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EDlTORIAL 

Where Are We Now? 

There is such a great d ifference i n  where we were, say in 1910, i n  
leprosy rel ief and where we  are now,  that i t  w i l l  be  worth wh i l e  to 
make some sort of a review of the present s i tuat ion.  The greatest 
change that has taken place has been the human is ing of the approach 
to the leprosy pat ient ,  and the recept ion of h i m  and h is d isease back 
into the main stream of human m isfortunes for wh ich we can set ou t  
to do someth ing pract ical and sat isfactory, so g iv ing  up our  previous 
tendency to leave it al l  to a few devotees and sa in ts .  This  change has 
been due to t he d i scovery at Carvi l le, U.S .A.  i n  1943 of an effect ive 
drug for leprosy and the development thereafter of modificat ions and 
variants on t hat drug. ft is wonderful how the possession of an 
effective t reatment for leprosy soon destroys superst i t ion and lethargy 
i n  the pat ient and in the doctor, and alters the  whole att i tude to the 
disease. I t  i s  no surprise therefore that there has been a rapid growth 
in the number of scient ific societies, research organisations, and 
charitable bodies who are wi l l ing to tackle the leprosy problem and 
it s hould not be forgotten that we also owe a debt to the in terest and 
hard work of the great drug companies who have continued the search 
for even better drugs for leprosy. Another great change has been the 
i nterest of the orthopaed ic surgeons in prevent ing and correct ing the 
typical deformities of leprosy. Thei r work i s  qu ite epoch-making and 
revo lutionary and in  addition to thei r dev is ing of many surgical 
procedures and guiding physiotherapy and rehabil itat ion they have 
had an enormous effect on the psychological aspect of the d isease . 
In addit ion to looking forward to medical or bacteriological cure 
the patient can now look forward to reconstruct ion of facial and other 
deform it ies and to becoming in  many cases not only a useful c i t izen 
aga in  but also even a handsome one. I n  places where such double help 
is provided the morale of the patient rises high and stays h igh .  

A s  regards research into the pathology and bacteriology of leprosy 
there has also been a determined attack in m any places in the world.  
We st i l l  cannot cul tivate the leprosy germ in vitro but t issue cul ture 
has been fairly successfu l  and t ransmission of the leprosy germ has 
been part ial ly successful . We sti l l  do not have an  absol utely effective 
inoculation to prevent leprosy but are using BCG for a certain 
amount of hel p  which i t  seems to give in rais ing the resistance of a 
contact to leprosy. I n  the matter of leprosy campaigns we have 
certainly moved outside the leprosari um to bring treatment to patients 
i n  district cl in ics or  in their own homes and so have brought large 
n umbers of patients under t reatment, but  in th is  perhaps we are 
allowing ourselves to get too fond of a somewhat rigid system in which 
we use "pi l l s  and land rovers", and in which we tend to use a drug 



171 LEPROSY REVIEW 

because i t  i s  the cheapest. We m ight do wel l to remember that leprosy 
is a d ifficul t  d isease, and always has been, and we should keep our  
campaigns flexible and should not hesi tate to use  a new and proved 
drug and new and proved methods even if it happens to cost more. 
We should also cont inue acti ve trial of new and hopeful d rugs in the 
hope of finding a drug or combination of drugs which could deal with 
the bacterial side of leprosy i n  a few weeks or months rather than a 

few years. 
With the resources now avai lable in knowledge and money, all 

round the world we are maki ng a l ively attack on leprosy wherever we 
find i t  but even with al l  our efforts i t  i s  doubtfu l  if we have under care 
more than 2 mil l ion leprosy patients in the world out of an est imated 
total number of 15 mi l l ion .  Another point of worry at the present 
t ime is  caused by the rapid changes in pol i t ical status of many 
countries where leprosy i s  endemic. Wi l l  such countries cont inue 
the ir  leprosy rel ief campaigns? The answer is yes . But  there is  
obvious scope for help from the other nations of the world in  finance 
and personnel and advice. One particular form of help which would 
go furthest and'jldeepest would be help in train ing of nationals of 
these countries in the various practical aspects of leprosy rel ief. 

There is then, great act ivity i n  present day leprosy relief. WHO, 
The M ission to Lepers, The Order of Charity, American Leprosy 
M ission, International Leprosy Association, BELRA, etc. are al l  
working hard to tackle the leprosy task .  We th ink the t ime has come 
to devise some form of co-ordination . We mean that the world should 
try to tackle this  task as a whole and to aim at complete success i n  a 
decade or two. The International Leprosy Association i n  conjunction 
with the Government of Brazil will be holding the 8th International 
Leprosy Congress in Rio de Janei ro towards the end of 1 963. 
Perhaps this matter could be discussed at the Congress? 
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Introduction 

LEPROSY REVIEW 

GENETICS AND THE 

EPIDEMIOLOGY OF LEPROSY 

II. The Form of Leprosy 

By S. G .  SPICKETT* 
Department of Genetics, University of Cambridge 

Leprosy is  made manifest i n  a variety of forms and the classifica­
tion and relat ionships of these forms are matters of controversy . 
There is ,  however, wide agreement that communit ies vary i n  the 
relative frequencies of the d ifferent forms of the d i sease and, further­
more, it i s  accepted that the symptoms with in a part icular form of the 
d isease may vary i n  d ifferent populations. 

I t  has been shown in an earl ier paper, SPICKETT (1962); that there 
is a very great weight of evidence to support the hypothesi s  that 
susceptibi l ity to some form of leprosy is  cont rolled by a s ingle 
irregularly dominant gene. However in  view of the characteristic 
forms of leprosy found in d ifferent popUlat ions i t  seems possible that 
there m ight be a genetic control over the form of the d i sease . This 
paper is  an attempt to see whether publ ished records can support this 
possibi l ity. 

Data concerning the incidence of forms of the disease have been 
publ ished by several authors using a variety of methods and termin­

ology of classification.  S ince the relative val idit ies of the d ifferent 
schemes does not affect the present argument the terms used by the 
original authors have been used, rather than attempt to reclassify the 
data according to one system. 

Variations between the form of  leprosy in  different populations 

Differences in the manifestations of leprosy between the constitu­

ent races ofa mult i racial society were first noted by COCHRA�E (J935). 

He pointed out that Africans living in the West Indies showed those 

forms of the disease characteristic of Africans living in their native 

land. Simi larly Indians and Chinese showed forms of leprosy found 

in the native populations of India and China. LoWE (l938) has also 

pointed out that in a multiracial society the different races may differ 

in the relative frequencies of the different forms of leprosy. Com­

parison was made between Burmese and Indians l iving in Assam. 

A random selection of lOO patients of each race was taken from an 

outpatients cli n ic and from a leprosarium; the data of incidence of 
the different forms of the disease are given in Table 1 .  

• Medical Research Council Scholar. 
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TABLE I 

fncidence of the d ifferent forms of leprosy amongst fndians and 
Burmese i n  Leprosaria and at leprosy c l in ics in Assam 

LepromatOl;s Tuberculoid 

B urmese 75 25 
Leprosaria 

Indians 39 6 1  

Bu rmese 56 44 
C l i n ics 

Indians 31 69 

There are s ignificant ly more lepromatous cases amongst the  
Burmese than  the I ndians both  i n  the cl in ic (X2(1) = 1 2 ·7 1 4 ;  p < 

·00 1) and i n  the hospital (X2(1) = 26 · 1 60 ;  P < ·00 1 ) . 
Variat ion i n  the relat ive freq uencies of lepromatous and t uber­

culoid leprosy in Cent ral African populat ions have been reported by 
MUIR (1940 a, b, c). These data are given in Table 2 .  They are not 
su i table for statist ical analysis ,  but it i s  q ui te clear that t here are 
strik ing  d ifferences between t he populat ions .  

TABLE 2 
I ncidence of certa in forms of leprosy from d ifferent populat ions i n  

Africa 

Population 

Belgian Central 
Form of leprosy Barotseland and Eastern Nyasaland Congo Rhodesia 

Tuberculoid 60% 36% 22% 1 2% 
Severe 

Lepromatous 1 1 % 22% 28% 3 5% 

M UIR (1940 d) also found that of the 1 02 pat ients of a South 
African leprosar ium there were 92 Bantu of whom 23 were lepro­
matous and 1 2  Europeans all of whom were lepromatous. The high 
i ncidence of lepromatous leprosy amongst Europeans was again noted 
by M UIR (1940 e) who reported that the lepromatous rate in  Cyprus 
was 98 %. Although the actual data upon which this percentage i s  
based are n o t  given i t  is  clear from other data i n  the same report that  
the sample could not have been smal ler  than 200. 

A lthough the d ifferences between the  i ncidence of d ifferent forms 
of leprosy in  var ious populations are obvious i t  may be argued that 
environmental d ifferences between populat ions may be sufficient of 
an explanat ion .  

BECHELLI and ROT BERG (1956) have publ ished data  from which 
it is possible to make a comparison between nat ive Brazi l ians and the 
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chi ldren of the predominant ly European i m migrants .  There is a 
s ignificant difference between the two popu lat ions (X2(2) = 24·0 1 53 ;  
p < ·00 1) . These data are given i n  Tagle 3. 

TABLE 3 

I ncidence of the d ifferent forms of leprosy i n  Nat ive Braz i l ians and 
in  Brazi l ians of foreign extraction 

(After ROTBERG and BECHELLI) 

Form of Leprosy 

Population Lepromatous Indeterminate Tuberculoid Total 

Brazilians 343 1 1 958 935 6324 
Brazilians 

of foreign 
extraction 2090 946 497 3 5 3 3  

Total 5 52 1 2904 1 432 985 7  

AZA VEDO ( 1 936) has made a s im ilar study to that of Beche l l i  and 
Rotberg, also comparing Brazilians with the chi ldren of immigrants, 
but using a d ifferent system of classificat ion .  The analysis of h is data 
reveals no  significant d ifference between the two populations 
(X2(2) = 1 ·4608 ; p < 0 ·7> 0 · 5) .  The data are quoted in Table 4. 
The i ncons istency between the resu l ts  of these two investigat ions 
emphasises the d ifficulties rai sed by the use of d ifferent systems of 
classificat ion .  

TABLE 4 
I ncidence of the d ifferent forms of leprosy i n  Native Brazil ians and 

in Brazi l ians of foreign extract ion 
(After AZAVEDO) 

Population 

Native Children of 
Form of Leprosy Brazilians Immigrants Total 

Mixed 2 1 1 7  1 3 1 8  343 5 
Nervosa 2085 1 350 3435 
Tuberosa 490 337 827 
Tuberculosa 9 2 1 1  
Total 470 1 3007 7708 

Much data concerning the incidence of the d ifferent types of 
leprosy to be found in indiv idual populations has been publ ished, e .g .  
LITTAN ( 1 953) from Spain ;  BJARNHEDDINSON ( 1909) from Iceland ; 
MOISER ( 1 934) from Southern Rhodesia ; CONVlT, GONZALES and 
RASSI ( 1 952) from Venezuela ; LEIKER and SLOAN ( 1 954) from New 
Gu inea ; HUMPHREY ( 1 952) from Austral i a ; and MAXWELL and KAO 

( 1 952) from Eastern China ; h owever for the reasons stated com­
parisons between these data are unl ikely t o  be useful .  
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It  has been noted by RYRIE ( 1 948) that in Malaya one third of the 
cases of leprosy occurring amongst Chinese are tuberculoid whereas 
three q uarters are tuberculoid amongst Indians .  Malays have a 
tuberculoid leprosy rate approximately midway between that in 
Chi nese and I ndians .  F urthermore, i t  has been found that the 
symptoms relat ing to any particular form of the disease vary between 
the different races . For example, severe lepromatous reactions are 
much more common amongst the Chinese than amongst the other 
races. 

Variat ion i n  the symptoms associated with part icular forms of 
leprosy have been described by Ross (1948). He found that in  Gambia 
the lesions were more extreme in both tuberculoid and lepromatous 
forms of the disease than in  Nigeria ; he also found other differences 
that need not be elaborated here. 

The population of t he Fij i  Islands is  mu lti racia l .  AUSTIN (1948) 
made comparisons in the lepromatous rates between the Indian and 
Melanesian populations and found a significantly higher lepro­
matous rate in  Indians than in Melanesians (X2(t) = 131 ·390; p � 
·001 ) .  The data is given in Table 5. Austin also found that although 
the I ndian populations had the higher lepromatous rate the prog­
nosis was more hopeful amongst lepromatous Indians than amongst 
lepromatous Melanesians. 

TABLE 5 

Relative frequency of lepromatous and non-lepromatous leprosy in  
I ndians and Melanesians 

Form of Leprosy 

Population Lepromatous NOll-lepromatous Total 
Melanesians 181 148 329 
Indians 168 72 240 
Total 349 220 569 

In addit ion to the published data there are many reports by 
authorities who have stated on the basis of wide experience, that 
different forms of l eprosy predominate in different races. For 
example, COCHRANE ( 1 947) states that Europeans and Mongoloids 
are more likely to contract the lepromatous form of the disease than 
are Indians or Africans . 

There is no  clear understanding of the relationship between the 
resu lts of the lepromin test on healthy subjects and the form of 
leprosy to which they are l iable. However, it is agreed that variation 
in the resul ts  of the lepromin test is  indicative of potential variation 
in the reaction of the body to invasion by M. leprae. Variation in  the 
distribution in the results of the lepromin test between populations 
are, therefore, indicative of variations i n  the incidence of the different 
forms of leprosy between those populations. 
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GEHR and MUNDAR ( 1954) have given data of the resu l t s  of the 
lepromin  test as appl ied to  several populat ions ,  of these two had had 
no contact wi th the d isease; t he data re lat i ng  to these two populat ions 
are g iven in Table 6. There is a s ign ificant d ifference i n  the  proport ion 
of positives between the two populations; i n  tota l  ()(2(!) = 38 ·223; 
p < ·00 1 )  and i n  aduLts ()(2(!) = 8 ·920; P < ·0 1 > ·00 1 )  and in 
ch ildren ()(2(J) = 1 6 · 1 93 ;  p < ·00 1 ) . 

TABLE 6 

Results  of lepromin  test on H i ndu  and Bushman populat ions 

Results of lepromii1tests 

Populatioll - ± + ++ +++ 

Adult  H i ndus 9 8 8 I -

males Bushmen 13 5 46 22 II 
- - - - - - - - - - - - - - - - -

Adult  H i ndus JO 4 14 I -

females Bushmen 17 39 36 32 5 
- - - - - - - - - - - - - - - - -

Male H i ndus 34 5 7 - -

c h i ldre n  Bushmen 6 12 25 6 I 
- - - - - - - - - - - - - - - - -

Female H i ndus 27 4 12 3 -

chi ldren Bushmen 17 24 16 13 I 

I t  has been suggested by FERNANDEZ ( 1 943) that the capacity to 
give a posit ive lepromin  react ion needs to  be evoked by prior contact 
with antigens derived from M. leprae. W hiLe th is  can not hold 
absolutely, s ince Gehr and M undar have demonstrated posi tIve 
reactions i n  populations that have not been exposed to leprosy (it is 
probable that related organisms can br ing about the effect), t here i s  
no  doubt  that the  react ion does become stronger after repeated tests. 
There i s  variat ion in the development of the react ion i n  d ifferent 
ind iv iduals. IGNACIO, PALAFOX and JosE ( 1 953) subjected 47 ch i ldren 
who had been separated from the ir  parents (at  least one of whom had 
had leprosy) at b ir th .  Of these children 74 % were posit ive at the 
second test. Fernandez found t hat 73 % of the children of affected 
parents gave a pos i t ive reaction at the first test. LARA ( 1 940) also 
found that 73 % of the ch i ldren of parents w ith leprosy gave a 
positive reaction at the first test. Fernandez found that those who d id  
not  give a pos i t ive react ion  at the  first test gave only a feeble 
reaction after six tests, whereas those that gave a pos i t ive reaction at 
the first test gave a very strong react ion by the s ixth test. These 
observations suggest t hat there i s  a polymorphism within populat ions 
with regard to  reactions to lepromin ,  and th i s  react ion  may ind icate 
a type of allergic response that determines the form that the d isease 
will take. 
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Variations in the form of leprosy within families 

At the fami ly  level there is very l i t t le evidence indeed applicable 
to the  problem of genetic variat ion affect ing the form that leprosy 
wi l l  develop if  cont racted. The few publ ished ped igrees in wh ich the 
form of the d isease is detailed have usually been selected to  i l lustrate 
a part icular poin t  of view and as such do not form a representat ive 
sample, so that they are of l i tt le  value .  H owever t hey do show that 
with in  a fami ly there may be wide variations i n  the form of the disease 
although more commonl¥ the disease takes a s imi lar form within a 
fami ly .  Differences wi th in  a fami ly indicate that variat ion in form of 
the disease is not principal ly due to variat ion in  t he baci l l i  s i nce the 
cases wi th in  a family may be assumed to be epidemiologically related 
and derived from the same stra in  of baci l l i .  

DANIELLSEN and BOECK in  t h i s  classical st udy of leprosy in  
Norway, found that of  the 68  people who had had anaesthetic 
leprosy and had been pat ients in the hospital of St. George, Bergen, 
58 bore relat ionships with others suffering from the same form of the 
d isease, and of the  145 who had had tuberculoid leprosy 127 had 
relat ives suffering from this form of the disease. This evidence sug­
gests that the form of leprosy is under the influence of some genetic 
system of the host . 

KEIL ( 1 939) and KINNEAR BROWN and STONE ( 1 958) have pub­
lished some observations  on leprosy in  twins .  These and other 
accounts  provide the source of the data in Table 7. Although these 
data are too few to enable a test of s ign ificance to be made, the degree 
of concordance between identical twins as compared with that 
between fraternal twins is highly suggestive of a genetic influence on 
the form of the disease. 

TABLE 7 

Simi larit ies and diss imi larit ies i n  the form of leprosy i n  ident ical and 
fraternal twins 

Similar Dissimilar Total 

Identical twins 6 0 6 
Fraternal twins 4 3 7 

Discussion 

The evidence for the existence of a genetic system controlling the 
form of leprosy is suggest ive but  not conclusive. Differences in the 
forms of leprosy prevai l ing in different races might be due to 
environmental variat ion ,  but  the existence of such differences even in  
well i ntegrated multiracial communities i ndicates that  environmental 
variables are not the most important factors i nvolved. 

Genetic variabil ity in  Mycobacterium /eprae could be responsible 
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for part of the variat ion between forms of leprosy. If this were so i t  
might  be expected that there would be a higher degree of concordance 
between contacts than the random expectat ion .  U nfort unately there 
are no data available that relate to th is .  

I t  is probable that any genetic influence of man upon the forms 
that leprosy may take will be mu ltifactorial .  The different factors may 
exert their effects upon different aspects of host i mmunity and 
funct ion.  Alternatively there may be a complex of genes of s imilar 
effect so that i t  is the relative frequency of the two a l leles that 
influences the predisposition of the individual to  part icular types of 
leprosy. I t  is ,  however, difficult to regard the variat ion in  leprosy as a 
simple cont inuous variat ion ,  which i s  what such a t heory implies, 
and moreover, it would not be possible to explain satisfactori ly why 
some populat ions have symptoms of leprosy unique to them. If 
however there are many factors of different effect fixat ion of one 
allele of one locus in  a population wil l  cause the spectrum of forms of 
the disease in that population to differ from that in a populat ion 
where the alternative al lele is fixed . It  fol lows from this that there may 
be genetic explanations for the fact that different systems of classifica­
t ion are appropriate for different populations.  

The data discussed here have referred to a variety of systems of 
classification. The different systems used by AZAvEDo on the one 
hand and BECHELLT and ROT BERG on the other have yielded contra­
dictory results . It is not relevant to enter into any discussion of the 
relative validities of particular systems of classificat ion in  th is  paper, 
but it is clear that the forms of leprosy described by one system may be 
better phenotypic descriptions than the forms described by another 
system. I t  is possible that a system of classificat ion based on the 
phenotypes of different genes whilst not superseding other systems 
may provide a means of reference whereby the relationships of these 
systems may be more clearly understood: 

Similar considerat ions may apply to the genetic variation in M. 

leprae, so that the wide variation in the manifestations of leprosy 
could be due in  large measure to the interaction between genetically 
different types of human individual and genetically different types of 
bacilli. 

It i s  clear that the investigation of genetic variabil ity in man and in 
M. leprae is a task of great importance, it i s  equal ly clear that i t  wi l l  
be a task of great complexity. However i t  i s  probable that  there is 
sufficient recorded information for many of these problems to be 
solved if i t  were made available. 
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Summary 

I .  Expatriate races show forms of leprosy more s imi lar to those 
preva i l ing in their nat ive lands than those amongst the nat ives of the 
land i n  which they l ive. 

2 .  Different groups in mul t i racial societies vary in the rat ios of the 
differen t  forms of leprosy and in thei r detailed manifestation .  

3 .  Quant itat ive comparisons between populat ions of the  fre­
q uency of different forms of leprosy varies accord ing to the methods 
of classification used . 

4. Populations are polymorphic with regard to their react ions to 
lepromin ; this may ind icate genetic variat ion .  

5.  Affected ind ivid uals within fami lies tend to  suffer from similar 
forms of leprosy. 

6. The evidence suggests that there is  a genet ic system in man 
which affects the form that leprosy might take.  

7 .  There is a possibi l ity that genetic variabi lity in the M. leprae 

i nfluences the manifestation of leprosy. 
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"B 663" IN THE TREATMENT OF LEPROSY 

SUPPLEMENTARY REPORT OF THE 

PILOT TRIAL 

By S. G. BROWNE, M.D., F.R.C.P., F.R.C.S., D.T.M. 

and 
L .  M. HOGENZEIL,  MED. DRS., LEYDEN 

Leprosy Service Research Unit, Uzuakoli, Eastern Nigeria 

The report of the interim findings in a pi lot tr ia l  of "B 663" 
(GEIGY S .A . )  in th i s  Un i t  (BROWNE and HOGERZEIL,  1 962 (a)) is now 
comple ted by t h is supplementary report, which concerns the 1 6  
pat ients who formed the subject of the prev ious commun ication ,  
together wi th  12  pat ients who jo ined the tr ia l  subsequent ly .  Dosage 
scales for the newly-adm itted pat ients, a l l  unselected and untreated , 
were of the same order as previously i nd icated ; s imi lar  laboratory 
invest igat ions were carried out on all pat ients .  

Treatment 

The groups referred to in the former report cont in ued t reatment 
as fol lows : 

Group 1 :  The 3 pat ients, having received B 663 and standard 
doses of dapsone for 6 months, cont inued to receive dapsone alone.  
They were jo i ned by seven addi t ional pat ients, who fol lowed the 
same regime. 

Group 2 :  The first 3 patients, having received B 663 alone for six 
months, received thereafter standard doses of dapsone. The remain­
ing 5 patients of th i s  group, having received B 663 alone for 6 months, 
continued to receive B 663 alone for a further 6 months ; they there­
after received standard doses of dapsone alone. Five addit ional 
patients joined the first 3 of th is  group, rece iv ing B 663 alone for 
6 months, and then dapsone alone. 

Group 3: The 5 patients of this  group, having received B 663 for 
6 months, and ditophal ("Etisul" I .e. I .) for the first 3 months, 
received thereafter standard doses of dapsone. 

Clinical findings 

Al l  the 12 patients newly adm itted to treatment with B 663 for 
6 months, either alone (5 patients) or with standard doses of dapsone 
(7 patients), made cl inical progress s imi lar to  that of the patients i n  
Groups I a n d  2 o f  t h e  preliminary report. It i s  not possible t o  detect 
any definite differences in so short a t ime between those who had 
dapsone in addit ion to B 663 and those who did not. 

The 5 patients who, having had 6 months' t reatment with B 663 
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alone, received the  drug alone for a further 6 mont hs, a l l  cont i n ued 
to improve cl in ical ly, though somewhat s lower than at fir st, there 
bei ng a considerable vol ume of lepromatous infil t rat ion to be 
absorbed . 

No  novel c l i n ical observat ions were made during th i s  fu rther 
invest igat ion, except that the  rudd iness of the un infil t rated and non­
lepromatous ski n appeared less i ntense than i n  the ear ly months of 
the trial : this ruddiness, i t  may be surmised, might mi l i tate aga ins t  
the use of B 663 i n  l ighter-sk in ned pat ients. No s igns of toxicity 
developed . 

Bacteriological findings 

The average red uct ions i n  the  Bacterial Index in the  various 
Groups are summarized as fol lows : 

Croup 1 (standard dapsone, with B 663 for the first 6 months) : 
A l l  1 0  pat ients : 44 % 
The 3 pat ients i n  the origi na l  Group,  who have now 

received dapsone alone for 12 months: 
After 6 months of dapsone alone: 50 % 
After 12 months of dapsone a lone: 80 % 

Croup 2 (B  663 alone for 6 months) : 
A l l  1 3  pat ients: 37 % 
Th ree of the pat ients in  the or igina l  G roup, have now 

received dapsone alone for 1 2  months : 
After 6 months of dapsone alone : 58 % 
After 12 months of dapsone alone : 83 % 
The remaining 5 pat ients of the original G roup, have 

now received B 663 alone for a fu rther 6 months 
(making 1 2  months in al l) : 

After 6 months (of B 663 alone) : 58 % 
After 12 months (of B 663 alone) : 66 % 

Croup 3 (B  663 for 6 months, wi th d i tophal i n  add i t ion for the 
first 3 months, fol lowed by standard dapsone alone) : 

After 6 months: 27 % 
After 12 months (i .e. 6 months of dapsone alone) : 37% 

The quasi-complete d isappearance of morphological ly normal 
forms of M. leprae, and the i ncrease in  the proport ion of acid-fast 
debris not ident ifiable as baci l l i ,  occurred rather more rapidly in 
pat ients receiv ing dapsone and B 663. 

Apparent resistance 

The 5 pat ients who were rece iv ing B 663 alone suddenly showed, 
towards the end of the 12 months course, a sudden increase in the 
Bacterial I ndex and a reappearance of morphologically normal 
baci l l i .  Detai ls  wil l  be found in  the accompanyi ng paper ( BROWNE 
and HOGERZEIL, 1962 (b)). 
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Summary 

The tentat ive opin ions expressed in t he prel im inary report are 
confirmed: B 663 has a defin i te  act ion i n  lepromatous leprosy, 
induc ing cl i n ical and bacter iological improvement .  

G iven a lone for 12 months, B 663 appears to cause a form of drug 
resistance i n  M. leprae. 
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N . B . I n  v iew of t he h igh cost of manufact ure ( i nherent i n  t he 
complex chemical structure of the com pound, the d ifficulty of  
separat ion of isomers, and the techn ical processes of m icron izat ion 
of the prod uct) i t  i s  un l i kely that the drug could ever  be a ser ious 
rival to dapsone .  I t  would appear, however, that B 663 could be 
of val ue as a second l ine  of defence and for use in pat ients who for 
some reason cannot  tolerate dapsone. Further research in th i s  
promis ing l i ne of compounds i s  t herefore ind icated. 
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APPARENT RESISTANCE OF M. LEPRAE TO 

"B 663" 

By S. G .  BROWNE, M.D., F.R.C.P . ,  F.R.C.S . ,  D.T.M. 

and 

L. M. HOGERZEIL, MED. DRS., LEYDEN 
Leprosy Service Research Unit, Uzuakoli, Eastern Nigeria 

One incidental and unexpected finding du r ing our  t reat ment of 
five cases of severe lepromatous leprosy for twelve months wi th  
B 663 (J. R. GEIGY S .A . )  a lone ( BROWNE and H OGERZEIL, 1 962 (a) 
and (b», » appears to shed some l ight on the cont roversial quest ion 
of drug res istance in leprosy. 

Fo l lowing our prel im inary report i n  t h is pilot t rial (BROWNE and 
{JOGERZEIL, 1962 (a»», clinical progress ( marked i n  some and moderate 
in  others) cont in ued to  be sat isfactory in all 5 patients for the whole 
period of twelve months during wh ich B 663 was given alone, and for 
t he t h ree months  subseq uent ly,  when standard dapsone t reat ment 
was given .  ( BROWNE and HOGERZEIL, 1 962 (b»». 

Bacteriological im provement cont in ued to be sat isfactory, as 
shown by progressive red uct ion in  the Bacterial I ndex calculated 
from smears taken every fortnight from eight com parable s i tes (four 
from sk in; two from ear lobes; two from nasal m ucosa). The degener­
at ion of the i nd ividual M. leprae was also satisfactori ly progressive, 
normal forms having a lmost com pletely di sappeared from all eight 
sites in al l  five pat ients: only five s i tes showed a few (about 1 0%) of 
normal baci l l i  in the 24th and 25th series of smears ( i . e . ,  a total  of 80 
s i tes) made towards the close of the t rial  period on 5th and 19th 
Jan uary, 1 962 . 

The features of bacteriological relapse during treatment with B 663 

With no c l in ical i nd icat ion that anyth ing untoward had occurred , 
however, i n  the next series of smears taken a fort n ight later, v iz . ,  on 
2nd February, a l l  pat i ents showed a raised Bacterial I ndex, the r ise 
being  attr ibutable to an increase i n  the I ndex at the majority of the  
sites smeared in  each pat ient .  The last dose of B 663 was due to be 
given,  and was actua l ly  given,  on 8th February. Thereafter, dapsone 
was given according to the fol lowing dosage scale: 1 00 mgm. tw ice 
week ly for two weeks; 200 mgm. twice weekly for four weeks; and 
300 mgm. twice weekly subseq uent ly .  

S imi larly, in  the same smears ( taken on 2nd February) normal 
baci l l i  reappeared i n  al l  the pat ients; of the total of 40 s i tes smeared 
( i .e . ,  ejght in each of the five patients) ,  3 1  contai ned normal baci l l i  
The number of sites showing normal bacil l i  a t  successive subseq uent 
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fortn igh t ly examinat ions was : 26, 27, 34,  24,  30 and 22 (out of a t otal 
of 40 s i tes). 

Four of the five pat ients were affected to a s imi lar degree, hav ing 
a large proportion of si tes contain ing normal baci l l i ;  t hus, pat i en t  
No. 7 had 50 sites wi th  normal baci ll i (out of 56 s i tes smeared) ; 
No. 8 had 46 ; No. 9 had 39 ; No. 1 0  had 1 9; and No. I I  had 45 . No  
explanation is  offered for the  fact that the  smears of pat ient No .  10  
had a low proportion of  normal baci l l i .  

All  sites smeared were affected at some t i me, but  not  i nd iscri m in ­
ately. Thus, the  ear-lobes contai ned normal baci l l i  55  t i mes out of  70, 
the sk in  (obv iously lepromatous sk in ,  and apparent ly normal sk in  i n  
equal proportions) 1 1 4  t i mes out of  1 40, and nasal mucosa 37 t i mes 
out of 70 . 

The proportion of baci l l i  that were j udged to be morphologically 
normal in each successive fortnightly series of smears was as fol lows : 
1 6 %, 1 5 %, 2 1 %, 1 4 %, 1 3 %, 1 3 % and 4 %. 

Mter twelve weeks' treatment with dapsone, the temporarily 
raised B . l .  ( i .e . the average of the five pat ients) returned to the level 
i t  had fal len to at the beginning of the twelfth  month of B 663 treat­
ment. 

To complete the picture, it should be added t hat apparent  resis­
tance did not occur in  the 1 0  patients who received dapsone together 
with B 663,  nor in  t he three pat ients who received dapsone after taking 
B 663 alone for 6 months.  However, i n  three of five patients who had 
received B 663 for 6 months and ditophal for the first three months 
i n  addit ion (and standard dapsone alone after six months) (BROWNE 
and HOGERZEIL, 1 962 (a)), normal bacil l i  appeared in the smears; 
and in two of them the Bacterial I ndex rose-both phenomena 
occurring at the same time as i n  the group who had received B 663 
alone for twelve months. The magn i tude of the r ise i n  B . l .  and the 
proport ion of normal baci l l i  appearing in  the smears, were correlated. 
These three patients were those whose clin ical and bacteriological 
states showed improvement at the end of the first six months of 
t reatment and subsequently while receiving dapsone alone. 

Discussion 

The findings are not in dispute, for circumstances exclude the 
explanations that m ight ordinarily be invoked, v iz . ,  the technical 
hazards of smearing, staining and microscopic examination; 
observer error ; different techn icians or d ifferent  techniques; cl imatic 
or other extraneous factors. 

The bacteriological relapse here recorded occurred when t he 
patients were all under the full  therapeutic i nfluence of B 663; the 
prescribed doses of B 663 had been regularly taken, and, to j udge from 
the  degree of ruddiness of the  soft t issues and the  excretion of red 
pigment in the urine, absorpt ion from the gut was proceeding  as 
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before. T n  view of the  long generat ion t ime of M. leprae, i t  i s  permis­
s ib le to su ppose t hat t he factor determining the appearance of 
morphologically normal forms in all pat ients at the same t i me, had 
been operative for some weeks before t he cessat ion of B 663 therapy. 

The occurrence of th i s  " resistance" may be associated with the 
l i ke l ihood that B 663 exerts a t rue bactericidal act ion on M. leprae. 

It would seem t hat the  majority of "res is tant" baci l l i ,  presumably 
mutants ,  were sensit ive to dapsone (in the sense of "sens i t iv ity" 
lI sually accepted when discussi ng drug t herapy in  leprosy), si nce they 
became progress ively fewer, both proportionately and absolutely, in 
the fort n ightly smears dur ing the three mont hs  after dapsone 
t reat ment was begun .  

I t  would thus seem legi t i mate to concl ude that the phenomenon 
observed i ndicates either the development of res istance in  the bacter­
io logical sense, or the act ion of some undisclosed factor t hat s t im­
ulates mul t ipl icat ion of  morphological ly normal forms of  M. leprae. 

In th i s  connection,  it is in terest ing to note that in a recent report 
by D'ARCY H A RT et al. ( 1 962), a s imi lar phenomenon developed i n  
m ice treated for prolonged periods with Isoniazid after infect ion with 
M. lepraemurium. The proport ion of degenerate baci l l i  recovered 
from t he l ivers of such m ice decreased progress ively with the duration 
of t reatment.  

Summary 

Al l  five pat ients  who had made satisfactory cl i ni cal and bacterio­
logical progress whi le receiving B 663 (J. R.  GEIGY S .A . )  alone and 
uninterruptedly, suddenly showed a raised Bacterial I ndex in t he 
fortn ightly smears made s ix days before the end of t he twelfth month 
of B 663 therapy. In the same smears, normal bacil l i  reappeared at 
the major i ty of s i tes smeared in  skin ,  ear lobes and nasal mucosa. At 
the  end of the fu ll twelve months of the tr ial wi th B 663 alone, dapsone 
was subs t i tuted, and by the t i me the pat ients  had been receiving 
dapsone for three months, the Bacterial I ndex ret urned to t he level 
previous to the sudden rise, but a reduced proportion of morphologi­
cally normal bacilli pers i s ted in the majority of the sites smeared in 
all the five patients. 

It i s  considered that the most probable explanation is  t hat 
resistance to  B 663 had developed. 
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METHIMAZOLE I N  T H E  TREATMENT OF 

LEPROSY 

By S. G. BROWNE, M .D . ,  F .R .C .P . ,  F .R.C.S . ,  D .T .M .  

and 
L. M .  HOGERZEIL, MED . ,  DRS . ,  LEYDEN 

Leprosy Service Research Unit, Uzuakoli, Eastern Nigeria 

Meth imazole (TapazoTe,  L i l ly) has been used in the  t reat ment of 
leprosy by ARTURO O' BYRNE GONZALEZ ( 1960 ; Leprosy Rev. ,  196 1) .  
This report concerns five ad u l t  pat ients who received the drug over a 
period of nine months at the Uzuakoli  Set t lement ,  Eastern Nigeria .  
The patients were unselected ; a l l  were suffer ing from severe lepro­
matous leprosy of two years' durat ion ,  two of them being relapsed 
cases . 

Previous treatment 

Before the begin n ing of the trial , four  of the pat ients received 
smal l  doses of dapsone for short periods (totals of 0 · 7  to 3 ·0 gr. i n  
5 to  10 weeks) .  

Dosage 

Al l  the  patients received 5 mgm. of Tapazole  ora l ly  t h ree t imes a 
day, no other  drug be ing given at t he t i me.  The average weight was 
1 33 lbs.  (60 · 5 kg.) ,  varying from 1 20 Ibs .  (54 ·5 kg . )  to 1 40 I bs . 
(63 ·6  kg . ) .  

Side effects 

Because of more or less severe side-effects,  none of the pat ients 
was able to take the drug without interrupt ion over t he whole period 
of n ine  months during which the t rial lasted . The average total 
i nterruption of treatment was six weeks .  

The fol lowing complaints were noted : headache, general malaise, 
abdominal discomfort, nausea, general ized pruri tus, restlessness, 
i nsomnia,  vomiting, arthralgia, pain in metatarsals .  

In v iew of the known toxic effects  of meth imazole and chemically 
related ant i-thyroid compounds on the bone marrow (IRWIN et af. 

1 952 ; MCGAVACK et af., 1 954 ; CHEVALLEY et al., 1 954 ; British Med. 

J. , 1 96 1 ) , especially the risk of neutropen ia and even agranu lo­
cytosis ,  total leucocyte counts and d ifferent ial  counts  were made 
regularly (at first ,  every other day, and subseq uently every week), the 
danger signals being a total leucocyte count below 3,000 per c .mm. ,  
or a percentage of polymorphon uclear cells below 30. 

At no examinat ion was a severe degree of neutropenia observed, 
bu t  on 36 occasions the percentage of granular cel l s  was below 30 
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(each of the five pat ients exh ib i t ing th i s  condit ion),  and i n  one 
pat ient the total white cel l  count remained between 3,000 and 3,500 
cel ls per c .mm .  for several weeks .  There was no observable effect on 
the eryth rocytes or on the haemoglobi n  values.  The Arneth count 
made from t ime to t ime showed no obvious deviat ion .  No s igns of 
hypothyroidism became apparent during  the tr ial .  

Clinical results 

Two pat ients improved dur ing the course of treatment ,  one of 
them markedly so ; .the lepromatous condit ion i n  the latter was 
complicated by borderl ine elements.  Three patients were un improved, 
one of them becoming defin itely worse, with appearance of many new 
lesions and exacerbation of exist ing  les ions .  

Bacteriological findings 

Examination of material  obtained by the sl it-smear method was 
made at fortn ightly intervals from eight sites. 

It wi l l  be noted that bacteriological i mprovement in pat ients 
n umbers 1 and 4 did not run paral lel with clin ical i mprovement .  

Bacterial Jndex 

Serial Before After After After After After 
No. trial 2 months 4 momhs 6 months 8 mOl/ths 10 months 

I .  ] ,95 ] ,7 ] ·0 ] ,2 ] . ]  ] ,2 
2. 3·0 2 · 8  2·4 2·8 3·0 3·0 
3. 3 -6 3 ·75 3·2 3·0 2 ·9  3·25 
4. 2 ·75 2·35 0·8 0·75 ] ·0 0·6 
5. 3·5 3·4 3 '4 3·5 3 ·5 3-6 

The changes i n  bacterial morphology ran more or less pari passu 

with the Bacterial I ndex . 

Bacterial Morphology 

Normal forms Acid-fast debris 

Serial Lepromin Clinical Before After ] 0 Before After 10 
No. reaction assessment trial months trial mOllths 

l .  Doubtfu l  M arkedly 
improved 35% 30% 6% 20% 

2. Doubtful Stationary 30% 0% 7% 40% 
3. Negative Stationary 65% 35% 7% 25% 
4. Negative Sl ightly 

improved 35% 0% 6% 50% 
5. Negative Worse 50% 50% ] 5% \ 0% 

Erythema nodosum leprosum 

Patient No. 5 had a persistent attack of erythema nodosum 
leprosum, which began after six months of t reatment with the drug. 

The erythrocyte sedimentation rate was in the main i ndicative of 
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the observed cl i n ical act iv ity of the di sease i n  the ind iv idual pat ient, 
decl in ing  consistent ly only in  the Pat ient N o. 1 .  There was a general 
s l ight  fal l  in  the E .S . R .  dur ing the first two months of treatment, 
fol lowed by a gradual r ise to the i n itial val ues �nd above. 

Conclusions 

On the cl in ical and bacteriological findings in this smal l  series of 
cases treated for njne months with Methimazole, it is not considered 
that t rials on a l arger scale are i nd icated . 
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Summary 

I n  Uzuako l i  the authors made trial of Methi mazole for 9 months 
on oral dosage of 5 mgm. t .d . s .  with 5 adult pat ients with severe 
lepromatous leprosy of 2 years' duration .  Severe s ide effects occurred 
and no pat ient could take the drug without in terruption, t he average 
total per iod of i nterrupt ion being 6 weeks .  Because of t e known 
dangers of toxic effects on the bone-marrow, the authors made 
regular total leucocyte counts and differential counts.  Severe neutro­
penia was not found, but on 36 occasions the percentage of granular 
cells was below 30, and this occurred in each of the 5 patients .  The 
Clinical Results were : improvement in 2 patients, marked in 1 of 
these. There was no improvement in  3 patients, and 1 of these 
became defini tely worse. 

The Bacterial Index improved in 2 cases but not in others, and 
there were changes in the bacterial morphology. Erythema nodosum 
leprosum occurred persistently i n  1 patient. The E .S .R .  declined 
consistently in 1 patient only. 

The authors do not think that trials on a larger scale are indicated . 
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f STUDIES I N  P LANTAR U LCER 

VII . The Res u l ts of Treatment  of Plantar U lcer 

By E .  W. PRI CE, F.R.C.S . E. 

(formerly orthopaedic surgeon, Leprosy Service, Eqstern Nigeria) 

I n  March/A pri l  1 962, the leprosari um at Oj i River, Eastern 
N igeria was revis ited by me in order to assess the val ue of the curative 
and prevent ive measures for plantar ulcer begu n i n  1 938,  and des­
cri bed in Lep .  Rev. ( 1 960) 3 1 , 1 59 .  

Briefly, th i s  cons isted i n  the heal ing of ulcers, fol lowing a stated 
classificat ion ,  by bed-rest or walk ing-plaster sp l in t ; and an endeavour  
to  prevent  recurrence by  the  provision of rigid-soled footwear. At the  
same t ime ,  regular foot-i n spection was  undertaken i n  order to  
recognise the  pre-u lcerative state and  i n  particular the  necrosis 
b l ister, and to t reat these by appropriate measures . 

It was fo und that, d ur ing the past fou r  years, t reatment and 
prophylaxis have been carried out ,  with vary ing intens i ty, but  with 
fai r  persistence in  the c ircumstances (common to such leprosaria) of 
changing medical and assistant staff. The quant i t ies of plaster used 
and footwear provided annual ly show that a cons iderable amount of 
standard treatment has been carried out.  The records of c l in ical 
findings were also pursued and enable the natu ral h i story to be 
fol lowed during the period, except for 1 960 when unfortunately notes 
were scanty. 

No other treatment was consistently employed so that such 
resul ts  as were obtained are l i kely to be due to these methods.  

Of 1 00 fu l ly-documented cases seen in  1 958,  45 have been traced 
and re-examined, and this  is  considered satisfactory in the circum­
stances of vi l lage l i fe in rura l  Mrica ; for many had left the lepro­
sarium either as arrested cases, or  to cont inue care under the ru ral 
Leprosy I nspector. 

The selecti on  of cases covered a w ide range, and i ncluded early 
u lceration,  u lceration of short duration (6 months to a year) or of 
long duration (5- 1 0  years), as wel l  as cases known to have complica­
t ions such as thrombo-phlebit is ,  i nfective disorganisat ion of the foot, 
osteoarthrit ic change, or  foot drop. The cl in ical history s ince 1 958 
also varied widely-some rema in  in the leprosari um,  others were 
d ischarged from leprosy t reatment ulcer-free or with a small u lcer, 
with or without rigid-soled wear, and some were old patients with 
advanced m uti lat ions in  whom the leprosy dated back before exist ing 
records .  

There are not sufficient records i n  any one category to make val id 
numerical comparisons, and i t  has been thought best to presen t  the 
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over-a l l  effect of the measures ·taken on the u lcer-s ituat ion 1 11 the 
leprosar ium,  and then to g ive deta i l s  of  typical cases .  

The organisation of leprosy treatment in the region i s  such that 
treatment is  given either at rural  cl in ics or at the leprosari u m  where 
patients are i n  res idence. The present pol icy is to reserve admission to 
the leprosari um to lepromatous cases, and to those with lesions due 
to nerve involvement .  

I n  1 958,  there were 6,372 pat ients under treatment, of whom 560 
were i n  the leprosari u m ; in 1 96 1  ( December) there were 4, 530, of 
whom 439 were i n  the leprosari um .  

The  decrease i n  total leprosy populat ion under treatment does not 
affect material ly the i ncidence of plantar u lcer at the moment ,  
because of the number of cases found among those who are "arrested 
cases" and who would not therefore figure in the count of those under 
t reatment .  There are 26,000 discharged cases i n  the region,  at presen t .  

Ulcer-situation in the Leprosarium 1958-1962 

Plantar ulcer is controlled i n  the leprosari u m  by an u lcer-shed and 
by an  ulcer-ward ; i n  add it ion there is an " infirmary" for the care of 
derel ict cases. 

I n  ru ral areas, ulcers are d ressed by the local I nspector at his 
regular vis i ts and he sends in to the leprosari um patients who he 
considers need special care .  

Ulcer-situation in 1958 

A survey at the begin n ing of the present management of ulcers in 
early 1 958 showed that 1 50 of 560 patients had ulcers of which 1 22 
were plantar.  

The ulcer-shed treated 1 1 9 of these, as wel l  as those in the 
"infirmary" and some ex-pat ients who had encamped nearby on 
discharge . Treatment  was by frequent eusol dressings, and two 
nursing attendants were employed ful l - t ime for th is  purpose. 

The ulcer-ward, of 35  beds, was reserved for those whose ulcera­
tion was aggravated by compl icat ions, or by patients who were there­
by unable to look after themselves. During 1 958,  553 ulcer-patients 
were warded, of whom 3 1 8  were leprosarium patients, many spending 
more than one period in hospital . In the later part of the year, some 
were warded for the pre-ulcerative state. 

Ulcer-situation in 1962 

The situation was reviewed i n  April  1 962 and it was found that on 
the day of survey, 38 of 439 patients in the leprosari u m  had u lcers of 
various types of which 19 were plantar ulcers ; a further 22 were 
wearing walking-plasters for the same lesion. 

The ulcer-shed had been closed f.)r three years . The dressing of 
cases that needed i t  was done outside the p laster-room and occupied 
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part of the t ime of the plaste.r-room staff. The p lantar  u lcers not i n  
plaster were i n  pat ients who were unsu ited for plaster treatment 
because of psychosis ,  sk in  sens i t ive to plaster, or  refusal to accept 
plaster .  

The most obvious difference in  the ulcer-ward i s  the absence of the 
strong smell  on  first  entering, an absence wh ich i nd icates the low 
incidence of bone infect ion .  In 1 96 1 ,  3 50 patients were admitted of 
whom 200 were leprosar ium cases, but on the day of su rvey only 8 of 
the beds were occupied by leprosar ium pat ients .  Admiss ions i ncl uded 
those wi th the pre-ulcerative state. 

The S ister-in-charge, who was also in  charge in  1 958,  states that 
the reduction in hospital ised cases is  grea ter than the figures ind icate, 
because patients are now adm itted with lesions that would not h ave 
been considered serious enough then ; also a longer t ime is now 
allowed before d i scharge for heal ing to consol idate. The fal l  in 
leprosarium cases in  the wards was off-set by the admiss ion of more 
from rural c l inics, or ex-patients. 

The cost of Treatment 

An analysis has been made of the cost of ach iev ing th i s  improve­
ment by examining receipts for plaster-of-paris, fel t ,  etc. si nce the 
in it iation of t reatment .  This also i ncludes paster used for other 
purposes such as post-operative care of hands and feet, and some 
t reatment of factures i n  healthy v i llagers nearby. With this proviso, 
the total cost of t reatment over four years was £ 1 , 1 1 0  for plaster-of­
paris,  £ 1 05 for felt ,  but this includes material used in  a general 
dispensary treating 60-70 new cases a day, i ncluding fractures. As 
much was used i n  the  first s ix  months,  as was used i n  each year 
subsequently. Against this cost will be put the amount saved i n  
daily dressings (bandages, wool,  etc . ) .  

During the same period, the work-shop produced 575 pairs of 
rigid-soled footwear, mainly wooden-soled sandals .  For deformed 
feet, these were carved to the shape of a cast of the foot.  Experience 
suggests  that the latex boot if used with toes completely covered is  
not as  satisfactory in Africa as Ross found i t  to be i n  Ind ia .  

Effect of Plaster and Rigid-soled Wear on  Plantar U lcer 

1 958 1 962 

No. of patients in the leprosari um 560 439 
Patients  with ulcers (all types) on day of 

survey 1 50 39 
Plantar ulcers on day of survey . .  1 22 4 1  
Leprosar ium admiss ions t o  the  ulcer-

ward 3 1 8  200 
( 1 96 1  ) 
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Comments o n  the above Table 

This shows the effect of treat ment pursued with varying pers ist­
ence for four  years . The reduct ion in total ulcers i s  partly d ue to 
t herapy and partly to  foot- inspect ion .  Not al l  admissions to the 
u lcer ward had u lcers ; some were admitted for the pre-ulcerative 
state (see text) . 

Summary of Results 

The statist ics i ndicate that a reduction of plantar ulcer of 
more than half has occurred during  the period under study. It is 
the general opin ion of the staff and pat ients that such ulceration as 
does occur i s  of smal l  s ize ; there are no longer the large, acute smelly 
feet  with wh ich they were fami l iar. The "foot- inspector" has been 
the same ind ividual throughout the period . He does not have exact 
numbers of his weekly find ings, but he states that whereas h i s  weekly 
examination of the whole leprosari u m  yielded from 30-40 cases of 
all types of foot-damage in 1 958,  his present findings vary from 5- 1 0  

per week .  
I t  i s  concl uded t hat t he  methods  of  management pract i sed during 

th i s  period have contributed to a reduction of more than a half in  the 
i ncidence and also in the gravity of plantar u lcer. 

Ulcer-situation in Rural Areas 

No attempt has been made to treat ulcers i n  rural areas other 
than by dressings, but a random sample was made dur ing the vis i t .  

A rural  leprosy cl in ic  had been examined i n  1 958,  when i t  was 
found that of 7 1  patients seen, 9 patients had 1 8  plantar ulcers 
among them . In the present survey, 37 patients were seen, of whom 
10 had 1 7  plantar ulcers . The observation underl i nes the magnitude of 
the rural problem, at present  untouched, where there are 4,500 

pat ients i n  treatment and 26,000 ex-patients;  many of whom have 
permanent neuropathy of the feet .  

The Long-Term History of Plantar Ulcers 

The study of the clin ical history of various types of plantar u lcer 
during the past four  years has revealed interesting features of the 
lesion. 

Some of these are presented in  the fol lowing type-cases .  Certain 
tests used in  the fi nal assessment in 1962 were not available in  1958, 
i ncluding the dynamic footprint (DFP) and the "mis-localisation" 
test (M LT). 

The following cases are described : 

A .  Simple plantar ulcer healed by the primary use of r igid-soled 
wear. 

B .  The uncontrolled plantar ulcer. 
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C. Control of u lceration in anaesthet ic feet by i nte l l igent pat ient .  

D.  Cont rol of recurrence by rigid-soled wear. 

E .  Avoidance of recurrence by recogn i t ion of the pre-ulcerat ive 
state. 

F .  U lcers compl icated by thrombo-phlebit is  of lower leg. 

G.  The val ue of care i n  derelict cases. 

H .  The u nexplained success and the u nexplai ned fai l u re .  

F i nal ly ,  reference i s  made to two unsolved problems i n  l eprosy-
the d ischarged pat ient with permanent neuropath ic  feet, and the 
derel ict cases for whom amputat ion  i s  the only hope of rehabi l itation . 

Case A 

Simple Plantar U lcer healed by primary use of rigid-soled footwear 

O.S. No. Z269 M ale- Tuberculoid leprosy since 1 952 

2 3 . 6 . 5 8  RM Hs 2 cms of 4 months' d u rat ion.  Treated by simple dressing and 
r igid-soled wear. 

2 . 7 . 5 8  1 ' 5 cm. 
1 2 . 7 . 5 8  I cm. 
2 1 . 7 . 5 8 0 ' 5  cm. 
1 1 . 8 . 5 8  "only a pin-hole remains".  Rigid-soled wear con t i n ues.  

Commelll : Several patients have shown t hat si mple cases of ulcer wil l  heal i n  this 
way, provided t h at the pat ient is sufficiently co-operative not to walk at any 
t i me without wearing the sandals. 

Case B 
The uncontrolled Plantar Ulcer 

E.N. No. Z2642 An old dimorphous case, d ischarged as arrested in 1 952, but  
relapsed i n  1 956.  The patient steadi ly  refused help by plaster or footwear. 

The fol lowing resume i ncludes the lesions as they occurred : 
1 95 7  Rt 3rd and 4th MT heads removed for chronic u lcers. 
1 958 U lcers at R PP H , R m id M H ,  R M H 5 ,  L P P H . 
1 959 RPPH, Rmid M H  persist .  
1 960 RPPH and L M H J .  
1 96 1  R M H J  R M H 4  L M H J  LPP H .  
28 . 3 .62 L M H J  1 c m ; R P P H  1 cm ; Rmid M H  1 cm.  
Left sole  completely anaesthetic. 
R ight forefoot i s  anaesthet ic, but right heel displays ML T. 

Commellt :  This patient is  probably an example of t he "leprosari um complex". 
Heal ing of the u lcers would entai l  the risk of discharge, and return to viUage 
l i fe from which he had been separated for some years. It serves to enable us to 
observe the natural history of untreated u lcers, and presents a lesson to be 
learnt. 

Case C 

Control of Ulcer in anaesthetic feet by intelligent patient 

B.E. Z2465-Male-discharged as arrested case of dimorphous leprosy in Decem­
ber, 1 95 8 .  An intel l igent, co-operative hospital attendant .  
8 .58  R M H J  inspite of previous removal of metatarsal head.  Healed after 3 

months in wal king plaster. Rigid-soled wear. 
1 959 No ulcer. 
1 960 No u lcer. 
1 96 1  No u lcer. 
27 .3 . 62 No u lcers. 
Right foot : complete anaesthesia. 
Left foot : M LT. 
H e  now wears ordinary sandals, but keeps rigid-soled wear with him for the 
t i mes when "he feels  he needs them". 

Comment:  This  case demonstrates t he recognised fact that the outcome of treat­
men t  depends on the inte l l igence of the patient.  For this reason, comparative 
figures of cases are apt to be mislead ing.  
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Case D 
Control of recurrence by Rigid-soled Wear 
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F.E. Z93- Mal who was considered as an arrested case of leprosy before the 
records which go back to 1 950. 

3 . 5 8  L H  L u lcer, present for 5 years without heal in�. Wal k i n g  plaster. The leg 
is  swollen from old thrombo-phlebit is .  

8 .58 Plaster off ;  ulcer healed . Elastoplast stocking applied.  Rigid-soled wear. 
1 959 N o  ulcer. 
1 960 No u lcer, but began to abandon rigid-soled wear. 
3 . 6 1  Lmi d-sole u lcer and L H L. Wal king plaster 3 months.  Both u lcers then 

healed. Rigid-wear renewed . 
1 . 62 No ulcers. 

5 .4 .62 No u lcers, but he has a necrosis b l i ster of L M H I  o n  medial border 
of foot .  Bed-rest .  
Left sole : complete anaest hesia. 
Right  sole : complete anaesthesia. 

Comment: It  is  not always poss ib le to discove r whether or not pat ients real ly use 
their  footwear. H owever, the ready response to rigid-soled wear {plaster or 
sandal} shows that i n  th is  case control is  related to the use of it .  

Case E 

Avoidance of recurrence by recognition of pre-ulcerative state 

0.0. ZS246-Female-lepromato/./s leprosy since 1 942 at age 1 2. No record of 
feet before 1 958 .  

5 . 5 8  U lcers R M H J  Rmid M H ,  L M H I  L M H2 Bi lateral walking p laster for 
four  months. A l l  u lcers healed . 

1 0. 5 8  L M H I  L M H 2  Refuses r igid-soled wear. 
1 1 . 58  Necrosis blister med ial side R M H I .  Bed-rest for 20 days. B l ister 

absorbed, al l  u lcers healed . St i l l  refuses footwear. 
1 . 5 9  Necrosis b l ister : medial side L M H 1 •  Bed-rest 1 0  days ; b l ister subsided . 
2 . 59 Necrosis b l ister Lmid M H .  Bed-rest 20 d ays. Bl ister subsided. 
3 . 5 9  [nfected L M H 4 .  Bed, penici l l i n  the plaster for 4 months. All u lcers 

healed . 
7 . 5 9  R M H I  and R M H 2 u lcers. Plaster 1 2  weeks.  A l l  u lcers healed . 

1 2 . 59 Necrosis bl ister Rmid M H .  Bed-rest .  Bl ister subsided in 8 days. 
( 1 960 : scanty notes.) 

2 .6 1 U lcers L M H J  L M H2 R M H I  R M H 4 .  Plaster for 4 months. AJI healed 
except R M H4 0 ·25  cm. rigid-soled sandals accepted . 

9 .6 1 No u lcers. 
1 2 . 6 1  No u lcers. 

4.4.62 A l l  scars dry except L M H I  scar which seems precarious.  
Right sole : M L  T a l l  over.  
Left sole : Anaesthesia of forefoot, elsewhere M LT. 

Comment :  This interest ing case shows the fight between the foot-inspector and 
the tendency to ulceration,  which at t i mes breaks through the i nspector's net . 
The success of rigid-soled wear is obvious.  

Case F 
Ulcers complicated by Thrombo-phlebitis 
G.M. No. ZS038-Female with lepromatolls leprosy since 1 944 at age 9 .  

( N o  record of feet before 1 957 .)  
4 .57  "Thrombo-phlebit is  of r ight leg".  No record of ulcer. Hospital ised . 

1 2. 5 7  " U lcer left foot (sic) for s ix  months".  
1 . 5 8  L M H 3  and swollen left lower leg. Bed, antib iotics, then elastoplast 

stocking.  
3 .58 L M H 3  persists, wal k ing plaster for 8 weeks.  Healed . Rigid-soled wear. 
5 . 5 8  Swollen ankles, but no u lcers. 
6.58 Necrosis b l ister R M H  I .  Bed, then e lastoplast stocking.  Blister sub­

sided. 
7 . 5 8  No u lcers. Tender RPPH and tender L M H 3  scar.  
9.58 R PPH " nearly an ulcer".  Bed . 

1 0. 5 8  Ulcer of both tendo achi l les due to straps. Bed t i l l  healed . 
1 2. 5 8  R P P H  u lcer with oedema of foot . Bed, then walk ing cast 6 weeks. 

Healed . 
1 . 59 U lcers healed . 
8 .59  Left tendo ach i l l i s  again u lcerates. Viscopaste dressing.  Bed . 
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1 1 . 59 N o  ulcers.  
( 1 960 no notes. )  

3 . 6 1  U lcers at R PP H ,  LPPH and L M H s . 
4.6 1 R M H s . Left foot healed . R igid-soled wear. 

1 2. 6 1  Relapse of R P P H .  Wal k i n g  plaster. 

LEPROSY R EV I EW 

29. 3 . 62 No ulcer on e i ther foot, both lower legs swol len.  
Left sole : s low M LT. R ight sole : s low M LT med ial  half, anaesthesia 
lateral side. 

Comment: The occurrence of  t h rombo-phlebit is  i s  a major set-back,  and every 
effort should be made to control early i n fect ion of the foot.  The ease with which 
the foot u lcerates after thrombo-phlebit is  i s  well i l l ustrated above . 

Case G 

The value of care in derelict cases 

A.D. No. Z l 091 -Tuberculoid leprosy si nce 1 944 at age 1 2 . 
5 . 5 2  "St i l l  has u lcers of feet".  H ospital ised for fo ur months .  
6 .53  "St i l l  h as u lcers".  
4.54 H ospital for u lcers. " Dead bone removed".  U lcer healed . 
8 .54  R ight 3rd MT head removed . 

1 2. 5 5  H ospital with ulcers both feet. 
3 . 5 6  " Dead bone removed to try and heal u lcer".  
1 . 57  " More dead bone removed from u lcers. Eventual ly healed" . 
3 . 5 7  St i l l  u lcers both feet .  
8 .57 " Dead bone removed" . 

1 0. 5 7  " U lcer of both feet stil l  i n  spite of a l l  treatment." 
2.58 Bi lateral walking plasters applied for left mid-medial and RM H J 

Rmid M H  u lcers. 
1 7 .4. 58  Plasters off. Both feet healed. 

30. 5 . 5 8  M H I  and Lmid-med recur.  Plaster 3 months. All  healed . Rigid-soled 
wear. 

1 0. 9 . 5 8  Necrosis b l i ster R M H I .  Bed-rest . B l i ster absorbed in 10 days. 
1 0 . 5 8  Left mid-sole b reaki n g  down. Plaster cast t i l l  2 .59 .  U lcer t hen a s l i t .  
9 . 59 Lmid-sole a dry s l i t ; L M H3 L M H4 u lcers. Rmid-sole ulcer. Refuses 

plaster cast. 
( 1 960 no notes. )  

1 . 6 1  R M H I  R M H2 R M H 3  R M H4 Lmid-sole u lcers. Plaster cast for 3 
months. A l l  r ight foot  healed.  Left mid-sole a s l i t .  

1 1 .6 1  Large u lcers both feet .  Plaster cast three months. Al l  u lcers healed . 
27 . 3 . 62 Both feet badly deformed, b u t  no ulcers except two small raw spots on 

left sole. Complete anaesthesia of both feet. Is wearing tyre-sole 
sandals, which "suit h i m  better" than rigid-soled wear. 

Comment: It appears that further deteriorat ion of the feet i s  being avoided. But  
it  i s  problematic whether a more pract ical resul t  would not be to amputate if  
adeq uate prostheses were avai lable.  Note that rigid-soled wear i s  not ind icated 
for feet that are r igid from chronic i n fect ion,  damage, arthritis,  or other cause . 
I t  is not yet certai n  whether sandals with moulded soles (to distr ib ute the weight) 
or si mple soft-soled protective sandals are best for this type of case . U n for­
tunately, every leprosy settlement has only too many of them. 

Case H 
The unexplained success and the unexplained fai lure 

G.N. Z2479-a male case of lepromatous leprosy, in t reatment si nce 1 957 .  
1 95 7  Right  5th MT head excised for chronic ulcer. 
1 95 8  No u lcers, but  LMH I and L M Hs have tender callosit ies.  
4 .59 R M H s necrosi s  b l ister. Bed. S ubsided after 1 5  days. Rigid-soled wear. 
1 .60 Necrosis b l i ster of left foot (? s ite).  Bed ; su bsided i n  6 days. 

(No further notes in 1 960. )  
6. 6 1  R M H s  ulcer, treated with dress i n gs.  Patient not wearing rigid-soled 

wear. 
1 . 62 R M H s  st i l l  present.  Patient rel uctant to accept p laster cast . 

1 .4.62 R M Hs 1 cm. R ight sole : complete anaesthesia. 
Left sole : complete anaesthesia, except for M L T at heel . 

Comment: The fai l u re of excision of the metatarsal head is a common observa­
tion. rt is puzzl ing to understand why in two feet of s imilar sensory l oss, one 
foot should continual ly u lcerate and the other never-though u lceration was 
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once avoided by recogn i t ion of the pre-u lcerat ive state . The first u lcer should 
be avoided at al l  cos ts  . . .  and this can only be ensured by regular foot­
i nspect ion .  

The Discharged Patient 

There is a tendency i n  leprosy statistics to present on ly cases that 
are under treatment ,  and not those who have been d ischarged ; 
altern atively, no dist inct ion  is made between the d ischarged case 
without ser ious neuropathy and the case with a permanent  neural loss.  
General medical serv ices i n  many leprosy areas are scanty, and those 
that exist are often i nexperienced in the care of neuropath ic l i mbs.  
I t  is  l i kely that "arrested" cases who are exposed to the hazards of 
permanent sensory and motor loss wil l  need con t i nual  care . This 
work , unfortunately, i ncreases the ca l ls  on the a lready over-burdened 
leprosy services, but the fact remains that for many thousands the 
cessat ion of bacterial act ivity is i n  no way an i nd ication of the end of 
their troubles. 

The Derelict Case 

The futu re for cases of advanced foot damage l ies i n  t he provis ion 
of cheap and satisfactory prostheses for use after amputation of foot 
or lower leg. This problem remai ns to be solved though there is 
promise i n  the use of polyester resi ns ; a sol ut ion is  a pressing need if 
advanced cases are to be rehabi l i tated . 

Summary 

1 .  A survey of the results of t reatment in Oj i River Leprosarium 
of plantar ulcer by plaster and r igid-soled wear has been made after 
four  years. 

2 .  In a s i t uat ion with varying medical staff but with no other 
method used, there is a reduction of more than half in the i ncidence 
of the les ion in leprosari um patients, and a notable d im in ut ion in the 
gravity of those cases that remain .  

3 .  I n  a l l  exist ing  cases, a reason for pers istence of  the  u lcer i s  
apparen t  and i ncludes lack of pat ient co-operat ion or the  presence 
of a known compl ication  such as i rreversible venous blockade. 

4.  The natural history i s  given of eight types of cases t reated 
during  the period under review. 

S .  The problems of the discharged patient and the case of 
advanced foot-damage are underl ined .  
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patience and skill has achieved the results described. The Settlement 

is under the direction of Dr. W. F. Ross. I am particularly indebted 

to Dr. W. F. Ross and Dr. Fern who continued the methods of 

treatment initiated in 1958 up to the present day. 
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FOOTW EAR A ND T H E  PREV ENTION OF 

U LCERS IN LEPROSY 

By W. F. Ross, M . B . ,  B . S .  
A rea Superintendent, Onitsha Leprosy Control A rea, Oji River, 

Eastern Nigeria 

The footwear to be described in th is  paper has been developed at 
Oj i R iver during  the past  fou r  years. I t  i s  the resu l t  of pool i ng  of 
ideas and experience from many di fferent sources inc luding Mr. Paul 
W.  Brand 's I nst i t ute in Karigir i  where the author was priv i leged to 
hold a WHO Fel lowsh ip i n  1 960. 

The paper is  div ided i nto three parts. Sect ion I describes the 
general characteristics and construct ion of (a) the sole of the shoe 
and (b) the u pper. Sect ion I I  describes the i ndicat ions at presen t  being  
used for prescrib ing different types of footwear and  Section I I I  g ives 
detail s  of sources of supply of materials .  

The sole of the shoe 

The trauma of wal k i ng, which is the i mmediate precIpItat i ng  
factor i n  a lmost al l cases of  plantar u lcerat ion i n  leprosy patients ,  
can be resolved in to three components : frict ion ,  flexion  and impact . 

(i) Friction. Frict ion acts between the sole of the foot and the 
walk ing  s urface at al l  stages of walk ing rol l .  It i s  reduced to an 
acceptable m i n imum by any type of well made and wel l  fitted foot­
wear. The pr incipal featu res to  look for are : 

(a) A snug fit i n  the heel and across the forefoot to prevent  
chafi ng ins ide the  shoe. 

(b) A free space of approximately half an  i nch between the t ip  
of the toes and the end of the shoe .  H owever wel l made the 
u pper, during walk ing  the foot osc i l lates backwards and for­
wards i nside the shoe. 

(c) Complete absence of rough stitching, nails and other i rregu­
lari ties i n s ide the shoe. 

(ii) Flexion.  Flexion acts almost ent i rely at  the metatarso­
phalangeal jo ints (PRICE, 1 959) and i s  respons ib le for a high propcr­
t ion  of plantar ulcers. It can be control led absol utely by means of a 
rigid sole and nothing better has yet been suggested for th is  than the 
clog sole (PRICE, 1 960). 

The essent ial  features of the clog sole are i l l ustrated i n  Fig.  1 .  

T o  b e  comfortable and effective i t  i s  essent ial for the clog sole t o  fit 
the foot a.ccu rately and this  is  so even though the majority of our  
c logs now have a res i l ient  i nsole.  
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The i n sole cast  must  not be so great as to prod uce excessive dorsi­
flexion of the t oes.  This i s  of great importance i n  cases where the toes 
are deformed or where there is any tendency of rigid i ty at the meta­
tarsal phalangeal jo in t .  

Br idging of the foot  i n  the shoe ( Fig. 2 )  i s  the result  of too m uch 
insole cast and wil l cause ulcers at the t i ps of the toes. 

There m ust be an  effect ive arch support i ncorporated in the sole 
or added later as part of the i n sole (TU RNER, 1 96 1 ) . In  a properly 
made hand carved Lancashire clog m uch of the weight of the body i s 
borne on the i n step an'd the wearer rocks forwards on to his metatarsal 
heads on ly  du ring wal k i ng .  

The c log soles are carved for us here by a self-taught wood carver 
( Fig.  3), us ing trad it ional and local ly made tools and trad it ional  
wood- Rauwolfia macrophylla. The t rad i t ional  wood used for clogs 
i n  Brita in  i s  A lder, but most modern clog soles are made of Beech 

and any type of t i mber which is reasonably l ight and durable and 
well seasoned, is su i table .  

Clog soles can be purchased ready made, but ,  though we have 
found them a l i tt le less cost ly  to use than hand made clogs, we prefer 
hand made clogs pri ncipa l ly  because it is easier to get a good fit with 
the hand made sole. The carver should never make a sole without 
see ing the pat ient and i n  many cases a plaster-of-paris cast of the foot 
is taken to gu ide h im throughout  the carv ing process (Fig. 4). The clog 
sole can be shod e i ther with spl i t  p ieces of motor tyre or special  c log 
i rons .  If i t  is desi red to s impl ify the clog sole, the heel shank can be 
left out,  bu t  the cast is absolutely essent ia l  and should approximate 
to the standard dimens ion for Lancashire clogs. For s ize 8 clogs th is  
is one and a half i nches, other s izes i n  proport ion (Fig .  5) .  Certai n  
categories o f  patients do not need o r  wi l l  n o t  accept such absolute 
rigidity as the clog sole provides ; for them, we use a s imple sandal 
with microcel lular rubber insole ; i t  does. not completely e l iminate 
flexion  but somewhat reduces it (Fig. 6) . 

(iii) impact. The trauma of impact may be reduced by means of 
a res i l ient  i nsole. We have experimented with a n umber of d ifferent 
materials and have concluded that m icrocell ular rubber of approxi­
mately 1 5  to 20 degrees shore, as  recommended by M r. Pau l  Brand, 
i s  the best general purpose materia l  (ANDERSEN, 1 96 1 ) .  

As an  i n sole material for clogs, i ndustrial grade " Rubazote" of 
half an  i nch thickness is prov ing  sat isfactory here in a pilot tr ial .  
We are also experiment ing  with a sponge rubber i nsole wh ich can be 
cold cast to fi t  the most badly deformed foot accurately. This is  an 
Imperial Chemical I ndustries product known as 'S i lcoset' Foam 
Rubber. 

The Upper 

We find the open type sandal upper (Fig. 7a) most satisfactory as it 
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req u ires very l i t t le  sk i l l  to make it and is q u i te cheap and easy to 
repair .  

The clog uppers must be fixed to the sole with braised nai ls  as 
ord inary nai ls rust too q u ickly .  We have al so, found button clasps 
( Fig. 7b) a useful subst i t ute for buck les for pat ients whose hands are 
too bad ly  deformed to be able to use the buckle fi tt ing .  

Indications for Footwear 

(a) The/oot with no previous ulceration . This is  the most important  
foot to care for. Fort unately i t  is not necessary to  provide a l l  leprosy 
pat ients with protect ive footwear. A l though i t  is not  possible to be 
dogmatic, the fol lowing i ndicat ions have proved of pract ical val ue : 

( i) Feet showing misreference (WEDDELL, G.)  of more than 
2 cm . ( Fig. 8) .  

( i i )  Feet with oedema and t enderness over the metatarsal heads 
( PRICE 1 959). 

( i i i )  Feet with atrophy of the sk in  associated with lepromatous 
leprosy . 

The great majority of feet i n  the above categories can be protected 
from ulcerat ion by a pai r  of microcel l u lar rubber s l i ppers . A few 
feet i n  category ( i i )  may need rigid sole shoes. The pat ients are on the 
whole  rather resistan t  to wearing the rigid so le  shoes and, as  these 
shoes are considerably more costly to  make than the s imple m icro­
cel l ular rubber sandal, our policy i s  to issue these pat ients with the 
s imple sandal. After the i n i t ia l  t reatment by bed rest, we watch them 
careful ly at weekly i ntervals .  Later, clogs are made i f  necessary. 

The microcel lular sandal consists of exactly the same material as 
the insole material described in Sect ion I (a) ( i i i) (Fig. 6). 

(b) The Rigid Foot.  Flexion is no longer a problem in this type of 
foot and re-u lceration  can ,  i n  most cases, be controlled by s imple 
micro-cel lu lar  sandals ( Fig.  9). If t he plantar su rface of the foot is  so 
grossly scarred and so deformed t hat weight i s  borne on one or two 
prominent points (Fig .  1 0), then ,  rigid footwear with a soft i n sole 
accurately filled to the contour of the foot i s  essent ial . 

Formal surgical correction is not  often possible i n  these feet, but  
"tidying up operations", for example, the removal of the deformed 
and twisted toes are wel l  worthwh i le i f  the pat ients can be persuaded 
to accept them. 

(c) The Scarred but still Mobile Foot .  Even fol lowing the surgical 
correcti on of paralytic deformities, this type of foot must be shod 
with rigid sole shoes preferably with a soft i nsole, even if  the pat ient 
has had only one ulcer. This statemen t  holds good for the first two 
years after the u lcers heal .  After that,  i f  the pat ient  has learned to 
care for his foot, he may then be able  to  remain u lcer-free us ing 
microceUular rubber sandals .  



FIG. I. Photograph or Lancash i re clog.  Sole made by R. Tu rner or C l i t he roe . 
The cast, i . e . ,  the amo u n t  of t u rn u p  of the toe is I � i nches. The u pper su rface i s  
s l i ght ly  concave rrom s i d e  to s i d e  and t he re is  a carved i n  arch su pport.  The 
groove round the u pper edge of the sole is called the "gr ip" and is  only req u i red 

if a boot ty pe u pper wi th  a waterproor jo int  i s  needed . 

FIG. 2. D iagram to i l l ustrate "br idging".  This occ u rs ir too steep an insole cast 
i s  u sed with a rigid or deformed foot . 

....... 

FIG. 3. Photograph to show three successive stages of clog mak i n g : 
i .  The wooden bloc k .  i i .  The rough carved sole. i i i .  Fin ished sole. 



FIG. 4. Photograph to show Plaster-of- Par is  cast u sed to gu ide the carver i n  
mak i n g  a special carved clog for a deformed foot ( P R I  E 1 959).  

FIG . 5.  D iagram to show t he cast . The under sole cu rves smoot hly u pwards from 
the mid-sole to the t i p  of the clog. 

FIG. 6.  Photograph of t he microce l l ular rubber sanda l .  (n this case the u pper i s  
made of r u b ber  (st r i ps cut from i n ner t u bes). Leather or canvas strips c a n  also 

be used. 



FIG. 7A. The clog. This clog has a "Rubazote" insole. The upper is of leather. 

FIG . 70. The b utton clasp. A simple stud l i ke device which can be manipulated 
by badly deformed hands. 

FIG. 8 .  (0) Diagram to show the plan used to record misreference q u ickly.  
Standard points marked X are tested in  random order and degree of misreference 
if any recorded in centimetres. (b) M isreference map be taken from case records. 



FIG. 9. Foot pr int  ( H arris and Heath M at) of a pat ient wi th  scarred but  broad 
based foot successfu l ly  treated w i t h  microce l l u lar rubber sandal .  

FIG. 10. Foot pri n t  ( Harris and Beath M at) of patient  wi th  r igid foot and spots 
of high pressure need i n g  special  carved clogs. 
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(d) The Healed Heel Ulcer. "Patients who have had hee l  u lcers 
must have rigid sole footwear wi th res i l ient i nsoles" ( W A R D ,  D.) .  For 
practical purposes, th i s  dogmat ic statement is, in my experience, true 
and although a few patients with heel u lcers can get away wi th  
wear ing microcel lu lar rubber sandals, t he large majority have to 
continue to wear rigid so le  footwear .  

Sources of Supply 

(a) Microcellular Rubber: N igerian Shoe Factory L imited, 
P .O.  Box 1 4 1 ,  Kano. 

(b) ' Rubazote ' :  Expanded Rubber Company, M i tcham, Croy­
don, England. 

(c) Buckles, Button Clasps and Irons for Clogs : James H orsefield 
L imited , 26 Parad ise Street, Sunbridge Road, Bradford . 

(d) Braised Nails : Charles Lane and Sons L imi ted, Leeds N ail 
Works, Leeds 1 0. 

(e) Manufactured Clog Soles: Brit ish Clog Man ufactures Limited, 
Snaithe, Goole, Yorkshire. 

(f) 'Silcoset '  Rubber: Imperial Chemical I ndustries L imited, 
Hexagon House, B lackley (P .O.  Box 42), M anchester 9, England.  

(g) A dhesives: An excel lent adhesive can be made i n  countries 
where rubber is prod uced by d issolv ing smoked rubber sheet i n  
petrol . 

(h) Technique of hand making of clogs (R .  Turner, 82/86 Lower­
gate, Clitheroe, Lancs.) 

Appendix 

The footprin t  mat was obtained through the courtesy of Dr. 
H arris of Toronto who invented the mat ( Hardy and Clapham). The 
mat has a smooth upper surface, the under surface bears a set of 
i ntersect ing rubber ridges of different heights designed to give an 
i ndication of the pressure over the sole as a whole. A study is  being 
made of foot prints  i n  normal people and in leprosy patients with or 
without anaesthesia and wil l  be p ublished in  due course. I t  is our 
i mpression that thi s  i s  going to  be a most useful clin ical i n strument 
for helping to assess the type of footwear needed by leprosy patients. 
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*ALECTRA PARASITICA 
A .  Rich (variety Chitrakutensis) 

A n  i nd i ge n o u s  drug i n  the treatment of l eprosy i n  Bi har  

-a prel i m i n ary o bservat i o n  

B y  BIREN DRA N .  PRASAD, H . B . ,  B.S . ,  P H . D. 

Assistant Director, Institute of Pharmacy, Patna 

Introduction 

Only two years back an i nd igenous plant was brough t  to l ight by 
the former Heal th  M i n ister of B i har, Shr i  B. C. Pate l ,  who very 
s i ncerely wanted the plan t  to be scien t ifica l ly assayed for t he treat­
ment of leprosy. Th i s  plant was shown to be effect i ve in " K ushta" 
by the pract i t ioners of indigenol ls  med ic i ne. 

On i n vest i gat ion i t  was found out that the plant was unknown 
and unnamed t i l l  now. A botan ical expedi t ion arranged by the 
Botan ical Survey of India to the Central India discovered this plant .  
I ts  ident ificat ion was confi rmed by Kew Herbar ium, London ,  and i t  
was  named A lectra parasitica A.  Rich . ( Var. Chitrakutensis) .  

This i s  a paras i t i c  plant wh ich grows on the root of Vitex N igundo. 
I t  springs up  du ring the ra i n s  and sucker rhyzome matures i n  the 
month of October and N ovember, when i t  i s  collected . Dried 
powder of the mature rhyzome is used for the t reatment of leprosy . 

I t  has been used in powder form against leprosy by the pract i t i ­
oners of indigenous medicine i n  a dose of 90 grains per day i n  divided 
doses. 

In order to put t ll is d rug on scient ific basis i t  was decided to 
invest i gate its pharmacognosy and phyto-chemistry .  The chemical 
composition of the plant ha� been determined (PRASAD and GOEN, 
1 96 1 )  and has been found to contai n some a lka lo id ,  the nature of 
wh ich i s  st i l l  to be determined .  Other detai led i nvestigat ions  about  
pharmacological properties and cl in ical evaluation are  proceeding .  

On screening i t  was found that  the crude drug was acti ve against 
M .  tuberculosis i n  a concentrat ion of 6 per cent or above ( in vitro). 

Method and Material 

10 cases each of lepromatous and tuberculoid type of leprosy were 
chosen for study during the per i od of January 1 96 1  to February 
1 962 at the Drug Research Sect ion of the I nstitllte of Pharmacy. The 
patients belonged to  d ifferent d istricts of Bihar and had agreed to 
visit the centre at regular intervals  and when called for.  

The drug powder was made into tablet form of 0 ·5 gm. and was 
g iven i n  a dose of 8 tablets dai ly oral ly  i n  divided doses. A dose more 
than 4 gm. was not tolerated by the patients .  

• Original paper read in the Al l  India Dermatological Congress- 1 962, Calcutta. 
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The scheme fol l owed for the resea rch was : 

I .  Cl in ical  exami nat ion of the pat ient .  

2 .  Photograph of the pat ient was usual ly taken .  

3. Bacteriological exami nat ion of the sk in  smear formed the  
basis for confirming diagnosis .  I n  lepromatous cases number of  
bac i l l i  u nder 1 / 1 2  eye piece of microscopic fie ld  was determined 
before the therapeut ic tr ial  was started. 

4. The cycle of physical examinat ion and microscopic exami na­
tion was repeated every s ix months .  

5 . B lood examination -Total count ,  W. B .C .  coun t ,  d ifferent ia l  
count and H aemoglobin percentage were done i n  every case . 

Results 

r n  the tuberculo id type of leprosy pat ients were re l ieved of 
t i ng l ing in 6 months t ime.  It was accompan ied with d im inut ion  of 
the area of t he anaesthet ic patch .  It  was noted that anaesthesia began 
d imi n i sh ing fi rst at the periphery. There was spectacular effect on the 
thickness of the nerve d uring th i s  short  period particu larly i n  one 
case. The depigmentat ion grad ual ly d im in i shed i n  i n tensity .  The 
tuberculo id group of cases were baci l l i  free from the very begi nn i ng.  

I n  lepromatous cases al l  the patients showed extens ive les ions 
al l  over the  body. Acid fast-baci l l i  were present i n  a l l  the samples of 
sk i n  smear. On t reat ment with the drug under i nvest igat ion ,  the 
raised erythematous patches became flattened out ,  lost the ir  ery­
thema and were changed to dark h ue in two months '  t ime .  The 
overly ing sk i n  became shrivel led due to decrease in i nfi ltrat ion .  The 
les ions to respond fi rst were on the ext remit ies, then those on the 
t runk and las t  of a l l  the facial lesions  responded . 

After 6 months t he number of acid fast baci l l i  decreased to an 
enormous extent from ( + + + + )  to ( + ). The pat ients were sat isfied 
and they always came with a fee l ing  of wel l-being. 

The nasal smear became negat ive after 6 months of therapy. 

Discussion 

Dai ly dose of 4 gm. was tolerated wel l  by the patients .  Any 
i ncrease in dosage was fol lowed by a few loose mot ions .  Otherwise 
there was no other side react ions .  The drug in powder form was 
bulky and not conven ient for the patients to carry and take.  They 
l iked tablets and the tablet form being more conven ient was adopted 
dur ing t he trial . 

During this short experienoe t he drug has been found free of any 
toxic reactions.  N o  untoward act ion could be  noted on t he erythro­
poetic system nor was t here any case of sensi tization .  Further work 
is being done. 
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Summary 

It may be concl uded from the short prel im i nary cl in ical tr ial  on a 
very l imi ted number of pat ients that th is  i nd igenous drug has a 

definite role i n  the therapy of leprosy. An eval uat ion of the  drug for 
over one year has shown encouraging results .  I t  deserves further 
cli nical trial, in a more systematic way i n  d ifferent recogn i sed 
i nst i tut ions to arrive at a conclusion .  

I f  the alkaloid i s  made ava ilable i n  pure form, i t  wi l l  be  possible 
to  proceed with the systematic work of find ing  out the pharma­
cological act ion ,  absorption and excret ion ,  toxicity, dosage and then 
i ts  cl in ical evaluat ion and with th i s  end in v iew, the work i s  bei ng 
continued. 
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LETTER T O  T H E  E DITOR 

Dear Sir ,  

M INISTRY OF H EALTH, 

P.O. Box 8093 ,  CAUSEWAY, SALISBURY, 
RHODESIA AND N YASALAND. 

I have read with great in terest t he paper by Dr. N. D. Fraser of 
the M ission to Lepers which appears on pages 1 4 1  to 1 53 of the 
Leprosy Review Vol . 33 No. 2 of Apri l ,  1 962. The report does how­
ever conta in  some inaccuracies which you may consider should be 
drawn to the attent ion of the author .  It i s  not unexpected that the 
Federal organisat ion in  Rhodesia and Nyasaland has rather confused 
Dr. Fraser. 

Dr .  Currant was not the Leprosy Special ist for the Federation ; the 
Federal Min istry empl oys three Leprosy Specialists al l  on the highest 
specialist scale, one stationed in each Region, Dr. Griffiths in N orth­
ern Rhodesia (who has replaced Dr. Currant) , Dr. Currie in Nyasa­
land and Dr. Al lan in Southern Rhodesia .  Dr. Currant was therefore 
not the Leprosy Special ist of the Federat ion but the Leprosy 
Special ist  for the Northern Rhodesia Region of the Federal M in istry 
of Health .  

Later on page 1 47 there is reference to  the Health Department of  
the  Northern Rhodesia Government. This  Government has no  health 
department and i t  i s  obvious that Dr.  Fraser really meant to refer 
to the Northern Rhodesia Region of the Federal Ministry of Health .  
This confusion is not really very surprising because i t  i s  not really very 
usual that Health should in a Federal system be a Federal rather than 
a regional responsibi l i ty, although here the Constitution does not bar 
the Territorial Government from operat ing in the heal th  field.  They 
would, however, be rather un l ikely to do so when the allocat ion of 
financial responsibil ity for the subject rests with the Federal Govern­
ment. 

Yours faithfully, 
I. M. BLAIR, 

Secretary for Health. 
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R E PO RTS 

The Gambia Leprosy Control Project .  Summary of An nual Report 
for 1 96 1 . By T .  A. SUSMAN, M . B., eH. B., D.T.M. & H. Medical 
Officer, Leprosy, Mansakonko, Gambia 

1 .  I ntroduction 

This  year has been one of re-organ isat ion of the depart ment ,  
which i s  st i l l  in the  " Project" stage and i s  not yet a "Service".  

A "Service" must i nclude fac i l i t ies for med ical and surgical 
t reatment ,  physiotherapy, rehabi l i tat ion ,  laboratory procedures, 
isolat ion accommodat ion ,  etc. 

The former M ed ical Officer, Leprosy, left the Gambia early 1 960 
and was replaced in M arch 1 96 1 . M eanwhi le  BELRA had suppl i ed a 
layworker, M r. F. M ead who, as Leprosy Control Officer, supervised 
the Project unt i l  the arrival of the M ed ical Officer. 

The act iv i t ies un t i l  March were apparent ly carr ied on accord ing 
to  the former p lan of the Project us ing sta t ic  c l in ics at  Health 
Centres, d i spensaries and sub-d ispensar ies, for the d is t r ibut ion of 
D DS tablets .  For var ious  reasons,  given below, a h igh percentage 
of absentee ism was prevalent t h roughout the cl i n ics. 

The M .O. Leprosy did an i n i t ia l  tour of t he whole country in 
M archi Apri l  and t hen proposed a new plan of operat ions based on 
M obi le Treatment C i rcu i ts which was later put before, and d iscussed 
w i th  representat i ves of WHO and U N IC E F  

Several d ifficul t ies a n d  drawbacks were experienced including the 
absence of a Leprosy H eadquarters and Centre, lack of efficient 
transport, no laboratory faci l i t ies, e tc . ,  and the d ifficul t ies of travel 
on very poor roads, especial ly dur ing t he ra iny season when floods, 
broken down bridges etc. , at t i mes completely prevented t rekk i ng. 

A new dosage sched ule wi th D DS wh ich st i l l  remai n s  the 
standard t reat ment of pat ients ,  and is adm i n istered oral ly to a maxi­
mum of 600 mgm. once per week ,  was i n t roduced . 

Although faci l i t ies are not  yet available to carry ou t  cont rolled 
trials with new drugs, th ree pat ients at Al latento I solat ion Vi l lage 
were s tarted on Et i su l  (E t ip, D iethyl d i th io l i sopht halate) i n  addit ion 
to D DS towards the  end of the year. 

A system for the prophylactic treatment of ch i ld contacts of 
contag ious pat ients us ing  a mixture conta i n i ng D DS and M ul t iv i te 
was i ntrod uced for tr ia l .  

New specially designed pri nted regi sters replaced the old foolscap 
books ; and cl i n ic t ickets, and Transfer Certificates (in Engl i sh  and 
French) were put i nto use. 

A new system of compi l ing M onthly Return Forms by the Staff 
was i n t rod uced . 
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Stress was laid o n  the  importance of propaganda, us ing posters i n  
Engl ish and Vernacu lars. 

The Gambia News Bu l le t in  publ i shed an art icle headed " Leprosy 
Sufferers Cured" to show that  the fi rst batch of. pat ients ever in the 
Gambia had been issued with Discharge Certificates . 

The I nspecteur  lepre de l ' O .C .C .G.  E. of the l ns t i tu t  Marchoux, 
Bamako, Mal i ,  paid a l ia ison v is i t  i n  J uly .  

Courses of I nstruct ion were held at the stat ion of the  M .O.  
l eprosy, for a l l  o ld  and new staff, du ring the year, cons i s t ing of the  
elements of Anatomy, Physiology, Publ ic and Personal H ygiene 
and First Aid and a more detai led study of Leprology, i nc lud ing  
the keeping of necessary records .  

2. Statistics 

At 3 1  st December 1 96 1  t here was a total of 4, 1 35 cases registered 
for t reatment  of whom approxi mately 39 % were chi ldren ,  33 % 
women and 28 % men . 

At the beginn i ng of 1 96 1 ,  for comparison ,  there were 6,275 
patients registered but the rate of absentee ism was h igh a nd only 
about 30-40 % of this total were regularly a t tending.  

During the year, 1 , 1 52 new patients were put  on to the registers . 
From the last quarterly return of pat ients under t reatment for 

1 96 1 ,  the fol lowi ng figures were obtai ned .  

Men Women Children Total 

1 , 1 44 1 , 357 1 ,634 4, 1 35 

These pat ients were distr ibuted i n  the various Div is ions as 
follows : 

Men Women Children Total 

Colony 53 33  1 5  1 0 1  
Western Divis ion 203 1 84 1 69 556 
Lower River Div i s ion 365 494 569 1 ,428 
M acCarthy I sland Divis ion 32 1 386 455 1 , 1 62 
Upper River Div is ion 202 260 426 888 

Grand Totals 1 , 1 44 1 , 357 1 ,634 4, 1 35 

Therefore, by calculat ion ,  3 ,292 patients had been removed from 
the registers dur ing the  year. 72  had died, 229 were d i scharged and 
2,99 1 had absconded . 

The reasons for th is  large number of patients who abandoned 
t reatmen t  appear to have been long distances to travel to the c l in ics, 
u lcers and deformit ies of the feet ,  self transfers of Gambians to 
cl in ics in neighbour ing Senegalese territory, and the return  home of 
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" French" subjects. I n  addit ion,  l oss of i n terest by the patients due to 
irregularity of attendance of the Assistant Leprosy I nspectors at  t he 
c l in ics, especial ly due to lack of transport,  also contributed to t h is 
large degree of absen teeism .  

H owever, a n umber of absentees were start ing t o  return to t reat­
ment and the attendance rate was increas ing with the i nauguration of 
the  new system of Mobile Circuits.  

After the Cli nics had been re-organised with the new registers, 
which did n ot record those patients  who had been absent for more 
than ten weeks prior to the new entries bei n g  made, there was an 
increase i n  the attendance rate to between 50 and 90 % at most 
clin ics . This was, as stated, main ly  due to the estab l ishment of 
M obile Treatment Circuits in some districts. 

The Lepromatous rate has been est imated at 5-6 %. 
I t  has also been est imated in  previous s urveys that the incidence 

of Leprosy i n  the Gambia is between 20 and 30 per thousand , 
that is ,  between 8- 1 0,000 cases. 

A country-wide tour of all the leprosy cl inics was started in 
November by the M . O .  Leprosy in order to examine all the patients 
attending, t o  verify diagnoses, to  record particulars of the disease and 
t o  issue Discharge Cert ificates t o  t h ose in  whom the disease was cured 
or arrested. 

No. 1 certificate was iss ued to a young woman, completely 
recovered and fit witho ut any residual stigma of the d isease, at Kiti in 
the Western Division.  

At 3 1 st December, the following numbers of patients had been 
examined at cl i nics in the Colony, Western and Lower River 
Divisions : 

Men Women Boys Girls Total % 
Lepromatous 35  16  5 1 57 6 
Dimorphous 1 7  28 5 2 52 5 ·4 
Tuberculoid 240 29 1 1 53 1 56 840 8 7 · 5  
Indeterminate 6 9 1 5  1 · 1 

Grand Total 292 34 1 1 63 1 68 964 1 00 

Of this grand total, 229 (24 %) were issued with Discharge 
Certificates and are hoped to be kept under periodic (six monthly) 
observation. 

The tour is being continued till  May 1 962, after which it is h oped 
to have a complete pattern of the types of leprosy and its complica­
t ions occurring throughout the Gambia. 

3. Staff 

The Staff of the Leprosy Project on 3 1  st December consisted of: 
1 Medical Officer, Leprosy, ilc at Mansa K onko, L. R.D.  
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I BELRA layworker, as Leprosy Control  Officer, at Bansang, 
M . L D. 

1 Leprosy I nspector, grade II at Mansa Konko, L. R . D.  
12  Assistant Leprosy Inspectors-2 in  W. D .  

4 i n  L . R . D .  
4 i n  M . L D .  
2 i n  U . R . D .  

2 Cl in ic Assistan t s  ( Leprosy)-i n  L . R . D .  a n d  U . R . D .  
1 Clerical Assistant a t  M ansa Konko,  L . R . D .  

The assistance o f  some Dresser/ Di spe nsers was retained fo r 
conducting leprosy cl i n ics at certain stat ions.  

4. Transport 

Two U N I C E F  Land Rovers were in use by t he M . O .  Leprosy and 
the L . C . O .  ( BELRA) . 

Four of the eight motor cycles s uppl ied by U N ICEF had to be 
withd rawn owing to constant break-downs and long periods of 
u nserviceabil ity. (The remaining fou r  were withdrawn at the begin­
ning of 1 962.) 

A few govern ment bicycles were in use and new ones were awaited 
for all  the A . L . L 's .  

5. Out-Patient Treatment 

At the begi n n i ng of the year, t reatment was bei ng carried out 
solely at static cli n ics-that is ,  at  established Health  Centres, 
Dispensaries and Sub-dispensaries. This system meant that many of 
the patients had to walk anything up to  10 miles and even more, each 
way, in order to get their D DS. This was one of the main reasons for 
the high rate of absenteeism.  

I n  May, the first  M obile Treatment Circuit  was introduced in  
Brikama, W. D . ,  area by means of a m otor cycle .  

By this system, treatment  is taken as near to the pat ients' homes 
as possible. 

During the year, such circuits were i ntroduced from eight other 
centres, some being carried out by means of a motor-cycle, and 
others, a push-bicycle.  

Unfortunately, the motor cycles had to be withdrawn and even 
some of the push-bikes became unreliable. 

However, a reduced rate of absenteeism was attained, and also an 
i ncreased n u mber of patients registered, i n  those places where the 
circuit was maintained . 

I t  was i ntended to extend this method of giving treatment to every 
station as soon as transport became available. 

The circuits varied fro m  about 70-200 miles covered each week, 
depending on the vehicle which was being used, and treated some 
50-200 patients daily spread over 5- 1 0  or more "Stops". 
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The "Stops",  where no bu i ld ing S tich as a Dispensary was ava i l ­
ab le ,  consisted s imply of shel ters of wood and leaves, or  K rin t i ng 
(bam boo) pu t  up by t he pat ients themsel ves or the Al kalo ( H ead man). 
In many cases, the  cl i n ics were held under the shade of a large t ree 
at the outsk i rts of the  V i l lage .  

6. Allatento Isolation Village 

This is s i t uated on t he main road about I mile west of Bansang 
H ospita l  i n  the  M acCarthy I s land Divis ion of the  Protectorate .  

[ t  cons is ts  of ten m ud h uts wi th  t hatched roofs and a new 
t reat ment b lock . There are cook ing  and sani tary facil i t ies .  

Plans for improvements and extens ions are bei ng carried ou t .  
On 3 1  st  December, t here were 1 7  pat ients res iden t ,  as  fol lows : 

Lepromatous 

Dimorphous 

Tuberculoid 

Men Women Boys Girls Total 

7 2 1 1 0  
3 3 
4 4 

1 7  
Week ly D DS has been t he means of t reat ment . I t  is hoped to be 

able to introd uce a da i ly rout ine i n  the futu re. 
Although fac i l i t ies were not available for control led test ing of new 

drugs, three severe lepromatous patients were put  on to Etisu l l i qu id 
(k ind ly donated by Le. I . ) i n  add i t ion to the ir  D DS, and c l in ically, 
were showing exce l lent  improvement .  

Several of the pat ients run t heir own private farms (ground n uts 
and coos) arou nd the v i l lage. 

7. Plans for the Future 

The most important and press ing need is for a Leprosy H ead­
q uarters and Centre including, of course, hospital accommodat ion .  

A laboratory service i s  vital-at least , fac i l i t ies for bacteriological 
exami nations even if on ly field work is being done. 

I t  is  hoped t hat M obile Treatment Circuits by means of Land 
Rovers (provided by U NI CEF), i nstead of bicycles, wil l  eventu­
al ly cover the whole country, bringing treatment as near to every 
patient's home as possible. I t  has, of course, been shown in  other 
countries that the most efficient method of mass t reatment is the 
Land Rover Circui t .  

When sufficient and efficient transport ( in the form of Land 
Rovers) becomes available, then the Project Staff (under present  
c ircumstances i nadequate) wi l l  become ava i lable to  carry out  more 
extensive examination and supervision of contacts, detection of new 
cases, and investigat ion of patient absentees. 

A survey of a l l  school chi ldren i n  the Gambia is p lanned on  the 
P.T.S. (Propaganda-Treatment-Survey) system i n  the future. 
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Additional Notes 

The terr i tory of t he Gambia consists of the Br i t ish Colony and 
Protectorate i n  West Africa extend ing  along both banks  of the R iver  
Gambia to a d istance of 7- 1 5  mi les and for about  300 mi les from i t s  
mouth .  It i s  an enclave of the Republ ic of  Senegal and i t  has  an 
area of about  4,000 square mi les and a populat ion of about  a th i rd of 
a mi l l ion .  The country consists largely of creeks and swamps. 
Bath u rst i s  the capital ,  s i t uated on an i s land at the mouth of the r iver .  
G round-nuts  are the ch ief. export . 

The h igh est i mate of 8- 1 0,000 cases (2-3  /'�) of leprosy in t he 
Gambia,  g iven above incl udes d i sabled and bu rnt-out cases and t hose 
st i l l  requ i r ing to come under t reatment . 

A much smaller proport ion of the ch i ld ren,  as compared wi th 
ad ults ,  are of t he lepromatous type. 

Al though a rather h igher proport ion of women than men are 
under t reat ment in  the Gambia, a larger proport ion of the lepro­
matous pat ients are men. U sually, the d i sease has a h igher incidence 
in  males, especial ly ad ults .  This  i s  said to be probably related to 
men's general ly greater  exposu re to the d i sease by reason of the ir  
dai ly occu pat ion outs ide the home, but th is  does not apply in  the 
Gambia .  

The predominant  type of leprosy in the Gambia is  t uberculo id i n  
nat ure ,  but  a large percentage of these cases appear to have suffered 
deformi t ies and mu t i lat ions of the hands and feet .  

In the Gambia,  t he st igma attached to the disease does not appear 
to  be nearly as marked as in  many other countries .  

The Gambia Leprosy Control Project fi rst came into the stage of 
implementation in August 1 957 .  
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Carville Host to Missionaries 

The T h i rd Seminar  on Leprosy i n  collaborat ion with  the A merican 
Leprosy M issions,  I nc . ,  N ew York City, was hosted by the U . S .  
Public H eal th  Service H ospital at Carv i l le ,  5th Apri l ,  to 1 1 th  Apri l .  
Thirty-seven missionary doctors, nurses, a n d  ad ministrators, from 
more than 15 countries, including Viet  Nam, Thailand,  Liberia, 
Pakistan,  Ghana, Nigeria,  India, Korea, Paraguay, and West Africa, 
gathered t o  share experiences and k nowledge, and to st udy together 
with the Carvi l le staff. 

The gro u p  was welco med late Thursday by Mr.  James C .  
McCullo ugh, Carville's Training Officer .  Fol lowing this, D r .  E .  B .  
Johnwick, M edical Officer i n  Charge, reviewed, for t h e  participants,  
the H istorical Development, Objectives, and A d m i nistrative Struc­
t u res of t he U . S .  Public Health Service H ospital  at Carvi l le .  

Friday's programme was cha i red by Dr.  E .  B .  J ohnwick, who 
discussed "Trends in  Leprosy Control" .  I t  also i ncluded Dr. Pau l  
Fasal , Cons ultant t o  t he U . S .  P u b l i c  H ealth Service i n  S a n  Francisco, 
California,  who cond ucted the presentat ion on "The C l i n ical Aspects 
of Leprosy" and p resented a n u mber of cases. Later in the day, Dr .  
George L .  Fite ,  C h ief of the Laboratory Branch at Carvi l le,  presented 
material on the " Pathology of Leprosy" ,  and Dr. James C.  Callaway 
of Carvil le  discussed the drugs used in modern t reat ment of leprosy. 

Dr. Ol iver W.  H asselblad, Pres ident of the A merican Leprosy 
Missions, I nc . ,  cond ucted a panel discussion Sat u rday morning on 
"The Recruitment,  Preparation,  and Trai n ing  of  Leprosy Workers".  
Panel members i ncluded D r .  Fred Scovel ,  who has served i n  I ndia  
and China,  Dr .  Harold B rewster of the  Methodist Board of M issions,  
and Dr.  Olaf Skinsnes, Professor of Pathology, University of Chicago. 

Sessions  on Monday, 9th Apri l ,  featured Dr. M arvin F.  M i ller, 
Professor of Psychiatry, Louis iana State U n iversity School of 
Medicine,  o n  "The Psychiatry of Leprosy", Dr. John R. Trautman, 
Chief, Clinical Branch, Carville, on "Complicat ions of Leprosy and 
Their Management", and Dr.  Wi ll iam B .  Snyder, Carville, on 
"Ophthalmology in  Leprosy". The concluding session for the day 
was a clinic of Representative O rthopaedic Problems conducted by 
D r .  Daniel C. Riordan of New Orleans, Louisiana. 

Tuesday's sess ions i ncl uded a slide demonstration of "The 
Implications of Leprosy in Dentistry" by Dr.  Raymond P. Breaux,  
Carv i l le staff, Demonstrat ions  i n  Physical and Occ upational Therapy 
by Carville staff members ; a "General S urvey of Leprosy Research" 
by Dr.  George L.  Fite. The concluding session fo r the day on the 
topic of "Nursing Procedures" was conducted by Sister Alphonsa, 
D i rector of Nurses at Carville. 

The final day of the seminar featured a panel discussion on the 
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subject of "Meeting Field Problems i n  Leprosy Work" led by Dr. 
Oliver W. Hasselblad, including Dr. Robert F. Goldie, who served 
in Ghana, Dr. J. R. Schmidt, on home leave from Paraguay, and 

Dr. Tinsley Smith, from the Congo. 
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