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EDITORIAL 

EDITORIAL 

I. Genetics and the Epidemiology of Leprosy 

74 

We are grateful  to Dr. S. G. Spickett of Cambridge for raisin g  
th i s  important q uest ion b y  his paper o n  the subject which appears i n  
th is  issue o f  Leprosy Review (pp. 76-93). The study begins with a 
review of the variat ion in the incidence of leprosy in different 
popu lations.  Dr.  Spickett finds that the variat ion of populations in 
their susceptibi l ity to leprosy is in  part due to genetic d ifferences, 
i . e .  d ifferences in gene frequency and manifestation.  From his study 
of fami l ial leprosy he suggests that the evidence is in  favour  of 
suscept ibi l ity to the i nvasion of the leprosy baci l lus being controlled 
by a single i rregu larly dominant gene. There was one instance where 
th is  gene had a penetrance of 83 .3  %. 

The infl uence of genetic systems on  the epidemiology of leprosy 
i s  of considerable interest. We are glad that Dr. Spickett wil l  continue 
h i s  studies and also appeals  for col laboration in the furtherance of 
such stud ies. 

II. Leprosy Work in Ethiopia, Uganda, Northern Rhodesia and 
Tanganyika 

Dr. N. D. Fraser, Medical Secretary of the Mission to Lepers, 
made a tour  of these countries in  May and June, 1 96 1 ,  and has kindly 
given us  an informative report on his findings which we publish in 
this issue (pp. 1 41 -1 53) .  In connection with Ethiopia we also publish 
a report by Dr. K. F. Schaller, Chief of Leprosy Control in  Ethiopia, 
on the proceed ings of the Second  National Leprosy Conference held 
in Addis Ababa November-December, 1 96 1 . Both these reports are 
of great interest and we thank the respective authors. 

III. Latex Compound for the Karigiri Boot 

I n  connect ion with the t reatment of plantar ulcers (W. F. Ross 
in Leprosy Review, Jan. 1962) we draw attention to a letter to  the 
Edi tor  from R.  R. Stapleton ,  M . Sc. (in this issue p.  1 54) of Dunlop 
Chemicals Products Division. Practical details are given which will 
be of value to workers on the field . 

IV. Footwear in Leprosy 

This subject is also dealt  with by Mr. D. Ward, M.C.S.P. of 
Karigiri i n  his paper in this issue (pp. 94- 1 05) .  It is encouraging  to 
find nowadays so much interest and study given to the orthopaedics 
and physiotherapy, prevention, and rehabi l i tat ion of deformities 
and ulcers of the feet in leprosy. 
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V. The Hyderabad Confere�ce of January 1962 
Dr. E. M uir  attended th i s  interest ing and valuable leprosy 

conference in I nd ia and has k ind ly  sent his report wh ich appears in  
th i s  issue (pp.  1 56-16 1 ) . 

VI. Classification of Leprosy for Research Purposes 

Drs. D. S. Rid ley and W. H .  Jopl ing have been studying this 
subject and the ir  stimu lat ing paper appears i n  th i s  issue (pp.  1 1 9- 1 28 ) .  
They attempt to  define 5 group classificat ions of  leprosy i n  which t he  
groups represent 5 grades of resi stance of the pat ient to infect ion .  
They suggest we can define th i s  resistance on cl in ical and h istological 
characters and by reference to the bacteriological response to 
treatment.  Their  basic idea seems eminently pract ical and it would be 
interest ing to have their scheme worked out i n  ful l  with a l l  relevant 
detai l s  for each of the five groups. Also we have the useful  paper by 
D harmendra and S .  N .  Chatterjee (this i ssue, pp. 106-118) on the 
lnd ian v iew of maculo-anaesthetic leprosy and its relat ion to 
classification . 

VII. Lepromin Reaction 

Kooij and col leagues contribute an i nteresting paper (this issue, 
pp. 1 29- 140) on the lepromin react ion evoked by normal l iver 
preparat ions .  
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GENETICS AND 

THE EPIDEMIOLOGY OF LEPROSY 

1. The Incidence of Leprosy 

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

Intro.duction 

Ancient writ ings describe leprosy either as a highly infect ious 
d isease or  as an hereditary disease. In more recent times the work of 
DANIELSSEN and BOECK ( 1 848) gained widespread support for the 
v iew that leprosy was an hereditary cond it ion .  Hansen's d iscovery of 
Mycobacterium /eprae as the causative organism of leprosy was 
considered to disprove Daniel ssen and Boeck's t heories. 

It i s  generaJly accepted that Mycobacterium /eprae is  the causat ive 
organism of leprosy, however some authorities have argued that the 
baci l lus  cannot prod uce the disease in  all h uman beings. A variety 
of factors have been invoked to explain th is  supposed variation in 
susceptibi l i ty ; these include d iet, cl imate, t he incidence of debil itating 
d iseases, and factors variously described as innate, inborn, constitu
t ional,  famil ial and hereditary. 

AYCOCK ( 1 940 ; 1 94 1 ; 1 948) considered t hat there were genetic 
factors that determined susceptibil ity to leprosy. Other workers, 
notably ROTBERG ( 1 937), STEINIGER ( 1 94 1 ;  1 950) and KINNEAR 
BROWN (1955 ; 1 956 ; 1 957 ; 1 959), have held s imi lar views to those of 
Aycock,  nevertheless the theory of a d ual etiology of leprosy depend
ing upon the coincidence of effective contact from an open case with a 
genetically determined susceptible individual is not general ly held . 

I t  is the object of this  paper to make a review of the l iteratu re 
relevant to the problems of genetic mechanisms i n  the i ncidence of 
leprosy, ill the hope that th i s  wil l  sti m ulate workers i n  the field to 
provide the i nformation needed if t hey are to be elucidated . 

The distribution of leprosy 

The frequency of leprosy is not uniform ; variations in incidence 
are apparent between nations and races. H owever the distribution of 
leprosy is  not random rhe social units between which variations i n  
i ncidence of  leprosy may be  demonstrated are genetically rather than 
politically determined ; tribes and races show more distinctive pat
terns of leprosy than do administrative territories . Such observations 

·Medical Research Council Scholar. 
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on the d istribut ion of leprosy suggest t hat some genetic factor or  
factors may be  of  i mportance i n  the  epidemiology of  leprosy. 

The concept that the d istribut ion and freq uency of a paras it ic 
relat ionship depends upon the in teract ion of genetical ly determi ned 
characteristics is not new. It has been shown to hold for several 
infectious d iseases incl ud ing  tuberculosis in man . It is probable that 
all parasit ic associations are control led in some measure by genet ic 
variabi l i ty i n  host and parasite, and i t  would be surpris ing if  th i s  
were not so for the relat ionship between M .  /eprae and man . 

It is d ifficul t  to make an accurate assessment of the number of 
persons suffering from leprosy in a given populat ion,  so that data 
from different  populat ions derived by d ifferent methods and 
gathered by d ifferent people can not be used to make val id compari
sons.  Some investigators have, however, col lected data of different 
populations by s imi lar methods. MUIR ( 1 927 ) has given data of t he 
frequency of leprosy i n  three castes of H i ndus cohabi t ing i n  the 
provinces of Bihar and Orissa ; Table 1 .  Each caste forms an i n  breed
ing community, and i t  is clear that there are considerable d ifferences 
in the frequency of leprosy between them. The standard of l iv ing 
is  d ifferent in  each group although cl imate i s  obviously the same for 
them al l .  It has been suggested that hygiene is a factor of great 
i mportance in the epidemiology of leprosy, but  .it is  clear that it i s  
no t  of predominant importance here s ince the  Bowris, who  suffer the 
highest leprosy rate, have a higher standard of l iv i  ng and of hygiene 
than the more aboriginal Sonthals, but l ower standards t han the 
Brahmins .  

TABLE 1 

Incidence of Leprosy i n  Different Castes Living 
i n  Bihar and Orissa 

Caste 

Bowris 
Brahmin  
Sonthal 

Incidence 

1 45/ 1 00,000 
28/ 1 00,000 
29/ 1 00,000 

GEHR and MUNDAR ( 1 954) have published data relati ng to the 
frequency of leprosy in the d ifferent components of a m ul t i racial 
society in Surinam .  I t  is  evident from these data : Table 2; that there 
are significant differences in  the incidence of the disease between the 
various races, s ince X,z(6) = 435.0 1 69 and p <{ .00 l . 

Similarly, analysis of data fro m  HUMPHREY ( 1 952); Table 3 ;  
gives a significant d ifference between the frequency of leprosy in  
Australian Aborigines and persons of mixed European and Aborigi-
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nal parentage : X2(1) = 7 .9 1 659, P < .0 1 > .00 1 . WAYSON ( 1 934) 
has given com parable data of the freq uency of leprosy amongst 
d ifferent races from Hawaii : Table 4 .  T t  is  notable that the incidence 
in part Hawaiians is approxi mately midway between that i n  
Hawaiians and that i n  other races. 

TABLE 2 

I ncidence of Leprosy in Different Races from Surinam 

Race Population Number with Leprosy 

Creo le 89,280 874 
H i ndu 72,960 254 
I ndonesian 4 1 ,280 1 35 
Bushman 23,040 1 6  
American Indian 3 ,840 4 
Chinese 3 , 1 20 6' 
European 3 , 1 20 4 
Others 3 ,360 0 

TOTAL 240,000 1 293 

TABLE 3 

I ncidence of Leprosy in  Australian Aborigines and in those of 
Mixed Aborigine European Parentage 

Race No. Examinert No. IVith Leprosy 

Aborigine 4 1 8 1  264 

Aborigine 
x 800 30 

European 

TABLE 4 

I ncidence of Leprosy of Different Races i n  
Hawaii 

Race 

Hawai ian 
Part  H awaiian 
Japanese 
Chinese 

Incidence 

0 .850/ 1 ,000 
0.480/ 1 ,000 
0.0 1 9/ 1 ,000 
0.030/ 1 ,000 
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The freq uency and distribution of leprosy in North America have 
been the subjects of reviews by HOPKINS AND DENNY ( 1 929) ; DENNEY 

(1933) ; HOPKINS ( 1 938) ; McCoy ( 1 938) ; AYCOCK AND McKINLEY 

( 1 938) ; AYCOCK ( 1 940, 1 94 1 )  and AYCOCK AND HAWK INS  ( 1 94 1 ) , so 
that the facts need not be detai led here. Aycock has shown that the 
main concentrations of leprosy in the Un ited States attri butable to 
the immigrant population occur in d ifferent parts of the country 
from the main endemic foci . He has also shown that in  those states 
with the highest i ncidence of leprosy there are d istinct foci in wh ich 
racial restriction i s  marked and between wh ich there i s  no epidemio
logical relationship .  

The leprosy rate may become very high i n  sma l l  i nbreed ing com
munit ies. This i s  exem pl ified by the experience of a colony of 
Bavarians establ ished in  Colonia Tovar, Venezuela, over a hundred 
years ago . 1 1 3 of the 1 , 1 26 mem bers of th is  colony had leprosy 
when examined by CONVIT, GONZACES AND RASSI ( 1 952). This  rate 
of leprosy i s far higher than that in the surrounding ind igenous 
population . 

Demonstrable d ifferences between the incidence of leprosy in  the 
different groups of a m u lt iracial society have been shown in  very 
many studies. Even in populat ions which are relatively homogenous 
racial ly there i s  evidence of some degree of l imitation to certain  
breed ing groups ; See KINNEAR BROWN ( 1 952) .  CoCHRANE ( 1 959a). 
However, although d ifferences in the frequency of leprosy are found 
between populations, this does not necessari ly  mean that these 
d ifferences are genetically determined . 

BADGER ( 1 959) has shown that one of the principle factors con
trolling the incidence of leprosy is the chance of contact with an open 
case ; he has argued further that this is  the predominat ing factor in 
the epidemio logy of the d i sease. Also he has shown that the chance 
of contact with an open case is not dependent upon the frequency of 
such cases alone but that it depends very largely upon the behaviour 
and social structure of the commu nity. Evidence has been put 
forward that strongly sugge�ts that the actual mechanism of trans
mission of the baci l l i  from an infected ind iv idual to an uninfected 
individual may involve skin parasites ; SPICKETT ( 1 96 1 ) ;  and that the 
relat ionships of these parasites with both host and bacil l us m ust add 
further epidemiological complications which may vary between 
populations. The point at issue is that different populations may vary 
in a n umber of characteristics control l ing the probability that any 
individual wi l l  come i nto effective contact with an open case, and 
therefore that variations i n  i ncidence of leprosy between populations 
may be unconnected with b iological susceptibility to M. leprae. 
It would seem very probable that these factors do explain at least i n  
part racial variations in  i ncidence o f  the d i sease. BADGER has argued 
that the d ifferences in  incidence between the various races in Hawaii 
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and in  Lou isiana are functions of the probabi l i ty of contact with an 
open case. f the argument that the predominant reason for d iffer
ences in racial incidence is the frequency of open cases holds, it would 
be expected that an imm igrant population from a country where 
leprosy was not endemic would have a lower rate than the native 
populat ion of the country to which they move i f  leprosy i s  endemic 
in that country.  The data of ROTBERG AND BECHELLI ( 1 956) are not 
i n  accord with this expectat ion .  In a populat ion of 6 ,557,423 Brazi
l ians there was a leprosy rate of 0.204/ 1 ,000 whereas in an immigrant 
European populat ion of 8 1 5, I 08 (the majority of whom originated 
from T taly in which country there was very l i ttle if any endemic 
leprosy) the leprosy rate was 0. 303/ 1 ,000. his  i s  the reverse of what 
would be expected if chance of contact with an open case was the 
control l ing factor. BECHELLI  and ROTBERG have also made a study of 
the incidence amongst the contacts of patients in a leprosarium, their 
data are given in Table 5 .  The incidence amongst Brazil ians of 
foreign extract ion i s  significantly higher than that amongst native 
Brazil ians (X2(I) = 1 2 . 7303, p. < .00 1 ) . I t  is clear that the variation 
in the incidence of leprosy between populations cannot be explained 
on the basis of variat ions in the probabi l ity of coming into contact 
with an open case alone. It m ust, therefore, be concluded that there 
i s  a variat ion i n  the frequency and/or degree of susceptibility between 
populations .  

TABLE 5 

I ncidence of Leprosy amongst Native Brazi l ians and Brazilians of 
Foreign Extraction 

Native Brazilians 
Brazilians of 

Total foreign extraction 

Affected 7,6 1 4  4,873 1 2,487 

Unaffected 5,8 1 5  3,232 9,047 

TOTAL 1 3,429 8 , 1 05 2 1 , 534 

Although it  may be conceded that populations vary in their 
pattern of suscept ib i l ity to leprosy, this does not necessarily mean 
that these variations are genetically determined ; unless "genetic 
determination" is taken in the broadest sense, includ ing the influence 
of genetic mechanisms on choice of diet and the like. Several of the 
environmental factors that have been thought to exert an influence 
on the i ncidence of leprosy have already been mentioned. It has been 
demonstrated that climate is not of itself a factor of overriding 
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importance nor i s  hygiene or standard of l i ving, nor is i t  poss ib le to 
draw any correlation between diet and the incidence of leprosy. No 
environmental factor can of itself be shown to be of predominant 
importance in infl uencing susceptibi l ity to leprosy, nor can any 
combination of them be shown to be of great effect in  this respect .  
I t  i s  possible that d ifferent environmental factors have a d ifferent 
intensity of effect in d ifferent popu lations ;  however th is  imp l ies 
genetic d ifferences between populations relat ing to suscept ibi l ity 
although their influence may be remote. It may be considered that 
there m ust be some factor other than the environ ment influencing the 
susceptibi l ity of the body to parasit ism by M. leprae, and that th is  
factor must be genetic. 

Even though it may be concluded that there are genetic effects 
upon suscept ibi l ity to leprosy, there is no ind icat ion in the evidence 
presented so far as to what the nature of t he relevant genet ic system 
may be . These effects could be manifestations of known genes ; as 
for example those control l ing blood groups ; or they could be mani
festat ions of genes hitherto unknown . Furthermore i t  is  not possible, 
at th i s  stage, to make any hypothesis as to whether the genetic 
control of susceptibil ity to leprosy is mediated through one or many 
genes . 

I t  i s  apparent from.the evidence that has gone before that racial 
d ifferences in suscept ibi l i ty are not of the k ind that can be used to 
d i stinguish virtually all the members of one race or popu lation from 
virtually a l l  the members of another race or population .  This implies 
that differences between populations with respect to the relevant 
genetic system, are differences either in gene frequencies or  in the 
manifestations of the gene or genes. The causes of variation in 
manifestat ion  of gene activity may be manifold and complex .  A gene 
may have no manifestation with regard to a particular character in 
some i ndividuals whereas it has in  others. S uch a gene is referred to 
as being non-penetrant in those individuals, the percentage of 
individuals carrying the gene who show manifestations of its activity 
with regard to that character is equal to the penetrance of the gene 
in that respect. There may be many reasons for lack of penetrance 
of the gene. It may be due to the presence of other genes modifying 
i t s  activity or  it  may be due to environmental variation .  Clearly genes 
controlling susceptibility to M. /eprae will be non-penetrant if the 
individual carrying them does not come into contact with the 
bacilli . 

The manifestation of a gene may also vary with respect to the 
degree to which the character is expressed . For example ;  in a family 
reported by LUCAS ( 1 88 1 ) , some members of whom carried the 
dominant gene for polydactyly, one person had a normal number of 
fingers but  an extra toe on each foot, whereas another had an extra 
finger on each hand as wel l as an extra toe on  each foot.  This varia-
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tion is said to be in the expressivity of the gene, and it may be due to 
envi ronmental and/or genetic factors. It is obvious that populations 
may vary in gene penetrance and in expressivity though the latter 
need not be considered here. 

I t  is possible to summarise the hypothesis as fol lows; the suscepti
bi l ity of man to leprosy is influenced by some genetic factor, and 
human populat ions vary in the frequency of this factor and in its 
manifestat ions, so that its behaviour and significance may vary 
between populat ions.  

The d istribut ion of leprosy with in  affected populations is not 
random, there being a tendency, first noted by DANIELSSEN AND 
BOECK ( 1 848): see Table 8 ;  for the disease to be l imited to certain 
fam i ly l i nes. This l imitat ion is, as m ight be expected, more obvious 
in those populations where leprosy i s  infrequent than i n  those where 
it is com mon, and has been reported by AYCOCK ( 1 940) from New 
Brunswick ; BRACKEN ( 1 900) from Minnesota ; M ELSOM ( 1 953) from 
Norway ; BJARNHEDINSSON ( 1 909) from I celand, M ARIAN I  ( 1 93 1 )  
from Italy, MUIR ( 1 940, 1 943) from Cyprus and Barbados and by 
STEIN IGER ( 1 950) from the Eastern Baltic States. There are many 
reports from countries with a high rate of endemic leprosy con
firming the tendency for limitation to certain fami lies. DENNEY ( 1 9 1 7) 
has shown, with data from the Phillipines, that 33 % of children not 
separated from parents with leprosy showed signs of the disease, and 
LAM PE has given data from the East I nd ies that show a frequency 
of 26 % in the chi ldren of parents with leprosy. AYCOCK ( 1 94 1 )  has 
quoted detai l s  of a study by SAND AND LIE of 2,0 1 0  children of 587 
couples one or both of whom had leprosy. They found that when the 
mother alone had leprosy 14 % of the children contracted the disease, 
w hereas on ly  7 % did when the father alone was infected, however 
when both father and mother were infected 26 % of the children 
acquired the d isease. The incidence when both parents have the 
disease is more than the sum of the incidence when the mother alone 
has the d isease and when the father alone has the d isease, it i s  how
ever nearly equal to twice the incidence when the mother alone has 
leprosy. From this i t  might be suggested that contact with the father 
alone is insufficient to give ful l  expression of all the susceptible 
chi ldren, whereas with the mother it is ,  therefore when both parents 
have leprosy ful l  expression is gained from contact with the mother, 
and there is twice the chance of having genes for susceptibility when 
both parents have s uch genes as when only one parent does . 

Estimates of familial leprosy are usually too low, as has been 
pointed out  by AYCOCK ( 1 941 ) .  This is  because the index cases do 
not always have ful l  knowledge of the frequency of the disease in  
their own families, and moreover, they are often rel uctant to admit 
t hat a disease regarded as shameful has occurred in their families 
before. Also studies of the incidence in children involve an under-
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leprosy 

2 1 3  

TABLE 6 

Family relationships between patients with leprosy in St. George's Hospital, Bergen 

In the lille of direct descent 

Number of cases Number of cases Series of generations in the lines of both families 
in the paternal ill the maternal Number of cases 

family family 
in both families 1st Generation 2nd Generation 3rd Generation 4th Generation 

29 40 69 20 40 I 8 

In the collateral lille 

Number of cases Number of cases Number of cases Series of generations ill the lines of both families 
in the paternal in the maternal 

family family 
in both families 

1st Generation 2nd Generation 3rd Generation 4th Generation 

52 64 1 1 6 38  58  7 1 3  
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esti mate si nce the probabi l i ty of uninfected chi ldren contract ing the 
d i sease may sti l l  be h igh . 

The data show t hat the tendency for concentration of leprosy in  
fami ly  lines i s  found in  a l l  types of com m unity which have leprosy. 
H owever the demonstration of l im itation df leprosy to certain 
fam ily l ines while consistent with an hypothesis of genetically 
controlled susceptibility does not prove it s ince it is  also consistent  
with a pure ly contagion theory of the epidemiology of leprosy, and a 
decision in favour of one theory over the other can not be made, on 
this evidence, unti l  m uch more is known of the epidemiology of 
leprosy. 

DUARTE AND L IMA ( \ 936) exam ined 9,239 contacts of persons 
with leprosy and found that 456 of them had leprosy, the relation
sh ips of the infected contacts with the i ndex cases are given in 
Table 7 .  Unfortunately no data i s  given of the proport ion of each 
type of contact infected, however the l imitation to the family is 
quite clear. It can be argued that this fami l ial l im itation is a function 
of the greater probability of -contact within the family than between 
unrelated persons rather than a funct ion of hered ity .  It  was found 
that of the 456 infected contacts 1 89 d id not l ive in the same house 
as the index case, this suggests that int imacy of association is not 
the only factor operable i n  the l imi tation of leprosy to certain 
fami l ies .  

FERNANDEZ ( 1 948) compared the i ncidence of leprosy amongst 
the children of leprosy patients with that in  conjugal adults, h is  data 
are quoted in Table 8 .  

T hese resu l ts  show that children usually acquire the infection 
from within the household in which they l ive, since when susceptible 
ch i ldren  l ive in  a household with a relatively non-contagious case 
(tuberculoid) they rare ly contract the disease. However the incidence 
in conj ugal adults is not significantly h igher in the households in  
wh ich there are  relatively contagious (lepromatous) cases than in  
those households in  which there i s  a non-contagious case . I t  is ,  
therefore, clear that chi ld incidence may frequently be underestimated 
s ince distinction is not usually made between tuberculoid and lepro
matous index cases .  Also it is  clear that adults leading an active 
l ife are as l ikely to acquire the d isease from contacts o utside their 
home as within it . I t  is ,  t herefore, d ifficult to explain the limitation 
of the disease to certain families if  i t  is  as freely contagious  as these 
data indicate. 

It is rare for an entire fami ly  to be affected by leprosy. Several 
pedigrees have been establ ished in i l lustration of the very h igh 
frequency of leprosy that  may be found in certain families. The 
proportion of wholly affected sibships in all the available publ ished 
ped igrees is shown in Table 9 .  These data are derived from: 
FERNANDEZ ( 1 948), STEINIGER ( 1 942), THIN ( 1 892), GUINTO, RODRI-
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TABLE 7 

Relationships of Affected Contacts with the index Case 

Relationship of the index 
% of total affected contacts 

case to the affected contact 
No. affected attributable to each 

relationship 

Father 1 1 2 24.6 

Brother 83 1 8 .2 

Mother 76 1 5 . 7  

Sister 70 1 5 .4 

H usband 30 6 .6 

Wife 24 5 .4 

Daughter 1 6  3 .6  

Son 1 0  2.2 

Uncle 7 1 . 6 

Grandfather 6 1 . 3 

Sister-in-law 3 0.6 

� Cousin 3 0 .6 

G randmother 2 0.4 

Father-in-law 2 0.4 

Aunt 2 0.4 

Friend 2 0.4 

Mother-in-law ; Nephew ; Niece; B rother-in-law ; Employer ; 
Acquaintance ; <1 Cousin and Daughter-in-law ; all have 1 affected ; 
that is 0 .2 % of the total . 

GUEZ, DOULL AND DE GUINA ( 1 954), MUKERJEE AND GHOSH ( 1 958), 
DREISBACH ( 1 954), M ELSOM ( 1 953), and NEFF AND SNODGRASS 
(1930). When it is considered that most of these sibships have been 
chosen as illustrations of high incidence the proportion of whol ly 
affected sibships would appear to be very low, unless it  is al lowed that 
leprosy is very feebly contagious indeed . The data of Fernandez, 
which has already been quoted, suggests that leprosy is not as 
feebly contagious as the within family restriction implies. The 
literature abounds in reports of isolated cases of leprosy which 
cannot be traced to any known contact which implies that the 
contact must have been brief. Similarly KINNEAR BROWN ( 1 956) has 
pointed out that in Uganda the d isease must in  many instances 



TABLE 8 

Incidence of leprosy i n  children and conj ugal adults 

Type of disease of Unaffected Affected 

index case 
Conjugals Children Conjugals Children 

Lepromatous 9 1  1 84 24 90 

Tuberculoid 59 1 22 1 6  4 

Total 1 50 306 40 94 

Total 

Conjugals 

1 1 5 

75 

1 90 

Children 

274 

1 26 
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originate from a casual contact. Vahiable information concern ing 
the  commun icabiUty of leprosy i s  avai lable from the work of  
QUAGLIATO (1 956) who followed up  a large n umber of contacts over 
several years . The majority of cases that occurred in the contacts 
were detectable within six years of the first contact , this period 
i ncludes the t ime between invasion of the new host by the baci l l i  and 
the appearance of the first cl in ical manifestations  of the d i sease . 
S imilar conclus ions may be reached from consideration of the data 
of CoCHRANE AND RAJAGOPALAN ( 1 943) and of FERNANDEZ ( 1 948) 

and of DUARTE AND L IMA ( 1 936) .  Comparison can be made between 
the i ncidence of leprosy in the older and younger halves of affected 
sibsh ips ; such data are given in Table 1 0. There is no s ignificant  
difference between them (X2(1) = 0.470, p < . 50 > . 30). On the bas is 
of this evidence i t  seems un l i kely that the l imi tation of the spread of 
leprosy within fami l ies i s  attributable to the feebly contagious  nature 
of the disease. I t  must, therefore, be concluded that there is variat ion 
in  susceptibility to leprosy within fami l ies, and, s ince the effect of 
environmental factors i s  m i nimised within famil ies and no correlat ion 
is  evident between the order of birth and the frequency of leprosy 
within sibs hips, it must be concluded that these in t rafami l ial 
variations are genetic and moreover that the evident segregation 
of the d ifferent genes wi th in  the fami ly ind icates that the appro
priate genetic system may wel l  be s imple .  

TABLE 9 

Proport ion of Sibships Wholly Affected by Leprosy 

Size of sibship No. of sibships No. of sibships Total No. of 
wholly affected partly affected sibships 

2 3 1 2  1 5  
3 3 9 1 2  
4 - 1 0  1 0  
5 1 8 9 
6 - 4 4 
7 - 3 3 
8 - 2 2 
9 - 2 2 

1 0  - 3 3 

There are several requirements that must be fulfil led i n  the taking 
of pedigree data for the estimation of genetic ratios, these require
ments are discussed i n  the appendix.  The majority of publ ished 
pedigrees concerning leprosy are very far fro m  sat isfying these 
requ i rements and cannot, therefore, be u sed for the elucidation of the  
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genetic system controll ing susceptibi l ity to leprosy. The pedigree 
shown in Fig. 1 has been taken from STEIN IGER ( 1 942) and i s  from 
the Acadian French community i n  New Brunswick . It suggests t hat 
susceptib i l ity to leprosy is controlled by a single irregularly dominant 
gene, that i s  a dominant gene t hat i s  not fu l ly penetrant as a hetero
zygote. The s ibship of 3 comprising I I I (t, 2, 3) has one parent with 
leprosy and one without ,  one of the sibs has leprosy. The sibship 
of 4 comprising I V  ( 1 1 , 1 2, 1 3) also has one parent with leprosy and 
one parent without and one sib with leprosy. These families suggest 
that there is  a single dominant gene control l ing  susceptibil ity to the 
d i sease . H owever ne i ther  I I I  10  nor  I I I  I I , both of whom have 
leprosy, have an affected parent and this suggests that the gene is 
recessive. The ent ire ped igree, therefore, suggests that the gene is 
i rregularly dominant  and this is  in  accord with the appearance of 
other publ ished ped igrees. 

0 Male • 
0 Female 0 
0 Sex not rn 

known 

Af fected 

Unaffected 

Condition not known 

Fig. 1. 

II 

ill 

13 IS.? 

A very large pedigree also taken from the Acadian French 
com m un ity in New Brunswick has been given by AYCOCK AND 
McKINLEY ( 1 938) .  It is probable that all the geneological informa
t ion that can be gained from th is  comm unity has been publ ished and 
t hat ascertain ment i s  complete within t hese limits. I t  is ,  therefore, 
possible to calculate a value for the penetrance of the gene in this  
population .  Since the frequency of leprosy and by implication the 
gene frequency, i s  h igh , and s ince the gene is  not fully penetrant the 
most satisfactory value is that to be obtained from a consideration 
of sibships none of the parents of which had leprosy. It is assumed 
that where leprosy occurs in  a sibship one of the parents must have 
carried the gene and that the mating is probably of the normal by 
heterozygote type. If matings of i ndividuals with leprosy by normal 
individuals were taken there is  a higher probability that the mating 
would be of the heterozygote by heterozygote type or of the homo-
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zygote by heterozygote or normal . Data concerning sibsh ips with one 
or more s ibs hav ing leprosy but with parents free from the d i sease 
have been abstracted from the ped igree and are given in Tabl e I I . 

TABLE 1 0  

The I ncidence of Leprosy i n  the Older and Younger Halves of 
Sibships* 

Age Affected Unaffected Total 

Older half 58 59 1 1 7 

Younger half 63 54 1 1 7 

Total 1 2 1  1 1 3 234 

• Where the size ofa sibship was an odd number the middle sib was recorded as a half in hoth 
the older and younRer groups. 

TABLE I I  

Analysis of Ped igree Data 

Size of No. of Total No. No. of affected 
sibships sibships of individuals individual 

s ns ts Ts 

1 1 4  1 4  1 4  
2 7 1 4  1 3  
3 2 6 5 
4 2 8 5 
5 0 0 0 
6 1 6 3 
7 1 7 2 
8 2 1 6  5 
9 1 9 6 

JO 0 0 0 
1 1  1 I I  3 

ns t. = T T. = R 

Since inclusion of a sibship in  the data depends u pon the  presence 
of an affected propositu s  within i t ,  the number of affected individual s 
within each sibsh ip  must  be reduced by one to give an unbiased 
proport ion of affected individuals .  
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The penetrance value can be calculated as fol lows: 

Let s size of sibship .  
number of s ibships of a particular size s .  
number of i ndividuals with leprosy within sibships of  
size s .  

T 
R 

Then: 

and 

total number of individuals .  
number of individuals with leprosy. 

T 

R 

The proportion, P, of individuals with leprosy is therefore: 

R 
P =

T 

Making a l lowance for the bias attributable to the propositi: 

R - ns 
p = 

T - ns 

I f  i t  is assumed that the matings are al l  heterozygote X n ormal 
then the expected proportion is  equal to t. 

Observed proport ion 
Penetrance = --------

Expected proportion 

Therefore: Penetrance for heterozygotes 

Substi tut ing in values from Table 1 1 . 

_ (56-3 1) 
Penetrance -2 --

9 1 -3 1 

= 83.333% 

p 
- . 1 00% 

t 

100% 

X 1 00 

The penetrance value  for heterozygotes where neither parent has 
leprosy is therefore 83.3 %. This is a maximum estimate since there is 
a possibility that some matings may not be of the heterozygote by 
normal type and the two parents may carry more than one suscepti
bi l i ty gene, in which event more affected progeny would be expected 
so that the calculated penetrance value would be too high . 

It must be emphasised that the penetrance value for homozygotes 
may be different and also that the value  might be higher where one 
or  both parents have the disease. Also i t  must be emphasised that the 
penetrance value may well vary in d ifferent populations. 
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Discussion 

The evidence strongly suggests that there is  a human genetic 
factor involved in  the epidemio logy of leprosy. This controls whether 
or not the baci l l i  can become establ ishe� in  the human body and 
would appear to involve a si ngle i rregu larly domi nant gene, wh ich 
may have a penet rance as h igh as 80 %.  There is evidence of a second 
gene complex that exerts an  influence upon the course of the d i sease, 
and th i s  will be d i scussed in  a future paper. 

It i s  probable that these genet ic systems vary between different 
populat ions both i n  the freq uency of the relevant genes and in  the 
extent of the ir  manifestat ions .  I t  is ,  therefore, necessary that data 
should be studied from a wide range of com m un it ies .  The im pl icat ion 
of these genetic systems on the epidem iology of leprosy may vary 
widely between d ifferent populat ions and attempts to extrapo late 
from the knowledge of one commun ity to another may be both 
mis lead ing  and dangerous .  

The probab i l i ty of genetic variat ion in  the infect ing o rganism 
must  also be considered, there i s  some s l ight evidence that th is  might  
be of importance and a priori i t  would be i mprobable that i t  is not .  
I t  i s  perhaps appropriate here to d raw attent ion to the  r i sk  t hat 
strains of baci ll i  resistant to modern d rugs are being selected by the 
widespread use of these drugs and there is indeed some evidence 
that th i s  is happening .  This possibi l ity m ight be thought to give an 
added u rgency to the study of genetic variation in  h uman popula
t ions with regard to leprosy. 

If the problems of genetics as they affect leprosy are to be studied 
they m ust, for the reasons  that have gone before, be studied on  a 
world-wide scale .  Obviously it i s  of some i mportance that the con
siderable effort that wil l  be necessary for such a survey should not be 
misdirected due to ignorance of the part icular requirements that must 
be ful filled i n  the col lect ion of data for purposes of genetical analysis .  
These problems wi l l  be d iscussed i n  a futu re paper. 

The main object of th i s  series of papers is to review the evidence 
that genetic mechanisms may be of importance i n  the epidemiology 
of leprosy, and so to sti m ulate workers in leprosy endemic areas to 
collaborate in a large scale survey. It is appreciated that many leprosy 
workers are extremely hard pressed for time and assistance, and it i s ,  
therefore, with some hesitation that th is  appeal i s  made. Any collabo
ration will be most welcome and every effort will be made to l i ghten 
the task of workers i n  the field .  
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Summary 

I .  A review has been made of variation in the i ncidence of leprosy 
in  d ifferent populations.  

2 .  The evidence suggests that populations vary in their suscepti
bi l i ty to the d isease and that th i s  variat ion i s  in  part due to genetic 
d ifferences, expressed as d ifferences in gene frequency and manifes
tation .  

3 .  The  evidence concerning fami l ial leprosy has  been analysed 
and a large ped igree has been examined. 

4. The evidence suggests t hat suscept ibi l i ty of the body to inva
sion by M. leprae is control led by a s ingle i rregular ly dominant gene, 
and in one popu lat ion th i s  gene has a penet rance of 83 . 3  %. 

5 .  An appeal is  made for col laborat ion in the furtherance of 
stud ies on the infl uence of genetic systems on the epidemiology of 
leprosy. 
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Papers by PRICE in  1 960, ANDERSON 1 96 1 ,  Ross 1 96 1 ,  out l ined 
t he pathogenesis, natural · h i story and t reatment of plantar u lcers . 
The importance of mechanical factors in provoking plantar ulcers is  
stressed and PRICE describes a shoe to overcome certain of them. 
This paper offers an out l ine of the mechan ical forces thought to be 
involved , a review of certain efforts to forestal l  them ; a description 
of footwear now prescribed at the Sch ieffe l in  Leprosy Research 
Sanatori um,  and Christian M edical Col lege H ospita l ,  Yel lore, with 
some cautions to be observed and some suggestions for further 
deve1opemnts .  

Mechanical Factors in Plantar Ulceration 

Plantar u lcerat ion occurs on wal k ing anaesthetic feet. Enforced 
rest, e ither in bed or a plaster cast produces heal ing in the very 
great majority of cases. Since the anaesthesia is permanent certain 
factors involved in  the walking process would appear to be the pro
voking cause, because their removal or d iminution permits healing. 
KELLY i n  1 958,  when d iscussing the neurotrophic u lcers of diabetes 
mellitus states, "The distr ibution of u lcers indicates a mechanical 
factor". The work of PRICE in  N igeria supports this .  It is d ifficult 
to d ifferentiate between these factors at the various stages of the 
walking cycle, but provided it i s  borne i n  mind that they i nterplay 
with each other, t he fol lowing stresses can be ,di scerned . 

Weight 

The area of plantar sk in  in contact with the ground d u ring wal k
ing is shown by a wet footprint .  NAPIER  ( 1 957) points out that prints 
differ between walking and standing.  We are concerned with the 
walking print, where the area beneath the metatarso-phalangeal joint 
of the big toe comes i n  contact with the ground ( Diag. 1 ) . It is seen 
that the i nner longitudinal arch bears no weight, the heel , outer 
border, metatarsal heads and toe pulps successively transmitting the 
strain .  Examination  of the weight bearing foot through a sheet of 
plate glass reveals that the area of the foot transmitting weight is 
flattened and blanched . For the moment, the skin is i schaemic. This 
might be of sign ificance if the foot was static for a long period but 
this i s  very seldom the case . 

In the walking foot, momentary ischaemia of the plantar skin 
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al ternates with blood flow. For th i s  reason necrosis of the sk in  is  
probably of l ittle sign ificance as a cause of ulceration .  As scar t i ssue 
i s  formed in  the plantar tissues however, as a result of u lcerat ion, the 
viability of the remaining healthy t issues is  endangered . Not  only has 
the amount of the blood in  the tissues been red uced but  hard scar 
tissue concentrates pressure on adjacen t  structures.  A result  of th i s  
i s  that  even the normal amount of weight applied to the foot d uring 
walking or standing, now becomes a dangerous factor in  caus ing 
re-u lceration .  

To meet th is  contingency i t  has  seemed logical to ut i l ise the sk in  
of the i nner arcb as a weight bearing surface and so to red uce the 
proportion born elsewhere. 

Impact 

In the normal foot, during walking, the  heel h i ts the ground first .  
This i s  sometimes referred to as " H eeJ strike" . In the u ndamaged 
foot a soft resi l ient fibro-fatty pad is interposed between the calca
neum and the skin .  The shock of heel strike i s  absorbed by compres
sion and spreading of the pad . This  is also easi ly seen by observat ion 
through plate glass. The metatarsal heads and the skin beneath them 
are protected from each other in  a s imi lar way . I mpact stress in  the 
forefoot occurs mainly d uring runn ing and j um ping, dancing,  and in  
ascending and descending steps and slopes. I n  instances of m uscle 
i m balance th i s  pattern of impact being appl ied primari ly to areas 
designed to meet it is d isarranged . When the peroneal m uscles are 
paralysed the unopposed pul l  of any remaining invertors causes the 
l ateral border of the foot to strike the ground .  The u lcer that develops 
beneath the base of the fifth metatarsal i s  the resul t ,  s i nce t here i s  no 
provision for absorbing i mpact in that area. 

U 1ceration of the plantar t issues, whether deep and unseen or 
more superficial and perceptible, results · i n  the formation of scar 
tissue. Each such i nj u ry leaves less resi l ient t issue to counter even 
normal  impact stresses. T�erefore, in  shoes designed to prevent  
re-ulceration a substitu te pad must be  provided to compensate for the  
l oss of normal tissue. Prel iminary experimental evidence indicates 
t hat peak walking pressures can be very markedly reduced by a soft 
insole i n  a leather shoe. 

Shear and Thrust 

When weight is t ransmitted through the metatarsal heads during 
the "take off" phase of walk ing, the tissues beneath are subjected to 
complex forces .  As the beel r ises ,  the metatarso-phalangeal joints  are 
extended exposing the metatarsal heads which roll upon the tissues 
beneath .  Apart from pressure there wil l  be shear st resses as body 
weight and muscu lar effort force the metatarsal bones backwards 
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on the plantar t issue wh ich are held in firm contact with the  ground .  
The range of movement of the metatarsal heads in re lation to the  
ground is often 40 degrees, wh i l e  the plantar tissues permit i-i C ol .  

to and from movement of the  foot s keleton w! thout s l ipping. M any 
feet also exhibit a medial shift of the heel as i t  rises. This causes a 
twist between tissues and skeleton at the forefoot .  These are normal 
phenomena. 

The development of scar tissue within the t in .  th ickness of the 
fibro-fatty pad is calamitous since i t  m ust materia l ly reduce the gliding 
properties of the t issue.  The metatarsal heads now roll over the 
t issue which has lost i ts resistance to shear strains and wh ich is 
therefore stretched and irritated at every step. 

Pressure and shear strains in the im mediate region of the meta
tarsal heads increase in severi ty as the metatarso-phalangeal joints 
extend . By keeping these joints in a neutral position at al l  stages of 
walking the stresses can be markedly reduced . 

Trauma 

A variety of forces are grouped under this heading.  The work of 
PRICE in  Nigeria demonstrated that the great majority of ulcers start 
from within the foot. Those caused by d irect damage to the skin form 
only a small minority. Certain causes wil l be famil iar to al l  who 
examine large numbers of anaesthetic feet .  Thorns or nails may pierce 
the sk in .  B urns may resul t  from touching hot  coals or walking long 
distances on scorching tarmac or  concrete roads, while poorly fitt ing 
and badly designed shoes may cause shoe bites and abrasions .  Pain is 
the greatest boon i n  preventing damage and its loss can only be 
overcome by constant and carefu l  watchfu lness. 

The significance of each of t hese factors has been demonstrated 
by often removing only th ree and seeing the fou rth cause re-u lcera
tion . There is a further factor that is only imperfectly understood . 
What is the initial cause of the fi rst ulcer ? G ranting the anaesthesia, 
i t  has yet to be demonstrated what initiates t he development of the 
first scar tissue. It may be a sudden overstrain-an accenuation of one 
of the forces mentioned. I t  may be that there is faulty innervation of 
the plantar blood vessels which renders the foot susceptible to very 
minor stresses . Possibly the anaesthetic foot strikes the ground  with 
greater than average force to compensate for a loss of proprioceptive 
reflexes, but this has yet to be convincingly demonst rated . Be that as 
it may, e l imination or diminution of the mechanical factors o utlined 
has been of great value in  preventing re-u lceration in a large n u mber 
of cases.  In this connection it is exceedingly difficul t  to bring forward 
figures to prove the effectiveness of this or that kind of shoe in this 
country. For i t  is not  customary to wear shoes within the house and 
it has been clearly shown to members of these u nits that even ten 
minutes' walking without protecti ve footwear is sufficient to cause 



97 LEPROSY R EV IEW 

re-ulceration. in. a healed but  severely damaged foot.  Experiments are 
now in progress however, wh ich wil l show the com parati ve effecti ve
ness of one kind of shoe versus another in red ucing peak wal k ing 
pressu res on plantar t issues. This is being done wi th  the  he lp of  
pressure-sensitive discs. It is  qu i te another th ing  however to ensure 
that the most effective shoes are worn constant ly by those who need 
them .  This wil l  on ly be ach ieved as propaganda, education and 
practical proof combine their forces. 

It is  now postu lated that the fol lowing points m ust be borne in 
mind when design ing the ideal shoe for anaesthetic feet .  

I .  The fu l lest possible distribut ion of weight over the plantar 
surface of the foot.  

2. The provision of a soft resi l ient insole or walk ing surface . 

3. A rigid sole and rocker mechanism which renders movement 
at the metatarso-phalangeal joints unnecessary. 

4 .  A soft, wel l -fitted upper. 

Review of recent experimental shoe designs 

J n 1 956 ROBERTSON described a method of mou ld ing leather to 
tbe soles of individual  feet in an attempt to distr ibute weight widely. 
The val ue of this when very carefu l l y  done was soon establ ished . I t  
was s low and t ime-consuming however and a very s l ight  over
accentuation of the inner arch cou ld resu l t  in a new pressure u lcer. 
Between 1 958 and 1 960 some 1 50 pairs of shoes were made at 
Schieffe l in  Leprosy Research Sanatori um using a modification of 
the technique of ROBERTSON. 

Paralle l  with this work similar shoes with the addition of sponge 
rubber insoles or inserts were made. The concept of compensating 
for lost soft tissues was obvious  to us but the results were not always 
very sati sfactory. It became clear that th i s  was in part due to the 
sponge rubber that we were us ing which was never designed for the 
heavy pressure and abrasive wear that was p laced upon i t .  Even the 
firmest grade was easi ly compressed ful ly by the weight of the average 
man.  A ful l  insole lasted for only about  three months and the cost of 
the rubber and the leather covering to protect i t  was a major item in 
tbe total cost of the shoe. With the i ntroduction of m icroce l lular 
rubber the situation changed remarkably .  The Bata Shoe Co. made 
several grades of this rubber for our experiments and working down 
through higher numbers and harder grades of rubbers we decided 
that the resil ience offered by the grade of " 1 5  degrees Shore" best 
met out needs .  The anti-abrasive qual ities of this rubber when well 
made a re excellen t .  It i s  easy to cut and work, can be sewn and 
stuck, buffed on a machine and very few insoles bave had to be 
renewed in the past 1 8  months .  With the help of tbe Madnas Rubber 
Factory a small unit  to man ufacture this special grade has been set up 
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in  the Schieffel in  Leprosy Research Sanator ium.  Before microcel lu lar 
rubber became avai lable experiments were also conducted using 
rubber latex. BRAND had employed this as an outer covering incor
porat ing a plastic insole on a visit to Kano, Nigeria in 1 956, and in 
Veil ore had al so made moulded i nsoles with latex and cork dust. 

In 1 959 he  described a boot made with latex and rubber dust .  This 
gave a very soft walking surface but experiments were stopped 
because of the technical difficulty of retaining the rigid member 
with in  the latex covering. Our interest i n  latex has been renewed 
recently as a means of making water-proof walking casts .  

Earl ier attempts at obtain ing rigidity employed a wooden sole 
similar to the Chinese clog and considerable work was done with 
Alkathene, an I C I  thermoplastic, a polyethylene derivative. This 
necessitated the making of a plaster cast and a solid plaster or  cement 
positive on wh ich the hot alkathene sheet was moulded . A steel strip 

was riveted beneath to give added rigid ity and a rocker added to 

faci l i tate walk ing. This shoe met the requirements of rigidity and a 

moulded weight bearing surface . I t  also had the advantage of pro
vid ing lateral stabi l ity and support to the heel. But it  was clumsy in 
appearance, heavy, and if  the plastic came in contact with the skin 
abrasive sores were very l ike ly to develop. Attempts were then made 
to render the ROBERTSON type shoe rigid . Some 60 pairs were made 
with a horse-shoe shaped piece of 8 SWG spring steel wire incorpor
ated beneath the leather mould.  The wire fitted into a second piece of 

soling leather so that i t  did not form a ridge i n  the mould . A car tyre 
u ndersole and a rubber or leather rocker was added. This proved 
fai rly satisfactory for the first six months of wear but the steel 
gradual l y  began to work loose within the sole with a resulting loss of 
rigid ity. Very occasionally the steel snapped when used i n  an 
exceptional ly  long shoe. A wooden u ndersole was used thereafter 
and th is  proved more satisfactory and is the method stil l used . 

Some shoes have been made us ing metatarsal bars. When these 

are properly appl ied they t ranspose the weight from the metatarsal 
heads to the region j ust  behind.  They do not prevent shear.  Large 
numbers have been used at the Christian Medical College and the 
National Research I nstitute, Chingleput. CURRIER ( 1 959) reports 

their  use at Carville. That they have a value is not doubted but  
rigidity i s  much to be preferred from a medical standpoint . 

Footwear now in use 

Two main patterns of footwear are now used extensively among 
the out-patients of the Schieffelin Sanatorium.  They are the micro
cell ular chappal with car tyre under sole and rigid soled shoes . 
The rubber chappal, or sandal (Diag. 2), is prescribed for all patients 
who exhibit anaesthesia of the foot, who show superficial cracks at 
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the sides of the heels and for. feet wh ich have one very smal l mobile 
u lcer scar with no pain .  

I deal ly i n  t he  latter instance rigid soled shoes should be worn,  but 
general ly it seems wiser to provide a sandal that i s  socia l ly  more 
acceptable and is l i kely to be worn constan t ly rat her than a rigid 
shoe which may, to  the patient, appear unnecessar i ly cumbersome. 
The chappal consists of a t in .  ( 1 .27 cm.) layer of 1 5-20 degree 
m icroce l lu lar rubber st i tched to a car tyre undersole .  One leather 
strap passes across the forefoot from first to fifth  metatarsal head . 
A second l ies j ust anterior to the ank le  and a th i rd,  with a buckle 
on the lateral s ide passes around the back of the heel . The straps 
are inserted between the two soles and st itched . A stock of these 
sandals is kept and firt ing and adj ustments take on ly a few min utes. 
At present the cost of such a pair is  about Rs. 5 .00 (seven sh i l l i ngs 
and sixpence sterl ing, or rather more than I dol lar, U .S . ) .  The car 
tyre undersole is  an essential part of the chappal which i s  not found 
on the com mercial variety. I t  serves th ree funct ions .  ] t  st iffens the  
sole and  to some sma l l  extent h inders metatarsophalangeal extension .  
I t  saves the  m icrocell u lar so le  from excessive wear from cut s  and 
s lashes on  its underside. But  most important i t  prevents thorns from 
piercing the soft rubber and entering  the foot. This last i s  a very real 
danger under the condit ions most of these sandals are worn . 

The rigid soled shoe is recommended for a l l  cases of healed plantar 
ulcerat ion other t han those suitable for a rubber cbappa l .  These 
shoes should never be used as a means of achieving healing of ulcera
t ion for which the p laster cast is both designed and effective. Their 
purpose is to prevent recurrence. They are prepared whi le the plaster 
cast is being worn and are fit ted as soon as tbe cast is removed before 
any wal k ing i s  permitted after removal of the cast .  

The shoes are made on  wooden lasts .  This is necessary in order to 
provide a covered hee l ,  without which the effect of the rigid sole i s  
largely  lost ,  and which also prevents m uch lateral movement with a 
consequent i ncrease in  stabil i ty .  We have used the ordinary com
mercial shoe lasts with certain adaptations rather than have special 
lasts made which discourage other institutions from tak ing up the 
work . The fi rst adaptation is to cover the s ides and top of the last 
with soling leather about 1 in. (0.32 cm.) thick . Thus the width of the 
last is increased in  relation to i ts  length (Diag. 3) .  This has been found 
necessary s ince most  of the feet we cater for have been free of shoes 
during formative years and are therefore broader than the foot 
accustomed to shoes from an ear ly age. The second alteration is to 
increase the depth of the last by t in .  ( 1 .27 cm.) by adding layers of 
leather to the u ndersurface on the hee l ,  outer border and forefoot 
only. This is to allow the t i n .  ( 1 .27 cm.) microce l 1u lar rubber insole 
to be inserted after removal of the last. Because the area of the inner 
longi tudinal  arch is packed to a lesser extent  the inner arch of the 
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Diagram 1 .  The difference between a standing 
print Ca) and a wal k i n g  pri n t  ( b) .  The dotted l ine 
ihows the weight passing from heel to  great t oe.  

1 00 

D iagram 2. The rubber sanda l .  A sole of car tyre is st itched to a t inch layer of 
1 5-20 degree shore microce l lu lar rubber. - - - -

.. _ - - - - -

c -) 
- - - - - - - -

t..  
Diagram 3 .  To al low for a n  increase in  width and depth o f  tbe fiOlshed shoe, the 
wooden lasts are packed with leather or cardboard. The in�tep i s  packed less 
than the heel and forefoot .  
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fi nished shoe is raised in  relation to the rest of the so le  ( Diag. 4) .  
This  makes the longitudinal arch of the foot bear a proport ion of the 
body weight .  A complete set  of lasts i s  t reated in  th is  way and thence
forth needs only sma))  adj ustments to compensate for such minor 
deformities as are met with , such as claw toes and enlarged joints .  
G ross deformities at once fal l  into a group needing the attention of a 
ski l led surgical shoe maker. 

The upper of the shoe i s  cut,  l ined and sewn to the welt of the last 
in the usual way. If this phrase is remin iscent of the d i rect ions in a 
cookery book it is because, as with cook ing, this  work is best done 
by someone with basic "know-how".  A detailed di ssertation on the 
elements of shoe making i s  not in tended . The d iagram i l lustrates the 
type of upper we employ. The reason for interwoven straps is that 
they permit  the fi t  of the shoe to be easi ly checked and adjustments 
made on the spot . With the enclosed shoe the cobbler has to depend 
on t he report of the wearer and when sensat ion is lost and shoes are 
in any case an unfami l iar item of attire such dependence is most 

Diagram 4a. Shoe is on the last  and t he strip of 
leather has been stuck to t he welt making a bed 
for 4b the 5-plywood insert marked with dri l l  holes.  

4c. The wooden rocker and heel 1t ins . high .  

i.  
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unwise. I t  does have the d isadvantage that toes sometimes catch 
between the straps when putt ing the shoes o n  but th is  momentary 
annoyance is outweighed by the advantage of always being able to 
make a rapid check of correct fit. The straps a,.re quite acceptable  i n  
this area of  I ndia.  

When the upper has been sewn to the welt the accentuated arch  of 
the insole i s  supported by several layers of leather stuck together. A 
second welt is then stuck to the first with paste or rubber so lut ion .  A 
strip of good sol ing leather ! i n .  ( 1 .27 cm. )  wide and long enough 
to reach around the whole shoe is  used ( Diag. 4a). This  extra str ip 
m ust be the same th ickness as the wooden stiffener for wh ich we use 
5-ply wood. I n  th is  way a bed is formed . The last is  now removed 
from the shoe, and the st iffener p laced in posit ion .  Screw holes are 
dril led from the inside of the shoe through the heel seat, the st iffener 
and into the wooden heel . A l so through the area behind the metatar
sal heads, the st iffener and into the rocker. The ends of the holes 
within the shoe are countersunk  so that the heads of the screw l ie 
flush  with the leather insole .  Three screws each for the heel and 
rocker usual ly suffice. The heel and rocker are now screwed in place. 
The forepart of the stiffener is then covered by sewing car tyre to the 
welt. The rocker  and heel have car tyre tacked to them with ! in.  
( l .27 cm.) nai ls .  When the microce l l u lar insole is s lipped in to the 
shoe i t  is ready to be fitted (Diag. 5 ) .  

D iagram 5 a .  The rigid soled shoe complete with 
ru b ber insole and raised medial  arch.  

5b .  Showing the i n terwoven straps of upper. 

t .  
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The best posi t ion for the rocker has not yet  been proven . We 
have tended to keep i t  as far back as poss ib le wi thout  the  empty shoe 
t i l t ing forward . This i s  i n  order that the metatarsal heads should 
not be directly over the rock ing l i ne .  Bu t  the further back the rocker 
is placed,  the h igher i t  m ust be to maintain the normal wal k ing angle 
of 30-40 degrees (Diag. 6) .  If th i s  i s  not maintained, the fron t  of the  
shoe wi l l  tap the ground at  each s tep .  Another  factor contro l l ing  the 
height of the  rocker is the length of str ide .  A person who walks  with 
a small s tep can manage wi th  a m uch lower rocker than a person with 
a long stride. I t  m ust  be remem bered , too, that the  metatarsal jo ints  
are the normal l ine at which to bend and the nearer the centre of the  
rocker is to these jo in ts  the more natural the gai t  and the less  the 
stra in placed on the hee l  buckle strap. The shape and dimens ions of 
the rockers and heels  that we use are shown in  Diagram 4. These, w i th  
the  stiffeners may be made i n  quant ity .  

t .  
Diagram 6.  The wal k ing  angle depends on the length of stride. Mai ntenance of 
the angle in a rigid sole shoe depends on the height and posi t ion of the rocker. 

The finished shoe i s  shown in Diagram 5.  If wedges are required 
fpr mi ld and m obile foot imbalance t hey may be added without 
difficulty. The shoes are effective i n  preventing re-ulceration when 
properly made and used, are durable, but not, i t  m ust be admitted , 
very elegant .  This was a drawback at fi rst, but  when their value had 
been demonstrated by a few patients the demand rose and has 
remained . Recently, however, PRICE and RIORDAN have demon
strated at the Schieffe1in Leprosy Research Sanatori um shoes similar 
to  a pattern worn by foundry workers in  England . Trials with this 
type are now in progress. 

A small number of sandals with rigid soles have been made . The 
rnicrocellular sole is raised on t he inside to support the longitudina l  
arch and is sewn to a leather sole, beneath which i s  fixed a stiffener 
of either steel or wood . Because these are not made on a last and 
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therefore have not a covered heel ,  the play permitted by the s ingle 
heel  strap a l lows some movement at t he metatarsa l -phalangeal jo ints .  
Only a low rocker i s  therefore req uired . Wh i le we have been 
examin ing the whole principle of rigid ity we have wished to avoid 
such a hybrid as th i s  on any large scale,  but a number of patients 
have done wel l  with them and prefer them to the fu l l  rigid soled shoe 
and it may be that th i s  type w i l l  be developed when current experi
ments have shown the degree of rigid ity necessary to  achieve a 
marked red uct ion in shear and t h rus t .  K ELLY, in 1 958 states that  the  
majority of the cases in h i s  s tudy  on neurotrophic u lcers in  d iabetes 
mel l i tus  probably owed their  origin to  poorly fit t ing shoes in  con
junction wi th  anaesthesia. Qu ite certain ly ,  anaesthetic feet requ i re 
greater care in fit t ing than those of the person with sk in  sensat ion .  
I t  i s  re levant here therefore to ment ion some of the hazards associated 
with shoes and sandal s .  Frict ion sores are h igh on the l ist of dangers 
and whi le  i t  may appear t hat most pat ients cannot fi nancial ly  afford 
socks it may be that medical ly they cannot afford to be without 
them. Common sense ind icates t hat shoes should be "worn in" 
d u ring the first week of wear. There is a practical d ifficul ty  however, 
s i nce few pat ients wi l l  face the need to purchase new shoes before the 
first pair  has completely worn out .  Again,  the straps on a new shoe 
are l i ke ly to fit  very fi rmly to al low for the  inevitable stretching of the 
leat her within t he fi rst few days of wear and firmness m ust not be 
confused with over-t ightness. Occasional ly  i f  the sides of the heel 
covering are made too high,  the skin beneath the mal leol i  wil l  be 
rubbed . This  i s  easil y  altered . Claw toes and en larged joints must be 
given sufficient room .  The mud pyramid sometimes makes i t s  
appearances on wel l  u sed shoes. This  term is used to describe the 
ridge or cone of caked d irt wh ich is l iable to form beneath an u lcer 
which reopens and exudes pus or serum .  The d irt ,  caked hard with 
th i s  excel lent  dried gum fits into the u lcer and concentrates pressu re 
in the exact place t hat it w i l l  do m ost damage. Cleaning the shoes 
i s  the clear remedy. Careless and s l ipshod repairs are major hazards. 
The t honging somet i mes used to bind soles together in country 
sandals can form pressu re points .  

Bu t  perhaps pr ide of place should be given to that cobblers' 
t ime saver-the nail . The Indian vi l l age chappal is a remarkable 
example and i s  often a veritable storehouse of iron held together with 
l eather. 

Shoes are only second in  importance to finding the initial cause 
of plantar u lcerat ion,  and overcoming it. Unt i l  such time as that can 
be done they m ust take a very important place . There is  a great room 
for improvement in style and l ightness over those described . A means 
of making waterproof shoes for u se in field work m ust be developed, 
and an adhesive to  obviate m uch of the st i tching shou ld  not be too 
difficu l t  to discover. The great n umber of people in  need of footwear, 
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and the ir  economic s i tuat ion Jlave to be borne in m ind and cost and 
ease of manufact ure have to be taken into considerat ion .  

Summary 

The i mportance of prevent ing recurrence of u lcerat ion is stated . 
The mechan ical factors of weight, i mpact , th rust and

· 
shear are 

out l ined i n  relation  to u lceration  and means suggested of over
coming them.  Certain traumatic causes of u lceration  are given .  Two 
types of shoe are described , the sandal to prevent  i n i t ia l  u lceration 
and a rigid soled shoe to prevent  recurrence . Hazards of shoe 
wearing are given and s uggest ions for future advances made. 
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Flat, hypopigmented; anaesthetic or hypo-aesthetic lesions of 
leprosy form a d ist i nct cl in ical entity. They stand apart from the 
flat les ions of the lepromatous type, and from the residual flat 
lesions resu lt ing from the subsidence of the thick lesions of the 
various  types of leprosy. Their existence as a d istinct form of the 
d isease has long been recognised although d ifferent names have been 
given to them from t ime to t ime.  

Because of the relative frequency of such lesions i n  I ndia, they 
have been studied to a considerable extent and have been recognised 
as one of the important types of the disease in this country, under the 
designat ion "maculo-anaesthetic" . In us ing the label "Maculo
anaesthetic" for such cases, the term "macule" has been used in its 
true dermatological sense indicating the presence of.a circumscribed 
area of sk in  showing pigmentary changes but no e levat ion  above the 
su rface of sk in .  * *  

A study of the fla t  hypopigmented patches i n  leprosy was reported 
by DHARMENDRA et al. ( 1 953), and the features of the maculo
anaesthetic patches were described by DHARMENDRA and CHATIERJEE 
( 1 953) .  H owever, in view of the apparant lack of understanding o n  
such les ions,  t h e  matter i s  again considered here i n  detail .  I t  is  pro
posed first to describe the features of these macu lo-a.naesthetic 
lesions, to consider the points of d ifferentiation from other macular 
lesions of leprosy, and then to discuss their  nomenclatu re and place 
i n  a system of classificat ion of leprosy. 

Features of the Maculo-Anaesthetic Lesions 

( 1 )  Morphological characteristics of the skin lesions. The skin 
lesions consist  of flat, hypopigmented, anaesthetic or hypo-aesthetic 
areas of skin ,  varying in size, number and location .  Their morpho
logical characters may be described as under : 

Size : There is great variation in  the size of the patches. 

N umber : In number of the patches also there i s  great variation . 
There may be a single patch, or there may be several . They 

• •  I n leprosy for a long t i me the term "macule" has been used in a loose manner to indicate 
all k i nds of skin pat ches including the tbick raised patches. The present authors believe that this 
pract ice o f  using the term "macule" i n  a loose sense is t o  be discouraged, and that it should be 
used i n  a strict dermatological sense. 
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are, however, not  very numerous, not  of  w ide  d i str ibut ion,  
and not sym metrica l .  

Locat ion : The patches may be  found anywhere, but  more com
monly on face, lateral or dorsal aspects of extremi t ies, 
buttocks and scapu lar region .  

Elevat ion fro m  the surface : The patches are flush with the surface 
of the sk in ,  without any elevat ion in any of the lesions or in  
any part (centra l ,  peripheral , or  margi nal ) of an ind iv idual 
lesion . 

Colour :  The patches are hypopigmented and l ighter i n  colour  
than the surround ing sk in .  The loss  of pigmentat ion i s  on ly  
part ia l ,  and i s  not so marked as  in the case of leucoderma ; the  
patches are therefore pale as com pared to the surround ing 
sk in ,  and not absol utely white .  I n  some cases hypopigmenta
t ion may be masked by erythema or  hyperpigmentat ion and 
scars caused by appl icat ion of caustic preparat ions as local 
t reatment .  

M argin : The patches have a wel l -defined out l ine ; but in  the 
subs id ing and subsided patches the  margin may someti mes 
be i l l-defined . 

Su rface : The surface is un iform without  any i rregu larity or  
pebbl ing. I t  i s  dry d ue to i m pai rment of sweat and sebacious  
secretions .  U sual ly t here i s  loss  of hair, and those present are 
stunted and friable. 

(2) Sensory changes. Loss or d iminut ion in  cutaneous  sens ib i l i ty 
is  a prominent featu re in  this type of les ion except in  les ions on the 
face. Loss or impairment of sensat ion i s  most marked i n  patches on 
extrem it ies, less  marked i n  patches on t he 

.
t runk ,  and least marked in 

patches on the face. Sensat ions of l ight touch, pain ,  and temperature 
are affected , the latter two being affected earUer than that of l ight 
touch . The resu l t ing anaesthesia and analgesia i s  more marked at 
the centre of a patch than at the periphery. 

(3) Thickening of nerves. Cutaneous nerves supplying the area in 
which the p<J tches are sit uated may be th ickened, but this i s  seen less 
frequently than in case of the tuberculoid patches.  Peripheral nerve 
trunks  are sometimes i nvolved, giving rise to polyneuritic changes 
result ing in  the usual sensory, motor, and trophic changes in the 
peripheral d istr ibution of the affected nerves. Occasional ly  there may 
be found  a cold abscess in  the course oCthe th ickened nerve. 

(4) Results of bacteriological examination. Results  of bacterio
logical examination by the routine "slit and scrape" method of the 
patch '  are usual ly negative for leprosy baci l l i .  Tn cases with act ive 
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disease, a smal l number of baci l l i  may someti mes be found special ly 
by the concentrat ion method of exam inat ion .  

(5 )  Histological characteristics. The h istological characters in 
th i s  type of les ion present the picture of a banal  or  non-specific infi l 
trat ion most ly  with smal l  round cel l s  which is found around the 
b lood vessels ,  nerves, hair fol l icles and sweat and sebaceous glands. 
In this h istological picture there is nothing characteristic of leprosy, 
except some occasional endoneural infi l trat ion .  

The infi l trat ing granu loma consists of a col lect ion of the smal l  
ro und cel l s, arranged most ly in perivascular and perineural foci ,  as  
also aro und other sk in  appendages. A smal l number of epithel io id 
cel l s  may also be present,  but usual ly there is no local isation to form 
a fo l l icle, and no giant cel l s  of Langhan's type. Occasional ly  nerves 
may show s l ight  endoneural infi l trat ion and a few leprosy baci l l i  
may be  found inside the nerves specia l ly on exam in ing serial sect ions .  
A few leprosy bac i l l i  may also be found in  other parts of the sect ion ,  
outside the nerves. 

(6) Lepromin reaction. The lepromin  react ion is usual ly positive 
though only moderatel y so in  most cases . 

( 7 )  Evolution . This form of the d isease is essential ly  ben ign, 
s lowly progressive and t he lesions are relatively stable. I n a vast 
majority of cases, t he patches undergo subsidence after remain ing 
stat ionary for varying periods, or after increase in  size and/or 
number without becoming th ick ; after subsidence they lfSually 
leave beh i nd some resid ua l  loss of sensation and/or sl ight pigmentary 
change. In a smal l  n umber of cases, prior to subsidence there may be 
increase in  act iv i ty wi th th ickening to varying degrees, whereby the 
patches take on the characters of the t u  bercu lo id type. J n a few cases 
the d isease progresses i n to the more serio us lepromatous type with 
erythematous, i l l -defined, sh iny,  baci l lated les ions .  

Differentiation from other Macular Lesions of  Leprosy 

Above have been described t he dist inctive characters of the 
lesions designated as maculo-anaesthetic. The lesion i s  essential ly  a 
macule ( in the true dermatological sense) consisting of a wel l 
defined hypo pigmented area showing no elevat ion .  Flat les ions are 
seen in other forms of leprosy also, and they have to be differentiated 
from the maculo-anaesthetic lesions described above. These other 
flat lesions of leprosy are : ( i )  M acular lesions of the lepromatous 
type, ( i i )  M acular lesions of the " I ndeterminate Group",  and 
( i i i )  Resid ual les ions resu l t ing from the subsidence of t h ick  patches of 
the tuberculoid ,  lepromatous, and borderl ine  types . The dist inguish
ing features of the various types of the flat les ions seen in  leprosy 
are given in the accompanying table .  Some clarificat ion appears 
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necessary regard ing the macular lesions of the " I  ndeterm inate" 
group si nce th is term appears to have been used with d i fferent 
meanings. * Here we have used this term in the d istinctive sense as 
appl ied by Wade and ourselves to denote macules wh ich differ from 
the maculo-anaesthetic lesions in  several important respects as  
shown i n  the accompanying table. Compared to the maculo-anaes
thetic lesions, the macules in the I ndeterminate group are usual ly 
(a)  more n umerous and of wider d istribut ion,  ( b) smal ler in  size, 
and (c) i l l -defined with hazy out l ine. Sensory changes may be s l ight 
or absent ; not infrequently, of the several patches, only a few may 
show loss of sensat ion .  Thicken ing of cutaneo us nerves i s  not 
common,  and involvement of nerve trunks with conseq uent poly
neuri t ic changes are not seen .  On bacteriological exam ination the 
routine "sl i t  and scrape" smears from some of the patches, usual ly 
show a smal l  to moderate number of leprosy baci l l i ,  may be in  some 
of the patches only,  but  sometimes al l  the smears may be negat ive. 
With more elaborate methods of examination, baci l l i  will be found 
even i n  the cases with negative smears, special ly some baci l l i  inside 
the nerves, as also in other places i n  the skin sections .  Finally, from 
the point of view of evolut ion of the disease, t hese lesions are very 
unstable, and a large proportion of them may pass on to the lepro
matous type. 

Classification of the Maculo-Anaesthetic Lesions 

The existence of the form of leprosy described in this paper as 
maculo-anaesthetic is recognised on al l  hands, though there may be 
regional d ifferences in the frequency and therefore in the relative 
importance of this type of lesion . There are however some differences 
regarding the nomenclature applied to this  form, and its exact place 
in a system of classification of leprosy. I t  is proposed to d i scuss the 
matter here. 

The existing differences. The d ifferences in this respect are 
exemplified by the differences regarding this form in the classification 
adopted at the Madrid Congress ( 1 953), and the Indian Classifica
tion. According to the Madrid Classification these lesions are 
included in the Tubercul oid polar type, and are designated as 
macular tuberculoid . On the other hand the Indian Classification,  
because of their distinctive clinical entity, places them i n  a separate 

• I t  was fint used at the Havana Congress to replace the term " Uncharacteristic" which had 
been used i n  the South A merican Classification. The " U ncharacteristic" lesions of the South 
American Classification were defined as macules which may be erythematous or hypochromic or 
combine these appearances and someti mes they may present distinct elevation o f  skin. At tbe 
Havana Congress these " Uncharacteristic" patches were called " I ndeterminate" and defined as 
"flat macules. either hypochromic. erythema to-hypoch romic. or erythematous" . A t  the subsequent 
Congresses (Madrid and Tokyo) the same definitions were retai ned . The " U ncharacteristic" or 
" I ndeterminate" lesions were supposed to i nclude the " M aculo·anaestheticU lesions described in 
t he present paper, and the fact was definitely stated in the first W . H . O .  Expert Committee on 
Leprosy ( 1 952). Wade ( 1 953) and Dharmendra and Chatterjee (/oc. cit . )  brought out the d i fferen t ia
tion in t he maculo�anaesthet ic and the other flat lesions i ncl uded in  t he " r ndetermin ate" group, 
and suggested two different groups-M aculo-anaesthetic and I ndeterminate. 
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category, and designates them �y the term " M aculo-anaesthetic" . 
This  question was inconcl usively considered by the Classification 
Committee of the In ternational Congress, Tokyo ( 1 958), and the 
Committee decided to leave a decision with reference to this matter 
to ind ivid ual leprologists . *  

Before di scussing th i s  matter any  further, we  would l i ke to stress 
that this d ifference in  the nomenclatu re of the lesions concerned i s  a 
m inor  one, and that the d ifference should not be magnified as i s  
often done.  

I n  order to make i t  abso l utely clear what the I nd ian Leprologists 
refer to when they speak about the maculo-anaesthetic lesions, the 
various  features of these patches have been described in detail in the 
present article .  From the descri ption given i t  wil l be clear that 
though sometimes this form of the d isease has been considered as 
conforming to the "uncharacteristic" or " indeterm inate" form of the 
South A merican and Havana-M adrid classificat ions respectively, 
it really conforms to the macular sub-type of the tuberculoid type 
as defined in these classifications,  for which the term "macu lar
tuberculoid" was coined at the M adrid Congress. This narrows down 
the issue at discussion .  Essential l y  two points come up for con
sideration : fi rstly, whether the term "maculo-anaesthetic" or the 
term "macular-tuberculoid" i s  more appropriate ; and secondly,  how 
best the relat ionship of th is  ent i ty  to the t ubercu lo id type can be 
ind icated . 

Criteria/or primary classification. To facil itate discussion on these 
two points we would l ike to start with enunciating the criteria of 
primary classification, which have been u niversally accepted . At i ts  
first session the W. H.O.  Expert Committee on Leprosy clearly 
stated its u nanimously agreed decision  "that the basic criteria of 
primary classification should be cl i nical comprising the morphology 
of skin lesions and neurological manifestations .  Indispensable i n  
connection with the cl in ical criteria i s  the bacteriological examination 
of smears of the skin lesions and the nasal m ucosa" . These views have 
been endorsed by a lmost  everybody, and highlighted at the two 
I nternational Congresses on Leprosy (Madrid and Tokyo) that have 
been held s ince then.  At its second meet ing the W.H .O. Expert 
Committee ( 1 960) has o nce again  expressed emphatica l ly  "that i n  
c lassification priority should b e  given,  a s  i n  the past, to the c1in ical 
criteria ( including the bacteriological findings when that examination 
can be made" . 

• The only other d i fference between the two systems of classification is in connection w i t h  the 
pure polyneurit ic lesions. without any cutaneous lesions. Because o f  their i m p o rtance as a c l i n ical  
entity t he I ndian Classifica tion places them i n  a separate group ( Polyneuritic) ; o n  the other hand in 
the M adrid Classification t here is no such separate group. but such cases are split  up into tuber
culoid,  i ndetermi nate and possibly lepromatous types. In th is  matter also the classificat ion Com· 
mittee at  the Tokyo Congress had no specific reco mmendation to  make, and the decision o n  the 
matter was left to individual leproiogists. I n  the present d iscuss ions we wi l l  confine oursel ves to the 
maculo-anaesthetic lesions and will not deal with those pure " pol¥neuritic" lesions. 
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Application of these criteria. Let us fry to exam ine the quest ion 
of nomenclat ure and c1assific

'
at ion of these flat anaesthetic lesions 

wi th th is  background of general ly accepted criteria for pri mary 
classificat ion of leprosy. 

Regarding the fi rst  point, i .e . ,  the nomenclature, i t  should be 
q u ite apparent that from t he c l in ical point of view, the term maculo
anaesthetic very aptly describes the les ion ; i t  i nd icates the mor
phology of the les ion and the main characterist ic feat u re of i t-a 
macule i n  the true dermatological sense, and the presence of anaes
t hesia. On the other hand the term macular- tuberculo id does not 
describe the cl in ical character of the les ion .  M oreover, i t  i s  an 
anomaly from the cl in ical point of v iew as i t  is  a strange and con
fus ing mixture of two terms having d ifferent cl in ical s ignificance, one 
indicat ing a flat lesion ,  and the other an elevated les ion.  * This  term 
was coined at the M adrid Congress eviden t ly to just ify the cont in ued 
inclusion of the type of lesion concerned in the Tuberculo id type. 
H owever, one of the members (WADE) of the Classificat ion Com
m ittee at t hat Congress had appended a note of d i ssent to the report 
of this Committee expressing the i nadvisab i l i ty of i nc luding the 
"simple" flat macules wi th the th ick, red and elevated "tuberculoid" 
les ions ,  and stress ing the confusion in term inology l i kely to be 
caused by the term "macular-t ubercu lo id" .  I t  may be stated that 
t hese views of Wade are in complete accord wi th  those of the 
I ndian Leprologists .  

Regard ing the second point ,  i .e . ,  the relat ionsh ip of t hese 
"s imple" flat lesions to the " tuberculoid" les ions,  i t  is agreed by a l l  
that from t he immunological and  prognostic points of view t hey are 
closely all ied, both being  of benign nature .  I t  i s  also unanimous ly  
agreed that this relat ionship should be appropriately ind icated i n  the 
classification of the d i sease. One obvious way of achieving th is  
object is  to  include both types of les ions in  one broad group, and that  
i s  what has been actual ly  done in  both the M adrid and the I nd ian 
Classifications,  though different terms have been used for the broad 
group in the two systems .  In t/le M adrid Classificat ion the flat les ions 
(designated as macular tuberculoid) and the th ick elevated les ions 
(designated as minor and major-tuberculoid) are classified together 
under the "Tuberculoid" type . In the I nd ian Classification t he flat 
lesions (designated as maculo-anaesthetic) and the th ick elevated 
lesions (designated as minor and major-tuberculoid) are i ncluded in a 
broad group " N on-lepromatous",  i n  contrast to  the  " Lepromatous" 
which includes the mal ign forms of the d i sease . The present  authors 
consider that the term "tubercu lo id" which  may be su i table for the 
thick and elevated Les ions ,  i s  not suitable for the group contain ing 
both the th ick elevated and the "s imple" flat les ions, for reasons 

• Even from t h e  histological point o f  view t h e  term i s  n o t  apt , as in most o f  these fl a t  lesions t he 
histological picture is that  of chronic banal i nfi l t rat ion,  and not  of the tuberculoid nature.  
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already stated earlier i n  th i s  paper. On the  other hand the term 
" Non-lepromatous" is considered very s u itable for the benign forms 
of the disease as against " lepromatous" for the malignant forms. 
They are however aware of t he objections raised against the use of the 
term non-lepromatous for th is  purpose. To meet these objections  
though may be given to finding out  some m ore sui table term to be 
u sed in  p lace of or  as a synonym of the term " Non-lepromatous" .  

Criticism of the Indian Classification. After stat ing our  posit ion 
regarding the nomenclat':lre and classification of the "simple" flat 
lesions of the benign kind, we would l i ke to  refer to t he criticisms 
made of this point of view by those who do not agree with the 
I ndian Classification .  This brings us  to the recent article of 
CHA USSI NAN D  ( 1 96 1 ) . 

I t  appears that CHAUSS I NAND'S object ions to the I ndian Classi
ficat ion are mainly th ree : (i) the nomenclature and posi t ion of the 
"s imple" flat benign lesions which are the subject of d i scuss ion of the 
present paper, ( i i )  the inclusion of Borderl ine and I ndeterminate 
forms in a broad group  cal led " Intermediate", and ( i i i )  creation of a 
separate form " Polyneuritic" for the c l in ical entity of pure poly
neuri t ic cases without any skin les ions .  He also ind icates his pre
ference for the ben ign-mal ignant nomenclature to the non- lepro
matous-lepromatous conception ,  and also voices his  opposit ion 
to the  use of the terms "open" and "closed" for ad ministrative 
classificat ion to ind icate the "infectious" and "non- infectious" cases 
respective ly .  S ince the present paper is concerned on ly with the 
"simple" flat les ions,  we wi l l  deal with his object ions with reference 
to only these les ions .  I n  passing we may however say a few words in 
connection with the other two main objections .  Regard ing the 
i nclus ion of " Borderl ine" and " Indeterminate" in  a broad group 
designated as "I ntermediate" (between the lepromatous and non
lepromatous), we have made i t  perfect ly c lear  i n  'our  pub l ications that 
th i s  arrangement is suggested on ly  for the conven ience of certain 
types of workers, and that this is  not an essential  feature of the 
I ndian Classificat ion .  Regarding the use of a cli n ical term (Poly
neuri t ic) to designate a c l in ical entity, CHAUSSINAND says "it is 
i nconceivable this group  should be given a place in the primary 
classificat ion,  s ince the classification has the precise object of defining  
the principal forms of the  disease with a view to orderly scientific 
classificat ion of patients" .  To this our only reply is that in view of the 
u nanimous agreement  of the leprologists "that the basic criteria of 
primary classification should be cl i nical", i t  i s  inconceivable to split 
up a definite cl i nical ent ity in to  different groups or types on the basis 
of actual or  l i kely histological and immunological findings. If it is 
done, it will be a mockery of the idea of the primary classification 
being based . on cl in ical criteria. 
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We wi l l  now deal with CHAUSSINAND'S crit icism against the use 
of the term "maculo-anaesthetic". Accord ing to CHAUSSINAND 
"It  would be unfortunate to use, as the I ndian Leprologists wish to 
do, h i stological definit ions for the tuberculoid and lepromatous 
forms and the c l in ical definit ion of maculo-anaesthetic leprosy for 
the indeterminate form" . We are amused to read t hat the I ndian 
leprologists wish to u se histological definitions for the tuberculoid 
and the lepromatous forms, and c l in ical definit ions of maculo
anaesthetic leprosy for the indeterminate form.  We do not know what 
i s  the source of his information,  and whether he is depending on 
hearsay, s ince i n  the  fist of references attached to h i s  paper under 
discussion there i s  included not a s ingle reference to the papers by the 
I ndian workers. For his  information, and for the information of 
others of his way of th inking, we may say here that the I ndian 
leprologists would l i ke to use clinical definition for all the forms of 
leprosy. They are aware that the terms "tubercu loid" and "lepro
matous" are based on, and have their origin i n ,  the h istological find
ings made in  the active cases of the respective forms .  But it does not 
necessari ly mean that this fact imposes a ban on the u se of any term 
other than h istological to designate any of the forms of leprosy, and 
that the terminology of al l  forms of leprosy must necessari ly be 
h istological . We have reasons to bel ieve that in  this stand we have 
the support of many workers who advocate the use of the M adrid 
Classification in ent irety, and who say that though the terms used 
t herein are h istological they are used i n  a cl i nical sense. It i s  on this 
basis t hat these workers ju stify the use of the term "tuberculo id" 
for the lesions wh ich do not have a tuberculoid histology, and that 
is how the term macular-tuberculoid has been coined. CHAUSSINAND'S 
suggestion to use the term "atypical t uberculoid" for such lesions 
would itself indicate such a posit ion and the desire to somehow retain  
the term tuberculo id for the ent ire group  i ncluding the  form where 
t here is even no tuberculoid histology. 

Use of the term tuberculoid. The term "tuberculoid" and "lepro
matous" have now been well established in  leprosy by long usage, 
since 1 93 1  in the case of "lepromatous", and s ince 1 945 in the case 
of "tuberculoid" . The Indian Classification has adopted these terms 
for the forms of leprosy where the respective h istological pictu res are 
generally found at least in the active .lesions ; this means  the adoption 
of " lepromatous" in its entirety, and "tuberculoid" with the exclusion 
of the "simple" flat patches .  It would be better to explain our position 
regarding  the u se of the term "tuberculoid" .  I n  infective granuloma
tous diseases other than leprosy, for example, in syphilis and dermal 
leishmaniasis, t here exist in the skin both flat lesions and thick 
elevated lesions,  the latter with tuberculoid histology ; however 
nobody uses the term "tubercu loid" with reference to these thick 
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elevated les ions of these d iseases wi th  tuberculoid histology. Why 
should then anybody insist o n  the use of the term "tuberculo id" 
with reference to such lesion in  leprosy. A l l  the same, because of the 
term having been in  popular use for some time now, we are not 
against  the use of the term as applied to th ick and raised benign 
lesions of leprosy which  general ly  have a tuberculoid h istology. 
However, we can not understand and support the extension of this  
term to the "sim ple" flat ben ign les ions,  which are tuberculoid 
neither c l in ica l ly (not elevated) nor histological ly .  In order to 
somehow i nclude such les ions in  the "tuberculoid" category, con
fus ing nomenclature such  as macular-tuberculoid has been coined, 
or i t  is suggested to resort to such terms as "atypical tuberculoid" 
for this purpose. * To use CHAUSSI NAND'S own expression we wil l say 
" I t  would be unfortunate to use, as CHAUSSI NAND wishes to do, the 
term atypical t uberculoid for the 's i mple' flat lesions which are not 
tuberculoid either from the cl i n ical or from the histological point 
of view".  

Conclusions 

We ful ly share CHAUSSINAN D'S regret that "leprologists are not 
yet able or  wi l l ing to agree on one classification that might at least 
be adopted by al l" .  We also ful ly share his views expressed in the 
concl uding remarks of h i s  paper that  "An acceptable classification 
of leprosy could be rapidly decided on if leprologists would agree to 
remove fro m  consideration certain regional or personal preferences, 
to which it  is hard to attach any real importance. And this result  
could be achieved easily since no doctrinal differences exist in clinical, 
immunological or  histological aspects" . We s incerely wish that any 
regional and special ly any personal preferenc�s do not stand in  the 
way of arrivi ng at a generally acceptable classification of leprosy. 
We feel that th i s  would be possible only if the general principles 
unan i mously accepted and often repeated regarding the criteria of 
primary classificat ion are faithfully followed. As we have already 
stated it has been repeatedly agreed and stressed that the criteria for 
primary classification should be clinical including the results of 
bacteriological examination of lesions.  However when the question 
of practical application of these principles arises, actually the histo
logical considerations loom large in the minds of many workers . In 
our  opinion it  is  th is d ual  concept-clinical criteria in principle and 
h istological criteria in  practice-that i s  mostly responsible for the 
d ifferences that are seen amongst the various groups of workers on 
this i mportant matter of classification of leprosy. I t  may be said that 
the Indian Classification conforms strictly to the principle that 
"the basic criteria for primary classification should be clinical" .  

• The use o f  t he term atypical tuberculoid may be i n  order i n  case o f  the thick raised "tuber
culoid" lesions with some atypical feature in the tuberculoid histology. 
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We would l ike  once again to stress that the d ifferences in the 
points of view of the I nd ian and Madrid Classificat ions are only 
s l ight ,  and that these d ifferences should not be unnecessari ly 
magn ified . What is  real ly necessary is to t ry to understand each other's 
poin t  of view. This should, however, be m utual and not expected 
to be one-sided only .  We wi l l  concl ude with the hope that some 
method may be found to reconci le the m inor d ifferences . However, 
t i l l  such solut ion i s  found and t i l l  the use of two d ifferent terms are 
cont in ued , at least two th i ngs should be done to avoid or m in im ise 
confusion.  * Firstly, it should be clearly understood that the term 
macular-tuberculoid ( of the M adrid Classificat ion) and maculo
anaesthetic (of  the I nd ian Classificat ion)  refer to one and the 
same type of lesion .  Secondly,  the the pu rposes of special ;nves
t igat ions and for col lect ing data for subseq uent analysis ,  macular
tuberculoid or maculo-anaesthetic, as the case may be, should 
be l i sted separate ly from the other components of the Tuber
culoid type ( i n  the case of the Madrid Classificat ion) or the Non
lepromatous group ( in  the case of the I ndian Classificat ion) 
respectively. This  i s  essent ial  because of the differences in  the so
called macu lar-tuberculoid and the other components of the Tuber
culoid type regard ing such matters as the extent of nerve involvement 
and conseq uent deformit ies, the evo l ut ion of the lesion and prognosis 
of the d isease, and the response to treatment .  We feel  that with d ue 
attent ion to th i s  l i tt le matter of detai l ,  data could be col lected from 
different  countries wh ich cou ld  be  comparable even wi thout  making 
any change i n  the nomenclature and the system of classification that 
i s  being  fol lowed in  the d ifferent  co untries at present .  

Summary 

I .  The flat hypopigmented anaesthetic patches of leprosy con
st i tute a dist inct c l in ical ent i ty  i n  leprosy. In  the I nd ian Classificat ion 
such lesions are designated as " M aculo-anaesthetic" . 

2. A detai led descript ion is given of these les ions which are 
macular in the true dermatological sense, being  flat hypo pigmented 
areas of skin, without any elevation but wi th clearly defined margins,  
with definite sensory changes, a rough d ry surface, bacteriologically 
u s ua l ly  negative, h istological ly showing usual l y  only simple ba nal  
infiltrat ion,  and having a ben ign course. 

3 .  Differentiat ion of t hese maculo-anaesthetic lesions i s  con
sidered from other macular les ions i n  leprosy, such as the macular 
lesions of lepromatous and indeterminate forms and residual �at 
lesions remain ing after the subsidence of the th ick raised patches of 
the tuberculoid, lepro matous and border l ine types . 

• The presen t  paper refers only to the "simple" nat  benign lesions of leprosy a n d  comments  
on the s u bject have therefore been limited mainly  to  cover t his type o f  les ion.  



Part iculars of the flat patches of various kinds seen in leprosy 

Macula anaesthetic macule Indeterminate macule Lepromatolls macule Subsided tuberculoid patcJres Subsided infiltrated lepromatous 
and borderline patches 

I .  H istory of elevat ion A l l  along flat.  All  along flat . A l l  along flat . Originally red and raised Originally red and raised 
o f  the lesion . from the surface of skin.  from the surface of skin.  

2.  Morphology of Hypopigmented ; i n  treated Hypopigmented or erythe- H ypopigmented or eryt he- H ypopigmented, tbe centre H y popigmented, the centre 
the patch. cases the centre may be matous. Surface not dry. matous. Surface smooth may be normal looking or may be hyperpigmented. Sur� 

hyperpigmented. Dry sur- and shiny. hyperpigmented . Surface face smootb and shows wrink-
face. d ry and shows wrinkling l ing due to subsidence. 

due to  subsidence. 

3. Anaesthesia to Anaesthesia is a prominent Anaesthesia is not a can· Not anaesthetic. Anaesthet ic.  Lesions o f  extremit ies may 
light touch.  featurf':. stant feat u re. l f present, i t  is sometimes be anaesthetic. 

comparatively slight and Others are non-anaesthet ic.  
may be fo und in only some 
of t he patches. 

4. Thickening of the Usually present.  Usually absent.  If present ,  Absent . Usually present .  Usually absent .  
associated nerves. there is only slight thicken

ing. 

5 .  Bacteriological Usually negative. A few Usually positive slightly. Moderately or st rongly pos- Negative.  Usually posit ive for a consi d-
examination by the bacil l i  may be found in a Scanty to moderate number itive. erable t i me after subsideoce. 
routine "slit and small number of cases . o f baciHi are usually present 
scrape" method . at least in some of the 

lesions. Sometimes smears 
8re negat ive. 

6. Lepromi n  react ion. Usually positive tho ugh Usually negative or weakly Negat i ve.  M oderately posit ive. Negative. 
moderately. positive. 

7. H istological picture. Non-specific round cell and As i n  the macu10-anaesthe- Loose focal granuloma Mainly non-specific cell in- Mainly non-specific i nfi ltra-
epithel ioid cell infiltration tic macule. Usually no endo- usually with presence o f  filtration. Tuberculoid foci tion but foam ce.lls persist for 
around blood vessels, nerves neural infiltration, but ba- foam cel ls ; in early cases may be found i n  some long after subsi dence. No 
and other skin appendages ci l l i  may be present ,  i nside wel l developed foam cells places, nerves infiltrated, endoneural i nfi ltration, may 
without t uberculoid foci .  the cutaneous nerves. may be absent .  No endo- some may be badly dam- be marked perineural infil-
Some endoneural j nfi1tra� neural infiltration. aged beyond recognition. t ration. 
t ion usually present. 

8. Evolution. Benign and relatively stable. Very unstable, and Quite a I n  time other lesions of the Usually remain subsided. I n  M a y  relapse, and t h e n  us ually 
A vast majority remain t rue large proportion o f  t hem lepromatous type such as case of relapse or activity the activity i�  o f  the lepro-
to type, and i n  due course pass on to the lepromatous diffuse infiltration. t hick- they again become tuber- matous type. 
undergo subsidence but type i n  course of t i me. ened patches, and some- culoid .  
there m a y  remain,  some t i mes nod ules appear, and 
residual loss o f  sensation the case becomes a typical 
and/or slight pigmentary lepromatous one. 
change. A small number 
may  become thickened and  
pass on to the tuberculoid 
type ; while a few may pass 
on to the lepromatous type. 
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4. The maculo-anaesthetic form is  it ben ign form a l l ied to the  
Tubercu loid type from the prognostic po in t  of view. However, i t  is  
not tuberculo id ,  either from the h istological or  the wider c l in ical 
point  of view-neither having a defin i te tubercu lo id h i stology, nor 
being thick and e levated . 

5 .  The maculo-anaesthetic les ions of the Indian Classi ficat ion 
are designated as macular-tuberculo id in  the M adrid Classificat ion . 
Besides th is  sl ight d ifference in  the nomenclature of th is  form of 
leprosy in  the two systems of classificat ion ,  there i s  some d ifference 
i n  i ts grouping also. I n  the I ndian Classification they are incl uded as 
a separate type, their close relat ionsh ip  to the tubercu loid type being 
ind icated by including both  of them i n  the  broad group of ben ign 
(non-lepromatous) leprosy. In the Madrid Classificat ion these flat 
lesions are incl uded as a variety of the Tuberculoid type (the other 
varieties being minor and major tuberculoid) .  

6.  The above differences i n  the terminology and grouping of 
these flat hypopigmented benign lesions in  the two systems of 
classification are considered to be only minor.  A plea is made that 
these differences shou ld not  be u nnecessarily magn ified , and that 
efforts should be made to understand the two d ifferent poi nts of 
view. 

7 .  It is hoped that with mutual u nderstanding  it should be 
possible to evolve a unanimously agreed classification s ince there are 
no basic differences involved. 

8. Till such agreement is reached, even with the existing 
differences it is possible to collect data for comparative studies from 
different countries without any difficulty. The Tuberculoid type of 
the Madrid Classification may be considered identical with the 
"Non- lepromatous" group of the I ndian Classificat ion ; and the 
macular-tuberculoid component of the Tuberculoid type ( Madrid) 
identical with the maculo-anaesthetic component of the Non
lepromatous group (Indian) . .  

It would be better and more informative if  for the p urpose of 
collecting certain data in botlJ. the systems of classification the flat 
patches are separated out from the thick and raised patches in the 
Type or Group as the case may be. Thus in countries us ing the 
Indian Classification data should be collected separately for tbe 
maculo-anaesthetic and the Tuberculoid lesions, and in  countries 
using the Madrid Classification it should be collected separately  for 
the macular-tuberculoid and the other components (minor and major) 
of the Tuberculoid type. This is essential because of the differences 
in the so-called macular-tuberculoid and the other components of 
t uberculoid type regarding the extent of nerve involvement and 
consequent deformities, the evolution of the les ions and prognosis 
of the disease, and the response to t reatment .  
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A CLASS r F I CAT I O N  OF L E P ROSY 

FO R R ESEA R C H  P U R POSES 

By D.  S .  R I DLEY and  W .  H .  JOPLING 
( Hospital for Tropical Diseases, London and Jordan Hospital, 

Earlswood, Surrey, England) 

Accepted systems of classifying leprosy, being based on the need 
to achieve the widest ·poss i ble  agreement and to serve a variety of 
purposes, do not provide the detai l wh ich is somet i mes des ired for 
research . This paper has the  l im ited object of descri b ing a classi fi 
cat ion wh ich has been adopted for certa in  therapeut ic t r ia l s  and 
other projects .  The scheme con tains few i m portant  departu res from 
accepted ideas. 

Jt was assumed that, underlying the various d ifferences between 
tuberculoid and lepromatous leprosy, the quest ion of resistance by 
patient to infection was fundamental . The object of classification  was 
to assess prognosis and expected response to t reatment,  wh ich 
depend to a considerable extent on a pat ient 's resistance . It was 
assumed further that every degree of resistance may on occasion be 
encountered ; but for conven ience an attempt was made to define 5 

grades or groups by reference to the c l In ical , h istologica l ,  bacterio
logical and immunological patterns wh ich have been found by 
experience to have a bearing on a pat ient 's resistance and prognosis .  

The proced ure therefore was tQ construct a skeleton scheme of 
classification in  5 groups (Table I ), the two "poles" of which were 
tuberculoid and lepromatous defined by the st rictest orthodox 
criteria ; and subseq uently to determine the characterist ics of the 
in terven ing groups by correlat ing  various characteristics with the 
outcome of a fo l low-up study after t reatment .  

Method 

For several years we had attempted to classify new pat ients at 
the Jordan H ospital as precisely as possible in the "spect rum" 
between tuberculoid and lepromatous and i n  d ue course the "5 group 
IT -LL" classificat ion evolved . The response to treatment  was 
fol lowed in several ways . Close cl i nical observation was supported by 
photographs .  Bacteriological progress was assessed by routine serial 
biopsies (RIDLEY, 1 958), using b iopsies of 2 les ions every 6 months ; 
large but  representative lesions or areas of d iffuse involvement ,  
which provided a number of consecutive biopsies were selected ; 
where the lesions were all small ,  comparable lesions su i table for future 
biopsy were marked on a chart. Sk in  smears also were examined . 
Recently a granu larity i ndex for bacil l i  was introd uced but the 



A CLASS I F ICATION OF LEPROSY FOR R ESEA RCH PUR POSES 1 20 

resul ts ,  be ing i ncomplete, are omi tted from the analysi s .  Leprom in  
test ing  was undertaken as a rout i ne.  The various criteria we  had used 
in classificat ion were then eval uated in t he l ight of t he fol low-up 
study.  The analysis ,  based on 35  cases, was retrospect ive. In  1 958 we 
were g iven the opportun ity to exami ne a large group of new pat ients 
at Sungei Buloh Sett lement, Malaya, and subseq uently to observe 
the  bacteriological progress of 47 suitable cases in t he same manner 
as for the Jordan H ospital pat ients .  I t  was thus  possible to check our 
ret rospective conclus ions,  and where necessary to revise them, in 
the l ight of a non-retrospect ive trial . 

The pat ients at the Jordan H ospital were of many races, those at 
Sungei Buloh were predominent ly Chinese. All  t hose with an i n i t ia l  
b iopsy i ndex of 1 .0 or more were accepted for a fol low-up analys is .  
(The maximum score was 6.0 ; 1 .0 would be the score of a les ion 
occupying 1 /5th of the derm is  i n  wh ich the bacterial i ndex was 5 + ) .  
Th i s  q ual ificat ion  a l lowed the  inc l us ion of an occasional BT case, t he  
majority of B B  cases and  nearly al l B L and L L  cases . A l l  t he  patients 
who were incl uded in the analysis were on  su I  phone treatment 
except for 4 who received Ciba 1 906. React ions were disregarded i n  
t h e  bacteriological analysis unless t hey were sufficient ly  severe to 
cause an in terruption of t reatment for a month or  more, or  to cause 
an al terat ion in the patient 's classification ,  i n  wh ich case the pat ient  
was rejected from the analys is .  A l l  the 82 pat ients i n  the combined 
analysis were fol lowed for at least 1 2  months, except for 6 (al l BT 
or B B) in whom baci l l i  became too scanty to assess after 6 months ; 
3 5  were fol lowed up for two years or more .  

Results 

Clinical classification. Cl in ical ly  the characterist ics of tubercu lo id 
and lepromatous leprosy merge from one to the other t h rough the 
i n terven ing sub-div is ions .  Cl in ical classification  therefore was based 
on an estimate of t he general t rend or pattern of the lesions .  It was 
possible to j udge the val ue of th is  classification by the subsequent 
course of the i n fection ,  but not to evaluate i ndividual  charactertisics 
on which it was based . The principal features of the cl i n ical assess
ment were as fol lows. 

Clinical features IVhich differentiate borderline leprosy from the 
lepromatous and tuberculoid types. Skin les ions of borderl i ne leprosy 
are not as n u merous or  as smal l as in the lepromatous type nor as 
few or as large as in  the tubercu loid type ; their distribution is not as 
symmetrical on the two sides of the body as in t he lepromatous type 
nor as markedly asymmetrical as in  t he tuberculoid type ; the ir  
surface i s  not  as smooth and shiny as in  the lepromatous type nor  
as i rregular and dry- looking as i n  t he t uberculoid type ; they have 
ne i ther the absence of anaesthesia which is a feature of lepromatous 
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l eprosy nor the marked sensory loss  of tubercu loid I.eprosy ; macules 
and plaq ues have neither the vague and i l l -defined edges characteris
t ic  of lepromatous les ions nor the sharp, clearly-defi ned edges of 
tuberculoid lesions. 

Ann ular lesions are common in borderline leprosy and often 
take the form of a rough ly oval area of hypopigmented skin sur
rounded by a sl ightly raised les ion wh ich has a raised and wel l-defined 
inner edge, giving a punched-out appearance. In contrast, ann ular 
lesions are not  a feature of lepromatous leprosy, and i n  tuberculoid 
leprosy t hey have raised and clear-cut outer borders with flatten ing 
towards the centre .  

Palpable th icken ing of peripheral nerves, if present, may help in  
making a d iagnosis of borderHne leprosy, for the  number of affected 
nerves is l i kely to be greater t han in tuberculoid leprosy and they are 
Jess th ick and i rregular ; their  n umber and th ickness is also l i kely to 
be more than in lepromatous leprosy with a comparable length of 
h istory. Additional points of distinction from lepromatous leprosy 
are : the skin between les ions appears normal, not thickened (this 
appl ies especially to  the face) ; there are no m ucosal changes ; the 
eyes are free fro m  kerati t i s  or  ir i tis ; the eyebrows are n ot deficient 
( un less a plaque is actual ly situated on part of an eyebrow) ; lym pha
denopathy is not a feature of borderline leprosy. 

Clinical features of lepromatous leprosy which has evolvedfrom the 
borderline types. These pat ients have unmistakable evidence of 
lepromatous leprosy but  careful  examination reveals  one or more of 
the following : 

(l )  One or more plaques or  annular lesions possessing the 
characteristics of borderline lesions-see above. 

(2) Peripheral nerve thickening in excess of t hat which would be 
expected in pure lepromatous leprosy wi th  the same length of history, 
and not completely bilateral ly symmetrica l .  

(3)  Less involvement of eyes, mucosa and eyebrows than would 
be expected in  pure lepromatous leprosy with a similar length of 
history. 

These clinical criteria are s ummarized in Table 2. 

Follow-up Study. The above clinical criteria were appl ied to 
patients both in England and in  Malaya. In  view of t he distance 
separating the two groups of patients it was not possible to make a 
clinical comparison of progress under t reatment.  Progress was 
assessed by means of the biopsy index, which is a bacteriological 
index, bu t  which takes into account  the size of lesions ; its value 
depended of course on clin ical judgement  in the selection of lesions .  

I t  was  desired to select those criteria w hich would divide patients 
as accurately as possible between groups with distinct ly  different 
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TABLE 

Skeleton Scheme of Class i ficat ion 

Characteristics 
General Modified 

Usage Categories Clinical and 
Bacilli * Lepromin 

Histological 

Tuberculoid TT Full N i l  Pos i t ive, 2 o r  3 +  
t u berculoid 

Tuberculoid 

Border l ine- Near N i l ,  J Weak pos i t ive 
tuberculoid BT tuberculoid or 2+ ( I  +) or negative 

Borderl ine Border l ine BB Borderl ine 2 to 5 +  Negat ive 
(Dimorphous) 

Borderl ine- Near lepro-
lepromatous B L  matous o r  4 or 5 +  Negat ive 

atypical 
Lepromatous 

Lepromatous LL Ful l  5 or  6+ Negat ive. 
lepromatous 

I ndeterminate I ndeterminate Not classifi- N i l  Weak posit ive o r  
able o n  TT- negative . 
LL scale . 

• The bacterial indices here referred to are based on a logarithmic scale ( M ax i m u m  6 + )  
appl ied t o  s k i n  smears. 

The clin ical and histo logical cri teria o f  classificat ion are given in the text .  

TABLE 2 

Cl inical Criter ia for Subdividing Borderl ine Leprosy 

Lesions 

Skill 

N umber 

Size 
Distr ibut ion 

Surface 

Pain ,  temperature 
and touch sensa
t ion 

Thickened Nerves 
N u mber 
Character 
Distribution 

Type of Leprosy 

Borderline, nearer 
lepromatous (BL) 

Becoming more numer
ous the nearer to lepro
matous. 

Smaller on average. 
Tendency towards b i la

teral symmetry. 
Smoother, shinier,  more 

hairy .  
S l ight  i mpairment. 

More numerous. 
Smooth .  
Tendency t o  b i lateral 

symmetry. 

Borderline, nearer 
tuberculoid (BT) 

Becoming less numerous 
the nearer to tubercu
loid.  

Larger on average. 
Asymmetrical . 

Rougher, drier, less hairy.  

More pronounced i mpair
ment .  

Less numerous.  
M ay be s l ight ly i rregular.  
Asymmetrical . 
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rates of fal l  in t h i s  bacteriological index i n response to chemotherapy. 
From this po in t  of v iew the 

'
cl in ical assessment of pat ients in  the  

first t rial was emi nent ly successful ; in  one case classi fied as  BT,  3 as  
B B, 10  as B L  and 2 1  as  LL  the  mean fal l  i n  the biopsy index for each 
period of 6 months  was BT 1 00 %, BB 96 %, BL 5 1  % and LL 29 %. 
There was a very good demarcat ion of groups i n  terms of progress 
rates. 

The h istological criteria to be tested i nc l uded the fi nding in 
s ignificant numbers of Langhans's giant cel ls ,  epithel io id ce l l s ,  
h ist iocytes, foam cel l s ,  g lob i ,  foreign body g iant  ce l l s, lymphocytes 
and plasma cel ls ; and the presence of fibrosis,  of a clear sub-epi
dermal zone, and of neural i nfi l t rat ion or  peri neural  cuffing.  

When an attempt was made to choose the criteria which would 
give the  best d ifferent iat ion of progress rates i t  was found that 
granu lomata in wh ich epithel io id cel l s  were present  gave a mea n rate 
of fal l  in the index of 98 % ;  those in which epithel ioid cel l s  were 
absent  bu t  l ymphocytes n umerous gave a rate of 57 %, those i n  which 
foam cel l s  and globi were the only prominent cel l s ,  3 1  %. These 
figures are very close to those for the B B, B L  and LL c l in ical groups.  
The other criteria wh ich were considered proved to be of secondary 
im portance and they are d i scussed later. 

The same cl in ical and h istological criteria were appl ied in  the 
second trial at Sungei Bu loh .  The attempt to forecast cl in ical ly the 
rate of fal l  in  the index u nder t reatment  was less successful  than 
before ; BB 70 %, BL 39 %, LL 33 %. There was no definite separat ion 
of BL and LL groups .  To some extent  th i s  could be attributed to 
the fact that t he second t r ia l ,  unl ike the firs t ,  was non-retrospect ive. 
To a greater extent  i t  was probably d ue to the fact that the t ime 
avai lable was  insufficient for thorough c l in ical exam inat ions .  

H istological ly the second t r ial necessi tated some modificat ion of 
the c ircumstances under wh ich lymphocytes were to be considered 
as i nd icative of a B L  classificat ion ( see below) .  When th i s  revis ion 
was made the progress rates for the three categories were m uch the 
same as before : 89 %, 58 % and 33  %.  

Histological classification. The mean progress rate for each of the 
histological criteria referred to above was calcu lated . After analysis 
of the resu l ts  i t  was concluded that the typical features of the 5 groups 
were as fol l ows.  The descriptions refer to the ful ly developed lesions .  

TT Focal ized epithel ioid cel l s ,  often with Langhans's giant cel ls ,  
encompassed by zones of lymphocytes and extend ing up to  the 
epidermis .  Nerves with i n  the granuloma infi l t rated and often 
unrecognizable .  

BT Epithelioid cel ls  either focalized or accompanied by Langhans's 
giant cel l s  or  both .  There i s  a narrow clear zone beneath the 
epidermis at least i n  some places . Lymphocytic i nfiltration 
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someti mes heavy. Nerves often very swol len by infi l t rate but  
usua l ly  they are d i scernible .  

B B  D i ffuse epithel io id cel l  gran u loma wi th  l i t t le o r  no  focal izat ion 
and usual ly  no Langhans's giant cel l s .  Lymphocytes variable. 
Usual ly some nerve damage and possibly cuffing or i nfil t rat ion .  

B L  ( I )  H ist iocytes showing  a tendency t o  epithel io id cel l develop
ment .  Lymphocytes scanty .  
(2 )  More com monly, h ist iocytes loaded with baci l l i  and perhaps 
some foamy degenerat ion  but  no  large globi. Dense cl umps of 
lymphocytes present (a) as per i -neural cu ffs or  (b) occupying 
whole segments of the granu loma.  

LL H ist iocytes typica l ly  show foamy degenerat ion and globus 
format ion ,  but this may not exceed that of BL. M u l t i n ucleate 
globi ,  if present ,  are d iagnostic .  Lymphocytes d iffuse or  scanty 
especia l ly  i n  unt reated cases . 

The n u m ber of patients i n  the BT class with a sufficiently h igh 
i ndex to j ust ify fol l ow-up  was too low to be s ign ificant and i n  the 
TT c lass  there was of course none .  It  was impossible therefore to 
assess the characteristics of these two classes separately in the fol low
up study. The h istological features referred to above are those wh ich 
appeared to correlate best with the c l in ical find ings, the lepromin  
test and the apparent  stabil i ty of the pat ients .  

The most stri k i ng correlat ion between bacter io logical progress 
and a histological characteristic was in the case of the epithe l io id ce l l .  
I n  7 patients whose biopsies s howed defin i te epithelioid cel l s  the 
lowest fal l  in  biopsy i ndex in the fi rst year of t reatment was 88 %, the  
mean 96 %.  

The main  problem i n  the  select ion of pat ients for therapeut ic 
tr ia ls was the defini t ion  of the B L  and L L  groups .  I n  th i s  matter the 
degree of cel l u lar i nfil t rat ion of the sub-epidermal zone was seldom 
hel pfu l .  H eavy i nfi l trat ion was  rare i n  L L  cases' but  was  also u nusual  
in  B L ;  m inor degrees of infi l t ration showed n o  correlat ion with 
progress rates.  Cel l u lar infi lt rat ion of nerves was absent .  Cuffing of 
small nerve trunks by lymphocytes however was a defin ite character
is t ic of the BL group .  Damage to these nerves was of l it t le signifi
cance ; one presumed t hat i t  m ight have occurred during  an earl ier 
phase of the  disease and the same appl ied to destruction of sweat 
glands. Si lver impregnation of axons had some advantage over 
rout ine stain ing  methods, but less for classification  than for diagnosis .  
The presence of plasma cel l s  or  fibrosis had no correlat ion with rate 
of progress. Lymphocytes were significant either when present as 
peri -neural cuffs, or  when they infiltrated densely an entire focus  or 
segment of granu loma, in which case t hey were indicative of B L  
status .  Diffuse relat ively t h i n  i nfi l t rat ion b y  lymphocytes , o r  clumps 
of these cel l s  s u rrounded by foamy cel l s  were q uite consistent  with 
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LL class ificat ion,  and lymphocytes could be numerous in  E N L  
les ions .  B u t  lymphocytes were often t h e  on ly h i stological indication 
that  a patient  was  in  the B L  group ; on occasion  the  decision between 
BL and LL could be difficult or impossible. 

The BL group presents two alternati ve histological pictu res 
according to whether the predominant cel l  is the lymphocyte or  a 
degraded epithelioid cell .  Lymphocytes are the predominant cell i n  
early and indeterminate leprosy a n d  it  is  poss ible that some o f  the 
B L  cases in which lymphocytes predominate (and epithel io id cel l s  
are absent) are st i l l  i n  1I;n early stage in  the  evol ut ion of  the  i nfection .  
Th i s  type of case has  been seen occasional ly in  Eurasians, I nd ians 
and Ch inese, but  i t  is  most frequent and characterist ic i n  some of the 
African races.  

G iant m u l t in ucleate globi were ind icat ive i n  a l l  cases of the LL 
group.  

Fat stain s  were carried out  i n  some cases. We agree with DAVISON, 
KoolJ and WAINWRIGHT ( \  960) that, although in general the more 
fat there is the nearer the lesion is to leproma, the test can be mis
leading  in cases in which its help is most wanted . I t s  small value does 
not seem to j ustify the techn ical compHcat ion of u ndertaking fat 
stains for routine purposes. 

Bacterial index. There is a broad correlat ion between the val ue 
of the bacterial index of smears (the density of baci l li in the granu
loma) and the subsequent rate of fal l  i n  the b iopsy index. The mean 
progress rates for the various  ind ices were 2 + , 97 % ; 3 + , 74 % ; 
4 + , 8 1 % ;  5 + , 4 1  % ; 6 + , 30 %. 

Discrepancies between cl i n ical and histological find ings. There 
was agreement on  the exact classification of 56 out  of the 82 cases. 
M inor disagreements usual ly concerned the decision whether a patient 
was to be classified BL or L L ;  in  such cases the fol low-up results  
u sually supported the opinion i n  favour  of LL unless the opposite 
opinion, whether clinical or  histological , was unusually emphatic. 
There was serious disagreement as to whether the patient was B B  
o r  LL i n  5 cases. Subsequent progress provided defin i te support for 
the clinical findings in 3 of them and for the h istology in  the other 2.  

Occasionally the cl inician diagnoses a borderl ine condit ion when 
the histology appears to be lepromatous, and often in  such cases the 
clinical judgement is proved correct by the fol low-up test of progress, 
bu t  not invariably. ALONSO AND AZULAY ( 1 959) make the same 
comment. Sometimes the histological pictu re of these cases is masked 
by considerable oedema. As already stated , epithelioid cell s  when 
present are conclusive evidence of a considerable degree of resistance 
i rrespective of the clinical findings. 

T n  the final analysis a reasonably sati sfactory classificat ion was 



TABLE 3 

Final classification of 82 cases according to clinical and histological assessments, and their progress rates .  

Assessment: Final % Fall in Biopsy Index per 6 months treatment 
Number of Cases 

Clini- Histolo- Classifica- 0- 1 0- 20- 30- 40- 50- 60- 70 -
ical gical lion 9 % 1 9 % 29 % 39 % 49 % 59 % 69 % 79 % ---------------------
LL-LL ) LL-BL LL 2 9 1 5  1 7  9 2 0 0 
B L-LL ---------------------
BL-BL } BL 0 0 2 2 0 4 2 3 
BB-BL ---------------------
LL-BB ) B L-BB BB 0 0 0 0 0 0 0 0 
B B-BB ---------------------
B B-LL ? 0 1 0 0 0 0 0 2 --- -------

1 case classified BT is omitted from the Table. Progress rate 1 00 %. 

80- 90-
89 % 1 00 % ---

0 0 ---
2 2 ---
I 5 ---
0 I 

Total 
No. of 
Cases 

4 1 ) � 54 
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obtained for 78 out  of the 82 cases, as shown in  Table 3, wh ich also 
records thei r progress rates. 

Reactions. Cases with severe react ions  have been excl uded from 
th i s  analysis at t he t ime of  the react ion and  subseq uent ly ; figures 
therefore cannot be q uoted . But our experie·nce i s  that, a l though the 
borderl i ne  state i s  well recogn ized to be u n stable when un t reated , 
w i th  t reatment the great majority of cases respond pred ictably 
wi thout  alteration of classificat ion ,  a l though on occasion al terat ions 
occur  as a resu l t  of react ions .  Cases u ndergo ing a borderl ine react ion 
tend to show d i screpancies between the ir  cl i n ica l ,  h i stological and 
bacter iological patterns fair ly  frequent ly .  

BL cases appear to be su i table for therapeut ic tr ials ,  a l though 
the i r  rate of progress i s  less pred ictable than that of BB or LL cases. 
Occasional ly they react, and move to B B, even though thei r prev ious 
progress may have been s low. They d iffer from LL cases in  that 
erythema nodosu m  leprosum never occurs in them . 

Racial differences. The available resul ts  suggest that there are no  
d ifferences i n  rate of bacteriological im provement for any part icular 
category ( B B, BL or LL) among Europeans,  Eurasians, Negroes, 
Indians, Malayans and Chinese . The on ly  d ifferences detected 
concern the d istr ibut ion of cases between the classificat ion groups,  
to which reference has al ready been made. 

Discussion 

The application of a classification such as the one described wi l l  
b e  strictly l imited. There i s  however nothing incompatible between a 
strict ly  defined scheme of classification and a looser and s impler 
classification  wh ich would be of more general u se-al l  t hat i s  
requ i red i s  that  there should be  avai lable a loose and flexible 
terminology such as the one in current  use besides another more 
strictly defined set of terms such as the IT -LL grouping (Table I ) . 
The definition of criteria would be the same for both sets of terms. 
But whereas classification in the field would be mainly clinical 
and would employ the general terminology, a classification based 
on cl in ical , histological and other evidence would employ the 
precise terminology. 

There is  however l itt le hope that agreement would be reached on 
the definit ion of groups un less there was prior agreement on  t he 
object of classification.  I f, because c l in ical examination is the most 
feasible means, the object i s  to be clin ical descript ion,  then t here wil l  
need to be as many groups as there are c l in ical varieties of patient ; 
bu t  their sign ificance will be i n  doubt .  I f  the object i s  to assess the 
patient 's  resistance and prognosis by reference to al l observable 
characterist ics then the matter can be put  to the test . 
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Summary 

The paper attempts to define a 5 gro u p  class i ficat ion of leprosy i n  
wh ich the  groups represent 5 grades of res istance by  pat ient to  
i nfect ion .  

The  defin i t ion  was made by  assess ing the s ign ifica nce of c l in ical , 
h i stological and other characterist ics by reference to the bacterio
logical response to t reatment .  
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Introduction 

Many attempts have bcen made to develop a diagnostic sk in  
react ion for leprosy, analogous to the  tubercul in reaction for tuber
cu losis .  Although not  su i table for d iagnostic purposes, t he react ion  
described by  M ITSUDA ( 1 9 1 9, 1 953) i s  now u niversal ly used for the 
classification of leprosy. M ,TSUDA used ant igens prepared from 
leproma's, now cal led " Lepromin" .  He  observed the react ions 
d u ring the first few days and subseq uent weeks  and thus  found the 
marked d ifference of results i n  lepromatous and in tuberculoid 
cases of leprosy. S ince the react ion is  often found to be positive in 
healthy people, no  absol ute value for the d iagnosis of leprosy could 
be ascribed to the test . 

The above-mentioned late reaction is called the " M itsuda 
reaction "  and has found world-wide application .  I ts maximal i n ten
sity i s  usually reached between the third and fourth week after 
inject ion .  Apart from the late reaction an earl ier reaction can be 
observed between 48 and 72 hours .  At fi rst this react ion was regarded 
as non-specific, but FERNANDEZ ( 1 940) stated that this early react ion 
(" Fernandez reaction") coincides i n  i t s  results  wi th  the late react ion  
in  the majority of cases .  

As lepromin is composed of dead leprosy bacil l i  and human t issue 
from the host i t  is of the  utmost i m portance to  know which role i s  
played by the baci l l i  and (or) t he tissue elements in  the lepromin  
reaction .  A few workers have attem pted to isolate the  antigen ic  
fraction  of fraction s  from lepromin . RABELLO, THIERS AND VI LLELA 
( 1 938) reported the isolation from lepromatous tissue of an active 
non-lipid substance, probably of protein nature .  DHARMENDRA 
( 1 948) expressed his doubts as to whether the above antigenic 
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• Dept. of Chemistry, U n iversity of Ste l lenbosch,  SteL lenbosch, South Africa. 
t Dept. of Dermatology, G roote Schu u r  H ospital,  Cape Town, South Africa. 



SOME BIOCHEMICAL ASPECTS OF LE PROMIN REACTION 1 30 

fraction contains prote in  of the baci l l i .  PARAS ( 1 943) isolated the 
major l ipid components of lepromatous nod ules and H ENDERSON 
( 1 940) isolated protei ns from lepromatous spleen .  Tests were carried 
out with these preparat ions  and only weak Fernandez react ions  
were seen .  

DHARMENDRA ( 1 948) reported a detai led s tudy on  this subject . 
He  isolated various chemical fractions and tested the protein ,  
polysaccharide, glyceride, phosphatide and wax substances .  He  
concluded : 

( l )  That i n  the  lepromatous nodu le, only the baci l lary matter i s  
antigenic.  

(2)  The bac i l l i  prod uce both the Fernandez and M i tsuda 
reactions .  

(3)  The l i pids from the nodule showed s l ight act ivity, but  th is  i s  
bel ieved to be  caused by  t races of baci l lary matter. 

(4) The nodular t issue freed from baci l l i  i s  not ant igenical ly 
act ive. 

(5) Of al l  the fract ions isolated fro m  the baci l l i ,  on ly  the protein 
fract ion i s  posit ive, prod ucing only the Fernandez reaction .  

Other workers have post ulated the existence of two d ifferent  
substances, one for the Fernandez and the other for. t he M itsuda 
react ion . From the above it i s  clear that the findings of the various 
i nvest igators are very contradictory. 

KoolJ AND G ERRITSEN ( 1 956, 1 958) showed that positive lepromin
l i ke reactions could be evoked wi th a suspension prepared from 
normal t issue not containing leprosy bacil l i .  

I n  Table A some of  their results are shown .  
Kooij and  Gerritsen who  chiefly concerned themselves with t he  

M itsuda reaction, assu me tha t  the  presence of particles i s  essential 
for this reaction .  For further particulars see KoolJ et af ( 1 956, 1 958,  
1 959). This  lepromin- l ike activity of normal t issue suspens ions was 
recently confirmed by DAVEY AND DREWETT ( 1 958) .  

One m ust dist inguish between two types of epi the l io id cel l  
reactions .  The first  which gives epithel ioid cel l  reactions i n  both the 
lepromatous type and tuberculoid type of leprosy as was shown by 
Kooij and Pepler (in press) for BeG. The second produces only an 
epithel io id cel l  react ion in tuberculoid leprosy and no reaction or 
only very weak in  lepromatous leprosy. The latter we cal l the 
lepromin reaction pattern,  wh ich can be evoked by lepromin,  and by 
certain suspensions of normal t issue and by Kveim antigen.  

Purpose of the Investigation 

The aim of the present investigation was (a) to find the active 
constituent in normal human l iver which prod uced the lepromin 
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TABLE A 

Average read ings in m m .  with various preparations from normal 
h u man l iver .  

Prep. 

N ( 1 9)*  
0 ( 1 5) 
V ( 20) 
W ( 1 5) 

N ( 1 0) 
0 ( 1 6) 
V ( 1 5) 
W ( l 6) 

48 h,.s. 

1 . 9 
4 .3  
3 . 6  
8 .0  

3 . 8  
5 .0 
2 .6  
3 .9  

TUBERCULOI D LEPROSY 

I week 2 weeks 3 weeks 

1 . 7 1 .9 0.9 
3.0 1 .9 1 . 7 
7 . 1 7 . 1 5 .0 
7 .0 6 .9 8 . 5  

LEPROMATOUS LEPROSY 

2 . 5  1 . 7 1 .4 
2 .9 1 . 7 1 . 2 
2 . 1 0 .7  0 .3  
3 . 5  2. 1 2 .2  

N M itsuda-Wade preparat ion from normal l i ver .  

o Preparat ion N :  1 2  x concentrated. 
V Dharmendra preparat ion from normal l i ver .  

W Preparat ion V :  25 x concentrated . 

4 weeks 

0.6 
1 . 6 
3 . 7  
8 . 9  

0.4 
0.6 
0. 1 
1 . 2 

* The nu mbers between ( ) show the number of pat ients, tested 
with t hat part icular preparat ion .  

pattern of react ion,  (b) to investigate the hypothesis of Kooij and 
Gerritsen that the presence of particles and their size m ight be of 
im portance and that i n  the M itsuda reaction we are deal ing with a 
k ind of foreign body react ion . 

The investigat ions described in  this paper were cond ucted with a 
suspension prepared from normal human l iver i n  the same manner as 
lepromin  from lepromatous t issue. As Kooij and Gerritsen obtained 
the strongest react ions with suspens ions of 'normal l iver prepared by 
the Dharmendra method, we also used th is method . 

Experimental Procedure 

Preparation  of normal t issue suspensions : ( Dharmendra method) .  
Normal human l iver was  autoclaved in  a 0.9 % sod i um chloride 

solut ion at 1 20°C.  and 1 5  lbs. per sq. inch for 20 m inutes. 
One hundred grams of the autoclaved l iver were thoroughly 

blended and extracted with 200 ml .  of chloroform in  a Waring 
blender and filtered through a thick layer of cheese cloth . The residue 
was subjected to three successive extract ions with 200 ml .  of chloro
form and the extracts combined . The chloroform was removed by 
dist i l lation under red uced pressu re and the syrupy residue was 
extracted with ether to remove the ether soluble l ipids .  After each 
extraction the particles were separated by centrifugation for 1 0  
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m in utes at 3,000 L p . m .  and final ly d ried at 40°C.  for a few min utes.  
I t  shou ld be noted that after the final wash ing the ether layer must be 
colourless and transparent,  ind icat ing that al l ether soluble l ipids 
have been removed . The average yield of the lepromin  thus prepared , 
was 1 . 5 gm . from 1 00 gms.  of l iver. The particles were suspended in  
0 .9 % sodium ch loride 0 . 5 % phenol solut ion and 0. 1 cc . was intra
dermally injected in Ban tu  patients with tubercu loid and lepromatous 
leprosy. 

Experiment I : To prepare a suspension wh ich i s  able to prod uce 
sat isfactory react ions ,  various  concentrations  of the t i ssue suspens ions 
were made i n  1 0 m ! .  0 .9 % sod ium chloride 0 .5  % phenol sol ut ion . 

The results of the average read ings are shown i n  Table I and 
Fig. I .  

TABLE I 

Average read ings in  mm .  of various concentrat ions Dharmendra 
normal t issue suspension . 

TUBERCULOID LEPROSY 

Prep. 48 11rs. I week 2 weeks 3 weeks 4 week s 

A ( 1 5)*  2.4 . 8  
B ( 1 5) 3 . 3  3 . 1 2 . 5  2 . 8  2 .8  
C ( 1 8) 4 .4 3 . 5  3 . 5  3 . 5  
D ( 1 5) 5 .2  4 .3  3 .9  3 .9  3 . 9  
E ( I  I )  5 . 5  5 . 2  5 . 2  5 . 2  5 .2  

LEPROMATOUS LEPROSY 
Prep . 48 hrs. I week 2 weeks 3 weeks 4 weeks 

A ( \ 5) . 6  0 
B ( 1 5) 1 . 9 1 . 3 1.0 0 .6 0 .5  
C ( I O) 3 .9  3 .0 2 .0 1 .4 
D ( I 5) 3 . 5  2 . 5  2 . 1 2 .0 2 .0 
E ( 1 5) 5 .2  4 .4  3 . 3  3 .2  3 . 2  

A 1 00  mg./ I O  ml .  

B 200 mg./ I O  ml .  

C 400 mg./ J O  ml .  

D 600 mg. / J O  ml.  

E 800 mg./ J O  ml .  

• See note Table A. 

We confine ourselves in  this article to the M itsuda reaction read 
after 28 days. The results of this experiment show that the reactions 
produced by preparation A and B were too weak and could thus not 
be used . Preparations C and D successful ly produced positive 
M itsuda reactions in tuberculoid leprosy. Preparation D produced 
too strong a reaction in lepromatous  cases and was thus omitted as 
a su itable suspension . We could not  succeed in producing  such 
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Fig. I .  Average readi ngs in mm. of various concentrations D harmendra t issue 
s llspension. For explanations see Table J .  Experiment I .  

strong reactions ,  as was reported by KooIJ AND GERR ITSEN ( 1 958) 
who u sed 80 mg.J l O  ml .  suspension (Prep .  W in the " introduction") .  
See "Discussion" .  Preparation C was u sed by us as the m ost suitable 
suspension . Preparat ion E also evoked too strong reactions in the 
l epromatous l eprosy and these react ions also tended to u lcerate. 

Experiment 2 :  To investigate the influence of the particles and 
particle size, the fol lowing attempts were made to annihi late them . 

(a) Four-hundred milligrams Dharmendra tissue suspension in 
10 m!. of phenol sal ine solution were i rradiated with u l t ra" 
sonic waves for 20 minutes and then injected as befo re .  

(b) Two-hundred mi l ligrams were hydrolysed for 12  hours with 
6 N H2S04 to break up the prote ins ,  polysaccharides etc. in 
their fundamental compounds and thus  removing them . The 
residue was washed u nt i l  free from acid, suspended in  5 m l .  
and injected . 

(c) A s uspension of 200 mg. si l ica (particle s ize about  5 I! com
pared to  the 3-4 I! of the tissue particle size) in  5 m l .  saline 
phenol sol ution , d i lu ted to faci litate administration, was 
injected . It shou ld be noted that this was not a col loidal 
si l ica preparation as was u sed by SHELLEY AND H URLEY 

( 1 960) . 

(d) The particles were digested by means of the proteolytic 
enzyme, t rypsin .  In order to obtain the opti mum pH of 8 
for Trypsin act ion, 200 mg. of normal t i ssue suspension were 
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mixed with 2 m l .  I % trYP'sin and 2 m l .  of 0. 5 % sod ium car
bonate. One cont rol preparat ion was also made and the two 
react ion mixtures i ncubated for 3 hours at 37°C. Subsequently,  
after inactivat ing the enzyme by heat ing in a boil ing waterbath 
for 30 min utes, the p H  was adj usted to 7 .4 .  

The resul ts  of the average read ings are shown in Table 2 and 
Fig. 2. 

TABLE 2 

Average read ings i n  m m .  of the various preparat ions tested 111 

Experi ment 2 .  

TUBERCULO ID  LEPROSY 

Prep. 48 hI's. I week 2 weeks 3 weeks 4 weeks 

A ( 1 8)*  3 .4  3 .0 2 .8  2 . 7  
B ( 1 2) 4 . 1 4 .0 4.2 3 .0 
C ( 1 5) 1 . 1  0 .9 0.5 0. 1 0 
D ( 1 5) 1 . 1  I . l  0 .9 0. 1 0 . 1 
E ( 1 5) 1 . l  0 .6 0. 1 0 . 1 

LEPROMA TOUS LEPROSY 

Prep. 48 h,.s. I week 2 weeks . 3 weeks 4 weeks 

A ( 1 0) 3 . 1 1 .9 1 . 5 1 . 5 
B (6)  1 . 7 1 . 7 1 . 7 1 . 7 
C ( 1 4) 0 . 5  0 .3  0 .2  0 .2 0 
D ( 1 4) 0 0 0 0 0 
E ( 1 4) 0 0 0 0 0 

A 400 mg. / I O  ml . I rradiated by u l trasonic waves. 

B 200 mg . /5 ml.  H ydrolysed by 6 N H 2SO4. 

C 200 mg. s i l ica/5 mi. 

D 200 mg. in approx . 5 ml .  sol ut ion.  Digested by tryps in .  

E Trypsin control . 

* See note Table A .  

Preparation A ,  which was  irradiated by  ultrasonic waves, i n  an  
attempt to  destroy or  break them u p  i n  smaller fragments, evoked a 
sl ightly weaker reaction than the equivalent, which was not  irradi
ated (See Experiment 1 ,  Prep. C) .  I t  was, however, impossible to 
destroy the particles completely by u l t rasonic waves.  The residue 
which contained particles of unknown composition after the hydro
lysis with 6 N H 2S04 (Preparation B) showed posit ive lepromin- l ike 
reactions and i t  could be concluded that the active principle was not  
destroyed . As  a further method, the particles were treated with the 
enzyme, t rypsin .  The results show that  the latter preparation, where 
the  proteins  of the particles were broken down to their fundamental 
amino acids and peptides, reacted negative i n  both the lepromatous 
and tuberculoid leprosy. I t  could be assu med that th is preparat ion 
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Fig.  2 .  Average readings i n  mm. of the variolls preparat ions tested i n  experiment 
2.  For explanation see Table 2.  

did not contain any perceptible macroparticles. It seems also t hat 
the proteins are not responsible for this reaction, a l though it  might 
have some influence. Preparation C showed only negative resu l ts .  

The results of this experiment indicate that the presence of tissue 
particles m ight be of importance for the lepromin reaction pattern 
evoked by normal t i ssue preparat ions,  but  also that not every 
particle does i t .  (Preparation C). 

Experiment 3 :  I n  order to investigate the act ion of the ether 
insolu ble lipids, a chloroform extract of the D harmendra normal 
t issue preparations was tested . Four-hundred mi l ligrams were ex
t racted in a micro-soxhlett apparatus with 50 m l .  of chloroform for 
8 hours .  

After evaporation of the chloroform under red uced pressure the 
25 mg.  fatty extract was emulsified in  2 m! . of phenol saline solut ion.  
The residue after chloroform extraction was also suspended in  10 m l .  
of phenol saline solution, and  tested . 

Chromatographic examination of the l ipid fraction was carried 
out according to ASSELlNEAU ( 1 952) and B EVAN et al ( 1 95 1 ) . As solvent, 
a chloroform :ethanol : water (80 :20 :2 .5 ,  by vol . )  system was used . 
Ten m icroliters of a 1 % solut ion of the fatty extract was appl ied 
on Whatman No. 1 paper and the ch romatogram developed for 
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6 hours .  To locate the position of the l ip id,  the paper was d ried at 
1 00°C.  in an oven and then treated with a I % sol ut ion of Phos
phomolybd ic acid i n  a mixture of equal parts of chloroform and 
ethanol ,  and dried again at 1 00°C.  A yel low spot, Rr val ue 0.9,  was 
found which corresponds with the sphingomyel i n  group  of the 
phosphol ip ids .  N inhydrin t reatment showed in  one chromatogram 
a very fai n t  purple spot, due to cephal in ,  but this could not be con
firmed by further chromatography. 

The average read ings in 5 patients with tuberculoid leprosy and 
4 patients with lepromatous leprosy injected with the above prepara
t ion,  as wel l  as the l ip id-free preparat ion ,  were as fo l lows. See 
Table 3 and Fig.  3. No histological i nvestigation of the react ion 
papules was carried out .  

TABLE 3 

Average read i ngs i n  m m .  of the l ip id ,  l ipid-free and control pre
parat ions .  

TUBERCULOI D LEPROSY 
Prep. 48 hrs. 1 week 2 weeks 3 week s 4 weeks 

A ( 5 )*  6 .5  5 .2  5 .4  5 .4 5 .0 

B ( 1 5 ) 3 . 5  2 . 5  2 . 3  2. 1 I .S 
C ( I S) 4.4 3 . 5  3 . 5  3 . 5  

LEPROMATOUS LEPROSY 

A (4) 6 .0 3 .0 3.0 1 .0 1 .0 
B ( 1 5) 3 . 3  1 . 7 1 .4 0 .9 0.6 
C ( 1 0) 3 .9  3 .0 2.0 1 .4 

A Lipid fract ion.  

B L ip id-free fract ion.  

C Prep.  C :  Exper iment l .  

• See note Table A .  

There seems to be a tendency for th is  l ip id fract ion to fol low the 
lepromin  pattern of react ion . However, the number of patients tested 
was smal l  and further i nvestigation  was necessary. The absolute 
l i pid-free fraction (B) showed posit ive resu l ts although weaker than 
the control  preparation (Preparation C). 

The l ip id extract of the same concentration as in the earl ier  
experiment was then injected i n  1 5  pat ients with tuberculoid leprosy, 
and in 14 patients with lepromatous leprosy. I n  half of the tuberculoid 
cases and half of the lepromatous cases the react ion papule was 
excised 3 weeks after inject ion and the react ion papules of the 
remain ing  patients were excised after 4 weeks and examined histo
logical ly .  

The average readi ngs are shown in  Table 4.  
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Fig. 3. Average readi ngs in m m .  of the l i pid,  l i p id-free and con tro l preparations.  
For explanation see Table 3.  

From these experiments it  was evident that the l ipid ext ract 
produced reactions in both tuberculoid and lepromatous cases, 
a l though weaker in the latter type. The absol ute l ipid-free prepara
tions (Table 3 ,  Prep. B) evoked weaker react ions than the control 
preparation (Table 3 ,  Prep. C), probably because some act ive 
principle was removed . 

Although the average read ings of the react ion papules in the 
lepromatous  cases after 3 and 4 weeks are somewhat lower than 
those of tuberculoid cases, the general pattern cannot be called the 
lepromin  pattern of reaction .  The read ings are therefore too high 

TABLE 4 

Average read ings in m m .  of the l ipid fraction .  

TUBERCULOID 

48 Itrs. J week 2 weeks 3 weeks 4 weeks 

6. 1 5 .9  5 .6  5 . 3  4.9 

LEPROMA TOUS 

'6.0 4.2 4 .3 3 . 7  3 . 1  
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in the lepromatous cases . H istological ly the l ipid fract ion evoked an 
epit hel ioid cel l  reaction in  several cases . This was only s l ight and 
did not occur  in  the lepromatous cases. H owever, compared to an 
act ive normal tissue suspension the epithelioid cel l  reaction was very 
weak and d id not occur in sufficient cases of tuberculoid leprosy. 

Discussion 

Although we could confirm the results of KoolJ AND GERR ITSEN, 

the  react ions obtained with our preparat ions from normal l iver were 
considerably weaker in  evoking the lepromin reaction pattern . 
Probably the composit ion of the l ivers used for the preparation of 
the tissue suspensions was not  the same due to age, u n known diseases, 
etc. In preparing these t issue suspensions, attent ion should be given 
to these condit ions .  

I rradiat ion by u l t rasonic waves and also breaking down of the 
proteins and other hydrolysable compounds by 6 N H2S04 did not 
decrease the activity of the normal t issue preparation m uch. Both 
preparations sti l l  contained particles .  Complete destruction of the 
particles by t he enzyme, trypsin ,  lead to a preparat ion wh ich was 
inactive. The influence of the l ipid fraction was probably e l iminated 
by the h igher degree of dilution . KOOlJ AND GERRITSEN ( J 958) also 
found that bacterial fi l t rates of normal l iver suspensions were 
inactive . This indicates that the particles and probably their  s ize are 
of great importance if not  essential for e licit ing the lepromin  pattern 
of reaction by a normal t issue s uspens ion .  That a special particu late 
state can be of i m portance for producing an epithelioid cell reaction 
was recently shown by SHELLEY AND H URLEY ( 1 960) who demon
strated that epithelioid silica granu lomas could be evoked regularly 
in any individual by in t radermal injection of col loidal s i l ica and 
that the phenomenon is dependent on the col loidal nature of the 
s i l ica. It i s  not  known yet how col lo idal si l ica reacts in lepromatous 
leprosy. This problem is  under i nvestigat ion.  

In add ition ,  a certain chemical composition of the particles seems 
essential becau se not every particle evokes the reaction .  The react ions 
produced by the isolated l ipid fraction (Exp. 3,  Prep. A) were 
stronger than those of the control (Exp. 3, Prep. C), however, the 
readings i n  lepromatous leprosy were rather high. This does not 
resemble the lepromi n  reaction pattern . Histologically, the l ipid 
fraction produced a very weak epithelioid cell reaction in several 
tuberculoid cases but  none in lepromatous cases. On the contrary 
the lipid free preparation containing particles (Exp. 3, Prep.  B) 
showed weaker reactions than the control, but more the typical 
lepromin reaction pattern .  Unfortunately no histological examination 
of the reaction papules were carried out. I t  should be stressed that in 
future research in  this field histological examination is necessary. 
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Although the l ipid fract ion d id not e l icit the typical lepromin  type 
of reaction it  i s  sti l l  of i n terest that a substance can be iso lated from 
normal  l iver t issue which prod uces epithel ioid ce l l  react ions .  I t  is  
possible that this or  a s im i lar substance was responsible for the 
histological sarcoid react ion wh ich SONES el al ( 1 955 )  obtained with 
fi l trates of a Kveim antigen prepared from sarcoid lymph nodes. If 
th is  explanation is correct i t  does not support the view that the 
Kviem reaction in  sarcoidosis is a response to the introd uction of a 
specific antigen .  

As the  normal t issue suspension contains both  particles and  the  
iso lated l ipid fraction i t  is possible that they co-operate i n  evoking 
the lepromin  pattern of reactions .  

Summary 

1 .  We could confirm the results  found by Kooij and Gerritsen ,  
but  were unable to prod uce such strong react ions reported by them . 
This deflection m ight probably be due to a d ifference in  age, unknown 
d iseases, etc .  of the ind ivid ual . 

2. Annih i lation of the particles by u ltrasonic waves was unsuc
cessfu l .  Preparations of n ormal liver tissue i rradiated with u l t ra
sonic waves, as wel l  as an absol ute l i pid free suspension and the 
residue after 6 N H 2S04 hydro lysis st i l l  showed the lepromin pattern 
of reaction .  By means of tryps in an inactive preparation was ob
tained which failed to produce the lepromin  pattern of reaction .  
Therefore i t  is  assumed that t h e  particu late state is o f  importance, i f  
n o t  essential .  

3 .  A l ipid substance, sphingomyel in ,  was isolated from normal 
l iver preparat ions which was able to prod uce epithel io id cel l react ions 
but not the typical lepromin  pattern of react ion . This fi nding is not 
in  favo ur of the view that the  Kveim ant igen contains  an antigen 
specific for sarcoidosis .  

4 .  I t  i s  possible that the particles and the isolated lipid fract ion 
, 

co-operate i n  producing the lepromin pattern of reaction evoked by 
normal l iver suspensions .  
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A R EV I EW O F  L E PROSY WO R K  I N  

ET H I O P I A ,  U G A N D A ,  N. R H O D ES I A  

A N D  TA N G A N Y I K A  

Report o f  a Brief Tour  made by 
DR . N. D. FRASER 

Medical Secretary of The Mission 10 Lepers in May-June 1 96 1  

Review of Leprosy Situation in Ethiopia 

A val uable su rvey undertaken by Dr. K .  F.  Schal ler, Ch ief of 
Leprosy Control Service of Ethiopia and M ed ical Director of the 
Princess Zenebework Memorial H ospital i ndicates that t here may be 
as many as 200,000, or even more people suffering from leprosy in 
Eth iopia .  The survey shows the d i stribution i n  the various provinces, 
and the incidence, wh ich varies from 5 to 1 40 per 1 ,000 of the 
population .  

Provision for t reatment i s  avai lable a t  certain hospitals,  segrega
t ion vil lages and out-patient cl in ics, and 30,000 pat ients are l i sted 
as having received some treatment.  

In the Shoa Pro vince. The Princess Zenebework M emorial 
H ospital provides 1 ,250 beds .  At Akaki ,  a segregat ion vi l lage looks 
after 270 patients, and at 4 Government O.P.  Clin ics the patients 
registered number 8 ,570. 

In the A russi Pro vince. The Sudan Interior M iss ion's Shashemane 
Leprosariu m  is  l isted as providing 240 beds, and the S . I . M .  Shashe
mane Segregation village as provid ing 4 1 3 beds, while out-patients 
registered n u mber 8 ,500. 

In the Wollo Province. The Selassie S . l .  M .  Leprosarium near 
Dessie is  listed as having 600 patients in  a segregat ion vil lage with 
1 , 500 out-patients on the register .  

In the Haran Province a Roman Cathol ic  H ospital provides 
accommodation for 208 patients, with 300 in a segregation vi l lage 
and 2,000 registered as out-patients. 

In the Kaffa Province the Government Princess Tsahai Hospital 
at Jimma provides 30 beds for leprosy patients, while 1 00 are housed 
in a Government Segregation Vi l lage and 1 00 are l isted as out
pat ients. 

In the Gojjam Province 7 Government Clinics are listed with 
5 ,600 patients registered . 

In the Begemeder Province the Ethiopian Church is caring for 70 

patients in a segregation vil lage at M andeba, whi le  a Government 
cl inic l ists 2 1 7  registered at Gondar.  
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These figures were reported to a National Leprosy Conference i n  
1 959. Though not completely u p-to-date they are significant a n d  give 
an indicat ion of the size of the problem and of the interest it has 
aroused . 

From Dr .  Larsen I learned of a project now being carried out .  
The Swedish Government i s  financing the bui ld ing of a poly-cl in ic 
i n  the Gojjam Province . The cost i s  i n  the neighbourhood of 
U .S .  $ 1 40,000 . I t  is  to include 4 Leprosy Clin ics and a 40 bed 
Leprosy H ospital . It is  eventual ly  to be staffed by Eth iopians who 
have been trained at Addjs Ababa. 

The Ethiopian Govern ment has put a proposit ion before 4 
M iss ions-the Sudan I n terior M i ssion, the M oravian M ission, the 
American Baptist Convent ion and the Roman Cathol ic M ission .  I t  
i nvolves the establ ishment by each M ission of a Leprosarium for 
500 patients to which Govern ment would have the right to transfer 
250 patients from the Central Leprosari um at Addis Ababa. The 
aim is  to reduce the number of patients who have been found begging 
i n  the  streets of Addis Ababa, and i f  possible to close down the 
Central Leprosariu m .  Government i s  prepared to pay U . S .  $ 1 0,000 
to the M ission as soon as the contract is signed . Each M ission i s  
asked to put  U .S .  $30,000 in to the project for bui ld i ngs over a 5-year 
period . Land i s  offered in each of the areas concerned . Govern ment 
wi l l  accept responsibi l ity for a maintenance grant on a per capita 
basis of U .S .  20 cents a day, up to 500 patients .  The M ission wil l  
have ful l  freedo m  for rel igious work, and wi l l  have the right to 
d ismiss any patient who fai l s  to co-operate. Government maintain 
the right to see that no patient remains who should be d i scharged . 

Rev. D .  S .  Sensenig of the M oravian M ission gave me these 
detai l s  and showed me on the map the site of their M ission work 
and of the proposed new leprosariu m .  It i s  in H arar Province at 
Deder near Dire Dawa. At present  they have an O .P .  Clinic there 
attended by some 70-80 patients .  

Dr .  Schenck of the Baptist General Conference informed me that 
h i s  m i ssion is signing an agreement to go forward with the establ i sh
ment of a new leprosarium for 500 patients in the Arribo d istrict of 
the Shoa Province some 50 mi les west, and 60 m i les n orth of Addis  
Ababa. Dr .  Schenck i s  planning to u ndertake orthopaedic surgery, 
whi le Dr. Rupert develops the General Medical programmt:. 

The Swedish Ambassador reported that Swedish friends, having 
seen the leprosy situation in Ethiopia retu rned to t heir country and 
began an appeal which raised over £ 1 ,000,000 (one mil l ion pounds, 
sterl ing) within 12 months .  This has, I gather, been turned over to 
the "Save the Chi ldren Fund" for u se in  leprosy work. 

Impressions of the S1. M. Selassie Leprosarium near Dessie, 240 
m i les north of Addis Ababa. The site is an excel lent one with a good 
water supply and plenty of land for gardens and agricu l tural 
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development .  The Rev . F. E. Este l le is i n  charge of the agricu l tural 
work and i s  doing a splendid job. 

There were more than 200 pat ients in  the leprosari um .  1 00 had 
j ust recent ly been transferred by Govern ment from Addis Ababa of 
whom 25 had refused to stay-but more patients were to be ad m itted 
from the O. P .  Cl in ic .  It is planned to increase the accommodat ion 
by repair ing h uts in  the "Segregation Vi l lage" adjacent to the 
leprosari um,  and bringi ng them u nder the fu l l  control  of the 
leprosari u m .  

] n  addit ion to the O. P .  Cl i n ic held a t  t h e  leprosari u m  there are 
two other cl in ics, one 50 m iles to the N ort h and the other 50 mi les 
to the South at wh ich patients are seen once a month .  Because many 
patients have to travel several days journey to attend these c l in ics 
tablets are given to cover a period of th ree months-and when 
the heavy rainy season i s  approach ing even five months ! The 
regularity with which pat ients return is evidence that very cons ider
able good work i s  being  done by this bold t reatment .  Over 6,000 have 
been entered in the out-patient register. 

There is no  doctor at the Selassie Leprosari um ,  the t reatment 
of the pat ients being under the control of M rs .  M. M .  Fishwick,  
R .N . ,  R . M .  with the assistance of "dressers"-patients who have been 
t rained i n  the work . The level of ed ucation of al l  the patients i s ,  
however, very low and the best are not very rel iable. In spi te of the 
size of the work and the difficult ies of finding su itable assistants 
from among the pat ients,  excel lent work was being  done.  

The Rev.  P .  E .  Entz,  the Superintendent, arranges for al l  pat ients 
to spend half the day at school and half the day working i n  the 
gardens or on the farm. No pat ient i s  al lowed to be idle .  One or  two 
patients  were weaving  cloth .  

Hospital Buildings and Equipment. These were of t he  s implest, 
but were being put  to good use. 

Mission to Lepers Grant .  The grant  from the Govern ment covers 
the cost of the patients'  food, cloth ing  and pocket money. The 
M ission to Lepers grant covers the upkeep of the h uts, the replace
ment of huts too old to repair, and the cost of medical suppljes . 

I nvaluable work is being  done by the staff of the leprosari um but  
the appoin tment of a doctor js u rgent .  One with experience of eyes 
would be most valuable, as there is  a general cl i n ic held in a separate 
bu i ld ing at the entrance to the leprosarium to which many patients 
with eye conditions come. The S . I . M .  are wel l aware of the need for 
a doctor-in fact are on the look-out for at least three doctors. 

Impressions of the Shashemane Leprosarium, 1 50 m i les South of 
Addis Ababa. The excel lent agricul tural work being done in this 
leprosariu m  needs no  detailed comment .  M r. B .  H. Bond i s  making 
very good use  of the land avai lable. 
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The Leprosy H ospital ,  plan ned to provide accommodat ion for 
25 patients, had 54 pat ients  in it at the t ime of my vis i t .  The so-ca l led 
"hospital area" is a long row of 50 huts which provide accommoda
t ion for single women, for married couples and for men,  to a total 
of 200 pat ients .  Govern ment grant  covers cost of food for these 
pat ients .  The segregation v i l lage provides fu rther huts for the 
accommodation of 300 patients .  Others have occupied land outside 
the leprosari um on the banks  of the st ream which bri ngs water 
th rough the leprosari um to the Staff Compound .  Treatment is 
provided for approximately 1 , 200 pat ients in  add it ion to those who 
attend as out-patients and who now number some 7, 500 on  the 
register. 

Dr.  Margaret Fitzherbert and her col leagues are doing a wonder
fu l piece of work. I n  add it ion to the leprosy work there is a General  
C l i n ic, attended by approxi mately 1 00 patients a day,  to wh ich i s  
attached a ward un i t  of 1 2  beds .  M r. R .  D.  Nagel ,  R . N . ,  carried a very 
large part of th i s  respons i bi l ity, but  it i nevitably adds to Dr .  
Fitzherbert' s  burden .  

The work  the  n urses are do ing  i n  the hospital is  beyond praise, 
but the condi t ions in wh ich t hey are working are so bad that steps 
shou ld be taken as a matter of u rgency to  i mprove them . The hospital 
should be enlarged to provide 50 beds .  My suggest ion would be 
( I )  to i ncrease the ward accommodation from 25 to 50 beds .  (2) Bui ld 
a new operat ing theatre. (3) Provide a "clean-room" for the use of 
heal thy staff only .  

Government 's  proposal to support a further 500 patients at  
Shashemane i s  g iv ing the S. I . M .  some concern, and they are giving 
the whole matter very careful considerat ion .  I t  i s ,  I think, a l ready 
real i sed that the leprosar ium is not on ly  attracting too many patients, 
but that patients are camping round about .  No centrifugal action has 
been developed , and d iscussions were held as to what fu rther 
expenditure might be incurred in the t ra in ing of patient-staff to 
undertake mobi le  cl in ic work and later to staff out ly ing d ispensaries ; 
support for such developments, if needed , m ight wel l be sought from 
The  Miss ion to Lepers . 

Leprosy in Uganda 

In  1 955  Dr. J .  A .  Kinnear Brown, Government Leprosy Special ist ,  
est imated that there were some 80,000 persons suffering from leprosy 
spread over a populat ion of more than 5,000,000 and an area of 
93,000 sq. m i les .  In 5 voluntary settlements it was possible to 
accommodate rather less than 2, 500 patients .  

Since then t reatment has been made available to more than 
60,000 patients, and i t  has been clearly demonstrated that a co
ord inated leprosy programme can be developed in  which Govern-
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ment M edical Services, Med ical M issions and Local Authorit ies 
each carry a share of responsibi l i ty .  

This  outstand ing ach ievement i s  the resu l t  of careful  preparation  
and  planning, i nclud ing conference w i th  County Counci ls  and  d is
trjct teams,  with a persistent and consistent fol low-up progra m me.  
Over a period of 2t  years more than 60 surveys were undertaken 
with the co-operation of the admin i strative and medical staff of 
the country and with the goodwi l l  of the people.  

Two points were consisten t ly emphasi sed-the need for con
t in u i ty of t reatment over long periods of time, and the need for the 
segregation of those suffering from the contagious form of the 
d isease. I t  was suggested that the com m un ity should,  i n  each area, 
provide smal l  t reatment vi l lages wi th in  reach of rural medical uni ts .  
The work was undertaken as a form of com m unal labo ur .  In one area 
the local populat ion cleared a s i te, made a road 2 m; les long and 
provided accom modation for patients a l l  within a matter of a few 
weeks ; and with in 3 weeks of i t s  opening 400 patients were admitted 
and treatment begun .  In another area 6,000 workers turned ou t  and 
with in 3 days cleared a site and completed the bui ld ing of a vil l age 
and treatment centre .  

In the fi rst  year 3 such leprosy treatment vi l lages were bui l t ; 
i n  the next 8 and the next 1 1. Year by year the n umber increased 
unt i l  today there are some 80 leprosy v i l lages throughout  Uga nda, 
which, with faci l it ies avai lable in  c l in ics and rural medical u nits for 
n on-contagious pat ients, provide treatment for some 30,000 patients .  

The part the M iss ion Leprosaria play in this comprehensive 
programme is  to provide special faci l it ies for the i nvestigation and 
treatment of t hose pat ients who do not respond to routine treat
ment ; to train medical assistants, leprosy dressers, welfare workers 
and others to assist in the treatment of patients in  the l eprosy vi l lages 
and in rural c l in ics ; to undertake research in occupational t herapy 
and in the train ing of patients to acqu i re sk i l l s  with i n  the l imitations 
i mposed by their  d isabil ities ; and when sk i l led surgery and physio
therapy i s  available to undertake the plastic and orthopaedic opera
t ions for the correction of deformities, cont ractu res and paralyses. 

In addi t ion to this medical and surgical care for the body there 
are wonderful opportun it ies for the education of the patients,  and 
for present ing to them the Good News of One who died for them 
and promised a Life more Abundant and indeed Life Everlasting to 
those who believe . 

Leprosaria in Uganda 
( 1 )  Kumi  and Ongino 
(2) Kuluva 
(3) Lake Bunyonyi 
(4) Bu lubu  
(5 )  Nyenga 
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Impressions of the work at O�1gino and Kumi, and i n  the leprosy 
vi l lages. One's first i m press ion was of wel l -cared-for grounds both 
at the K u m i  School ,  and at the Ongino Leprosarium .  Bush had been 
cleared , playing fields and gardens laid out, and wide tracts of lands 
brought u nder cult ivat ion .  Flowering shrubs and bushes brought 
colour  i n to the scenery ; and a flour i sh ing honey-prod ucing i nd ustry 
was attracting a lot  of in terest . 

The school with 300 pupi l s  was winn ing  prizes for competit ions 
open to a l l  schools i n  the d i strict ; I saw the phys ical dr i l l ,  and a 
footbal l  match ,  and fo und the spir i t  of the work excel lent .  

In  the leprosar ium with 400 pat ients under treatment everyth ing 
seemed very wel l  organ ised . M iss Nevi l le's research i n to su itable 
handwork for crippled patients was meet ing with real success and 
had al ready att racted a great deal of in terest. 

The most i mmediate need was for new dormitories for the school 
and better housing for the African Staff. 

A vis it  to one of the leprosy v i l lages interested me very m uch 
i ndeed . Bu i l t  by comm u nal effort, and controlled by the Ch ief of the 
d i strict, the segregated pat ients were wel l cared for, and supervision 
was sufficient  to encourage them to maintain their huts in good shape 
and the grounds in good condit ion .  Dist rict officers, agricul t u ral 
officers and health officers al l  helped in the supervis ion and develop
ment of the v i l lages, and treatment was given by a medical assistant, 
or leprosy dresser under the supervision of one of the members of 
the staff of the leprosari um .  This  made i t  possible to provide segrega
t ion and t reatment for those patients suffering from the contagious  
form of the d isease at very l i ttle cost  and wi thout  removing them 
hundreds of mi les from their fami l ies and normal environment .  I n  
fact relatives (but not chi ldren) were encouraged t o  vis i t  members 
of their fami ly in the v i l lages and to bring them food, etc . ,  in so doing 
maintain ing contact with them throughout  the period of their  
treatment. 

Dr. Kinnear Brown's B. C.G.  Research Programme. U nder the 
d irect ion of the M ed ical Research Counci l  Dr. Kin near Brown with 
the assistance of M iss Stone, S .R .N .  of the K umi  and Ongino Lepro
sari um has begun  a research project to test the effect of BCG vacci
nation on chi ldren.  and to show whether or  not such vaccination 
in  any way protects children from infection with the leprosy baci l lus .  

Dr .  B rown is contacting the  chi ldren of patients attending the  
leprosy out-patient clin ics and those of patients in  the leprosy vi l lages, 
i s  testing every chi ld with tubercul in ,  and is  i noculating alternate 
tubercu l in  negative reactors with BCG Vaccine. Dr. Brown hopes 
to deal with some 1 2,000 chi ldren  in this way. and in due course to 
show whether there i s  a greater incidence of leprosy amongst  
t hose not  protected by B C G  Vaccine than amongst those so 
protected. 
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Leprosy in Northern Rhodesi.a 
A detai led l i st of Leprosaria i n  Northern Rhodesia i s  to be 

found in the International Leprosy Journal, Vol . 29, No . 3 .  
Although a number of su rveys have been und.ertaken in  Northern 

Rhodesia (R. G. COCHRANE  in 1 932, E .  M U I R, 1 940, Ross IN N ES,  1 950, 
J. WORSFOLD,  1 957) ,  the fu l l  extent  of the problem has never been 
clearly revealed . Figures vary from 1 0  per 1 ,000 to 25 .6  per 1 ,000 
for d ifferent p rovinces . Dr. Worsfold ind icates that h is  1 957  su rvey 
in the Balovale region ,reveals  a decl ine in the i ncidence of leprosy 
there. The Health Department reports some 44,000 cases of leprosy 
i n  the Federat ion ,  with some 1 4,000 receiving care or treatment .  

The figure of 3,000 est imated for the Copper-belt i s  apparent ly 
based on records showing 300 pat ients registered and attend ing out
pat ient cl i n ics or  rural health centres for t reatment .  At the Fiwale H i l l  
H ospital a l l  those suspected to  be  suffering  from leprosy are referred 
to Ndola and on ly  those sent back with a diagnosis of non-contagious 
leprosy are registered and given t reatment, the contagious pat ients 
being sent to Luapula.  

S ince Jan uary, 1 96 1 , 60 pat ients have been registered ; wh i le at the 
Kafulafuta S .A . B .M .S .  H ospital , 40 pat ients are attend ing for 
treatmen t .  

The  pat ients were advised that  Dr.  Currant,  Leprosy Specia l ist 
for the Federat ion,  would be vis i t ing the Fiwale H i l l  H ospital on 
J u ne 1 4th ,  and were asked to attend so that he could review the ir  
progress. In  addition to 20 patients al ready on the register, 10 new 
patients appeared . For 3 of these Dr .  Currant, made special arrange
ments for rail transport to Liteta so that he could admi t  them for 
special t reatment of reaction condit ions .  

The main purpose of my visit to Northern Rhodesia was to meet 
the Rev. Wi l fred Ed m unds,  M issionary Director of the S .A . B . M .S . ,  
and  to discuss w i th  h im a proposal for the  establ i shment, wi th the 
support of The M ission to Lepers, of new work at Fiwale H i l l .  This 
proposal had been brought to the attent ion of the S .A . B. M .S .  by 
the Health Department of  the Northern Rhodesian GovernJTIent 
wh ich meant ime has to send leprosy pat ients i n  need of segregation 
e i ther  to t he Government leprosariu m  at Liteta, 1 20 mi les to the 
South ,  or to Luapula 270 m i les to t he North. 

Our visit to the proposed site showed us a dirt road which was 
j ust passable, but which cou ld easi ly be improved, lead ing to a good 
tract of land lying between the j unct ion of two rivers .  Thick bush 
covers the s i te at present  but  th is  could be cleared without d ifficulty. 

We were joined by Dr.  E .  J .  Currant, Leprosy Special ist for the 
Federation and by Mr. Densham represent ing the Provincial Medical 
Officer to discuss the matter in more detai l .  

D r. Currant  confi rmed Govern ment's desire to  see establ ished 
in the Copper-belt area a leprosar ium to which patients in need of 
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segregation could be ad mitted, so as to avoid the necessity of sending 
them to Luapu la  270 mi les to the North .  I t  was, however, real ised 
that wh i le leprosy v i l lages migh t  be developed by the Africans  who 
were l iv ing i n  the bush on s i tes near their homes, there would be 
difficu lties in developing such vi l lages for those l iv ing in the u rban 
and suburban regions  of the Copper-belt .  Fiwale H i l l  is ,  however, 
close to the railway and a model leprosy vi l lage bu i l t  near the leprosy 
centre could provide the accommodation needed, and would still be 
with in  access of fami ly  and friends.  

Leprosy in Tanganyika 

Having completed my d i scussions at Fiwale H i l l  I trave l led by 
air to M beya in Southern Tanganyika and was able to visit the 
M akete Leprosari um on the fol lowing day, J une 1 5th ,  t h rough the 
k indness of Dr .  Eckart who arranged t ransport for me to Tukuyu .  
At the Tukuyu Govern ment H ospital I met Dr .  Carson and S i ster 
Macnamara and accompanied them on a routine vis i t  to the lepro
sarium .  Dr. Wheate, formerly Med ical Superintendent had been 
transferred to G hazi ; M r .  Powel l ,  a BLRA worker had resigned to 
take up  work for the b l ind ; Si ster Pedersen was on leave, and a new 
African M ed ical Assistan t had j ust recently taken up  his  dutie s . 
There are 650 pat ients under treatment,  with h ospital beds for 36 . 

Twelve out-patient cl in ics attend to some 3 ,000 pat ients .  I n  spite of 
serious staff shortages the work seemed to be wel l  maintait:.led . Dr .  
Carson,  who was to retire at the  end of the month,  saw al l  the patients 
i n  the wards and showed me over the leprosari um,  including the new 
Church , which is a very attractive bui lding. 

The leprosariu m  has some 5 sq.  m i les of land for cu l t ivation .  
The  M in ister of H eal th  at Dar-es-Salaam, h owever, feels  it i s  a 
m istake for the M ed ical Department to be responsible for agricu l 
t u ral developments and i t  looks as if part of th i s  land may be taken 
over for other use. 

The major  problem is one of staff shortage, wh ich is  affect ing 
nearly al l the medical work in  Tanganyika.  

From M beya I flew to Tabora and was m ost kindly received by 
Dr .  R unciman,  Provincial Med ical Officer, Tabora. Dr .  R u nci man 
took me by road to  vis i t  the Sikonge Leprosarium where I met and 
was entertained by Mr. and M rs .  Jorgensen, by Dr .  ( M rs . )  Petersen,  
Sister Martha Pedersen, and by Dr .  and M rs .  Andersen . Dr.  Ander
sen had j ust arrived to assist Dr .  Petersen i n  t he heavy responsibi l ities 
she was carrying in  both the General Hospital and the leprosarium .  
The work  at Sikonge was wel l organised in  every department,  medical 
work, education and occupational activities, but the need for yet 
more to be undertaken was appreciated . 

From Tabora I took the t ra in  to I t igi where Dr.  S .  M oris of  
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American Lutheran M iss ion,  k ind ly met me and motored me to the 
Jam b i  Leprosar ium . This new venture has been establ ished on 5,000 

acres of h igh-lying land, fal l ing away on one side to the site of the new 
reservoi r  and on the other to land recla imed from the bush . 

I n  addit ion to Dr .  and M rs .  M oris, the staff consists of M r. 
Renner, Admin istrative Superintendent who is bringing more and 
more land under cult ivation .  Str .  V .  H ult ,  Str .  Lois Bernhardson 
who has had t rai n ing in laboratory work and M iss Ois Heidel ,  an 
Occupational Therapist with Physiotherapy t rain ing .  

Four-hundred al)d forty patients have been adm itted . There are 
excel lent wards for 35 male pat ients with accommodation for 45 more 
i n  "weak" I ;nes r .e.  the hospital annexe) . Eight out-patient c l inics 
haw been developed by the M ission .  M any pat ients attend Govern
ment rural heal th cl inics. 

The need for a women's ward i s  recognised , as wel l as accommo
dation for healthy chi ldren, and nearby for the ir  mothers whi le  they 
are nursing  them . 

The majority of patients l ive i n  wattle and m ud huts bui l t  by 
themselves and sited near the cult ivated land, one and one-th i rd 
acres of wh ich i s  al located to each pat ient who i s  fit to work i t .  

Disabled patients are helped i n  preparing the ir  ground for 
growing crops. 

The arrangement by wh ich pat ients farm their own plot is one 
wh ich al lows the pat ient freedom to do the work i n  his own way and 
in h is  own time. This has advantages, but  where a ski l 1ed agricu l tural 
supervisor i s  available, and the a im i s  to encourage patients to stay 
only as long as may be necessary, even better results should be 
possible of achievement by employing communal methods ; or 
poss ibly by a combination of bot h .  

Makutupora. D r .  M oris accom panied me b y  road t o  Ki l imatinde 
where I received a warm welcome from Dr. and M rs .  Wel lesley 
Hannah , and to M akutupora where M iss' Preston and M r. and M rs.  
Leach entertained us .  

It took me some t ime to grasp the s ize and extent of the problem 
here. M iss Preston is  grappl ing, with assistance from Dr.  Hannah ,  
and strongly supported by M r. and M rs .  Leach,  with some 1 . 200 

patients .  
There were 1 6  women i n  the 6 bed women's  ward ; 1 0  men i n  

the men's ward with 3 more o n  the verandah ; 1 2  with ulcerated feet 
i n  special cottages nearby. There were 40 i n  the women's l ines, 
I \ 0  in the men's l i nes, 30 boys and 30 girls. 

These figures include 23 men and women who support themselves 
at Sukamahela, a mile away, on land which they can farm.  There 
they have bui l t  themselves a wattle Church,  which was kept clean 
and tidy and to which come many of the 200 former pat ients who 
have · establ ished themselves beyond Sukamahela. There are in 
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addit ion some 300 former pat ients who have settled down i n  the R ift 
Valley where they are farming the land . 

I n  add it ion to these 500 former in-patients, who now attend as 
out-patients, and of whom a number have relapsed and appear to be 
resistant to fu rther D DS treatment,  there are some 300 of the ir  
chi ldren who come to Mi ss Preston for general t reatment, and so 
come under her observat ion .  A further 1 50 heal thy partners of 
pat ients or  former pat ients also turn to M iss Preston for help .  Many 
of these people are al ready in need of food su pplies, as the rains  
practical ly fai led and crops have conseq uent ly been very poor. 
On acco unt  of a water supply which has proved quite i nadeq uate, i t  
i s  planned t o  transfer al l in-patients t o  a new leprosari um a t  Hombolo 
near Dodoma.  

On J une 23rd M r. J .  Denton,  Dr.  H annah and I flew over the site 
of the new Hombolo dam and reservoir, i n  a M i ssionary Aviation 
Fellowship 'plane to view the land al located for the new leprosarium .  
The reservoir came into view within a few min utes of cl imbing to  
flying height, and  the  i ntervening 20  miles soon s l ipped away below 
us. We got a good view of the dam, of the reservoir,  bui lt to protect 
a main road from damage during heavy rains, and of the th ick bush 
( said to harbour elephants and rh inoceros) al located for the lepro
sari u m .  B reaks had been cut through the bush mark ing  boundaries 
of the 200 acres, and these we were able to identify .  From the air  
the land seemed flat and unattractive, but  when in the afternoon 
Bishop Stanway accompanied u s  on another vis it  by road we got a 
d ifferent impression .  The huge size of the dam was appreciated, and 
the tremendous amount of work that had gone into its construct ion,  
damming the river for 2-3 mi les in  its course ; and the ground seemed 
m uch more fert i le ; while the bush was found in  some parts to be 
quite impenetrable .  

Work on the construction of the dam has now been completed , 
and arrangements have been made for carrying a 3 in .  p ipe-line fro m  
a sump below the dam t o  a pump house, from which water will  be 
led to the site prov:ding 80,000 gallons a day. Al l  other outstanding 
d ifficulties have been overcome, and the work can proceed as soon 
as th is  piping is  completed . 

The first stage wil l  involve clearing of the bush,  tht<n work on 
buildings can begin .  

The need for new developments in Western Tanganyika. At  
Dodoma both Archdeacon Pearson and  Bishop Wiggin s  spoke to  
me  abou t  the  need for new work to be developed in  t he  Western 
regions of Tanganyika. 

Bishop Wiggins  is  responsible for the Lake Provinces, bordering 
[he Southern half  of Lake V ictoria on the East, South and West 
sides. There has been delay in considering what should be attempted 
pending information as to plans for leprosy work to be undertaken 
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by the Swed ish Lutheran M ission,  and by a Swed ish Save the 
Chi ldren's  Fund G rant .  These efforts, i t  now appears, wi l l  be con 
centrated in the  t ip of Western Tanganyika where it im pinges on the 
R uandi U rundi  and Uganda borders. This  leaves wide areas to the 
South and to the East of the Lake where no leprosy work is bei ng 
done.  

A rchdeacon Pearson is responsible for the U ha Province wh ich 
l ies along a part of the R uanda U rundi  border to the N orth of 
Kagoma, and along the shores of Lake Tanganyika to the South . 
K ibondo, 1 50 mi les to the North East of Kagoma would be a 
possible centre from which to develop new work . 

Whi le i t  is known that there is a leprosy problem in these regions 
there is not  sufficient information to give a clear pict ure of the extent 
and nature of the problem . The people are prim it ive and suspicious .  
One W H O  Yaws su rvey group had to be evacuated hurriedly for their  
own safety, as the taking of blood for examination had become 
associated with the bottle of tomato sauce on the group's d in ing 
table, and with the l i pstick used by some of the n u rses .  

The  mos t  important step to be  taken is to make  contact with 
and gain the confidence of  the leaders of the people ; t hen by patient 
and persistent teaching and demonstrations to show the value of 
modern treatment of such s imple condit ions as yaws, malaria and 
worm infections .  W hen once confidence has been gained then some 
measure of co-operation can be looked for and the establ ishments of 
a chain of heal th centres begun .  

This is  a process which wi l l  take time a n d  wi l l  depend on the 
appointment of staff, able to talk to the people in  their own language, 
and prepared to travel extensively t h roughout t he district, making 
themselves known, and accomplishing as much as can be done 
successful ly with l imited faci l i t ies du ring  brief visits .  

A survey alone tends to bring out into the open problems wh ich 
are best left undisturbed if nothing further is to be done about  them ; 
a survey that established treatment cent res and is fol lowed up  by 
regular visitation could lead to the development of a widespread 
public health service which include leprosy within its purview. 

r was assured that the co-operation of District Officers and Healt h  
Officials would b e  forthcoming, a n d  fel t  that developments along the 
l i nes of those achieved by Dr. Kinnear Brown in Uganda rrught be 
undertaken ; the most important step is  to find the right person nel 
for the project, and then to give them sufficient experience to make 
a good start .  A visit  to Uganda might be invaluable, fol lowed by a 
tour of the districts, combining a healt h  survey with health talks ,  
fi lms and demonstrations, and with the treatment of s imple con
ditions ; and with a wel l-planned follow-up programme. 

r t ravel led by train fro m  Dodoma to Morogoro, where r was 
met by D r. J .  S .  Mered i th ,  Medical Specialist for Tanganyika, and 
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by M r. G .  Cooper, BLRA work,?r at the Chazi Govern ment Lepro
sari um .  Dr.  L. E .  B .  Delany, Provincial M ed ical Officer, had k indly 
arranged for us a l l  to  stay with h im in  his home where we were 
welcomed by M rs .  Delany. 

Dr. Meredith had come from Dar-es-Salaam especial ly to jo in  
us in  a visit to the Chazi Leprosar ium ; as indeed had M r. Cooper 
who, with his fami ly  had a lready reached Dar-es-Salaam on the 
first stage of their journey to England .  

O n  June 27th Dr.  Delany took us  al l i n  h i s  car by road , first t o  a 
H ealth Centre some m i les beyond Chazi, and then back to the Chazi 
Leprosariu m .  It was the day for the treatment  of leprosy patients at 
the Health Centre and so we were able to review a number of men 
and women who were making very satisfactory progress under the 
care of the African staff. 

The Chazi Leprosarium was, at the t ime of our  vis it ,  rather 
understaffed . Dr.  H. W.  Wheate was on leave ; M r. and M rs .  Cooper 
had left to go on furlough and were not returning ; and whi le  M r. 
Cooper was being replaced, h is  successor, Mr.  Waters had only had 
3 months in wh ich to acq uire the rudi ments of the language, and the 
detai l s  of his responsibi l it ies ; fu rther M rs .  Cooper had been in charge 
of nurs ing work, and her d uties had been taken over by an African 
nu rse . 

The work was, however, being  well maintained i n  good bui ld i ngs 
and n icely laid out  grounds .  We saw a gl impse of the farming act i
vit ies, of the school classes, of the Church for which funds had been 
given by The M ission to Lepers, and visited a l l  the patients in the 
wards .  

One need was recognised and i t  was hoped would be met  in  the 
near future-the provision of accom modat ion for a l l  grades of 
workers to come to the leprosariu m  for experience and for teaching 
i n  various aspects of the problem of treat i ng  leprosy pat ients .  Dr.  
W heate's return i n  the autum n  of 1 96 1  may help to develop th i s  new 
side to the work at Chazi .  

After visiting the Morogoro Hospital  and speaking to the 
African staff about  new developments i n  leprosy work, I was 
motored by Dr. Meredith to Dar-es-Salaam .  In Dar-es-Salaam I 
called on the Permanent Secretary to the Min istry of Health and 
Labour  to thank him for the arrangements that had been made by 
Provincial M edical Officers for my tour .  Dr .  Meredi th  also took me 
o n  a tour  of the hospitals, in troduced me and gave me an oppor
t unity of speaking to the staff of the t raining centre at the modern 
Princess Margaret Hospital . 

Some minor inconvenience caused by the loss of my suitcase at 
the beginn ing  of my t ravels was the only d ifficul ty that was en
countered in the course of my journeying.  I am most grateful  to al l  
who helped to  make the journey so easy and so i nterest ing ; i n  some 
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parts it was not much mor� than a gl im pse of a very active and 
widespread piece of work ,  but  i t  was sufficient  to enable me to appre
ciate the tasks that were being  undertaken ,  and the problems that 
were bei ng tackled . Other opportun ities presented themselves for 
detailed discussions  of future developments and I hope these wil l ,  
under God ' s  guidance, bear fruit .  

Finally I would l ike to record my warm appreciation of the 
welcome which I received , as a representative of The Miss ion to 
Lepers, fro m  missionary col leagues and from Government official s .  

I found courtesy, k ind ness and consideration wherever I went ,  
and was given every opportun ity of seeing the work that was being 
done, and of coming to a clearer understanding of the complexity 
of the problems, and of the patient  persistence that is needed to 
overcome them .  

As a resu l t  of recom mendations to the  Counci l  of The M Ission 
to Lepers generous grants have been made to help develop the work 
of the S . I . M .  Shashemane Leprosarium,  Ethiopia, to the Kumi
Ongino Leprosy Centre, Uganda, and towards the establ ishment of 
the new Leprosari um at H ombolo i n  Tanganyika. The South African 
Baptist Missionary Society is exploring the situation at Fiwale Hil l  
in  Northern Rhodesia and wil l receive generous support for any 
development i t  can undertake there .  
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L ETTE R TO T H E E D I TO R  

Dear Sir ,  

DUNLOP CHEM ICAL PRODUCTS D IV IS ION, 

B IRM INGHAM 24 

We have read with i nterest the article " Etiology and Treatment of 
Plantar U lcers" by W.  F.  Ross which you publ i shed in your Ja n uary, 
1 962, issue.  

The use of a special ly prepared latex compound i s  mentioned 
(Appendix 2) for the preparation of the Karigiri  Boot and, as a 
resu l t  of this, we have al ready had one enquiry .  I t  may be that some 
of your readers engaged in  s imilar work overseas would appreciate 
having ful ler details of the material . 

Although the material was originally prepared to an outl ine 
specification given to us by Dr. Ross,  i n  view of the l ikely interest we 
have decided to include i t  in our  range for general supply under the 
code n umber AL . 1 002. A L. I  002 i s  basical ly a prevu lcanised natural 
latex, wh ich means, that, on d rying in air, it w i l l  give a ful ly vulcan
ised rubber. Among the compounding i ngredients u sed are stabil izers 
to give the desired characteristics in preparation  of the Boot and 
ant ioxidant and antiozonant material s  to ensure satisfactory service 
l i fe of  the fi nished Boot. The compound has a Specific G ravity of 
0.968 and a Total Sol ids content of 57  ± I %. 

We suggest that the  most convenient method of supply i s  i n  
5-gal lon non-returnable drums .  The price of the  material wi l l  vary 
somewhat depending on the current price of rubber, but at present  
we would charge 23s .  Od . per  gallon free-on-board to which would 
be added I s . Od . to 2s. Od . per gal lon depending on  quant ity and 
d i stance for carriage, i nsurance and freight paid. by us .  Any i m port 
d uties would be paid by the purchaser at port of entry i nto the 
country concerned . 

The Company frequently undertakes non-com mercial develop
ments for medical work and i t  gives al l  concerned great pleasure and 
satisfaction when,  as happens here, a piece of work results i n  some
thing which can have such a wide application in  reducing human 
suffering. Our thanks are due to Dr.  Ross for giving us  this oppor
tunity and to your Journal for the widespread publication of the 
result he has obtained . 

Yours faithfully 

R.  R .  STAPLETON 
For Dunlop Chemical Products Division. 
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A B ST R A CTS 

Lepra buba/orum: report on transmissional experiments; A. A. 
RESSANG and SUTARJO ( Part 1 )  and A.  A.  RESSANG (Part 2). 
Commun icationes Veterinariae Sept. 1 96 1 ,  5 ,  No . 2, pp. 
89- 1 06, Bogor, I ndonesia. 

An account  i s  given of attempts at t ransmiss ion of buffalo leprosy 
to experimental animals,  namely guinea-pig, mouse, white rat , rabbit ,  
calf, heifer, horse, sheep, goat, dog, cat,  mon key and a l l igator.  
Pretreatment with cortisone or  total body i rrad iation was used in 
some of the animals in  order to lower the ir  res istance. The material 
was injected or  t ransplanted in various ways . The only posi t ive resul t  
was in 1 heifer i n  which a subcutaneo us t ransplant prod uced a growth 
after 7 months ,  and a second passage from this nodule prod uced a 
new growth smal ler i n  size. I n  Part 2 RESSANG describes a case of 
buffalo leprosy with intracutaneous,  subcutaneous, and h i therto 
unrecorded intramuscular, periarterial ,  and perineural d istribut ion 
of leprosy nodules .  It was found that nerve bundles and arteries 
which were embedded in  or  attached to the granu lomatous tissue were 
unaffected . No  growth was observed with in the perineur ium or 
wi th in the wal l of an artery l u men (5  figs .  are given) .  

Leprosy lesions of internal viscera, with special reference to borderline 
leprosy and lepromatous reaction : Wu Lm'IEN, CH' IN KUANG
Yu, and LIU TZE-CHUN.  Chinese Medical Journal ,  81, 1 :  
Jan .  1 962, pp.  30-38,  8 figs. 

The authors made a study of tubercu lo id and lepromatous 
lesions in the various  organs i n  2 cases of borderl ine leprosy and 
describe their findings in deta i l .  No lepra cel l s  were seen in  the 
kidneys, myocard ium,  and l ungs, central nervous system, pituitary, 
t hyroid, thymus,  oesophagus, stomach , intestine, pancreas and 
ovaries, in  other cases varying in  n u mber from 2 to  23. In lepro
matous leprosy (2 cases) h i stological changes were found in  the 
nasal  m ucosa, eyeballs, nerves, cervical sympathetic gangl ion ,  spleen, 
and test is .  These changes are described by the authors .  
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R E PO RTS 

The Hyderabad Conference. By Dr. E. MUI R .  
The Y l II th A l l  I ndia Workers' Conference and Y t h  Meeting of 

the I ndian Association of Leprologists met i n  H yderabad from 
Jan uary 4th to 8th, 1 962, the " Workers" meetings fol lowing on 
those of the "Leprologi sts" . An  empty school provided ample 
accommodation for the meeti ngs in  its large hal l ,  and dormitories 
for most of the delegates. The Y I P's were l uxuriously accommodated 
in  an ex-palace of the N izam .  Al l  the arrangements, both social and 
techn ical were excel lently planned and executed , and it was the 
opinion of al l  that the meet ings were i n  every way a great success. 
H yderabad was an ideal site, with i ts  sal ubrious cl imate at an eleva
tion of 1 ,700 ft . ,  its h i storic bui ldings, and its central position .  H ere, 
in the fifth largest city of I ndia, the Capital of the Andhra State, one 
saw a unique combination of the old and the new, on the one hand 
the ancient bazaars exh ibit ing al l  kinds of handicrafts, and i n  
contrast wide roads with modern colleges and research inst itutes. 

The President of the Conference was Raj k umari Amrit  Kaur, 
who as Health M in ister of I nd ia has done so m uch to advance the 
publ ic health  of the country. In  the opeiling meeting, presided over 
by the Governor of Andhra Pradesh ,  Rajkumari empbasised that 
"there is no longer any j ustification for treating leprosy in separate 
hospitals and separate clinics", but at the same time she gave the 
caution that "while we should do everything to  destroy every vestige 
of the old ostracis ing attitude to leprosy patients-we may never 
forget or ignore preventive measures" . 

Drs .  Dharmendra and Ramanujam gave a paper on Chemo
prophylaxis of the Healthy Chi ld Contacts with Sulphones .  Their 
results showed that 9 .5 % of 1 1 6 contacts of the prophylaxis group, 
and 1 0. 5  % of the 1 1 0 contacts of control group contracted leprosy 
with in the 3 years of the experiment .  I t  was therefore concluded tbat 
under the circumstances of the experiment, and with the dosage of 
DDS used ( 1 0  to 50 mgm . orally  twice weekly) the incidence of 
leprosy has been abou t  the same. H owever a more extensive, better 
controlled , 5-year experiment i s  being planned in a population of 
80,000 with a prevalence rate of 2 % and a lepromatous rate of 20 %. 

Dr. Doul l 's  paper stressed the importance of field observations on 
leprosy with the following objectives : to obtain ful l  knowledge of the 
nature and frequency of the d isease ; to follow over a considerable 
period clinically recogni sed cases, to d iscover the possible role of 
non-lepromatous cases in the spread of infection,  to investigate the 
portal of entry of the baci l l us, to u se new techiliques such as the 
inoculation of the mouse footpad in d iscovering the possible role 
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of insects, to investigate the nature of resistance by stud ies of attack 
rates in comparable groups .  

Under Prevention and Correction of Deformities, Dr. Anderson 
read a paper on Deformities of the Foot and their Prevention, and 
Dr. Antia read one on  Prevention and ·Correction of Deformities 
of the Face . 

At the thi rd techn ical session there were papers on the Physio
therapy of Leprosy by Dr. Namasivavan, and on  the U se of Spl ints 
in  Treatment of Deformed H ands in  Leprosy by Dr .  Selvapandian 
and N. Palani .  

The fou rth techn ical session was devoted to Chemotherapy, and 
most in terest centred round the use of Etisu l .  A paper by Drs. 
Dharmendra and Noord in  described a trial in 93 cases, 60 having 
been given Etisul  with or  without D DS and 33  D DS alone. After 
treatment for 5 to 7 months im provement was more or less the same 
in  both groups. They added " J t  i s  d ifficult  to explain the d iscrepancy 
in  our  results with Etisul  as compared with t hose reported by Davey 
in N igeria" . In the discussion various workers reported that the 
resu lts varied much in  different patients, and that more thorough 
and prolonged trial is cal led for before a final j udgement can be 
pronounced on the usefu lness of this d rug. 

Dr .  Vel lu t  gave an assessment of the val ue of D DS treatment of 
out-patients between 1 955  and 1 959.  Of these 43 .4 % had been dis
charged .  Of 1 50 lepromatous  cases taking regular t reatment 80 % 
became bacteriological ly negative, whi le of 44 attending i rregularly 
only 38  % became negative. Drs.  M ukherj i  and G hoshal recorded 
that of 7 1  lepromatous  cases on  DDS oral l y, 38  cont inued treatment 
for 7 years, and of these 55  % became negative. The remaining 
33 patients continued treatment for less than 7 years .  The reduction in 
positivity in smears was marked u p  to the end of the second year of 
treatment :  thereafter it  slowed down and became more or less steady 
after treatment for 5 years. The study indicates that a hundred per 
cent may be expected to  be negative after treatment for 1 2  to 1 4  
years. 

Drs. Bose and Haldar found combined t reatment with DDS 
orall y  and hydnocarpus o i l  intradermal ly and subcutaneously gave 
quicker results than DDS alone. 

In the fifth technical session Drs. Dharmendra and Chatterj i  
described maculo-anaesthetic leprosy and the classification adopted 
by Indian leprologists as compared with the Madrid classification .  
"The tuberculoid type of the Madrid classification should be con
sidered identical with t he non-lepromatous group of the I ndian 
classification, and the macular tubercular component of the tuber
culoid type identical with the macu lo-anaesthetic component of the 
non-lepromatous  group" .  

Dr .  Chakravarti read a paper on aggravat ions in leprosy during 
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and after pregnancy. He  found that leprosy patches get red du ring 
the menstrual period . Out of 82 pregnancies there was aggravat ion 
in  3 5  instances. 

I n  the sixth session Dr. Wardekar gave a paper on Criteria of 
A rrest of the Disease . A case in which al l  signs of "activity" are absent 
for a period of one year should be considered "inactive",  and after 
the signs of activity have been absent  for 2 years "arrested" .  Signs of 
activity were described as : increase or  decrease in  the size or  n umber 
of lesions,  increase or  decrease in anaesthesia, erythema and infil tra
t ion ,  tenderness and th ickening of nerves, presence of baci l l i  by 
standard method of examinat ion .  It was pointed out in d iscussion 
that where the disease has proceeded rapidly to negat ivity the 
occurrence of arrest is  l i ke ly a lso to be rapid ; but that in "dimor
phous leprosy", though the baci l lary i ndex genera l ly  becomes 
rapid ly  negative, there is special danger of relapse if  t reatment is 
stopped too soon .  

The  Leprosy Workers' Conference began on the  afternoon of  
January 6 th  with the  inaugural session fol lowed by an At  Home 
given by the Governor.  At the first working session Dr.  Subrah
manyam (after referring to the fi rst two plans) described the Third 
Five-year Plan for the Control and Eradicat ion of Leprosy from 
r ndia. A sum of 434 lakhs of rupees (the equivalent  of abo ut 3t 
mi l l ion pounds) has been provided for the fol lowing programmes : 
establ ishment of 50 Leprosy Control Units and 1 0  training centres ; 
appointment of 1 ,000 para-medical workers for study ed ucation and 
treatment (SET) centres, and of 1 5  Assistant Leprosy Officers ; 
research in leprosy ; aid to voluntary organisations ; rehabi l itation 
programme, heal th education programme ; establishment of Survey 
and Assessment Teams for States. A l so international assistance for 
leprosy control would be avai lable from W H O/ U NICEF.  D u ring 
the d iscussion which fol lowed the opinion was expressed, notably by 
Rajk umari Amri t  Kaur  who presided , that too ambit ious a pro
gramme had been envisaged, and that the chief deterrent would be 
the scarcity of doctors and para-medical workers with the necessary 
public health outlook and the right spirit of devotion without which 
success could  not be accomplished . M any considered that i t  would 
be better to begin on a smal ler scale, learning by tentative measures, 
and gradually  extending as experience was gained and the right type 
of workers became avai lable. 

Dr .  Wardekar, who under the Gandhi Memorial Fund has taken 
a lead in  the fi rst two 5-year periods, spoke on  the Leprosy Campaign 
-Retrospect and Prospect. He described the vastness of the problem 
in India. There are about  2 mi l l ion leprosy patients, of whom 4 
hundred thousand are infectious and an equal number have deformi
ties, while about one hundred thousand have al ready become 
beggars. Several hundred thousand ch i ldren cont inue to stay with 
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their infect ious parents .  "As against th i s  t he ach ievements are 
meagre ; even the fringe of the problem has not yet been touched . 
The number of in-patient inst i tut ions is abo ut 200 and the total 
accommodation with them 20,000 and about 250,000 are being 
treated i n  out-pat ient departments" .-"Among the difficul ties in the 
way are poverty, non-avai labi l i ty of doctors and lack of co-ordina
tion . The first can be met by deal ing with on ly  one or two facets i n  
t h e  first instance . The second can b e  met b y  using avai lable doctors 
only for supervisory, organ isational and special  medical work and 
entrusting the routine work to para-med ical personnel" .  He  also 
emphasised the need of satisfactory emoluments for medical men, 
and the need for a l l  leprosy workers to agree on a common goal and 
a common method of approach .  "The object ive shou ld be to tackle 
on ly  selected facets of the problem at any one t ime.  Balanced 
planning impl ies an understanding of the in ter-re lat ionsh ip  of 
various facets. I n  that context, therefore, for some t ime to come, 
case-detect ing and out-pat ient treatment m ust become the common 
objective. This does  not  count  out  the exist ing in -patient insti tut ions .  
They can be upgraded as hospital s for needy cases. Bu t  the great 
value which su lphones possess shou ld not be ignored . If all workers 
adopt the above objective and method of approach, a co-ordinated 
effort can be made. In the present sit uation, the problem is how to 
do this" .  

In the second working session,  Health Ed ucation and Publ icity 
were d iscussed . Several papers were read, and among them that of 
Dr.  Kapoor was of particular interest. Dr.  Kapoor spoke of h i s  
experience in  rural areas i n  Maharastra ( Bombay State) . He  said : 
"Propaganda from the level of the leprosy workers may en l ighten the 
pat ients but i t  w i l l  not achieve what is wanted . But if  a few en l ightened 
people and social workers are given the proper ed ucation, and i f  i t  
can be  coupled with demonstration of t he  benefits of  t reatment of  
known cases, and  if their  knowledge i s  harnessed to ed ucation of 
the patients and general masses, the chances of achieving what we 
want i s  great. Actual  work on these l ines has been sta rted i n  
Maharastra for t h e  last three years, and t h e  resu lts are very en
couraging. The education i s  given in the beginning to the known 
patients, their  relations and the enlightened few who have either 
administrative powers or  social influence on  the patients and masses. 
A few of them are then constituted into a v i l lage l eprosy committee 
to help carry the work further. The main functions of the vil lage 
leprosy committee are : help in  giving massage, he lp i n  getting the 
v i l lage surveyed, help i n  bringing absentee patients under regular 
treatment, help in the removal of local harassment to the patients 
and their dependents or  contacts, removal of the present  stigma, 
rehabi litat ion of local patients. The advantages of these v i l lage 
leprosy committees are that a higher percentage of people are 
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examined during the survey and a larger number of pat ients attend 
regu larly for t reatment ; rehabi l i tation does not arise or  can be 
local ly solved" .  I n  us ing t hese com m ittees the in i t iat ive m ust be 
taken by leprosy workers, and these should be trained in the science 
of health educat ion,  and particularly i n  the arrangement and 
management of gro up talks  i n  health educat ion .  

At  the th i rd working  session, Social Aspects and Rehabi l i tation 
were considered . M iss Surty, describing her rehabi l i tat ion work i n  
the City o f  Bombay, said that ann ual ly a n  average o f  600 leprosy 
pat ients are certified fit for reinstatement .  Of these 25 % find it 
d ifficult  to regain their posts i n  spite of certificates.  The Med ical 
Social Workers a re successful  in the majority of cases in  gett ing them 
reinstated . A Pi lot Project for a craft t ra in ing centre and sheltered 
workshop wi l l  be com menced at the Akworth Leprosy H ome.  

Dr.  Vaidyanathan mentioned that in  the rural area of Pol am
bakam, where the incidence of leprosy is 4 %, the percentage of 
deformity varied from 1 3 .6  to 52.2 in  d ifferent local i t ies. " Facial 
d isfigurement was not found to create a great social problem in such 
areas. Patients are more concerned with functional recovery of their  
hands and feet .  For reconstructive surgery, pract ical considcrat ions  
should be taken into account  such as age, sex, occupat ion,  social 
posi t ion,  economic and marital status, and it is  considered to be of 
more i mportance to the young than old, to women than men, to 
city dwellers than rural populat ion.  

Dr.  M ui r  read a paper on Leprosy i n  Other Countries, giving 
special reference to N orway, the West I ndies, Brazi l and N igeria, 
and pointing out lessons which might be learned from other lands .  
"Three main req u i rements are necessary in  an effective scheme for 
leprosy rel ief and contro l .  These are money, wise planning, and 
intel l igent wel l - trained personnel .  But a l l - important, and without 
which t hese th ree requ i rements wi l l  be wasted, is  the spir i t  wh ich 
inspires the worker, the spirit wh ich inspired Father Damien and 
Mahatma Gandh i ; and above a l l  t he spirit of H i m  who inspired 
these two great M ahatmas, and who H imself, we are told healed those 
wi th  leprosy with H is heal ing touch ."  

A mong the resolut ions,  passed unanimous ly  by the Conference, 
were the fol lowing. " Rehabil itat ion shou ld  be an attempt to keep in ,  
or  send back the patient to ,  h i s  own normal environment .  Attempts 
to give work and shelter to patients i n  a secl uded environment, 
however worthy, resu l t  i n  strengthening prej ud ice against leprosy" .  
"The patient shou ld be prepared for rehabil itation right from the 
beginning of h i s  t reatment by su i table advice and physiotherapy, 
craft t rain ing and bui ld ing up of morale" . 

" In  view of the fact that a large n umber of vol untary leprosy 
inst i tut ions in  the country are i n  a position to play an i ncreasingly 
active role in  leprosy control ,  the Conference strongly u rges that 
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the Govern ment shou ld make adequate budgetary provis ion for 
enco uragi ng with suitable grants the active participation of vol untary 
agencies i n  leprosy control p rogrammes. ] n  endors ing the fol lowing 
resol ut ion of t he I ndian Associat ion  of Leprologists the Al l  ] ndia 
Leprosy Workers Conference wish to emphasise that, while expand
ing the leprosy contro l  programme, d ue care should be taken to 
ensure t hat centres are su i tably located , and that a h igh standard of 
work is achieved by proper preparat ion for the work, provision of 
suitable staff, and prov is ion of adeq uate supervis ion" .  The resol ut ion 
is as fol lows : "Thi s  Associat ion places on record its deep appreciat ion 
of the act ion of the Govern ment of I ndia and State Governments in 
implement ing the Nat ional Leprosy Control Programme, and 
assures the Govern ment of its whole-hearted support and co
operation in the execut ion of its control programme.  H owever t he 
Associat ion wishes to i nvite the attent ion of the Government that 
there i s  need for improving the standard of work and the adm inistra
tive set-up  in the control programme." 

Second National Leprosy Conference-Addis Ababa 1 96 1 . By Dr. 
K. F. SCHALLER . 

The Second N at ional  Leprosy Conference of Ethiopia was held 
at the Pri ncess Zenebework Memorial  H ospita l ,  Addis  Ababa, from 
N ovember 30th to December 2nd, 1 96 1 ,  under the patronage of H I s  
I M PERIAL MAJESTY HA ILE SELASS IE  I ,  EM PEROR O F  ETH IOPIA .  The venue 
of the Conference was the Pri ncess Zenebework M emorial H ospita , 
which harbours the Head Office of the Leprosy Control Service of 
Ethiopia .  I t  was opened in  the presence of a d istinguished gathering 
consisting of:  

H . E. ATO ADEBE RETIA-M inister of Publ ic Heal th .  
H . E. ATO YOHANNES TSIGE-Vice- M inister of Publ ic Health .  
MR .  AYLEN-U nited Nat ions Tec�n ical Assista nce Represen-

tative. 
DR. P .  DESCOEUDRES-W H O Area Representative. 
DR. P. CHASLES-W HO Senior Adviser. 
M R .  EHRENSTRALE-U N I C E F  Resident Representative. 
ATO ABERRA DJAMDERE-Acting Director-General Haile Selassie 

I Foundation . 
DR .  K RAUS-Adviser to the Hai le  Selassie I Foundation .  
DR .  PRINCE-Di rector of the U nited States Technical Assistance 

Programme. 
PROF. D .  ALLBRooK-Makerere U niversity Col lege, Kampala, 

Uganda. 
M R .  F .  H .  LUNN-Makerere U niversity Col lege, Kampala, 

Uganda. 
DR .  G. K LING MUELLER-Professor  of Dermatology at the 

U niversity of W uerzburg. 
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H igh officials of the M in istry of Pu blic Hea l th .  
The Di rectors and Admin istrators of the  various hospitals, Addis 

Ababa. 
The Directors of Leprosaria i n  the provi nc�s .  
Provincial Medical Officers of H eal th .  
Representatives of M ission Leprosaria i n  the provinces. 
Physicians from Addis Ababa. 

The Conference was official ly opened by the M in ister of Publ ic 
Heal th ,  H is Excel lency ATO ABEBE RETIA and he was fol lowed in  the 
I naugurat ing Sess ion by the underment ioned speakers : 

DR .  HYLANDER-Principal Adviser to the M i n istry of Publ ic  
H ealth .  
" Role of basic publ ic health services with special reference to 
leprosy control" .  

MR.  AVLEN-Resident Representative of the  U n i ted Nations 
Techn ical Assistance Board . 
"Aid avai lable u nder the Un i ted Nations Techn ical Assistance 
Programme". 

DR. DESCOEUDRES-W HO Area Representati ve. 
"G reetings and best wishes from Dr.  Taba, W H O  Regional  
Di rector for the Eastern Medi terranean for a successfu l 
conference" . 

DR .  CHASLES-W H O Sen ior Adviser. 
" Role played by the World Healt h  Organisation in leprosy 
contro l" .  

M R .  EHRENSTRALE- U N ICEF Area Representative-. 
" U NICEF's role in the struggle against  leprosy" . 

DR.  KRAus-Adviser to t he Hai le Selassie I Foundation Wel fare 
Trust .  
"Need for a un i form doctrine" .  

DR.  SER l E-Di rector of the Pasteur  I nstit u te of Ethiopia.  
" Latest modern acruevements in  the field of laboratory work 
on  leprosy" . 

Final ly the Inaugurat ing Sess ion closed with an  address by 
DR. SCHALLER, Chief of Leprosy Contro l ,  on leprosy control i n  East 
and West Africa. 

First Working Session . Chairman : H is Excel lency ATO YOHANNES 

TSIGE.  

This was opened by His Excel lency ATO YOHANNES TSIGE, Vice
M i nister of Publ ic  Health .  U nder his Chairmanship, the Chairmen 
of the various Working Sessions were elected and also the fol lowing 
members of the Steering Committee : 

DR. SCHALLER, ATO HA ILU SEBSI B IE ,  DR.  TAUSJOE, M R .  JOHNSON . 
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DR.  SCHALLER in trod uced the programme and out l ined the 
object ives of the Conference as fo l lows : 

To assess the extent of the leprosy problem in Eth iopia ; 
To study and agree on the most s.ui table methods for con

trol l ing leprosy ; 
To learn about  progress in the laboratory and to int rod uce 

methods which could be appl ied in the field ; 
To discuss the choice of treat ment in mass campaigns, to gather 

information about new leprosy d rugs, and to agree on 
methods of test ing new d rugs ; 

To study the problem of leprosy react ions ; 
To exchange experiences in the fie ld of leprosy su rgery and to 

make recommendations on the rehabi l i tation of leprosy 
patients ; 

To d iscuss problems of health ed ucation,  legis lat ion and 
vocational rehabi l i tat ion in  respect of leprosy. 

Second Working Session. "Epidemiology of Leprosy" . Chai rman :  
DR .  GREPPI-Asmara.  

This Sess ion served the purpose of gathering more information 
abo ut the problems of leprosy in  the various provinces of the 
Empire .  The fo l lowing speakers contributed : 

DR .  FERON, Director St .  Antoine, Harrar, tal ked about the 
h istory of leprosy contro l  i n  Harrar P rovince. 

DR. GREPP I ,  Ch ief of Leprosy Control in Eritrea, told the 
members of the Conference abou t  leprosy in Eritrea. 

DR. BALZER'S paper on leprosy and i ts  control in Wol lo 
Province was read in his absence by DR. FITZHERBERT. 

DR.  FITZHERBERT who i s  in charge of the Shashemane Lepro
sari um gave a report on leprosy and its control in  Arussi  
Province. 

DR. SCHAEUFFELE, Di rector of the Cl inomobi le  Service, talked 
on leprosy in  the Ogaden . 

DR .  T AUSJOE, Provincial Medical Officer of Health,  described 
the situation in Sidamo Province with regard to leprosy. 

DR. HOGGEVEIT submitted a paper on leprosy in  Camo Gofu . 
DR.  REMEDIOS spoke on leprosy i n  l I Iubabor Province. 
ATO ZERI HUN DESTA, Health Officer, read papers on leprosy 

and its control in  Godjam and Shoa Provinces . 
Fi nal ly DR.  SCHALLER gave a report on leprosy i n  Ethiopia . 

Third Working Session . Control of Leprosy. Chairman : DR .  
CHASLES. 

I n  this session the problem of BCG and leprosy was one of the 
main topics .  DR.  CHASLES read papers on the tubercu l in  test and 
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BCG vaccination i n  con nection . with leprosy control in Ethiopia.  
He concl uded that BCG vaccination was harm less and, furthermore,  
u sefu l  against T. B. ; i t  shou ld ,  therefore, be adopted for leprosy 
patients and leprosy contacts. 

It was emphasised that the type of campaign should be adapted 
to the characterist ics of each country or  region .  J n the case of 
Ethiopia the static i ntegrated services were the choice, out-patient 
c l in ics being the main weapon .  Treatment v i l lages could be used in 
certain areas especial ly if  they were l i nked to leprosaria .  It was 
recognised that compulsory and i nd i scrim inate segregation was an 
obstacle to the development of mass campaigns .  

DR.  T I EDEMAN submitted a paper on " I ntegrated-Specia l i sed 
Services" . 

Fourth Working Session.  Laboratory Work in Leprosy. Chairman : 
DR.  SER lE . 

DR .  SER lE gave a complete lectu re on the bacteriology, h i sto
pathology and immunology of leprosy. DR.  CHASLES recommended 
a new, s impler method of sta in ing leprosy bacteria. Agreement was 
reached in estimat ing numbers of bacteria in smears and read ing 
lepromin react ions .  

Fijih Working Session. Therapy of Leprosy. Chai rman : DR.  

FITZHERBERT. 

M R .  HACKETT reviewed the leprosy drugs. DR. LANGUILLON 

submitted a paper on new Sulphonamides for leprosy which was 
read by DR. SERlE, who, in his turn,  reported on h i s  research with 
Cl BA 1 906 carried out  in  conjunction with the Ethiopian Leprosy 
Control Service. The H ealth Officer, ATO ZER IHUN  DESTA reported 
on the findings of a research study made with Vad rine, and DR .  

SCHALLER gave an account  of  t he  experiments made w i th  Eti lfarm, 
Etisul  and D DS i n  the Princess Zenebework Memorial H ospital . 
DR.  HOFYANDER i n  his  paper reported on cases suffering from DDS 

i n toxication,  and DR. KLING MUELLER gave a summary of the various  
leprosy react ions .  

The members of the Conference agreed that for mass campaigns 
the methods recommended by W H O  at the Brazzavil le Conference 
1 959 in the case of weekly treatment shall be adopted . Hospitals 
and leprosaria wou ld  give individual t reatment according to the 
needs of the patient, and in  the case of research into new drugs the 
recommendat ions made by W HO would be adhered to .  The testing 
of new drugs in Ethiopia had become possible owing to the good 
co-operation between the Pasteur  I n st i tute of Ethiopia and the 
Leprosy Control Service i n  Ethiopia .  
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Sixth and Seventh Work ing Sessions. Surgical Treatment and Medical 
Rehabi l itation in Leprosy. Chai rman : M R .  BARRY.  

DRS. DIALER, FIT ZHERBERT and SCHENCK,  surgeons, gave an 
account  of their past successes in  the su rgical t reat ment of leprosy 
com plicat ions .  After the lectu re on u lcers given by MR. H. LUNN,  
the treatment of trophic u lcers i n  leprosy was discussed at length and 
recommendations for the prevention of u lcers were made. 

M R . BARRY read his paper on  "The Effect of Leprosy on Loco
motion" and showed orthopaed ic shoes made in Eth iopia for leprosy 
patients .  He reviewed the plaster of paris techniq ue for treating 
plantar u lcers as used in the Pri ncess Zenebework H ospital and 
d iscussed some of the problems associated with the general ly accepted 
views on plantar u lcerat ion .  

The  problem of rehabi l itat ing leprosy pat ients was another topic 
of d iscussion and the Conference stressed the necessity of giving 
adequate attent ion to rehabi l itat ion in the treat ment of leprosy. 

The Session ended with a tal k by DR. DOBROV IC  on eye compl ica
t ions in leprosy. 

Eighth Working Session . Chai rman : ATO HA ILU SEBS IBE. 

Professor ALLBROOK gave a lect u re and showed sl ides of his 
research using the electronic microscope on muscle growth .  

This was fol lowed b y  DR.  SCHALLER'S fi lm on  leprosy, and a 
professional fi l m  made by the U nited States Public H eal th Service 
on the Management of the Leprosy Patient .  MR.  BARRY showed a 
cine fi lm relating to h is  foregoing lecture on the foot of leprosy 
patients in walking. , 

S l ides on differential d iagnosis of leprosy were shown by M R .  

L U N N  a n d  DR.  SCHALLER. 

The Chairman, ATO H A I LU SEBSIBE, closed the meeting by com
menting on the standard of the material contributed and stressed the 
importance of good documentat ion in  publ ic heal th .  

Ninth Working Session. H ealth Ed ucat ion in Leprosy. Chairman : 
ATo HAILU SEBSIBE. 

ATo HAILU SEBSI BE gave a comprehensive report on problems of 
health education with regard to t he condit ion extant in Ethiopia. 
DR. ERNERT gave a talk on legislation affect ing leprosy control and 
M R. MARLAND treated the question of vocat ional rehabil itation and 
social work in  leprosy control . In the presence of the permanent 
members of the Conference and the social workers of Addis Ababa 
a lively discussion took place. The importance of vocational rehabil i
tat ion was emphasized ; health educat ion in  leprosy control should be 
handled carefu l ly .  Final ly  it  was agreed that no specific legis lat ion 
was requ i red in  leprosy control .  
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A d  hoc Session . Chai rman : DR.  SCHALLER.  

At the req uest of the part ic ipants an extraordinary session was 
held in order to comply with the wish of the participants to d i scuss 
the problem of leprosy control wh ich arose out of the Conference . 
Quest ions  of d iagnosis and treatment were d iscussed at length ; a 
joint  control service against T. B .  and leprosy was another item of 
d iscuss ion .  Control problems of local importance were brought to 
the attent ion of the gathering and experiences were exchanged . 

Ten/h and Final Session. Chai rman : ATO H A I LU SEBSI I3E. 

Concl us ions and resol ut ions were read . On behalf of the part i 
c ipants in  the Conference DR . TAUSJOE than ked the M i nister of 
Publ ic Heal th and the Ethiopian Leprosy Control Service for having 
arranged th is ,  i n  h i s  opinion, most successful  Conference. The wish 
was expressed that such Conference be made a permanent inst i tut ion 
of the M in i stry of Publ ic Health .  DR . SCHALLER reviewed the work 
carried out  in  the various  sessions and than ked the Chairmen and 
al l  the participants for the most usefu l  contribut ions .  

H is Excel lency ATO YOHANNES TSIGE final ly closed the Confer
ence by than king al l  those who took part i n  its del iberat ions and 
promised that the M in istry of Public H ealth would do its share in 
effect ing the recommendations arising out of the Conference. 

The Ethiopian Medical Association held on December 2nd, 1 96 1 ,  
following the Conference. President : DR .  R YLANDER.  Secre
tary : DR. F. BARRY.  

The President of the Ethiopian Medical Associat ion,  DR.  

HVLANDER, com mented on the past activit ies of leprosy control in  
Ethiopia and referred to t he resolut ion of the Fi rst National Leprosy 
Conference held in  Addis Ababa in 1 957  according to wh ich ,  he 
said, the Eth iopian Leprosy Associat ion should be establ ished .  
After DR.  SCHALLER 'S Report, t h e  members of t he  Ethiopian M ed ical 
Association establ ished the Ethiopian Leprosy Association as a 
branch of the Ethiopian M edical Associat ion .  I t  was the unanimous 
opinion to have th is  Association affil iated to the I nternational 
Leprosy Association .  

Annual Report of the Ministry of Health, Uganda Protectorate, 
] 959- 1 960 describes l eprosy control work on pp. 1 3  and 1 4 . 
This is of great interest and is here transcribed . 

Leprosy 
As the 1 959 census showed a considerable increase i n  the popu

lation,  t he est imate of the number of persons suffering from leprosy, 
based on  sample su rveys, has had to be adj usted to a figu re nearer 
80,000. This

' 
incl udes those who have been adeq uately t reated and 
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those st i l l  u nder treatment, as wel l as those who have not yet 
registered at a treatment centre .  

The campaign to bri ng the d i sease u nder control began in 1 95 1 .  
Si nce then 60,000 patients have been treated , 20,000 have become 
symptom-free and 30,000 are u nder treatment at the present t ime, 
leaving a balance of 1 0,000 which incl udes those who, du ring the 
n ine years, have ceased to attend and have not yet been traced . A 
proport ion of these no doubt have died, some have ceased attending 
because they themselves were satisfied that they were cured and 
have presumably riot relapsed , whi ls t  others have been prevented 
fro m  travel l ing to cl in ics by d istance, extreme age or disabi l ity. The 
general level of attendance i s  improving, especial ly in  those areas 
where it has been possible to establ ish satel l i te cl in ics based on a 
t reatment vi l lage. 

As many as 9,000 pat ients have been seen for the first t ime in  a 
year, especially i n  the earlier years of the campaign ; 1 8  % of al l  new 
pat ients are chi ldren,  and 47 % are males. 

There are 85  leprosy treatment vi l lages with accommodation for 
4,000 patients, as wel l  as 5 leprosy settlements having hospital or  
dormitory accommodation for 1 , 750 in-patients .  The latter include 
amongst their staff expatriates from missionary societies and the 
Brit ish Leprosy Rel ief Associat ion .  The sett lements take in  the most 
infect ious pat ients, chi ldren whose ed ucation can be cont in ued in the 
settlement schools and those who are i n  need of some particu lar 
medical or surgical care. The sett lements at Bu luba, Nyenga and 
K umi-Ongino  are concentrating  i ncreasingly on disabil ity and 
deformity and an occupational therapy un i t  has been opened at the  
latter. The total number of clin ics, including those at the  settlements 
and vi l lages, is  2 1 1 .  The co-operation of the settlement staffs in  the 
cl in ical supervision of the v i l lages and clinics is  prod ucing better 
attendance and helps to get the right type of pat ient into the 
settlements. 

Surveys have been held to determ ine the d isabi l ity rate in 
d ifferent areas and to t race t hose who have ceased to attend . I nvest i 
gations have continued into the use of the depot lepromin test  and 
the leprosy/tuberculosis relationsh ip . · M ost of the immunological 
work has been carried out in eastern Uganda with K umi-Ongino 
as a base. 

The links with World Health Organisat ion and U N ICEF have 
been maintained . Doctors of many nationalit ies with World Health 
Organisation fellowships have paid visits to Uganda to see the 
methods of control used . The SpeciaHst Leprologist attended the 
All-Africa Leprosy Conference at Brazzaville and later acted as 
rapporteu r  for the second World Heal th  Organisation Expert 
Committee on Leprosy in Geneva. U N ICEF has contin ued i ts  
assistance on the same scale as h i therto. 
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The missionary societies and the British Leprosy Rel ief Associa
tion have maintained their contributions in  staff and funds as in 
previous years ; it  i s  a pleasu re to record appreciation of their 
co-operation and of the service of those whom they have sent to 
Uganda. 

Annual Report of the Director of Medical Services for the year 1 959, 
for British Guiana. 

The population of British G u iana is about half a mi l l ion .  Listed 
among the special hospital s i s  Mahaica H ospital for Leprosy, of 
405 beds .  The number of cases registered in 1 957 was 1 28 ,  76 in 
1 958, and 56 in 1 959, with a lepromatous type percentage of I I , 
3 1  and 9 respectively .  The Medical Staff of Mahaica Hospital i s  
Dr. A .  Abdurah man as medical superintendent (acting) to November 
30th, 1 959 and Dr. F.  A. Chandra from December 1 st, 1 959.  Dr .  F. A .  
Chandra was awarded a W H O  Fel lowship for , t raining i n  leprosy 
work . He visited Venezuela, Surinam and Brazi l .  In Mahaica Hospital 
1 1 4 patients were admitted in 1 959 and 1 07 patients discharged (this  
from Table 1 9) but  in Table 20 the distr ibut ion of patients and con
tacts i s  given as 55  in  infirmaries, 99 in  cottages, 36 in  private rooms, 
39 in  a new hospital, 21 in the Bishop Galton Home for infected 
chi ldren and 32 in the Lady Denham H ome for chi ldren of patients, 
to a toal of 282 persons. In Table 2 1  the treatment of patients is 
given as 2 1 6  under t reatment with D DS, D PT, etc. and 70 patients 
had positive s mears at the end of t he year. The Report states that 
65 d ischarged patients were a l lowed to remain in the institut ion and 
doles were given to 1 1 7 d ischarged patients to the total amount of 
55 ,3 1 3 .00. Cl in ics are mentioned as being held in several parts of the 
country and visited by the medical superintendent. School surveys 
were carried out .  In Demerara 36,2 1 3  children were seen and 24 
cases of leprosy found ; in Berbice 1 1 , 34 1 and 1 3 , in Essequibo 
5 ,356 and 2 (totals 52,9 1 0  examined and 39 cases found) .  



1 69 LEPROSY REVIEW 

REVIEW 

The True Facts about Leprosy by DR .  1 .  A. SUSMAN, M ed ical Officer, 

Ghana Leprosy Service. 

This pamphlet of 25 pages with 1 5  i l lustrations in  a simple, 

sensible and accurate way deal s with leprosy in  a country l ike Ghana 

and incidentalIy gives much information as to how the problem has 
been tackled in  Ghana with such success to date. This pam phlet is  

m uch to be recommended . 
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