
I .. 

LEPROSY 

REVIEW 
THE QUARTERLY PUBLICATION OF 

THE BRITISH LEPROSY RELIEF ASSOC
'
IATION 

VOLUME XXXV NO� 

SPECIAL SUPPLEMENT JANUARY 1964 

CONTENTS 
The 8th International 

Congress of Leprology, 

Rio de Janeiro, September, I963 

Special report comprising 

An Editorial 

Announcement f!! the JAMES A. DOULL awards 

The findings f!! the Scientific Panels and Round Tables 

and some Abstracts f!! some Papers 

which were presented 

to the Congress 

8 PORTMAN STREET LONDON W. I 
FIVE SHILLINGS PLUS POSTAGE 

ANNUAL SUBSCRIPTION ONE POUND STERLING 
INCLUDING POSTAGE 



LEPROSY REVIEW 

V O L U M E  X X X V  N O . 2  

S P E C I A L S U P P L E M E N T  

J A N U A R Y  1 9 6 4  

Con ten ts 

Edi tor i a l ,  givi ng a general  acco u n t  of 8th I n terna t iona l 
Congress of Lepro logy , Rio de Jane i ro , Septem ber 1 963 . . . . . . . . .  page 3 

The J A M E S  A .  D O U L L  A W A R D S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Round Table on Pathology and Experimental Transmission . . . . . . . . . 9 
Round Tab le on Borderline and I ndeterminate Leprosy . . . . . . . . . . . .  1 5  
Pane l  on Epidemiology and Con tro l . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 

Panel on Therapy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 

Panel on Leprosy Reaction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 

Panel on Bac teriology and I mmunology . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Panel on Physical Medicine and Rehabili ta tion . . . . . . . . . . . . . . . . . . . .  43 

Panel  on Surgery and Vocational Training . . . . . . . . . . . . . . . . . . . . . . . .  47 
Panel o n  Educational and Social  Aspects . . . . . . . . . . . . . . . . . . . . . . . . . 52 
Abstrac ts of Some Papers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58 

Edi ted by DR. J. Ross INNES, Medical Secretary of the Bri tish Leprosy Relief 
Association, 8 Portman Street, London , w .  I ,  to whom al l  communication s 
should be sen t .  The Association does not  accept any responsibil ity for views 
expressed by writers. Prin ted by Eyre and Spottiswoode Limited, Her 
Majesty's Prin ters, at the Grosvenor Press , Portsmouth . 

To a l l  read e rs - t h i s  s u p p l ementa l issue descri b i ng the C o n g ress 
has cost m o n ey .  W i l l  you be so k i n d  st ra i g ht away to send to me, 
Ed i to r, Leprosy R ev i ew, 8 P o rtm a n  St reet, Lo n d o n ,  W . 1 , t h e  s u m  
of f i ve sh i l l i ng s  ste r l i ng b y  post a l  o r d e r  o r  other means,  as soon 
as you rece ive this i ss u e .  Your act i o n  in  this  matter w i l l  be m ost 
g ratefu l l y  recei ved . 



One of the meetings of the 8th Congress. The cards on the table do not refer to officials of this particular meeting which was the presentation of the 
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EDITORIAL 

The 8th Internationa1 Congress of Leprosy 
Rio De Janeiro Sept. 1963 

The ed i tor  of Leprosy Review had a 'ringside sea t '  at t h i s Congress, and i n  
add i t ion t o  be ing Medical Secret a ry of t h e  Bri t i sh  Leprosy Rel ief Associa
t ion and t hus bei ng able to represen t tha t  Associ a t ion at  t he Congress, is 
Secretary-Treasu rer of the I nternat iona l  Leprosy Assoc iat ion wh ich cal l, 
t h e  Congress and takes part i n  its organ iza t i on ,  and the ecretary 
Treasu rer havi ng  persona l l y  a t tended the  Congress and bei ng Ed i t or of 
Leprosy Review, offers to  the readers of Leprosy Review t h i s  personal repor t i ng  
of it i n  t h e  form of a S u pp lement to  t h e  Jan ua ry i ss ue .  

I t  is  perhaps hard ly  necessa ry to  po i n t  o u t  the  i m port a nce of t he  
Congresses o f  Lepro logy . They are he ld  on ly  at  i n t ervals  of  five years, the 
previous ones bei ng: 

[11 Ber l i n ,  1897; f21 Bergen ,  1909 ; [3] S trasbourg, 1933; 
L41 Ca i ro ,  1938; r5'1 Havana, 1948; r61 Madrid, 1953 

171 Tokyo, 1958; 
and are att ended by the lepro logi sts of the world and scientists from 
other fields of work which touc h on lepro logy, and by a l l  who are 
genuinely interested in this difficult departmen t of human act ivi t y, those 
who are able to come. Progress in science and technique i s  reviewed, and 
the path for the future is indicated. No one in the world can a fford to 
ignore the international congresses of  leprology, for leprosy occurs in the 

. greater part of  the known world, and is  unconquered yet. 
The spirit of the Rio Congress, 1963, might be said to be a cho i ce 

between two attitudes to leprosy: (I) leprosy is with us yet and always 
will be with us; (2 ) leprosy can be got rid of in our own lifetime if only we 
used and fu l ly applied such knowledge as has been revealed to us especi 
ally since 1943. The choice inclines strongly to the second. 

The 8th International Congress of Leprology was held at Rio de 
Janeiro, 12-20 September, 1963 .• at the invitation of the Government of 
Brazil. As hosts to the Congress they provided the venue and considerable 
hospitality. They arranged an organizing committee called COCI L,  headed 
by D R .  FAUSTO GAYOSO CASTELO BRANCO as President, and D R .  ORESTES 

DI NIZ as General Secretary. The International Leprosy Association was 
represented by the Secretary-Treasurer (your editor) and a secretariat 
of two, and it must be remembered that most 'congresistas' or members 
attending the Congress were also members of the International Leprosy 
Association and in particular 13 members of the Council of that Associa
tion attended the Congress. 

As for the 8th Congress, 400 attended, and it is worthwhile stating the 
countries or places from which they came. They were: Africa S.W., 
Angola, Argentina, Australia, Belgium, Bolivia, Brazil, Burma, Cameroun, 
Canada, Colombia, Congo, Cuba, Denmark, Ecuador, Egypt , Ethiopia, 
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Fiji, France, Germany, Gambia, Ghana, Hong Kong, I ndia ,  I taly ,  Israel, 
Jamaica, Japan, Korea, Malaya, Mali; Malta, Morocco , Martinique, 
Mexico, Nigeria, New Guinea , Netherlands, Panama, Paraguay, Peru, 
Philippines, Port ugal , Scotland, Senegal ,  Spain, Switzerland , Taiwan, 
Tanganyika, Thailand, Uruguay, United States of America, United 
Kingdom, Vietnam S., Venezuela, West Indies. 

In addition to the main financial burden borne by Brazil, it is gratefully 
recorded that financial aid was given by various organizations who had 
the vision and the kindness to do it, such as the British Leprosy Relief 
Association, which gave £700 towards the fares and expenses of three 
members of the secretariat goi ng to the Congress, plus the fare and 
expenses of one scientist of repute who had to at tend as member of a 
scientific committee of the Congress (£300); CIOMS who contributed £250 
and also have promised $300 (i n Cruzei ros ) ;  Messrs. Geistlich & Sons 
Ltd., Switzerland, who gave £50. Many other organizations have also 
helped members to go to the Congress and in various ways. Important 
changes fall to be recorded in the high officials of the International 
Leprosy Association. These changes were approved at the Congress, and 
bear on the future of all international leprosy congresses. The ILA is the 
body who calls them, in conjunction with a host government who offers 
to hold the international congress in its territory, and in Brazil, as in al l  
previous congresses, bears the major part of  the financial burden. 

The President OflLA at the time of the Brazi l Congress in the event was 
not able to attend, and for medical reasons resigned his high office. He 
was DR. H. W. WADE, of USA, now resident in Culion, Philippines, who 
had been President for 17  years, and Editor of the International Journal 
of Leprosy for over 30 years. In fact the Secretary-Treasurer carried 
to Rio de Janeiro and handed over to MR. C. 1. CROWTHER of the Leonard 
Wood Memorial for onward transmission to DR. WADE an illuminated 
address on vellum prepared by an artist in London. This framed orna
mented parchment is in effect very beautiful and the text is as follows: 

'We the undersigned Vice-Presidents and members if the Council if the 
International Leprosy Association desire to express to Dr. H. W. Wade 
our prifound appreciation if the great services he has rendered to the 
Association since its foundation in 193 I, as Councillor, and during the 
past seventeen years as· its President. To this high office he brought 
great knowledge, wide experience, and sound judgment, and successive 
International Congresses have owed much to his counsel. His unusual 
editorial gifts exercised over thirty years have given the International 
Journal of Leprosy a world-wide reputation. Through its pages a 
generation if leprologists have found a forum for the sharing ql new 
knowledge, and high standards have added dignity to the science if 
leprology. 

All leprosy workers are indebted to Dr. Wade for his scientific con
tributions, particularly in the sphere if pathology and immunology. A 
sincere and penetrating scientist, he is equally a kindly and genial 
colleague. His decision not to accept another term as President is 
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greeted by all members of the International Leprosy Association with 
prrifound regret. It ,is unanimously resolved to appoint Dr. Wade as 

President Emeritus in Tecognition of his great services to the Inter
national Leprosy Association and his outstanding devotion to the cause 

of leprosy eradication.' 

At the Rio Congress the JLA first chose DR. J. M. M. F ERNANDEZ of 
Rosario, Argentina, as acting President for the Congress and later con
fIrmed his name as the new Presiden t OfILA. DR. H. W. WADE was elected 
President Emeri tus , as indicated in the above (ext of the illuminated 
address, and DR. ESMOND LONG of USA was chosen editor of International 

DR. ERNANJ AGRICOI.A 
Vice-President for Ihe 

Americas 

DR, ERNEST MUIR 
First Honorary 
Vice-President 

DR. KENSUKE MITSUDA DR , II. W. WADE 
Honorary Vice-President Presidel1l Emeritus of 

International Leprosy 
Association 

Journal of Leprosy. D R .  ERNANI AGRICOLA of Brazil was elected Vice
President for the Americas. With acclamation and unanimity DR. ERNEST 
MUIR was elected the first Honorary Vice-President (there having been 
none before) and almost immediately, with the same acclamation and 
unanimity, D R. K .  MITSUDA of Japan was elected an H on orary Vice
President. (It is hoped to publish photographs of all these gentlemen in 
this issue, if their photographs arrive before this issue goes to press.) 

The hard core of this and all congresses is the meeting of the scientific 
committees or panels. In the 8th Congress there were eight. Chairmen 
were elected in advance and a limited number of members chosen, and 
much work of co-ordination and discussion was done long beforehand by 
correspondence, and the panels met daily during the Congress and in 
special sessions of the Congress. Two of the panels were called 'Round 
Tables', and given the added advantage of meeting at Rio for s veral days 
before the actual Congress. The two Round Tables were: (a) Pathology 
and Experimental Transmission; (b) Round Table on Borderline and 
Indeterminate Leprosy. The other panels were on: (e) Leprosy Reaction; 
(d) Therapy; (e) Epidemiology and Control; (f) Bacteriology and 
Immunology; , (g) Education and Social Aspects; (h) Physical Medicine 
and Rehabilitation; (i) Surgery and Vocational Training. 
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It is proposed in the remainder of this supple m ent on the 8th Congress 
to report on the considered findings of the Round Tables and Panels, and 
on summarised s tatem ents of some papers given. 

With a sense of loss, but of gratitude and inspiration, and of sincere 
sympathy with the relatives of the deceased, we record the names of 
eminent leprologists who have died since the Tokyo Congress, 1958: 

DR. J. DOULL, USA 
DR. DE SOUZA ARAUJO, Brazil 
DR. OTAVIO TORRES, Brazil 
DR. AND MRS. PERRY BURGESS, 

USA 

DR. R. NAYLOR, En�and 
SIR L. ROGERS, England 
DR. BASOMBRIO, Argentina 
DR. OLMOS CASTRO, Argentina 
DR. A. BELTRAN ALONSO, Spain 

PRES E N T AT I O N  OF THE D AMI E N-DUTT O AWAR D TO 
M R S .  EUNICE W E A VER OF BR A Z I L .  

The Damien-Dutton Society of New York has the pleasant practice of 
making an award to a distinguished leprologist at the time of the Inter
national Congress. Last time it was to DR. H. W. WADE. This time; rhe 
Society provided the function the most popular and pleasant in the Con
gress, when SISTER DE LA TRINITE at one of the sessions on Friday, J 3 
September, made the award to MRS. E NICE WEAVER of Brazil. DR. J. M. M. 
FERNANDEZ, President of ILA, presided and spoke and DR. ORESTES DlNIZ 
made an elogium. He described the unassuming and faithful and outstand
ing hard work done by MRS. WEAVER for many years in the social and 
preventive side of leprosy in Brazil and indicated how well-loved MRS. 
WEAVER was by them all. The honour done to MRS. WEAVER was an honour 
done to Brazil and all Brazilians were proud of her and much encouraged 
by the choice of her for this famous award. 

SISTER DE LA TRINITE led the delegation from the Damien-Dutton Society 
and handed over the plaque of the award to MRS. WEAVER who replied 
suitably. 

ANNOUNCEMENT 
THE JAMES A .  DOULL AWARDS 

During the 8th International Congress of Leprosy, held in Rio de Janerio 
in September, 1963, MR. c. I. CROWTHER, President of the Leonard Wood 
Memorial for the Eradication of Leprosy, announced the James A. Doull 
Awards. They have been created to honour the memory and the significant 
scientific contributions of the late James A. DouB, who served for IS years 
as Medical Director of the Leonard Wood Memorial. 

The purpose of the Awards, whose donors remain anonymous, is to 
stimulate bacteriologists, biochemists, and others to undertake intensified 
investigations, including the exploitation of the new knowledge and 
techniques, that the cultivation of Myco. leprae and Myco. l. muris may be 
achieved. The inability to cultivate these organisms has been a source of 
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frustration for bacteriologists from the time these two specIes of the 
genus Mycobacterium were discovered. 

The Award Committee consists of D R .  R. J. W. R EES of London; DR . 

CHA R LES C. SHE P A R D  of Atlanta, Georgia; and D R .  J OHN H. HA N KS of 
Baltimore, Maryland.  

Those desirous o f  obtai n ing more precise information regarding the  
Awards may comm unicate with: 

MR. C. 1.  CROWTHER 

President, Leonard Wood Memori al for the Control of Leprosy, 
Inc., 

79 Madison Avenue, ew York 16, New York. 

Note,' Should i t  seem desirable, the con text of the  above 'Announcemen t' 
may be revised by the addition of relevant material from Mr. Crowther's 
prese n tation a t  the  Congress: 
' I  am grateful for this occasion . This is a moment when sorrow over the 
loss of a friend and associate is d i m i n ished by realization that his work in 
the Leonard Wood Memorial and i n  the field o f  leprosy con tin ues to 
bear fruit. 

One of the measures of a great  man is  the fac t  that  his attitudes and 
determination i nspire others even after he is gone. 

The purposes of the JAMES A. DOULL AWARDS as descri bed to me by the 
donors, are as follows: 

I. To honou r the m e mory of Dr. Doull ' s  brillian t and u n t i ring devotion 
to all aspects of the leprosy problem - both h u manitarian and scien tific . 

2. To s t i m ulate among biochemis ts and bacteriologists a wider  recog
n i t ion that, through exploi tation of modern knowledge of metabolism, 
bacteriologic cultivation of rat and human leprosy bacil l i  could soon 
become a reality.  As Dr. Han ks will explain i n  his paper, the existence of 
a major  defect  in respi ratory mechanisms of these organisms has long 
been defined by the natural observatio n .  This  has since been confirmed by 
laboratory studies in several countri es .  

3. T o  provide a mechanism and occasion for givi ng early recognit ion 
to the person or group which succeeds i n  solving a most u rgen t  and 
challenging problem .  

CONDITION S  FOR THE AWAR D S  
As you know, many differe n t  types o f  mycobacteria have been c ultivated 
from leprosy lesions.  It is necessary, therefore, to state that the merits of 
applications for the Award m u s t  be j udged by the terms to be ou tlined 
below. 

Since j udgment  or confirmations will  be req uired, the Awards can be 
made only after u n animous certification of three q ualified micro
biologists who know the pitfalls i nvolved in such questions . Therefore , on 
behalf of the Leon ard Wood Memorial, I wish to appoint, as an Award 
Com mittee, the following persons: DR. R. J. W. REES, DR. CHARLES SHEPARD, 
DR. JOHN H. HANKS. The arrangement  is that, if any member of this 
com m ittee shou ld be lost,  incapaci tated or u nwilli ng to serve,  the two 
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remaining members will nominate a replacement. Upon recommendation 
by the Medical Director of the Leonard Wood Memorial, the Presiden t  of 
that  Institu tion wil l be in  a posit ion to appoint replacements as requi red. 

CHARACT ER OF THE A WARDS 
Taking in to account  the possibili ty that succ,e ssfu l  solution of the  cul tiva
tion problem may occur in two steps, provision had been made for two 
separate awards. 

I .  For cu ltivation of three s trains of M. lepraemurium, the rat leprosy 
bacillus, with fu lfilmen t of K OCH'S postulates : 

(a) A certi ficate, appropriate l y  des igned and inscribed for this purpose, 
and 

(b) A cash award of $500.00 i n  US currency. 
2, For cu l tiva tion of M. leprae and sa tisfying the requ i rements of the 

1963 repor t of the Panel on Bac teriology and Immunology: 
(a )  A commemorative plaque, and 
(b) A cash award of $1,000.00 in US currency. 

I t  is proposed that the respec tive awards wi l l  be made during a subsequen t 
meeting of the In ternational Leprosy Association while in session for an 
I n ternational Congress of Lepro logy. 
I must hasten to comment on a fact that will be evident to a l l. The 
amount of the cash awards is no t great. This is be c ause the awards have 
been established by persons who are endowed on ly wi th a scien tist 's 
annual income. The true value of the awards arises from a desire to  
acknowledge and honour a great undertaking and to con tinue the power 
of Dr. Doul l's influence.' 
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8T H INTERNATfONAL CONGRESS OF LE PROLOGY, 
RIO DE ]ANEJRO, f963 

Report of the Round Table on 
Pathology and Experimental Transmission 

Chairman: R. J. W. Rees (UK); 
Secretary: H. M. Por tugal (Braz il) ;  
Members: M. Bergel (Arge n t i na ) ;  C. H. Bi n ford (USA); 
Y. T.  Chang (USA); K. R. Cha t terjee ( I ndia and UK);  
J .  Convi t (Venezu ela) ;  W. H. Feldman (USA) ; W. H. 
Hadler (Brazi l ) ;  N. Nishi mura (Japan ) ;  J. M. Robson 
(UK) , Augusto Seria l  (Argen t i na ) ;  C. C. Shepard (USA);  
F. F. Wi lk i nson (Argen t ina ) .  

This report has been prepared by members of the round t able group on 
pa tho logy and expe rimen ta l transmission and summarises the  discussions 
held by this group in Rio de Janei ro on September 9-1 f .  Our members 
fu l l y  endorse the val ue of the in t roduction of round table discussion 
groups and particu l arly in  allowing time for t hese discussions bifore the 
main  Congress. 

PATHOLOGY 
Because pa thology was inc luded as a special  subj ect  for the fi rs t time a t  
the 8 th  I n ternational Congress of Leprology, Tokyo, i t  was reviewed then 
very broadly by the Technical  Commi ttee on Bacteriology and Pathology. 
Therefore, our present report deals more specifical ly  with aspects of 

. 
pathology in which progress has been made in the last five years or 
where we consider views expressed by the previous Technical Committee 
should be rei t erated. 

Practical application of pathology 
Histological examination of biopsy material is an essential examination 
for the proper diagnosis, c lassification and prognosis of the disease and 
for assessing the progress or regression of the d isease in  patients under 
t reatment .  Between the two polar groups of leprosy there is a wide 
spectrum of innumerable intermediate responses which are dependent  on 
the host-parasite reaction . Histological examination provides an essential 
picture of this  host-parasite relationship and should be given a t  least 
equal weighting with the cl inical picture. In  properly conducted chemo
therapeutic t ria ls i t  is important  to select su i table cases based on both 
histological  and cl inical examination in order to exclude where possible 
patients with a more favourable prognosis .  Because histology provides 
an overal l  picture of the cel l u lar and baci l lary elements the examination 
can be used to assess both the lesion size (area of ce l lu lar infiltration) and 
t he concentration of acid-fast baci l l i . Combination of these two assess
ments in to a so-cal led 'histological '  index provides a more accurate 
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assessment of the infection than the classical bacteriological index. Thus 
a series of  biopsies taken from the same site or sites during the course of 
treatment can provide an additional important measu re of progress. 
Pathologists are urged again to seek agreement on the application of 
this histological index for the careful assessment of progress of patients in 
chemotherapeu tic trials. 

ow that there is a considerable weight of evidence to support  the 
view that irregularly stained bacilli are degenerate,  the reporting of the 
morphological appearance (irregularly s ta ined and solidly stained organ
isms) of bacilli in Ziehl- Neclsen stained sections has added importance . 
It has obvious applications in recording the progress to treatment in 
chemotherapeutic trials. More detailed knowledge of the p roportions of 
irregularly and solidly staining bacilli in different types ofleprosy , durin g 
react ions and i n  different sites in the body or in particular types of cells, 
would help in elucidating the pathogenesis of leprosy. 

Attention i s  drawn to the value of using a simple histochemical test 
(Sudan III Stain)  on frozen sec tions from diagnosti c  biopsies. Lipids are 
found in lepromatous and dimorphous lesions but not in  tuberculoid. 

The Committee appreciated the recent contribution of DR. WADE in 
sending to members of the panel and others a set of excellently prepared 
and stained slides illustrating the histopathology of [2 lesions of the 
'Histioid variety of lepromatus leprosy'. There was insufficient time to 
adeq uately study the slides but the Committee urge those who received 
the slides to send their commen ts directly to DR. WADE. 

Recent advances in pathology 

A. The identification �f'fuchsino phil' ceLLs. Fuchsinophil cells was the name 
given by Khanolkar to round and spindle-shaped cells contain ing acid
fast granules in sections stained by the Ziehl-Neelsen method. More 
recently it has been shown that these fuchsinophil cells are tissue mast 
cells commonly found in most tissues , including the dermis ,  of normal 
healthy subjects. A lthough the granules are acid-fast they show also the 
characteristic metachromasia of mast cells. 

B. Neuropathology. Leprosy holds a special challenge to neuropathology 
because it is the only mycobacteria l  infection i n  man which i nvolves 
nerves. Because, in fact, leprosy has a predilection for peripheral nerves 
i t  is more than likely that research i n  the field of neuropathology wi ll  
throw new light on  the pathogenesis of leprosy. Advances dur ing the las t 
five years based on careful observations ( using light and electron micro
scopy) of human leprosy tissues and on experiments in animals indicate 
that Myco . leprae are found usually in the Schwann cells. These observa
tions contradict the view of the pathogenesis of leprosy pu t  forward by 
Khanolkar in which the nerve fibre is considered to be the site i n  which 
the bacilli multiply and in which the bacilli travel along the nerve 
pathway i n  the axoplasm of the nerve fibre. 

Recent experimental studies i n  rats and in  man have shown tha t  
Schwann cells behave a s  phagocytes capable o f  ingesting not  only neural 
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debris bu t also foreign par t icles , such as carbon part ic l es or myco
bacteria, in their neighbou rhood. It is sign i fican t t hat Schwann cel ls have 
been shown t o  h ave gen eral phagocy t ic activity as wel l  as the wel l  
recogn ised func t ion of ph agocy tosing neura l  debris. The Schwann ce l ls 
a re most phagocytic  at the time of nerve degeneration or regeneration .  
Since there i s  a physio logica l  turnover of  nerves a l l  the  time, particularly 
i n  the ski n ,  there wil l  always be some Schwann ce l ls in an  active phase. 
Some recent experiments (*) on patien ts with leprosy have shown that 
these activated Schwann cel ls  have selec tive powers of ingesting myco
bacter ia  since they active ly phagocytosed heat-ki l led human leprosy but 
not heat-k i l led rat leprosy ba-ci l l i .  This observa tion is of such fundamental  
importance that  i t  mus t be confirmed.  In addi t ion to these basic observa
t ions on the nerve f ibre-Schwann cel l  complex in man and experimental  
anima ls , i t  is of in teres t t hat  nerve involvement has been observed also in 
some of the experimen ta l mycobacte rial infections in animals fol lowing 
t he i njection of M)lco. le/Jrae. 

c. Af.lplication of Electron Microscop)l. In addi tion to the value of electron 
microscopy for defining more precisely nerve involvement in leprosy i t  is 
a valu able tool for examining the host-baci l l us relationship at the cel lu lar 
leve l .  Recent studies suggest that the in tra-ce l lu lar reaction to M)lco . leprae 
differs in lepromatous and borderline patients and furthermore degenerate 
bacill i predominat e in Virchow cel ls .  

EXPERIMENTAL TRANSMISSION 
The members of this Round table committee are favourably impressed 
b y  the recent progress which has been made in the field of experimental  
transmission of M)lco . leprae. At presen t  some of the resu l ts obtained in  
d ifferent laboratories using different conditions or species of  animals are 
not the same. I t  is considered that the more progressive and extensive 
experimental infections in animals need to be investigated further and 
particu larly to  be con firm ed more consisten tly. and i n  different  l abora
tories ,  before final ly accep t ing them as being caused by t he human leprosy 
baci l lus .  Nevertheless the committee cons ider that the definite infection 
produced in  the foot-pads of mice i s  presuma b l y  a huma n  leprosy in
fec tion , particularly since i t  has now been reproduced consistently in 
several different laboratories and with M)lco. leprae derived from patients 
a l l  over the world .  

I n  order t o  maintain progress i n  this most important  fie ld , t o  encourage 
exchange of data and m ateri als and to  stimu late others to undertake this 
type of work, this committee recommends t hat the ILA set up a working 
committee on Experimental  Transmission .  

APPE NDIX 
The members of this group considered that i t  was of the greatest import
ance at  the presen t s tage of transmission studies to summarize their views 

*Wcddell, Palmer, Rees and Jamison. In Ciba Symposium, 1963 P.3. 



regarding the p roble ms and methods i n  animal transmission experiments 
and the criteria for assessi ng successful  claims. 

Inoculum: Suspensions of Myco. leprae from man 

(a) Biopsy from un trea ted s mear posit ive patients (to include all types 
of leprosy from lepromatous to reactional tuberculoid - class ified , if 
possible, c lin ical l y  and histological ly . )  Biopsies should not be taken from 
u lcerated lesions. 

(b) Suspension of bacil li from biopsy to be prepared and inoculated 
i nto an i mals as soon as possi ble (if delay is unavoidable t i ssues to be kept 
in wet and not dry ice) . Suspens ion to be prepared in sal i n e  or albumin! 
sal i ne. Compare suspensions of bacilli prepared with and without separa
tion of h u man tissue  by d ifferen t ial centrifugation. 

(c ) Cou n t  n u m ber of acid-fast baci l l i  i n  suspension (Hanks'; Hilson and 
Elek, method )  in order to inocu late an imals wi th  known numbers of 
baci lli and compare large and small inocula. Carry out a differentia l 
cou n t  of the  proportion of uniformly and irregularly stai ning baci l l i .  

(d ) Culture suspension on  t ypes o f  med ia  sui table for iso lati ng myco
bacteria and incubate  for not less than three months at two temperatures , 
37°C and 30°C to 34°C. Suspensions to be cul tured untreated and also 
after decon tamination by a method used for trea t i ng sputum. (If cul ture 
pos i tive mycobacteria are isolated they should be identified and in
oculated in to ani mals.) 

Choice of animals Clndplan of animal experiments 

(a) Present resu lts suggest the use of t he mouse and hamster, but as 

many differen t  species of an imals as possible should be compared. The 
use of very you ng an i mals was recommended . Because of the slow develop
ment of human l eprosy animals  with a long l ife span should be t ried . I t  
was particu larly recommended that  an a t tempt be made to  inoculate a 

colony of young chimpanzees and fol l ow these by annual  biopsy through
ou t  thei r life span .  Where possible a s tudy should be undertaken com
paring resu l ts in d ifferent strains of in -bred and pu re-line mice; although 
every rou te and site of inocul a t ion should be studied, part icular a t ten tion 
should  be paid to colder s i tes , i.e., ear ,  foot-pad and test is .  (In order to 
compare results i n  d ifferent cen tres the animal house temperature and 
the  type of die t  should be recorded . )  

I n  addition to  t h e  use of normal animals i t  was recommended that the 
effect of hormones, d iet (particularly includ ing pro-oxidant  diets) X
irrad ia t ion and any other a l terations which might increase susceptibility 
to j nfection shou ld be studied. 

(b) Controls: 
I. I noculat ion of living bacil li 
2. Inocula t ion of heat-killed baci l l i  
*3. Group of  un inoculated normal ani mals 
*4. Group of uninoculated modified animals, i.e., special diet, etc. 
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5 .  Where s pecia l l y  modified gro u ps of ani mals are used t hey should be 
divided i n to two groups receivi ng living and heat-killed baci l l i  

6. Smal l  gro u p  of standard diagnost ic  ani mals,  i .e . ,  rabbi t and guinea 
pIg.  

*These gro u ps are of the greatest importance because of the observation 
that normal stocks of mice and hamsters have been shown to harbour 
non-c u l t u rable ( ' M u rine leprosy type ' )  mycobacteria .  

Investigation of bacteria isolated from the animals 

(a)  Co u n t  the total n u m ber of acid-fast baci l l i  harvested from the ani mal 
or particu lar site of i noculation and determi ne the proportion of u ni formly 
and irregu larly stained baci l l i .  

( b )  C u l t u re baci l l i  isol ated (as p e r  section - Inoculum (d)  above ) . 
(c )  Preparation of a standard type lepro m i n  ( I n tegral and/or Dhar

mendra type) from the baci l l i  harvested from the animals and to be com
pared with a si milarly p repared human lepromin i n  patients with tuber
cu loid and lepromatous leprosy. The tests to be carried out and read 
'bl ind ' .  (The 'animal '  and h u man lepromins to be adj usted to contain 
the same n u mber of acid-fast baci l l i .  Since the 'animal '  lepromin wil l  
contain animal tissue an tigen i t  i s  possible that this fo reign antigen could 
produce a skin reaction i n  man and i t  may be necessary to skin test with 
a ' lepromi n '  prepared from normal animal tissue or add normal animal 
tissue  to the  standard human lepromi n . )  

( d )  Enzymatic Studies .  
(e )  Serological S t udies .  

Histological examination of the animal tissues 

This study should be undertaken by a his topathologist  trained in leprosy 
who should not only look for alterations s imilar to those in man b u t  also 
for any u n usual  findi ngs, parti c u l arly those recurring in  animals .  Histo
logical  examination should be carried o u t  as a rou ti n e  on a l l  animal 
tissues ( Zenker type fixative recommended - H and E and ZN (Wade 
modifications) . I f  tissues have to be sent away use formalin fixative ) . 

Because acid-fast baci l l i  have been fou n d  associated with nerves i n  a 
n umber of the recen t  experimental  leprosy i n fections these should be 
observed and where possib le  a special study be u ndertaken using light 
( including silver s taining) and electron microscopy. Because i n  man lep
rosy is  the only mycobacterial i nfection known to involve nerves and 
a lthough i t  is stated that murine leprosy does not  affect nerves, the 
Committee recommended that  this  q u estion must  be re-investigated in  
m u rine leprosy. 

Response of the experimental infection to drugs 

The pattern of response of the infection i n  animals to anti-mycobacterial 
drugs shoul d  be studied as a means of: ( I ) identifying the organism, and 
(2) screening new an ti-leprosy drugs .  



interjJretation oj the results 

All  the above s tud ies are u ndert aken i n  order to determine  how far the 
experimenta l  leprosy i n fec t ion resembles the i n fect ion in man and to 
excl ude where possible any o ther  known mycobac terial infect ion , par
t icu larly the non-cul tivatable m u rine leprosy i n fect ion . 

I t  is importan t to include adequate controls and posi tive resu l t s  shou ld  
only be  accepted if  they are  consisten t  and reproducable .  

Round Table on Pathology and Experimental Trans
mission:  Memorandum on the Examination of the 
Morphology of M. Leprae in the S tudy of Leprosy 

One of the most characteristic fea tures of a smear of human leprosy 
bacil l i  stained by the Ziehl-Neelsen method is the presence of a significan t 
proportion of organisms which stain i rregu larly with carbol-fuchsin .  
Hansen was the fi rs t  to suggest that i rregu lar stain ing indicated a de
generative change in the baci l l i .  The use of sulphones, where c l in ical 
improvement i s  associated with a signi ficant increase i n  the proportion of 
i rregu larly s tained baci l l i  ( 5 th In t .  Congress Leprology, H avana, 1 948) , 
has strengthened Hansen's original  suggestion .  

More recen tly detailed s t udies, us ing electron microscopy, on the 
morphology of live and dead murine leprosy baci l l i  and other bacteria 
( including E. coli) have shown conclusively that death of these organisms 
leads to the loss of cytoplasmic content and that i n  the case of myco
bacteria ( including M. lepraemurium and M. leprae) these importan t  
morphological changes are manifest a s  i rregu lar stain ing of the  baci l l i  
us ing the Ziehl-Neelsen method . I t  has been established i n  studies on M. 
lepraemurium that only the sol id stain ing baci l l i ,  the so-called 'solid 
staining' forms, are viable and al l  forms of i rregularly stained baci l l i  
whether defined as  ' fragmen ted' or 'granular' are dead organisms . On this 
analogy, and on the evidence of electron microscopy, it is reasonable to 
assume that the same can be said of human leprosy baci l l i ,  and this 
Committee wishes to draw the attention of the 8th International Congress 
of Leprology to the importance of studying the morphology of the baci l l i  
a s  a routine procedure i n  assessing the  progress of  leprosy patients .  I n  
order to obtain uniform results the following suggestions are made : 

1 .  Any of the standard Ziehl -Neelsen staining methods can be used and 
satisfactory defin i tion is obtained by using an oil immersion lens with 
x 6 eye-piece for examining the smears .  

2 .  I t  is important to prepare th in smears and to exclude red cells .  
3. Morphology should be reported only on wel l  defined single baci l l i .  

Morphology should not be attempted on organisms in  globi or in  clumps .  
4. Morphology, where possible, should be determined on 1 00 or more 



orgal 1 1 sms In fields picked at random over the smear,  and repor ted as 
follows ; 

( a )  Results g I v e n  as the proportIOn of u n iformly or 'sol id '  s tained 
bacilli , i .e . , 1 0  ' so l id '  s ta in ing bacilli in an exami nation of 1 00 
organi sms = 1 0/ I 00, etc .  

( b) Only o rganisms showing u n iform s ta in ing with carbol-fuchsin down 
their  length shou ld  be c lassi f ied as  un iformly or sol id s taining 
organisms. Bacill i  con tain i ng dense bodies ,  often polar,  and giving 
the appearance of a club are frequent ly  seen in a n  otherwise 
un iformly stai ned o rgan ism. Such baci l l i  are c lassified w i t h  the 
un ifo rmly s t ained forms. 

( c )  Every degree of i r regular s ta ining ( , gran ular' or 'fragme n ted ' ,  e tc . )  
w i t h carbol-fuchsin should b e  c l assi fi ed a s  i rregu l arly stained 
o rgan isms . Very short un ifo rmly s t ain ed baci l l i  are c lassi fied with the 
i rregula rl y s ta ined forms . 

The exam i nation of the  morphology of human leprosy baci l l i  has several 
importan t appli c a t ions ; 

I .  For follow ing  the response to chemotherapy, parti c u l arly i n  the early 
phase and also for detect ing deterioration , possibly i ndicating the emer
gence of drug resistance ( indicated as an increase i n  the proportion of 
u n i formly s ta ining baci l l i ) . 

2. For s t udyi ng the e ffect  of ' reactions'  on the progress of leprosy . 
3. A general appl ication of the method for all bac teriological s tudies on 

lep rosy, part icu l arly i n  those concerned in studies on the differe n t  types 
and stages of the disease and for determining the persistance of healthy 
baci l l i  i n  differen t tissues .  Al though the origina l  observations were made 
on stained smears ,  the same techn i q u e  can be applied also to stained 
sections of tiss u e .  

Report of the Round Table on 
Borderline and Indeterminate Leprosy 

Chairman : R .  D .  Azu l ay ; Secretary : W. H .  Jopl i n g ; 
Members : R .  G .  Cochrane ; F. Con treras ; Dharmendra ; T .  
I maeda ; J .  R .  Puchol ; W .  F .  K i rchheimer ; K .  Kitamura ; 
Gay Prieto ; F. Sagher ; L. de Sousa Lima . 

I - B O R D E R L I N E  L E P R O S Y  

Definition .  T h e  R o u n d  Table agrees w i t h  t h e  statement o f  t h e  Madrid 
Congress t h a t  the Borderl ine (dimorphous ; i n termediate ; bipolar) * 
group comprises a wide range of cases between the t uberculoid and 
lepromatous types ; and i s  of the opinion that the posit ion occupied by 
any borderli ne case i n  the spectru m between tu berc u loid and lepro-

*Somc of the members of  t he Board do not  agree to the synonyms 



m atous leprosy depends on t h e  host-paras i t e  relationsh i p ,  or,  In other 
words, on the resistance of the pa t i e n t  to the i n fectio n .  

Onset and Evolution . Border l ine l e p rosy m a y  start  a s  borderl i n e  leprosy 
or may develop from t h e  indetermin ate group,  rarely from the t u ber
cu lo.id type o r  from the lepromatous type u nder t reatmen t .  This develop
ment may occu r  acu tely or  more gradual ly .  It is  general ly agreed that it 
is an u nstable form of leprosy, and al though some cases remain border
line throughou t ,  others move towards the lepromatous ' pole '  of the 
s pec t r u m  or  towards the t u berculo id ' pole ' . 

Clinical description . The q u es t ion of resis t a nce being fu ndamental ,  some 
cases wil l  occupy a posi t ion nearer  the t u berculoid ' po le '  of  the spec t r u m ,  
some nearer t h e  lepromatous ' pole ' , a n d  others in betwee n ,  hence a wide 
range of clinical manifestat ions may be encoun tered . The Round Table 
does not  propose to describe al l  these, but wishes to draw attention to 
some characterist ic  cl inical  fea t u res . One takes the form of an oval or 
circular area of normal or  hypochromic ski n ,  sometimes a t rophic,  
surrounded by a band of raised skin of variable wid th and irregu lar  shape. 
The edge l imiting the circ u l a r  area is clearly marked, giving a ' p unched
out '  or ' Swiss cheese'  appearance, whereas the ou ter edge t e nds to Hatten 
and fade i n to the normal ski n .  These lesions vary i n  n u m ber, size and 
location , and some degree of anesthesia can be found in them . P laq u es 
may st imulate those of tu berculoid or of lepromatous leprosy, the edges 
being wel l  defined in some parts and indisti nct  in others.  They are fre
q uently succ u l e n t  and have a shiny appearance, and their colo u r  may 
vary considerably .  S kin lesions usual ly  have an asymmetrical distri b u tion . 
The ear lobes are often i nvolved , sometimes u n i lateral ly .  Oedema of the 
extremities may be presen t .  Peripheral nerve involvement may occu r ,  
and gives rise t o  sensory distu rbance o f  the extremities w i t h  or withou t 
palpable thickening of the affected nerves ; m u scle weakness may be 
prese n t ,  with or  witho u t  wasting. 

Bacteriology. Skin lesions are usually bacteriologically posI tlve, the 
degree of posi tivi ty depending largely on the position of the case in the 
above-mentioned spectr u m ,  b u t  globi are few or absent .  The nasal 
mucosa m ay be negative. 

Histology. As with bacteriological  findings, histological appearances 
depend on the posi tion of the case in the spectrum .  An i ncomplete and 
loosely arranged t uberculoid structure may be found,  the main fea t u re of 
which is the epithelioid cell . There is  usual ly a clear but n arrow sub
epidermal zone.  A not  ful ly-developed lepromatous stru c t u re may be 
present ,  with l arge n u m bers of histiocytes many of which may contain 
l ipid (vacuolated) cel ls ,  b u t  i n  contrast to lepromatous leprosy there is a 
variable amo u n t  of ce l lu lar  infiltration of c u taneous nerves. Al l  these 
features may be found i n  the same l esion . 
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Immunology.  The lepromin test  ( Mi tsuda) is generally nega tive, b u t  
when posi tive is never strongly s o .  I t  m a y  vary bet ween nega t ive a n d  
weakly posi tive d u r i n g  t h e  course of t h e  disease ( ' osci llatory phenom
enon ' ) . 

Prognosis and response to treatment. The prognosis is more favourable than 
in lepromatous leprosy and the response to treatment is  more rapi d .  

I I  - I N D E T E R M I N A T E  L E P R O S Y  

Definition .  This i s  a form i n  which early leprosy usual ly manifests 
i tself. I t  may evolve to any other form of the disease, b u t  sometimes it 
may conti n u e  unchanged or- may even regress. 

Description .  I ndeterminate leprosy presen ts c l in ically with hypochromic 
and/or erythematous macules . These vary as regards n u mber,  s ize and 
locatio n ,  and freq uent ly show some impairment of sensation . The edges 
m ay or may not be wel l  demarcated , and palpable thickening of 
peripheral nerves is not l i kely to be enco u n tered in the early stages. 

Bacteriology. Baci l l i  a re usual ly absen t  on rou ti n e  examination , and,  
when presen t ,  are  scan ty .  

Histology. This  shows scattered non-specific histiocytic and lymphocytic 
i n fi l tration with some concen tration around skin appendages and neuro
vascu l ar bundles .  I solated baci l l i  may be fou n d  within c u taneous nerves . 

Immunology. The l epromin test may be n egative or posi t ive.  

Report of the Panel on Epidemiology 
and Control 

Chairman : M. F. Lecha t ; Secretary : B.  D .  Molesworth ; 
Members : E .  Agricola ; D .  A .  Akin tonde ; L. M. Balina ; 
L. M .  Bechelli ; C .  M .  Brusco ; W .  M. Cantidio ; O .  Diniz , 
E .  H .  Hermans ; C .  Kettan u rak ; J. A. M adeira ; M .  Orusco ; 
F.  E .  Rabello ; A .  Salazar Leite ; H .  Sansarricq ; A .  Saul .  
Two members were i nvited b u t  were u nable to attend : 
D rs .  D.  L. Leiker and C. M. Ross . Drs.  J .  M. de Barros 
and R. H uerta attended the meetings of the · Panel 
as observers . 

E P I D E M I O L O G Y  

Epidemiology of leprosy deals more particularly with relationshi p  between 
the i n cidence of leprosy or i ts various forms and determinants such as 
host factors or ecologic condi tions which may affect  either exposu re to 
i n fection or resistance to the disease . By so doing,  it  is possible to develop 
and test sound measures for i ts control. It impl ies defini tions, measure
men ts, and research . 



J .  DEFINITIONS 

Comparisons between freq u encies of the morbid characterist ic u nder 
investigation i n  d i fferen t si t u ations i s  one o f  the basic  tools  of epidemiology . 
I t  is therefore of the u tmost i m portance that  terminology, screening meth
ods  and proced u res of diagnosis be c lear ly  defi n ed . I t  i s  particu larly so for 
leprosy, because of the variations i n  the manifes tat ions and evo l ution of 
the disease i n  differe n t  pop u l a tions .  

With regard to the screening of populations,  records should  i ndicate on 
which diagnost ic  criteria the epidemiological indices are based . It  is a 
fact  that  i n  various parts of the world ,  and even i n  adj acent  cou n t ries ,  
leprologists give s l igh t l y .d ifferent  i n terpretations to the defi n i tion of the 
types of l eprosy . In  order  to take i n to acco u n t  t hese variations for epidem i 
ological  s tudies,  methods sho u l d  be clearly stated . 

The personnel  should  use standard s t rategies in each area.  I n  global 
reports ,  pool ing of data reported by various types of perso n nel usi ng 
differe n t  procedures should  be avoided,  or at  l east the methods i ndicated . 

For correlation of findings on a world basi s ,  t e rminology, me thods and 
technics  used for epidemiological s tudy of leprosy should  be u n i form . 
Co-operat ion of WHO is sough t i n  this  respec t .  

2 .  MEASUREMENTS 

( a )  Prevalence. The i m portance of obtaining rel iable  est imates of 
prevalence of leprosy cannot  be exaggerated . Only i n  this way can an 
adequate basis be provided for p lanning and implement ing the  ant i 
leprosy campaign and evaluating its  res u l ts .  Fu rthermore the  Congress 
emphasizes the importance of prevalence in speci fic grou ps of the 
populatio n .  

I n  practice, d u e  t o  t h e  l o n g  t i m e  required for surveying a large popu
latio n ,  prevalence rates as expressed i n  leprosy are period prevalence 
rates . 

D u e  care should  be exercised to dis t inguish adeq ua tely registered and 
discharged cases . 

There are d i ffere n t  surveying methods to secure prevalence data .  
Prior to  describing these, i t  m u s t  be s tressed that the fi nal  pu rpose of a 
l eprosy s u rvey is positively the con tro l  of the disease and i ts t rea t m en t ,  
and not merely t h e  collection o f  data .  Therefore, i t  i s  emphasized that  
any type of s u rvey must  always and a t  once be followed by treatmen t .  

Health education i s  essential  t o  ensure t h e  s uccess o f  surveys . 
( i )  Total population surveys. The best meas u re of prevalence is obtained 

by a survey covering the whole population of the area under considera
tio n .  Such a method , however, is  j ustified only if from previous experience 
i t  is  known that  the prevalance is  high . Total pop u l ation su rveys for 
leprosy may sometimes be usefu lly combined with other mass operations , 
such as smallpox vaccin a tion,  yaws mass treatme n t ,  etc .  I t  is generally 
better to concentrate systematically the efforts first on one selected area, 
and therefore to start by a pilot proj ec t  which wil l  later on be extended 
progressively to the whole cou ntry, taking advantage of the experience 
gained in  the first location .  
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Whatever the e fforts m ade to cover the whole pop u l at ion of an area, 
it  is highly u n l i kely that [ 00 per cen t of the individuals  wi l l  be examined . 
Serious consideration must  be given to t h e  individuals who do not show 
up, because an assoc iation between non-response and the disease may 
i n t roduce a considerable bias i n  the res u l ts of the survey. For exam ple,  
non-response may be d u e  to fear of the disease being discovered . There
fore an assessmen t of the magn i tude and of the causes of non-response 
must be made. Special attention should be given to the al location of 
patients hospi talized in leprosaria with regard to their place of origi n .  
Total population surveys req uire an adeq uate census o f  the population. 

( i i )  Sampling survey.  Often,  however,  total  popul ation su rveys are not 
feasi ble .  Physical examination of the whole popu l ation may be beyond the 
avai lable  resou rces in  terms of budget or personnel . In some cases no 
previous esti mate of the prevalence is avai lable or demographic data are 
insufficie n t .  I n  many cou n tries, d u e  to psychological or sociological  
reasons,  such as fear, systematic refusal of heal th measures, nomadism,  
physical examination of the whole  population is not  possible .  In  these 
cases, estimates must be made in other ways . The best method is a samp
ling survey. The sample can be consti tuted by i ndivid uals ,  by households 
or  by vil lages randomly selected . 

These q u estions demand,  i n  every i nstance,  j o i n t  planning by lepro
logists, epidemiologists and statisticians,  in l iaison with civil  adminis
trative officials ,  comm u n i ty leaders and persons experienced with the 
s itu ation i n  the area. 

lf such su rveys are feasible ,  thei r cost will be repaid many t imes by a 
sound planning of the campaign l eading to a greater e fficiency of the  
leprosy con tro l .  

( i i i )  Selective survey. W h e n  sampling surveys a r e  not  feasible ,  non
systematic operations dealing with vil lages or other population uni ts m ay 
be usefu l  for case-finding.  Extreme cau tion must ,  however, be exercised 
to i n terpret their resu l ts because choice of the popu lation surveyed as 
well as responsiveness of the i ndividuals may be associated with the 
presence or  absence of leprosy . In these cases , prevalence data are 
d i fficu l t  to derive . 

A most efficien t method to detect new cases may be,  i nstead of a 
survey, the sys tematic search for and supervision of contacts . This is  
especially usefu l  when prevalence is low.  What is understood by contact 
must  then be clearly defined . In this case, the same cau tion must  be 
exercised with respect to the derivation of epidemiological indices.  

S urveys i n  selected groups,  such as schoolchi ldren, may yield very 
usefu l  information , but caution must be exercised not  to extrapolate 
these res u l ts to the entire population . 

I t  cannot be too strongly emphasized that in any case, when recording 
prevalence data,  detailed explanation m u s t  be given as  to the manner 
by which these data have been collected ; by total survey, sample survey, 
selective survey, examination of contacts, spon taneous attendance,  com
pilation of fi les, examination of i n mates of leprosaria ,  or  u n systematic 
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search.  The denom i nator, i .e . ,  the populat ion exami ned , must  be acc u r
ately defined.  A high proportion of chi ldren among the patients means 
one thing i f  the whole pop ulat ion has been examined,  and q ui te another 
if, for reasons of easy access ibi l i ty,  schools have been preferen tial ly sur
veyed . No valid comparison,  sound p lanning, or forecast  for the fu ture 
can be made u n l ess d u e  consideration is giv�n to these matters .  Descrip
tion of the proced u res employed to estimate prevalence is no less important 
than the figures reported . 

Prevalence applies also to various characteristics of the disease . The 
prevalence of l epromatous leprosy i n  a popu lation is  expressed by 

number of lepromatous cases 
X 1 000 at  a given t ime.  

total  popul ation 
I f  active l epromatous patien ts only are under consideration,  to the 

exclusion of negative cases who are discharged or resid u a l ,  the prevalence 
of bacterioligically posi tive cases is a val uable rate . 

The prevalence of deformi ties among leprosy patients is a usefu l  
measurement t o  assess t h e  needs for rehabi l i tation,  reconstructive surgery 
and social help .  It has seldom been determined , and data are u rgent ly 
n eeded in this respect .  Care must  be taken to base this  rate  o n  the exam
i nation of a representative group of patients ,  and not only on patients 
hospitalized i n  insti t u tion s .  

( b )  Incidence. This refers to the n u m ber of even ts occu rri ng during a 
period of t ime.  

The incidence of leprosy is expressed as 
new cases over a given i n terval of t ime 

X 1 000 
total population at the beginning of the t ime i nterval 

It is a very usefu l  concept,  for i t  gives i n formation on the trend,  pro
gression or regressio n ,  of the disease . 

This rate does not  n ecessarily refer to the whole popu l a tion,  and may 
apply to a specific group.  If so, i t  must be clearly stated . 

Incidence data for leprosy are few and difficult  to derive. They may be 
obtained by two methods.  One i s  to fol low the population d u ring a given 
time and to register the n umber of new cases . Another is to repeat pre
valence surveys after an i n terval of time and compare the resul ts with 
previous surveys , making provision for patients deceased or lost  to 
observation d uring the i n terval . In p laces where l eprosy activities are 
well developed, with early detection ,  the n umber of new cases registered 
gives a fair  approximation of the incidence.  In most of the situations,  
however, the number of new cases detected does not correspond to 
incidence, because a considerable l a pse of time often occurs between the 
onset of the disease and i ts detection . 

I ncidence may apply to other characteristics of the disease, such as 
bacteriologically positive cases , deformities i n  treated or non-treated 
patients , lepra reaction or relapses . These rates are usefu l  for the p lanning 
and allocation of specialized medical faci l i ties. 
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(c )  Ratio lejJromatous/ total number if patients. This  ra tio is expressed as 
n u m ber of cases of lepromatous  l e prosy 

X 1 00 
total  n u m ber of le prosy patien ts 

It can be misleading ,  because experience has shown t h a t  d u ri n g  a mass 
cam paign t h e  ra t e  of d iscovery is not  the same for t h e  differe n t  types of  
leprosy, u nder various cond i t ions .  This  rat io  should therefore always be 
fol lowed by the prevalence figure for lepromatous leprosy as indicated 
above. 

(d) Other measurements. Some other  meas u rements  may be useful  for a 
bet t e r  knowledge of t h e  epidemiology of le prosy.  Such are t h e  distribu tion 
of ages a t  onset ,  t h e  durat ion between onset and detect ion,  and the attack 
rat es among contac t s .  The p roportion of indeterminate cases among the 
newly de tected leprosy patien ts is also a usefu l  index to assess the com
p le t e n ess of t h e  detec tion and the earl i ness of di agnosis i n  a case-fin ding 
cam paign . 

(e )  Measurements needing researches. Very l i tt le  is known about  the effect  
of leprosy, or  of each type of leprosy on su rvival .  Life- tables for leprosy 
pat i e n ts ,  with l ife expec tancy for each age of onset,  should be developed . 

3 .  R E S E ARC H 
Epidem iological  research i n  leprosy is considerably hampered by o u r  

present lack of fu ndamental  knowledge . 
The fac t  that  M. leprae has not  yet been cul tivated nor routinely trans

mit ted to animals has preven ted any experimental  study of the agent 
factors i nvolved in t h e  spread of the disease. Host-factors are difficult  to 
i nvestigate due to the absence of bacteriologic, serologic or skin-test 
met hods for detecting latent  or possibly non-appare n t  i n fections . The 
l ength of the s i lent  period before cl inical  onset m akes it often i mpossible 
to s i ngle ou t s imple  environ mental factors .  

I n  these con d i t ions ,  the  prospects for epidemiological  i n vestigations i l l  
l e prosy a r e  heavi ly dependen t u pon achieve m e n ts i n  the  corresponding 
fields of  microbiology and i m m u nology. It  is an ticipated that extension 
and speeding-u p  of research i n  these fields w i l l  provide the epidemiologist 
with new base l ines and new tools .  

In the presen t  s t a t e  of k nowledge , certain special problems should be 
studied : 

( I ) GEN ETICS . Several observations suggest a possible role of genetic 
fac tors in the susceptibi l i ty or resis tance of  i ndividuals and populations 
to leprosy or to the lepro matous type of the disease . 

The possibi l i ty of a genetic mechanism should be studied with respect : 
(a )  to leprosy i tself; ( b )  to the polar types of the disease ; (c )  to the 

occurrence of l epra reaction in lepromatous leprosy ; (d) to reactivity to 
t u bercul in  associated with non-reactivity to lepromi n ; (e )  to the non
version of the  lepromin-reac t ion after  BGG. 
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These prob lems  cou ld be s t ud ied i n  tw i ns ,  in  fam i l ies ,  and  i n  popu
l a t ions .  I n  each  case, t hey wi l l  req u i re a j oi n t  p l an n i ng by a s ta t i s t i c i a n ,  
a n  epidemio logis t ,  a genet i c i s t  a n d  a l ep ro log i s t ,  for they ca l l  for h igh ly  
e labora t e  met hods of samp l i ng and s t a t i s t ica l  i n terprr ta t ion . 

For tw ins '  s tudy ,  a world cen t ra l  regis t rar of  t wins  w i t h  l eprosy shou l d  
be  s e t  up ,  even tua l ly  wi th  t h e  he lp  of W H O .  

S tudies of  fami l i a l  aggrega t ion shou ld be  undertaken or  expanded i n  
areas where good demographic and c l in i ca l  records have been avai l ab l e  
for several  generat ions .  

Methods of popu l a t ion genet ics shou ld be app l i ed to  leprosy . S t ud ies of 
gene t ic  po lymorphisms assoc ia ted w i t h  leprosy and wi t h  i ts man i fes ta t ions  
s ho u ld be expanded and co-ord i na ted ,  in  order  to proceed in  var ious  par t s  
of  the  wor ld among pat i en t s  and con t ro l s  to a l a rge screen i ng  of the  
gene tic  markers known at  presen t .  The deve lopmen t of micro-methods for 
fie l d  usc,  sh ipme n t  or  s torage has rad ica l l y  modi fied and en l a rged the  
scope of  poss ible i nves t igat ions ,  and shou ld  be l a rge l y  used i n  leprosy . 
Co-opera t ion  wi th  se rum ban ks shou l d  be sough t ,  and  blood sam p l es 
co l l ec ted and deposi ted for fu r ther  i n vest igations as new methods wi l l  be 
made avai lable and new genetic markers d iscovered . 

( 2 )  L E P R O M I N - REACTIO N .  S t u d ies on the  rel a t ionsh i p  between lepromi n 
react ivi ty and  o ther  factors in  popu la t ions have y iel ded val uable i n forma
t ion . These s tudies shou ld be con tin ued , expanded and repeated . 

Among the  problems which deserve specia l  i n t eres t arc : 
(a) The re la t ionsh i p  between l epromi n-reac t ivi t y  and sk in-reac t i vi t y  

t o  o ther a n t igens .  
( b) The re l a tionsh i p  between lepromin-reactiv i ty  i n  heal thy persons 

and t he further inc idence of leprosy among them ,  w i th  speci a l  reference 
to t he type of leprosy they even tua l ly  develop . 

(c )  The i n cidence of leprosy,  espec i a l ly  of lepromatous  leprosy, among 
people  havi ng received BCG, in rel a t ionship with the  effect of BCG on 
the  conversion of their Mi tsuda tes t .  

(d)  Determ inat ion of t he  proport ion of  poor reac tors t o  lepro m i n  under 
natura l  condi t ions .  

Such s t udies arc extremely d ifficu l t  from a s tat is t ical  poin t  of view.  
Samplin g  has many pi t fa l ls .  Hence,  the  con troversial  aspects  of t h e  
resu l ts .  

Another d i f f icu l t y  comes from the  l ack  of s tandardized a n t igen for 
s k in- test i ng  i n  l eprosy ,  and from di fferen t cr i teria for the  readi ng of the 
tes t ,  often  making impossible t he comparison or  reprod uct ion of t b e  
resu l t s .  

( 3 )  ATTAC K  RATES AMONG HOUSEHOLD CONTACTS . A t tack rates among 
household con tacts should be s tudied and compared i n  differen t  parts 
of tbe  world , wberever rel i able data are avai lable, keeping as a model of 
such i n ves t igation t he s t ud ies of Dou l l  and coI l .  in  the Philippines.  Life
table methods m ay be used , or  o ther  epidemiologica l  methods cou l d  
eve n t ua l ly b e  designed aft e r  consu l ta tion w i t h  mathemat icians. 
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Specia l  a t t ention should be given to a t tack rates among contacts with 
respec t to the type of leprosy in the index case . A poin t  of particu lar 
im portance i s  the role of tuberculoid cases i n  the transmission of the 
disease in areas of the world where open cases cons ti tu te only a small  
proport ion of the cases . 

(4)  U R B A N I Z ATION .  I n  some coun t r ies highly preva lent with leprosy, 
recent  industria l ization has resul ted in  a shift from a purely rural popu
lat ion to a partly urban popu la t ion,  often overcrowded and of a low 
econo m ic level . That i s ,  for example ,  the case in several cit ies of Africa 
and in Sou th-eas t Asia .  In order to  provide base l i nes for su bsequen t 
st udies of the environmental fac tors, i t  is recommended that  data wou ld 
be col lected and assembled on the i n cidence of leprosy in  t hese u rban 
popu la t ions . This popu la tion being genera l ly cons t i t u ted of workers , 
hen ce se lec ted , spec i a l  a t t en t ion should be given to avoid b i as i n  sampling . 

(5)  LI M ITED FOCI .  I s lands, ethnic  minori ties, disp laced popu lations, 
iso lated commun i t ies often offer pecul iar  patterns i n  the  distri b u t ion of 
the disease. I nven tory of these l i mited foci  should be m ade,  a n d  their  
epidemiologica l  stud y encou raged and given the necessary he l p . 

(6) FIRST L E S I O N S .  H igh freq uencies of occurrence of  the first lesions of 
leprosy a t  certa in speci fic s i l es of the body,  especial ly for tubercu loid 
leprosy, have been recorded . Differences i n  these si tes are re ported accord
ing to various countries and behaviour  pat terns.  Further studies on this  
q uestions wou ld  be va l u ah le ,  in  order to bring l igh t on the mechanism of 
transmission of l eprosy and the porta l  of entry of the mic ro-organism . 

(7) A R T H R O P O D - V E CTO R S .  The poss ible role of insects i n  the transmission 
of le prosy has been neglected for long . Mo re da ta  is n eeded re la t ing to the 
cu l t iva bi l i ty of ac id -fast bacil l i  found i n  various  i nsects , and on the 
re lative frequency of such fi ndings in  insec t s  found in associa t ion w i t h  
c ases of leprosy as com pared to these fou nd in  o t her places . 

(8 )  CAR R I E R  STAG E .  Observa t ions have been reported of acid-fast 
baci l l i  found  by specia l concentra t ion techniq ues in  the ski n of a high 
percen tage of apparen t ly heal t hy contacts of leprosy pa tients .  I f  these 
observations are con fi rmed , this leads to the concep t of a carrier stage 
in leprosy .  

Due to the  great importance of  th i s  question ,  i t  is s uggested tha t  this 
type of study be repeated on a large scale by differen t  i nvestigators . 

(9) S P O N T A N E O U S  H EA LIN G . I t  has been re ported that  a large proportion 
of the children developing leprosy heal sponta neously . More information 
is needed on the diagnostic cri teria avai lable to recognize early lesions, on 
the frequency of spontaneous healing i n  adu l ts ,  and on the immunological 
and possibly .genet i c  factors associated with t his favourabl e type of 
evolution .  

2 3  



( 1 0) ASSOCIATION OF DISEAS E .  Litt le is known abo u t  t h e  assoc i a tion be
tween le p rosy and other pathological co ndit ions .  Data should be col lected 
on the res pec t ive inc idence of o t h e r  diseases , espec ia l l y t ransmissib le  ones,  
a mong t hese t uberculosis ,  in persons with l eprosy, i n order to dise n t an g le 
possi ble i m m unologi cal  re l a t ion ships . 

I n  t h e  same l i ne ,  cause-speci fic mortal i ty  rates shou ld be co llected i n  
leprosy pa t i ents . 

( I I ) DEFORMITIES.  The problem o[ defo r m i ties i n  leprosy has been a l mos t 
complete ly  neglected u n t i l  rece n t l y .  I t  is wel l  recognized tod ay t h a t  i t  i s  
probab ly one o[ the m os t i m po r ta n t  p roblems t he le pro logists have t o  
d e a l  with . Therefore, i t  seems t i mely to s t a rt col lec t i n g  epidemiological  
da t a in t his regard . 

Epidemiologic a l  met hods should be w id e ly used for t h e  s t u dy o[ 
deformities : prevalence and i ncidence rates , b roken down by age, sex 
and type of leprosy , e tc . ; average de lay befo re onse t ; rapidity o[ develop
men t ; association w i t h  various fac tors such as p revious occ u pa tion , e t h n i c  
group, occurrence of l e p r a  reactio n ,  e t c .  T h i s  c o u l d  th row some ligh t  on 
the e tiology of the various types of deform i t ies encoun tered i n  leprosy. 

( 1 2 ) LEPRA R EACTI O N . Epide miological  m e t hods should be more ex
t ensive ly a pplied to the s t u dy of lepra react io n .  

( 1 3 ) N U T R I TION.  u t ri t ion req u i res detailed st udies by n u t ri tional  
workers i n  areas of high e nd em ici ty which may produce fi ndings not  
obvious to casual  u n t ra i n ed observers . 

( 14) MISCELLANEO U S .  The various fac tors which may i n A u ence t h e  epi
demiology of leprosy are so many that  here o n ly a b rief l i s t  is give n for 
which data could be available or obt ained . 

( a ) Prevalence and type of l e prosy i n  rel a t ion to race, c l im ate , a l t i t u d e  
or living conditions.  

( b ) I n forma tion rega rd i ng re l apses aft e r  treatment .  
(c) Possi ble role o f  t u berc u l o i d  c ases in  t h e  tra nsmissi on o[ l epro y .  
( d )  I n f l uence o f  p u berty,  p regnancy, seve re i l l ness , c h a n ge of condi-

t ions or m enopa use on the d eve lop men t  of leprosy . 
(e )  Mod ification i n  t h e  epid e m iology resu l t i ng from changes i n  con trol 

policies such as the replacement  of co m p u lsory segrega tion by o u tpat i e n t  
t rea t m en t .  

C O N T R O L  

Due t o  i ts long d u ra t i o n  a n d  to the deformi t i es i t  ca uses, leprosy co n 

st i tu tes a severe b u rden [or t h e  a ffec ted i nd ivid ual as wel l  as for t h e  
comm u n i ty . I n  m a n y  co u n t ries, i t  is o n l y  one o f  t h e  maj or hea l t h prob l e ms , 
conseq uently  i t  must be dealt  with i n  co-ordination with other pu blic 
health programmes.  Among t hese program mes, however, i t  deserves a 
high p riority . 

Control of l e prosy h as for obj ec t ive t he progressive reduction of i t s  
morbidity,  i n  such a man n er that  i t  n o  longer cons t i t u tes a p u b lic healt h 



problem . I ts far- reach ing  goa l  i s  t h e  erad ica t i on of t h e  d i sease .  It i m pl i es 
ac tivi t i es fol low i ng three l i nes :  preven t ion,  early detect ion , and treat men t .  
Rehabi l i tat ion i s  the necessary complement .  

Measures to meet  t hese object ives may be grou ped u nder  s ix  head ings : 
( i )  admin i s tra t ive ; (ii) medical ; ( i i i )  tra i n i ng  of person nel ; ( iv) health 
education ; (v) social ; (vi)  l egal . R esearch to i mp rove and t o  con t i n uous ly  
adapt t hese measu res are  needed . 

One m ust however, rea l i se that i n  many c ircu mstances there i s  a gap 
between wha t  should be done and what can be done. Leprosy con t rol is 
inseparabl e  from the development  of o ther  hea l t h  ac t iv i t i es and of t i l ( '  
poten t ia l  of  t he  whole  nat ion . Di ffic u l t ies  may a l so be encoun tered as a 

resu l t  of previous  leprosy cam paigns, lead ing to the necessary acceptance 
of faci l i ties, personnel and even methods which are not in accordance with 
presen t  conditions or new concepts .  In such cases, i t  i s  some t i mes necessary 
to cope with t h e  s i t uat ion as i t  stands, making the best poss ib l e  use of i t  
and modifying i t  progressively, rather than to seek d ras t ic  changes. 

( T ) ADMI NIST R ATIVE M E ASU R ES . Act ion m ust  be in agreemen t wi th 
general princip l es of pu bl ic health .  Therefore i t  m ust i nc lude p lann ing, 
programming,  organisation and evaluation . Leprosy con t rol  pro 
grammes ,  a s  any  pub l i c  heal th programme, shou ld  have quan t i tative 
object ives and the  various fac tors that  defi ne  them should be weighed . 

I n  coun tries where leprosy is considered as a problem of pub l i c  heal th,  
there shou ld  be a service in charge of i t ,  a t tached to  the higher ad minis
trative level in  charge of heal th .  The Chief of the Service should have 
adequate t rain ing i n  leprosy and in publ ic  hea l th adminis tratio n .  

Techn ical advice and t h e  establ ishment o f  s tandards at central level 
as fol lowed by administrative and executive decentralisation are the 
principles on which the structure of leprosy control shou ld  be based . 

Gradual i ntegration of the leprosy campaign into the general heal th 
services is highly desirable. Although such an i ntegration may have to  be 
delayed u n ti l  those services are su fficiently developed as to make this 
i n tegration possible,  it should be started as soon as possi b le .  

( 2 )  M EDICAL MEASU RES . The principal  weapon of the anti-leprosy cam
paign is  stil l chemotherapy with sulfone drugs .  Regular and prolonged 
sulfone treatment ,  general ly  over several years, reduces infec tiousness i n  
the majori ty o f  cases . I t  fol lows that i f  a considerable proportion of 
bacteriologically positive patients are treated, the disease wi l l  dec l ine .  
Su lfones, however, do not arrest the progress of deformities once these are 
in i tiated, and appropriate action must be taken to prevent  and correct 
deformities. 

For special cases, or in particu lar  s i tuat ions, other chemotherapeu tic 
drugs are valuable. 

Other means, either of a preventive nature, or of a therapeutic nature 
such as a rapidly effective bactericidal drug, are urgent ly needed.  I f  
these should become avai lable, i t  wou l d  l i kely change our present 
approach and lead to a modification of the measures outl ined in this 
report. 



A t  prese n t ,  t he refore, in m a n y  cou n t r ies , and as a resul t of t he l a rge 
n u m be r  of p a t i e n ts and l i m i ted reso u rces,  con t rol  i m p l i es m ass t rea t men t 
by a form of s u l fo n e  t h e rapy which can be adminis tered safe l y  and wi th 
s tand ard methods by a u x i l iary workers su pervised by high l y  q u a l i fied 
medical  person nel .  D DS ad m i n i s tered e i ther  by mouth or by re posi tory 
i nj ections fu l fi l l s these req u i rements .  The priI'1)ary problem, thus, becomes 
l argely a l ogist ic one : to  make the optimal  use of medical faci l i  t ies,  budget 
and personnel  in order to detect and to t reat  a maxi m u m  n u m ber of 
patients ,  especially those who are bacteriological l y  positive or l i kely to 
become posi tive, to detect  and to treat  pati e n ts early enough in t h e  course 
of the disease , to apply therapy when it is  most effective,  to p reven t  the 
onset of deformit ies,  and to sec u re reg u l a r  attendance of the pa t i en t s t o  a 
t rea t m ent prolo nged over severa l years . 

Medical meas ures ther  fore are t h reefold : ( i )  case fi nd i ng ; ( i i )  t rea t 
men t ; ( i i i ) protection o f  heal t h y  popu l a t i o n  wi th spec ia l  reference t o  
con tac ts . 

Measures m u s t  be adap ted to the  region u nder  considera t i o n . To do 
this ,  the i m portance of a pre l i m i nary s u rvey i s  s t ressed . The leprosy 
cam paign should start fi rst by a pilot project  in a selected area . This  
pilot project  should serve to adapt general princi ples of leprosy con t ro l  
to the local s i tu ation , i n  prospect to fu ture development ,  a s  well as to 
train personnel . Expansion of the work to  other areas should be p rogressive 
and systematic,  i n  keepi ng with t h e  developm e n t  of t h e  local  heal th  
services . 

Con trol meas u res must  be cont in uously corrected a n d  adapted as the 
campaign progresses and more experience is  gained.  Efficie n t  contro l ,  
t herefore, implies evaluation of t h e  results .  Bui l  t - i n  methods of evaluating 
the results  are mainly a matter of local conditions,  and their  use cannot be 
generalised at  present .  As a matter of principle,  however, one should seek 
s i mplicity and avoid u n d u e  m u l ti p lications of forms and reports, whose 
o n ly result  is to h arass the worker in  the field and to yield loose informa
tion . A few accurate facts are better than a l arge n u m ber of i n accurate 
ones . 

I t  is obvious that  co-operation of any available adeq uate resou rces, in  
terms of medical faci l ities or manpower, governmen tal  or vol u n tary, wi l l  
be sough t ,  fol lowing the l i nes la id down by the leprosy service .  

(a)  Case finding. Procedure for detecting cases of l eprosy has been 
described i n  the first  part of this  report, dealing with p revalence estimates.  

Depending on the estimated prevalence i n  the area, detection may be 
obtained by different methods . 

I n  areas where prevalence is high,  detection should be performed by 
periodic examination of the whole pop u lation because all the individ u als 
have to be considered as possible contacts.  Annual i ntervals ,  wherever 
possible, are recommended for these examinations. 

In areas with low p revalence,  detection should be based on periodic  
examination of contacts of known cases, and also on screening selected 
groups such as school chi ldre n ,  j ob-seeking i ndividuals ,  workers, etc .  



Contacts  exposed for many years who show no mani fes ta t ion of  the d isease 
need on ly  an occas ional  su pervis ion . 

I n  areas where the  prevalence i s . be tween these t wo ext remes ,  de tec t ion 
cou ld  be obta ined by resor t i ng to  e i ther of the me thods above men t i oned . 

These su rveys need nol  be for leprosy on ly, and i t  may be advan tageous  
t o  perform m u l t i purpose operat ions .  

Methods of screening  and criteria of d iagnos i s  shou ld be prec i se ly  
def ined .  They should  be adap t ed to  cond i t ions preva i l i ng i n  each cou n
t ry ,  tak i n g  account  of the  ski l l  of  t h e  pe rson ne l . 

( b) Ways 0/ treatmen t .  I n  any and a l l  cases , d etect ion m ust  be fol lowed 
by t rea tmen t ,  e i ther  by the s urvey i ng t eam ,  or t h rough referral t o  a 

leprosy t reat m e n t  u n i t .  If a m u l t i s t ep  proced ure is used for detect ion ,  
wi t h  prel i m i nary screen ing b y  auxi l i ary workers, t reatmen t  should no t  be  
wi t hhe ld pending con fi rmat ion of the  d i agnos is .  Em phas is should be 
p laced on the n ecess i ty of earl y, regu lar  and prolonged t reat men t .  The 
poss ib i l i ty of reac t i ons and other compl icat ions s hou ld be an t i c i pa ted . 

Methods w i l l  be d i fferen t  wi th  regard to out-pat ients an d i n-pa t i en t s .  

( i )  Ou.t-patient care. Depend i ng on the s tage of development of the local  
health se rvi ces ,  ou t-patient  care should be carri ed on by f ixed heal th 
centres ,  by mobi le u n i ts ,  or  bo th .  

There shou ld b e  an adeq uate n u m ber of such  fac i l i ties, t he  n u mber 
and d istr i bu t i on bei n g  re lated t o  t he prevalence of the d i sease i n  various  
regions .  Trea tment  centres should be conve n i e n tl y  accessi b le and so 
located as to  serve the l a rges t number of pa t ients . 

Fixed centres that are staffed and equipped for genera l publ ic heal th 
services, such as  health cen tres, rural  po lyclinics , and dispensaries, should 
be progressively adapted to carry o u t  al l  fu nctions essen tial  to the anti-

" leprosy programme, integrating them in their  basic activi ties of preven tive 
and c urative medicine .  These leprosy functions i n c l u d e  at  least the 
recogni tion, treatme n t  and fol low- u p of patien ts .  Whenever and wherever 
poss i b l e  they should extend to include examination of con tac ts , appl ication 
of s i mple tech n iques of rehabilitation , surveys for l eprosy i n  the local 
popu l a t ion , home n u rsing and social  work . 

I n  count ries where dermat ologica l clinics are wel l  deve loped , t hese 
may col l aborate to perform leprosy activities . 

Wherever necessary, fixed centres should be supplemented by mobi l e  
un i ts .  Advantage should be taken of these mobile teams to launch other 
health act ivit ies i n  such a manner that i t  wi l l  consti tute  a nucleus for 
deve loping i ntegrated services later o n .  

T h e  best method to avoid disabili ty i s  to preve n t  i t .  I n  bo th fixed 
centres and mobile u nits  the need to preven t deformi ties should be 
stressed . S i mple techniq ues for reaching this aim can in fact  be performed 
by any member of the staff who has received the n ecessary i nstruct ions 
and this should be done i n  each centre and even i n  the fiel d .  Even for 
rehabi l i tat ion,  i t  is desirable tha t i t  takes place i n  the environment i n  
which t h e  pat ient  lives. Special rehabi l i t a t ion cent res should b e  con-
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sidered only i n  countries where t he con t rol of the d i srasr h as reached a 

satisfactory leve l .  
Specia l  caut ion is  advised because t reatment  may ind uce a c u te com

plications and these may resu l t  in t u rn  in permanent damage for t he  
patients, un manageab.1e s i tuations for the  para-med ica l  workers a n d  l oss 
of con fidence for treatment in other patien ts .  

The major problem raised by the out-pat ient t reatment is the poor 
attendance. In some countries this i s  especia l ly noted in  chi ldren .  Because 
of the long duration of therapy many of the patien ts do not pursue 
t reatment to completion .  I t  must not be concealed that  due t o  i rregu lar  
treatment our presen t  methods of contro l  are i n  danger of fai l ur e .  

Since many methods have been used for the administration o f  t reatmen t :  
repository i nj ections or distr ibution of tablets e i ther for immediate intake 
or in the form of supply , the best  means must be found and adapted t o  
local conditions. 

Punctuality in  the schedu les, hea l th  education, carefu l  and compre
hensive fol low-up,  care for disabi l i t ies and treatment of minor ai lments ,  
are essent ia l  to improve the attendance. An undue mul tip lication of the 
treatment centres is not necessarily efficient,  since a point  of diminishing 
return is reached where the neglectfu lness of the patient  becomes more 
important as a factor of non-attendance than the difficu l ty of access to 
the c l inic .  Regular inspection by the medical officer in charge, inc luding 
examination of the patients and discharge of those for whom i t  is j ustified, 
is of prime importance.  Patien ts cannot be expected to attend treatment 
regularly if they fee l  that no assessment of their condit ion is made. 

Research is needed with respect to finding the causes of poor at tendance 
and the measures to remedy i t  in  various areas . 

( i i )  In-patient care . Indiscriminate and compulsory isolation for leprosy 
is condemned . 

(a) Up-to-date faci l i ti es for in-patient care, however, are necessary for 
those in acute reactional  phenomena, resistant to routine treatment , 
intolerant to drugs, or requiring reconstructive surgery and other re
habili tation measures. Construction of such smal l  units may be advisable .  
These faci l i ties should be located near, tied in  o r  better in tegrated in to a 
general hospital ,  in order to benefit from the services of various 
specialities. 

( b) In  countries with already existing adequate faci l i t ies, the most 
infectious cases could  be induced to enter sanatoria on a voluntary basis . 
The period of hospitalization should be temporary, and only sufficient to 
effect clinical regression and to reduce infectiousness . A prolonged series 
of negative smears should not be required for discharge . A rapid turnover 
of the patients in  sanatoria ,  with early transfer to out-patient  treatmen t, 
wil l  reduce the chance of social atrophy due to inst i tutionalization . 

Due consideration should be given to the care of burnt-out cases, 
indigent and irremediable invalids. Care should be taken,  however, that 
this category of patien ts, and even more that reluctant negatives, do not 
jam the existing faci l it ies .  

These sanatoria form also the centres for research,  for training of 



professiona l person nel  of a l l  grades and for specia l s u rgery . A large part 
of the ac t iv i ties must  be d i rected to rehabi litation . 

Leprosa ria should be adapted to perform these functions . The con
s t ru c tion of new large ins t i tutions i s  posi t ively not recommended . 

Hospi t a l faci li t i es shou ld  co-ex is t wi th ou t-patien t treatment and they 
should be complementary,  but e fforts a t hospi ta l iza tion should not be 
perm i t ted to drain the budge t and the efficiency of ou t-pa tien t  trea tmen t 
cen t res, which form the core of leprosy con trol .  

(c ) A spec ial type of se t-up ,  i n  various parts of the world ,  is  the segrega
t ion v i l lage, or agric u l tural colony, where pa tients assemble more or l ess 
spon taneou s l y .  These vi l lages may be made up of infect ious patien ts 
exc l uded fro m  the com mu n i ty for social o r  cu l t u ra l reasons , by ou t 
p at ien ts from far away who assemble i n  the vicin i ty o f  an ou t-pa t ien t 
cli n i c ,  by b u rn t -o u t  cases , or by patients discharged from a leprosarium 
w h o  a r e  unwi l l i n g  or u n prepared to rein tegra te i n  their  com m u n i t y .  I n  
m a n y  cases , the  exi s tence of these vi l lages resu l ts from historical or cu l t u ra l 
pat terns,  or poin ts to some deficiency in the system,  which wi l l be 
corrected as the campaign deve lops . Therefore, it i s  recommended that 
the causes of these deficiencies be found and corrected . If  these cannot 
readi ly be correc ted , it  is better to cope with the s i tuat ion and to make the  
best  possib l e  use of these vil lages. 

Vi l l ages for cripp led patients who cannot be helped by restorative 
meas u res may be usefu l ,  if medical, social and psychological care are 
provided . ''''elfare services and vol u ntary agencies can be of great u se 
i n  t aking care of these pat ients . 

V i l lages of discharged patients poin t to a Jack of social rehabil i tation 
and vocat ional  t raining in  the inst i t u tions and serious effort has to be 
made to preve n t  such a situatio n .  

(c)  Protection of the healthy population with special riference t o  contacts and 
children 

( i ) Removal of children . I n  many co un tries experience has shown that to 
remove a n  i n fan t  from i ts mother increases the mortal i ty . The separation 
of a baby from its lep romatous paren ts is therefore not general ly  recom
mended and leprosy must be taken as a calcu lated risk and other methods 
of protection at tempted . 

A temporary separa tion , however , can be considered where adequate 
creche facili t ies or w i l ling relatives exi s t , unti l  such time as the parent  is 
negat ive .  Psychological t rau ma is so important that the p eriod s hould be 
reduced to the minimum. 

There i s  no need of specia l i nstitu tions for chi ldren of leprous parents 
but ,  when i nsti tutional care is necessary, they should be adm i t ted to 
establishments for genera l child care. 

( i i ) BGG. There is evidence that BCG may anticipate the conversion to 
positivity of the lepromin test in chi ldren and that with or without BCG 
there i s  a group of poor or s low responders in whom the lepromin re
ac t ivity cann'ot be achieved . Field s tudies are necessary to determine 
whether t ha t  an ticipation is usefu l to  individuals not yet exposed to Af. 
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leprae and whether i t  may prevent leprosy i n  contacts and i n  those who 
are persisten t ly lepromin negative . This study is d ifficul t  because of the 
relatively low incidence of leprosy and of the need of fol lowing up the 
s tudied group for some years . 

At the same t ime, research should be con tinued to determine  the 
relation between intensity of lepromin reaction and age, with oral and 
i ntradermal BCG, in fl uence of larger doses, the behaviour of i ndividuals 
of other age-groups especial ly 0-6 months and adults ,  the effect of BCG 
in  children and adults previously exposed to M. leprae or not  and persistent
l y  lepromin negative, and the eventual need of re-vaccination . 

There is u rgent  need to continue research on the preventive value of 
BCG in leprosy and these studies are strongly recommended . 

( i i i )  Chemoprophylaxis. Some research has been made on chemoprophyl
axis but there is not yet a definate conclusion on i ts value as a preven tive 
measure .  Chemoprophylaxis trials are very importan t  to ascertain 
whether i t  might be useful or not to household contacts and what would 
be i ts duration and the best dosage . 

As data confirming or refu ting the effectiveness of either of both methods 
of protection (BCG and chemoprophylaxis) are as yet insufficient, no 
recommendations can be made . It is hoped that the trials now in progress 
may lead to a definite conclusion . 

3 . TRAINING.  Adequate carefully p lanned graded trall1ll1g should be 
given to a l l  the different categories of personnel  i nvolved in a leprosy 
campaign , the length and content of this t raining being in accordance 
with the function they are to perform . 

Clinical and didactic i nstruction should be given to medical students 
and i t  is recommended more t ime be allocated to leprosy i n  the curri
cu lum.  

Post-graduate courses for doctors coming to an endemic area, for 
general practit ioners and health officers should be run at regular intervals , 
s ince all medical disciplines are l ikely to be consulted, often first, and 
their co-operation is of major importance .  

. 

Paramedical personnel : i n  many countries leprosy control rests with 
these workers and wil l  do so for many years . Special consideration 
should be given to their selection and to their train ing which should be 
practical rather than academic, particularly with regard to complications 
which require to be referred to a doctor. 

Selected people from this group may be given further training at a 
l ater s tage to fi t  them for supervisory posts . 

Other grades inc luding nurses, midwives, social workers, i n  fac t  al l  
those who may come into contact with leprosy in  their routine duties 
should be able to recognise leprosy and take appropriate action .  

4. HEALTH E D UCATI O N .  Leprosy i s  a health problem and as  such i t  should 
be dealt with in accordance with the principles that apply to other dis
eases. Health education is an instrument of the h ighest value i n  facil i tating 
the application of control methods . I t  is sometimes best to l ink health 



education for leprosy with other heal th education campaigns, In order 
not to single ou t  leprosy as a pecul iar problem.  

In  a l l  coun tries where l eprosy is endemic, dforts undertaken to explai n 
to the publ ic  the nature of the discase and the steps taken to con trol i t  
should be  con ti nued and  expanded.  The  cause, early signs and  effect o f  
treatment ,  should be  explained, and  the  information disseminated by  al l  
means avai lable .  Authorities as wel l  as the publ ic should be reached and 
i t  should be included as part of the heal th programme in  schools. I t  
should stress that early treatmen t and care may prevent  deformity and 
that  deformity i tself is correctable .  

However, i t  is by personal contact that health education is  best  attained . 
Co-operation of the government  o ffici a l s ,  various i n fl uent ia l  bod ies and 
persons ,  such as ch urches or unions ,  shou ld  be sought .  

Organised communi ty e fforts to  promote leprosy con trol and to  hel p 
the  patients should be s timu la ted through the  leaders of the commun i ty .  
On the  vi l l age leve l ,  health and socia l  workers, school teachers and other 
au thorities shou ld assume leadership in  this matter .  Heal th workers 
should be made aware that their responsibi l i ty is actively to promote 
health in  the communi ty,  not merely by distributing tablets and fil ling in 
reports. I n formation on leprosy shou ld be included in the curricu lum of 
teachers '  training school . 

The co-operation of persons famil iar with the local conditions should 
be sought .  

With respect to  education of the patien ts and contacts, i t  is essent ial  
that the patien t  and his family understand the nature of the i l lness and 
the reasons for the precautions involved . The r isk of i njury and the resul ts 
of neglect must be explained to the patient and he must be alert for the 
possible development of deformity and report i t .  His whole training, be i t  
i n  hospital o r  a t  home, must emphasise t hat, with regular treatment ,  his 
place in  the communi ty is not lost and he must be prepared to resume h is 
responsibilities. 

5. SOCIAL MEASU R E S .  Although noticeable progress has been accom
plished in the last several years, erroneous concepts regarding the disease 
cont inue to impose harsh and u nj ustifiable penali ties upon the leprosy 
patient and his family. The obligation of soci ety to render assistance, 
education, medical care and social help are complementary in public 
heal th .  

In  addition to free medical care and drugs ,  various types of social 
assistance are directly related to control ,  and apply to the leprosy patien ts 
in  general, viz : 

(a)  Assistance for travel to and from the cl inics .  
(b)  Help for families in  which the breadwinner is unable to work, in 

order to preven t  misery and social disintegration . 
(c)  When advisable for medical or social reasons, removal of young 

chi ldren from the home and their placement elsewhere. 
(d)  Aid in  preserving family ties when the patient  is removed to an 

institution. 
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(e)  J o b  p l acem e n t fo r d i s c h a rged pat i e n t s .  
Leprosy pat i e n ts s ho u l d  never be refu sed m ed i c a l  c a re o r  ad m i ss i o n  t o  

hea l t h  ce n t res o r  ge n e r a l  hospi t a l s  w h e n  s u f fer i n g  fro m  a n o t h e r  d i sease . 
I f  l e p ro m a t o u s  a n d  i n fect ious ,  they cou l d  be hos p i  t a l i  zed i n a s pec ia l  
w a rd . The same a p p l ies  t o  women fo r dc l i very.  

M e n ta l  pat ien ts a ffected w i t h  l e p rosy a n d  ":-, ho req u i re hosp i t a l i z a t io n  
for e i ther  o n e  of t h e  d i seases sho u l d  ge t c a r e  for bo t h ,  regard less,  of t h e  
t y pe of i n s t i t u tion they a r e  i n .  Co-o pera t i o n  of  t h e  l e p ro logis t  a n d  t h e  
psychi a t rist  i s  n ecessary . 

I m prison m e n t  sho u l d  n o t  be a b a r  to o b t a i n i n g t reat men t .  
C h i l d re n  w i t h  l e p rosy s ho u l d n ever b e  d e n i ed t h e  r igh t t o  ed u c a t i o n . 

Fo r lepro m atous  c h i l d re n ,  however,  i t  may be necessary t h at  spec i a l  
school fac i l i t ies be p rovi ded . 

6 .  L E G A L  M EASU R ES .  Le p rosy m u s t  be c l assi f i ed a m o n g  o t h e r  t ra n s
m i ssi ble d iseases, a n d  spec i a l  l egis l a t i o n  d i rected t o  t h e  d i sease s h o u l d  be 
a bo l ished . I n  the mea n t i m e ,  where ext ravaga n t  legis l a t io n  i s  not yet 
repea led ,  t he applicatio n of the exi s t i n g  laws m us t  be b ro u gh t  i n to l i n e  
with presen t  knowledge . 

R eportin g  of t h e  disease to t h e  hea l t h  departme n t ,  however, is a 
n ecess i ty  a n d  shou ld be req u i red on the part of t he physicians o r  other  
profession a l  person n el i n  ch arge. The i m portance of profession a l  secrecy 
in doc to rs and auxi l iari es i s  s t ressed . 

I nd iscrimi n a te co m p u lsory segregation is a n  a n ac h ro n ism a n d  h as t o  
b e  abol ished . Discre t i o n a ry a u thority co u ld i n  c e r t a i n  c i rc u mstances be 
given to h e a l t h  o ffic i a l s  t o  req u ire i solat ion of lep rom atous p a t i e n ts dis
chargi ng baci l l i  in t h ose ins tances i n  which s u lfone t herapy is  n eglected 
o r  ineffective.  

The only desirable comp u lsory meas u re i s  the medical examination 
for t ransmissi b l e  d iseases . 

On t h e  i n tern a t ional  l eve l ,  spec i a l  a t te n t io n  should  be paid to nomadic 
pop u l a t ions ,  especia l ly  when c a m paigns are u n equal ly developed on two 
sides of a border.  

7 .  R ES E A R C H . The con t ro l  of l c p rosy i s  closely depende n t  on the prese n t  
s t a t e  o f  know ledge conce rn i n g  t h e  epidemiology o f  t h e  d isease . For 
exa m ple , a better u ndersta n d i n g  of t he mechanism of trans missio n may 
bring a bo u t  basi c c h a n ges in o L l r  p rese n t  m e t hods of co n t rol . 

There i s ,  however,  ano t h e r  type of research direc t ly rela ted to the  
p roced u res of con t ro l .  This  may be c a l led research i n  t h e  f ie ld  of  m a n age
me n t  a n d  adminis tra tion of p u b l i c  hea l t h .  

The eva l u ation of t h e  bes t methods fo r  t h e  i n tegra tion of l e p rosy 
con t ro l  in gen eral  p u b l ic hea l t h  activi ties i s  one example.  Com bina t ion 
o f  a leprosy campaign wi t h  other hea l t h  campaigns is advan tageou s ,  b u t  
n o t  a l l  a re l i kely to yield t h e  same ret u rns a n d  t o  display the same 
e fficie ncy .  The possi ble psychological  e ffect of one-shot,  fas t  act ing 
c a m paigns,  such as a dramatica l l y  e ffective  yaws'  cam paign , o n  the co
operat ion of t h e  pat ients  of the same com m u ni ty engaged i n  a t re a tm e n t  



of long d u rat ion such as  l eprosy, shou ld  be s t ud ied .  
The problem o f  t h e  poor a t t endance to  treat men t  and o f  t h e  very h igh 

rate  of drop-ou t  should be s t ud ied on a large scale .  There seems to be 
d ifferen t  patterns of drop-ou t ;  t hey shou ld  be iden t i f ied , t he i r  cause 
found ,  and remedies proposed . 

The re la t ionship bet ween the me thods e m ployed for giv i ng  t he  drugs 
and t he co-operation of t he pat i en t s ,  shou ld  be s t ressed . 

The met hods for t rai n i ng of paramedica l  personne l  req u i re spec ia l  
cons iderat ion , i n  order  to  deve lop t each i ng  methods t o  s t imu la t e  the i r 
i n teres t ,  promote  t hei r i  n i  t i a t ive ,  and prepare t h em i n a prac t i cal way 
for the  t ask t ha t  faces t hem . 

The choice of the best s t rategy for t he  de t ec t ion of the m ax i m u m  
n u m ber  o f  cases with t he resources avai la ble, a s  wel l a s  t he organ iza t ion 
of the  ou t- pat i e n t trea tmen t ,  i nc lud ing al l ocat ion of t ime ,  budget and 
personnel ,  location of t he cl i n i cs ,  de t erm ination of areas of p riori ty ,  and 
f ixa t ion of mobi le  t eams' i t i n erar ies and sched u l es ,  cou ld  benefit  by 
met hods developed in  t he f i e ld  of opera t iona l  research and sys tem 
analysis. 

Leprosy con t ro l  shou ld  take advan t age of the col l aborat ion of specia l 
i s t s  from other  disci pl i n es no t  on ly  epidemio logists ,  bios t a t is t i c ians  and 
health educators ,  but also psychologists, cu l tural  an thropologis ts ,  econ
omists ,  managemen t scien t i s t s  and research ana lys t s .  

I t  is hoped t hat  researches on these problems wi l l  be cond uc ted d ur i n g  
t he next few years, even tual l y  u nder t he  auspices o f  W HO, a n d  resu l t s  
made avai l ab le  for t h e  9 th  I n t erna t ional  Congress . 

* 

At present ,  the whole body of measures recommended against leprosy 
is ma in ly  d i rected at the recognised patien t s .  Wi th  the progress of know
l edge in microbiology and epidemiology lead ing  to a better under
standing of the ecology of M. leprae and i t s  transmission among popu
la tions, also w i th  the progress i n  therapy and the possible development of 
immunising agents ,  it is hoped that a more rational  and better con tro l  
of  l eprosy wil l  be achieved . 

Report of the Panel 
on Therapy 

Chairman : S .  G. Browne (Nigeria) ; Secretary : M. F. R .  
Waters (UK) ; 
Members : A. M.  Alonso ( Brazil) ; A. Baccareda Boy ( I taly) ; 
.T . Barba Rubio (Mexico) ; T. F .  Davey ( U K) ; K .  F.  
Schaller (E thiopia) ; S .  Schuj man (Argentina) ; Gloria 
Perez-Suarez (Mexico) ; .T . Aguiar Pu po ( Brazil)  ; 
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Rodolphe A .  Brechet (Angola) ; J. Langui l lon (France) ; 
W. O.  Opromol la ( Brazi l ) ; Rene Roil ier ( Marrocos) ; 
Manuel S .  Si lva ( Portugal) ; A .  T. Roy ( I ndia) ; J .  Carlos 
Gatti (Argent ina) . 
The fol lowing members of the Panel contributed by 
correspondence t o  i ts del iberat ions, but  were not presen t  
a t  the meetings o f  the Panel : 
P. Laviron (France) ; H .  Floch (France) ; Latif K .  Hanna 
(Egypt ) ; Y. Hayashi (Japan ) ; K. Ramanujal l i  ( I ndia) . 

I n  presenting this Report of the Panel on  Therapy, we must s tate a t  the 
outset that in  spite of much good work at various centres on several new 
drugs,  there is  no spectacular progress to record in  the therapy of leprosy 
since the last Congress . No one d rug  seems to be outstand.ing in  i ts action ,  
or l ikely to supplant dapsone on the  grounds of  thereapeutic efficaci ty or 
cost or ease of administration . 

I .  SULPHONE THERAPY. We consider that dapsone (DDS) is s t i l l  the 
drug of choice for general use in  active leprosy. I ts wel l -known advantages 
and disadvantages have been stated i n  previous reports . We wish, how
ever, to draw atten tion to the fol lowing poin ts : 

(a)  The main shortcoming of dapsone is i ts stow effect  (cl inical ,  bacterio
logical and histologica l )  in the seriol 1 s  forms of leprosy. This is probably 
related to such fac tors as the essen tia l  chronicity of the infect ion and the 
long generation time of M. leprae. While dapsone may produce bacterial 
negativity and clinical arrest in lepromatous leprosy in from three to 
six years, up to 50 per cent of patients in some countries may s t i l l  be 
bacteriological ly posi tive at the end of that time . Whatever their pro
portion to the total number of patients who respond satisfactorily, these 
'persisten t  positive cases' consti tute a therapeutic chal lenge. Poor absorp
sion from the in testi ne for one reason of another is a possible explanation ,  
but  bacterial resistance may occur .  Further i nvestiga tion is required . 
Moreover, the removal of non-viable acid-fast debris may be ahnormal ly 
protracted i n  some patients ,  and the tissues i n  others may be persistently 
hypersensti tive to acid-fast materia l . 

(b)  The duration oj treatment. Previous Congresses have given general 
guidance, and there has been no great departure from former practice. 
There is now, however, a greater readiness to advise that treatment 
should continue for l ife after cl inical and bacteriological arrest of lepro
matous or borderl ine disease, with half the standard thereapeutic dose . 
After arrest of the disease, regular bacteriological examinations are 
advocated as the best and earliest means of detecting relapse . 

(c)  Dosage. I n  an attempt to reduce the incidence of neuri tis and of al l  
types of react ion,  many workers have been using a smaller in i tia l  oral 
dose,  and a lower maximum dose than has been recommended in the past .  
Although we consider that each area must individually decide its own 
optimum dosage schedu le ,  we note that many workers have obtained 
excellent resu l ts with 25  mg. twice weekly in i t ia l ly ,  rising to a maximum of 
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200 mg. twice weekly. For mass treatment by medical auxiliaries, we do 
not recommend di fferent dosage schedules for the different types of 
leprosy, though we would add that the i ni t ial dose should be small and 
the increments made slowly. 

(d) Injectable repository dapsone. Various preparations which give adequate 
blood levels for two weeks are in  general use,  but  as yet no suspension of 
dapsone for injection once every four  weeks has been forthcoming. 

(e )  Prophylaxis. There is insufficient evidence to enable us at  this stage 
to advise either on the efficacity of the prophylactic use of sulphones or on 
the advisabi l i ty  of giving sulphones prophylactical ly .  

2 .  T H I A M BUTOSI N E  (DPT,  
'
C I B A  1 906) has won widespread acceptance as 

a useful al ternative drug to dapsone,  though the development of resistance 
after  two years has been reported from many cou ntries . It has in particular 
proved usefu l  in  patients intolerant to dapsone .  An injectable preparation 
of thiambutosine is under investigation .  

3 .  DITOPHAL (ETISUL) continues to  evoke contradictory comments. The 
consensus of opinion would,  however ,  seem to be that while d i tophal has 
an undoubted action in leprosy when given alone ( though resistance may 
develop) , i ts addition to standard dapsone therapy for a longer or shorter 
t ime,  in  an untreated or in  a treated patient  in  a stationary condit ion,  
does not generally resu l t  either in  a more rapid cl inical or bacteriological 
improvement than with dapsone alone, or in a material shortening of the 
total length of treatment required.  Notwi thstanding good reports from 
some centres, ditophal has not received consistent acclaim .  I ts odour is a 
disadvantage i n  most countries, and i ts cost makes i t  an uneconomic drug 
when i ts use is  not followed by a definite shortening of the period of 
treatment .  Local dermatitis or a generalised cutaneous hypersensti tivity 
precipitated by i ts use varies in incidence from negligible to very high . 
Where the clinical forms of leprosy are most severe, the opinions con
cerning the drug are least commendatory. I ts fu ture sphere of usefulness 
may well be l imited . 

4. THE LONG-ACTING SULPHONAMIDES have been studied now for five 
years . Early reports i ndicated that sulphamethoxypyrazine (a lso known 
as sulphamethoxypyridazine) sulphadimethoine gave u niformly good 
results in small series of patients with tuberculoid leprosy, but that the 
bacteriological i mprovement in patients with lepromatous leprosy was 
not consistently good . 

More recently, other long-acting sulphonamides have been tried at a 
few centres, and prel iminary reports covering up  to two years suggest 
that these compounds may have a definite place in anti-leprosy therapy. 
Mention may be made of acetylsulphamethoxypyrazine (acetyl-Kelfizine, 
or 1 1 ,589 R.P. ) ,  and Ro 4-4393 . In lepromatous leprosy, their action seems 
to be comparable to that of the sulphones. No adverse side-effects have 
been report,ed to date, and the incidence of drug-induced reaction is not 
greater than with the sulphones. According to some workers, but not to 
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others, the act ion of these drugs in t u bercu loid  leprosy may be more rapid 
than that of the sulphones. Expanded tria l s  are i ndicated in this promis i ng 
series of drugs .  While t hose at present under trial ca nno t be expected to 
replace dapsone i n  mass therapy, the  advantages of a d ru g that  i s  g iven 
orally, once a week, are eviden t .  

5 .  OTHER D R U GS 

(a)  Diaminodephenyl sulphoxide (DDSO) has been found too nephotoxic for 
general use .  

(b)  Thiacetazone ( thiosemicarbazone, TB- I ) .  I n  certain hands thi aceta
zone continues to give satisfactory resu l ts ,  although the em erge n ce of d rug 
resistance must be borne in mind . 

(c )  Streptomycin and Isioniazed ( I N H , isonicot i n i c  hydraz i d e ) . I n 
s ufficien t  new informat ion has been gai ned d u ri ng the past  f i ve yea rs for 
any addi t ion to be made to the last Congress report . 

(d )  B663 , a rimino-compound (aposafranin) , has given good resu l ts both 
alone and i n  combination with dapsone i n  a s m a l l  series of patients .  
Further trials are indicated . 

(e )  Rifamycin . This drug has been studied in only a very few patients. 
Further reports are required before it can be eval u a ted . 

(f) Vadrine, cycloserine, kanamycin ,  and many other compounds 
reported on by different cen tres may, for various  reasons, have a l imited 
sphere of usefulness, but  none appears to be s ufficien t l y  promising for 
widespread use to be recommended . 

6 .  GENERAL CONSIDE R ATIONS . A therapeutic agent capable of sever�i 
diverse actions is  required in leprosy. This ideal agent should  be rapidly 
bactericidal, it should faci l i tate the clearance and removal from the body 
of bacterial debris, and it should minimise or abolish the pathological 
effects of the presence of l iving or dead acid-fast material in the t issues .  
Several d rugs are either bactericidal to M. leprae in nine months or so, o r  
prevent  their  multip l ication ,  but  al l  workers are agreed that this desirable 
resul t  i s  not equivalent to cl inical  cur e of It';prosy. The main kinds of 
leprosy for which such an agent i s  urgen tly required are the long-standing 
lepromatous, the severe and rapidly-advancing lepromatous, the reaction
al tuberculoid, the reactional borderl ine,  and all  kinds ofleprosy character
ised by severe neuritis .  Perhaps the concurrent use of more than one 
agent wil l  eventual ly be the answer to the problem .  

7 .  BACTERIOLOGY. The Panel considers that uniformity in  expressing 
the Bacterial Index is desirable i n  all reports of thereapeutic tr ials .  Some 
members were of opinion that a logari thmic scale such as Ridley's 
should be studied with a view to i ts even tual adoption .  Meanwhile, we 
are strongly of opinion that al l  reports should include information con
cerning the morphology of M. leprae as seen i n  smear preparations made 
according to. standard techniques, expressing as percentages 'normal 
solid-staining rods' and ' non-solid forms' of al l  kinds. 



Report of the 

( 
Panel on Leprosy Reaction 

Chairman : F .  Latap! ( Mex ico) ;  Secretary : ·D .  S .  Rid ley ( U K ) ; 
Members : J .  R amos e Silva ( Brazi l ) ; A .  R .  Mercau (Argen
t ine) ; J .  H .  Frenken ( Du tch Antil les) ; D .  Peryassu ( Braz i l ) ; 
A .  Agu i rre de Gonzalez ( Paraguay) ; C .  S is i ru ca (Vene
zuela) ; C .  K. Job ( I ndia) ; E .  A .  Carboni  ( A rge n ti n e ) ; 
.T . C. Tole n t i no ( Phi l l i pp i n es ) ; J .  T .  De l as Aguas (Spa i n ) .  

The su �j ( ' c t  is  very i m port an t .  There i s  con fus ion i n  t er m i no logy .  

Definition 
In a broad sense the word react ion comprises a l l  acute and subacu te 
manifestations of leprosy. Leprologists are aware of the damages left by 
reactions in other forms of leprosy , but consider as more frequent and 
importan t acute and su bacute episodes in lepromatous leprosy . 

Classification 

On this poin t  the Madrid Congress classi fied as fo l lows : 

I .  Lepra react ion 

2.  Erythema nodosum.  

This  panel considers that the true lepra reaction is erythema nodosum 
and that the so-cal led ' lepra reaction' of the Madrid Congress should be 
called ' l epromatous exacerbation ' . 

I t  is recognised that there are objections to these terms . But  i t  is sug
gested that i n  view of their long usage they should be retained unti l  an 
improvement i n  the state of o u r  knowledge makes i t  possible to adopt a 
rational nomenclature. 

I t i s  proposed therefore : 

I .  Lepra reaction ( lepromatous) 

An acute or subacute clinicopathological syndrome which appears duri ng 
the chronic course of lepromatous leprosy with systemic symptoms and 
local lesions in  the skin and other organs. They are related to varying 
degrees of vascul itis of an inflammatory non-granulomatous nature, 
which are produced by some mechanism of hypersensitivity whose patho
genesis needs to be clarified . 

Lepra reaction presents a variety of clinical and histological manifesta
tions which are broadly distinct  but which frequently occur in  combina
tion - (e.g. , erythema nodosum necrotisans) . 

(a)  Erythema nodosum :  Disseminated and painfu l  nodosities , which 
appear in  si tes apparently not affected previously by the lepromatous 
process. 
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(b)  Erythema mul ti forme : The typical appearance is of flat and 
extensive reddish les ions. 

(c)  Erythema necrotisans : ( Lucio phenomenon ) .  M u l t ip le  red and 
pai nfu l  capricious ly shaped spots with a tendency to dry or bullous 
necrosis .  This cu taneous lesion oflepra reaction is more common in  d i ffuse 
lepromatous leprosy but may appear in  the nodu lar form. 

2 .  Lepromatous exacerbation 

This term applies to a rapid extension of lepromatous lesions, with 
possible appearance of new ones of the same nature .  

r .  Lepra reaction ,' 

(a)  Erythema nodosum 
(b)  Erythema multiforme. 

H I S T O L O G Y  

The characteristic of these reactions, which are histological ly similar, is 
the focalised accumulation of polymorphs in the dermis or subcutaneous 
tissue .  The lepromatous granu loma, usually smal l ,  i s  regressive with much 
foamy degeneration . The dermis is  otherwise normal. 

(c)  Erythema nodosum necrotisans. 
The extensive polymorph infiltration sometimes proceeds to abscess 

formation .  I t  is more diffuse than in o ther types of l epra reaction .  Capi l 
laries frequently show endothelial swell ing and  sometimes necrosis .  
Towards the end of the reaction there is an increase of plasma cel ls .  

Oedema is a prominent feature of this reaction .  The dermis shows 
evidence of collagen and elastic damage, with fibroblastic increase . 

(d )  Lucio phenomenon. 
Polymorph infiltration is in tense. It  is d iffuse or multi-focal .  The 

reaction is characterised by vascul i tis , the vessels affected being of larger 
calibre than in necrotising E N L. The dermis is  not much affected . 

2 .  Lepromatous exacerbation 

The reaction is mild . There is some oedema .  The dermis shows a slight 
increase of fibroblasts. The lepromatous granuloma differs from that of 
lepra reaction : it is active, with an increase of histiocytes and early 
macrophages . 

B A C T E R I O L O G Y  

I .  Lepra reaction 

Bacilli are usually few in the areas of polymorph infiltration .  I n  the 
surrounding lepromatous foci the number of bacil l i  is comparable to that 
in the non-reacting lepromatous lesions. 

The bacil l i  are already granular before the onset of the reaction.  

2 .  Lepromatous exacerbation 

There is an increase in the number of bacil l i  in the lesions at the time 
of the reaction, and an increase i n  the percentage of solid-staining forms. 



P A T H O G E N E S I S  

The acute and subacute episodes are c losely l inked with the immuno
logical process which in  turn determines the various cl in ical forms of 
leprosy . The dis tur bance of the immunologica l  equ i l ibrium may precipi
tate an acute a t tack with the appearance of dissemi nated lesions. The 
disease i tse l f  may become better or worse . 

There are several factors that may disturb the equ i l ibrium between the 
host and the baci ll i . Physical and mental s tress, endocrine imbalance, 
in tercurrent  infections, spec i fic ant i leprosy therapy, are some of the more 
importan t ones. 

Some others think that these acute and subacute episodes are part of 
the natural history of the disease independent of external factors .  

I t  i s  suggested tha t  in tensive research in  i mmunology be undertaken to 
elucidate the pathogenesis of this complex process . 

T R E A T M E N T  

Bearing i n  mind the various fac tors l iable to in tervene i n  the patho
genesis of leprosy reaction , ra t ional  therapy should be mainly designed to 
el iminate or interfere wi th  the constant or repeated action of the deter
mining or ' trigger' causes referred to above. 

Likewise, treatment shall be condi tioned in each case to the severity 
of the reactional episodes. 

To this end, therapy will be di rected as fol l ows : 
(a)  Basic general treatment ,  i n tended to central systemic symptoms. 
In  such cases, emphasis is laid on the restorat ion of the blood picture, 

which is nearly always disturbed by a severe lepromatous reaction, by 
means of b lood transfusion . 

(b)  Symptomatic treatment,  special ly designed to act on the acute, 
focal or  regional manifestations, such as ocular, neural ,  articular,  test icular 
and visceral reactions. 

In such cases it is advisable to call in the corresponding specialists for 
consultation . 

In  the circumstances indicated above , as i n  others not specified, benefits 
can be secured by the use of the antimonials ,  certain antibiotics, the 
ant imalarials, antihistaminics, etc .  

Only when acute attacks are severe can the administration of corticoids 
or ACTH, under strict medical control , be considered . We advise against 
their rou tine use. 

Specific treatment of leprosy shall be maintained, lessened or stopped 
al together according to the severity of the reactional state. 

P R O P H Y L A X I S  

I n  this connect ion,  we would  make the following recommendations : 
( I )  Every patient, before specific treatment is started, shal l  be sub

mitted to a comprehensive clinical examination. 
The presence of any intercurrent affection of a general ( infectious, 

metabolic ,  hormonal) or local (septic, foci ,  parasites, e tc . )  nature shall 
be discarded.  
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A record shal l  be m ade of n u t ri t ional s ta te ,  and also oC any s tress that  
might  dis t urb h i s  psychosomat ic  balance. . 

( '2 )  A detailed labora tory exam inat ion,  specia l l y  of blood and serum,  
�ha l l  l i kewise be  made. 

( 3 ) S pec i fic t rea tmen t  sha l l no t  be s tarted unti l  the pat ient  is found to  
be i n  good condition . 

(4) In i t ial  doses sha l l  be minimal , reach i ng the e ffect ive dosage on ly  
after  a su i tab l e  period . 

( 5 )  Period ical cl in i ca l and labora tory ex a m i n a t i o n  wi l l  be m a d e  as 
frequen t ly as requ i red in each par t i cu lar case . 

(6) The unsu i tab i l i ty, of iod ide medica t i o n  shou l d  be borne i n  m i n d .  

Report of the Panel on 
Bacteriology and Immunology 

Chairman ,' J .  H. Hanks ( USA) ;  Secretary ,' 
Members ,' J .  O .  Almeida ( Brazi l )  ; N. Souza Campos ( Brazi l ) ; 
R .  S .  Gu in to ( Phil ippines) ; S .  W. A .  Kuper ( U K) ; E .  
Montestruc ( France) ; A .  Rotberg ( Brazi l ) ; Candido Silva 
( Brazil ) ;  K. Yanagisawa (Japan ) ; Y. Yoshie (Japan ) ; 
G .  P. Youmans ( USA) . 

The report from D R .  J. H .  H A N KS not bei ng avai lable, D R .  S .  W. A. KUPE R ,  
a member of  the  Pane l ,  ha s  contributed the  fol lowing appraisemen t .  

A ful l  written report was  not available at  the  t ime the  Chairman,  
D R .  H A N KS ,  made his address bu t  he  read an acco u n t  of the proceed i ngs of 
the three Sub-Committees, namely, Bacteriology, I mmunology and 
Serology. In the findings of each Sub-Comm it tee , the comments were 
roughly divided in to a review of exist ing knowledge, and recommenda
tions for standards and for future research .  The Chairman stressed the 
difficulties which exist  when there is  inad equ a te I nternational l i aison . 
He appealed for some permanent  body to be set u p  to provide th i s  l i a ison 
and to attempt standardisat ion of such substances as l epromi n . 

(a )  Bacteriology. The cul tural  requirements of Mycobacterium leprae were 
briefl y  reviewed and their complexity discussed . Scales were suggested for 
recording the number of baci l l i  seen in smears and a fur ther plea was made 
for standardisat ion to be effected by cons tant  i n ternat ional co-operat ion 
instead of spasmodic five-year attempts .  



( b) Serology. The Chairman s t ressed the di fferen t  nature of skin re
ac t i vi t y  and an t ibody formation in mycobacterial disease . It is clearly not 
s u rprising tha t  an t ibody formation (a serological phenomenon )  and skin 
reactivity seldom coi ncide . Research in to sero logical investiga t ions i s  i n  
hand in  the Americas bu t  some pat i en ts with leproma tous leprosy have 
circu la t ing an t ibodies and an tigen-an tibody complexes . The la t t er have 
been shown to produce period ic deplet ions of c ircu la t ing complement .  
Considerat ion is being given to  the question of identifying bacteriologically 
posi t ive i ndividuals  before t h ey develop lesions. 

(c )  [mmunoLoKv. The i m portance of gene t i c  fac tors is  being rea lised . 
Popu la t ions  appear to cons i s t  of t h ree grou ps of people which are eviden t  
even i n  i n fancy (a )  average responders ,  which inc ludes the bulk  o f  the 
popu la t ion ; (b )  s low and modest responders ,  who, if t hey become in
fec ted , ge t non- lepromatous  disease ; (c)  poor responders ; i n  the even t  of 
i n fect ion these peop le  develop ' borderl i ne '  l eprosy which may cont inue 
to d i morphous and fi na l ly  l epromatous d i sease. 

A C QU I R E D  R E S I S T A N C E  

I t  has been shown that this is no t  due  to antibody production . I t  is  
suggested that acqu i red resis tance may be due  to an improved capacity 
of mesenchyme to digest the cell wal l s  and hydro lyse the proteins of the 
cel l s .  (The sensitivi ty of patients to freed toxin from the cells may vary 
from case to case . )  It may be that immun ised people are able to break 
down ce l ls more rapid l y  than other  persons ; the ce l l  wal l s  arc very toxic . 
This abi l i ty of pati en t s  to digest  baci l l i  may wel l  be a more important 
factor i n  mycobacterial  d isease t han  the patient ' s  capacity to produce 
ant ibodies . 

I M M U N I S A T I O N  

I t  should be o L l r  a im t o  immunise the  small sector of the population that 
is poorly equ ipped genetical ly to  deal with M. Leprae . The average 
responders, it i s  contended, do not need he lp and at th is  j uncture we have 
no mechanism for helping t he poor responders. The i n termediate group,  
however, may perhaps be assisted by BCG vaccinat ion ,  if th is  agen t  can 
be shown to have any immunising power a t  al l  in l eprosy. Cutaneous 
reac t ivi ty to  ant ibacterial  an tigens rises with age and if  this group can be 
he lped,  i t  m us t  be done very earl y  in  l ife .  

S T A N D A R D I S A T I O N  

Fernandez : As s tated i n  Madrid and Tokyo. 
Mitsuda : I t  is desirable to read reactions at weekly in terval s  for six 
weeks or even eight to ten weeks if  the ful l  prognost ic  value is to be 
obtained . It i s  suggested that the Wade phenomenon may be due to 
children not having had a previous chal lenge by s imilar antigens, so that 
their react iv i t y  develops s lowly . The Castro phenomenon , an accelerated 
reac t ion , may be due to prev ious experience of the an t igens .  



Reading of Mitsuda : I f  the antigen contains 1 60 mil l ion bacil l i  per ml .  
( this concentration is  suggested by the s imi lar resul ts obtained i n  the 
J apanese and Phil ippine lepromin experiments)  the fol lowing cri teria 
should be used : 

o mm.  induration = 0 (Negative) 
5 mm .  induration = ± (Doubtful )  
5-9 mm. i nduration ( inclusive) + ( Positive) 
T O  mm.  induration or more = + + (Strongly posi tive) 

It was suggested that trials shou ld be carried out with lepromin  d i l uted 
eight-fold.  Some evidence yvas produced to show that this would e l imi nate 
' non-specific '  reac t ions and greatly extend world suppl ies of l eprom i n .  

The Sub-Committee o f  the World Health Organisation w i l l  a ttempt 
the standardisation of lepromin at cen tres set  up for the purpose. 

In the discussion that fo l lowed the Chairman's  report, it became clea r 
that some members had misunderstood the guarded remarks about  BCG 
vaccination and thought the Chairman had given the Sub-Committee's 
approval of i ts use. This was clarified and it was pointed out  that al l  the 
comments relating to the use of BCG should be cautiously regarded , 
because the Sub-Committee had not found any real proof of the efficacy 
of BCG vaccination in the prophylaxis of leprosy. 

P E R S O N  A L  R E M A R K S  

I think the concept of cel l  breakdown causing local a l l ergy , and the 
completely differen t phenomenon of antibody formation are usefu l .  As 
far as my own personal knowledge is concerned, many of the theses put  
forward seem speculative but they do provide a reasonable approach to 
the subject .  I do not l ike the form in which we have categorically s tated 
the details of these mechanisms, as though they were widely accepted and 
experimentally proved. 

The gravest crit ic ism I feel ,  concerns the form in which BCG vaccina
t ion has been advocated . I know most members of the Panel shared my 
uneasiness . Though the efficacy of BCG is  ' not expl ic i t ly  claimed , the 
form of question and answer tacitly assumes its efficacy.  To me i t  seems 
that asking the question 'With what to immunise ? '  i s  exactly analogous 
to the question 'Have you s topped beating your  wife ? Answer yes or no' . 

To sum up,  I think Hanks's suggestion of attempted standardisation of 
lepromin is an excel lent  one .  On the other hand, I think the advocacy of 
BCG vaccination has no proved basis ,  and leprosy workers should be 
quite clear i f  they use BCG that they are using i t  to produce some immun
i ty to tuberculosis (even this i s  smal l  enough i n  a l l  conscience ) . There is 
some evidence of 'overlapping' of allergic reaction to lepromin and 
tubercul in but in terms of Hanks's own recommendations these local 
allergic reactions must not be confused with the development of anti
bodies . Much more work would  be necessary (and I think i t  will have to 
be epidemiological ) to ascertain whether BCG has any prophylactic 
effect against leprosy . Personal ly I know of no evidence that it has and 
my own opinion is  tha t it has not. 
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Report of the Panel on Physical Medicine 
and Rehabilitation 

Chairman : P.  W.  Brand ( I ndia and UK)  ; · Secretary : J. Arvelo 
(Venezuela) ; 

Members : N.  H .  Antia ( I ndia) ; Margaret Brand ( I ndia and 
UK) ; J .  E. Faggin (Brazil ) ; M. I toh (USA) ; M. Nakita 
(Japan) ; K. Nimbkar ( I ndia) ; D. E. Paterson ( I ndia and 
UK) ; E .  W .  Price (Nigeria and U K ) ; D .  C .  Riordan 
(USA) ; Linneu Si lveira (Brazi l ) ; D. Ward ( I ndia) ; 
E .  Zamudio ( Mexico) . 

By rehabi l i tation we mean the re tu rn of a patient to normal social  l ife and 
economic independence with the fu l lest poss ible res toration of his own 
physical and mental well-being. 

The greatest barrier to rehabili tation from leprosy has been the difficulty 
of cure of the d isease . The second barrier is public ignorance and prej udice. 
Both of thesc are being considered by other panels ,  and we are glad to note 
improved methods of medical treatment, and the measures proposed for 
the education of the public .  

I n  this panel we are concerned with the third great barrier to re
habil i tation , the presence of physical deformity and d isabi l i ty .  This is 
particu larly serious because i t  continues after the disease is  cured and makes 
a return to normal l ife difficul t  even when public prej udice is absent .  

S ince the las t  Congress in  Tokyo, some important advances have been 
made both in  the understanding of the pathology of deformity and in 
improved methods of correc tion by physical medicine and by surgical 
operation .  An important even t  was the study group sponsored by the 
World Health Organisation 1SRD & CWM which met in  1 960 to evaluate 
progress in preven tion and treatment of deformity in leprosy. The report 
of this study group emphasised that the great majori ty of the deformi ties 
and disabili ties of leprosy are preventable and that those which cannot be 
preven ted can be corrected by reconstructive surgery. 

Unfortunately the surgical correction of deformities demands special ly 
trained personnel and special equipment,  neither of which is readi ly 
available i n  most of the countries where leprosy is common . It  may be 
many years before enough surgeons and physiotherapists are available to 
help more than a fraction of the millions of deformed leprosy patients .  
This panel therefore wishes to emphasise that the prevention of deformity 
is much easier than i ts correction . With very little training and with in
expensive equipment i t  is possible for every doctor and para-medical 
worker to prevent the development of deformities i n  many of his patients. 

It is disturbing to realise that a t  the presen t  t ime progressive deformity 
is taking place, and eyesight is being lost, not  only in  untreated patients, 
but in  patients who are receiving regular medical treatment .  Most of 
this deformity and blindness could be prevented if the doctors and para-
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medical personne l  were given the trammg and a l lowed the t i me to 
advise and he lp those patients i n  whom they recogni se the danger s igns 
of early deform i ty .  

Rehabi l i tat ion is often  thought of as something which begins after the  
disease is  cured . I n  the case of leprosy, i f  rehabi li tat ion is  to be effec t ive 
i t  mus t  begin as soon as the disease is diagnosed, and pers is t"  throughou t  
treatment ,  otherwise psychological changes i n  the pat ient ,  and prt::i udices 
among his friends may develop to a poin t  when they are hard to change . 

We recommend that leprosy rehabi l i t a t ion services shou ld be c losel y  
in t egrated with other rehabi l i tation program mes in  general hospi ta ls  and 
c l i nics even i n  coun tries where the ant i - le prosy campaign as a whole s t i l l  
has t o  be  organ ised a s  a separate un i t. 

By this  means a lso he lp  may be obta i ned from other Governmen t 
departmen ts and from many organi sa t ions ,  and profess iona l  groups which 
u n ti l  now have used thei r s k i l l s  for a l l  diseases bu t leprosy .  

As a fi rst step i t  is good to obta i n the i n terest of orthopaed ic ,  p las t i c ,  
and ophthalmic surgeons from medical schools  or general hospi tals .  They 
may be appoin ted as consu l tants to a leprosy service ,  and shou ld  accept  
patients for reconstruc tive surgery i n  the ir  own hospi ta l s .  Even though 
the amoun t  of help they can give may be sma l l ,  the i n fl uence of t he i r  
posi t ion and their act ion w i l l  be great .  S imu l taneous ly ,  physio therapists ,  
occ upational  therapists ,  and medical  soc ia l  workers and those who can 
give voca t ional  guidance m ust  be drawn i n to the programme.  

When the leprosy problem in a cou n t ry is  very large, i t  wi l l  be necessary 
to employ some physiotherapists and soc ia l  workers whole- t ime on leprosy 
work alone, bu t  even these shou ld mainta in l inks wi th general re
habi l i tation , and shou ld endeavour  to treat  their  leprosy pat ients ei ther 
in  t heir own homes o r  in ins t i tu t ions where non-leprosy pat ients are a lso 
admit ted . 

While th i s  panel seeks to encourage every l eprosy worker to partieipa te 
i n  the preven t ive aspects of deformi ty ,  i t  mus t  s trongly discourage 
a t tempts at reconstruc t ive surgery by medical  officers who have no 
s pecial  t ra in i ng, who have to  work in  cen tres where asept i c  condi tions are 
doubtfu l ,  and who arc not assis ted by t ra ined physiotherapeut ic  he lp i n  
t h e  preparation a n d  fe-educat ion o f  their patient s .  

I t  i s  indeed tragic that i n  so many coun t ries where the need i s  greates t 
there are no surgeons or physiotherapists  avai lab le ,  nor training pro
grammes to prepare them . There does n o t  seem to be any immediate 
prospect of Governmental act ion to change this .  

This panel recommends that in  these circumstances th is Congress 
should call on vol untary agencies to co-operate to meet this need . The 
rehabi l i tat ion agency of the World Heal th Orga nisation and the I n ter
n a tiona l  Socie ty for the Rehabi l i tation of the Disabled should call 
together some of the chari table and mission organisations already in ter
es ted in leprosy work, and also societies dedicated to work among the 
c ri ppled and the b l ind .  S t rategic cent res, perhaps i n  medical  schools ,  
could be selec ted for the estab l ishmen t of Reconstruct ive and R ehabi l i t a 
tion Units .  Such  u ni ts would treat patien ts referred from any leprosy 
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serv ice  i n  any nea rby co u n t ry ,  and could also begin to train you ng s u r
geon s a n d  p h ys i o t h e ra p i s t s  for o t her  cen t res as each coun try begins t o  
shoulder i ts own burden and  s e n d  .i t s  own s t aff for t rai n i ng .  

T H E  E Y E  
Bl indness i n  a person with normal tact i l e  sensat ion is  a severe disabi l i ty .  
To the man who has lost sensation i t  is a disaster.  

It i s  doubtfu l  whether such a pe rson c a n  be fu l ly rehabil i tated . 
Even sl igh t i m pa i rmen t of vis ion is a far more seriou s  hand i cap t o the 

pa t i e n t w i t ho u t  sensa t i o n  t h a n  t o  t h e  normal person .  
I t  i s  fundamen tal that  we do eve ry t h ing poss i b le  t o  preven t  i m pa i r m e n t  

o r  loss of sigh t i n  leprosy pa t ien ts . 
Eye i nvolvemen t i n  leprosy, t hough not necessari ly causing symptoms, 

is exceedi ngly common . In le prom a t o u s patien t s fro m  t he fifth year of the 
disease, i t  i s  abou t go per cen t .  

Once  an eye has become i nvolved, directly or ind i rectly, i t  may a t  any 
t ime become seriously affected and sight permanently damaged . 

Most blindness i n  leprosy is avoidable.  Far more people lose sight 
because of neglect than because there real ly is no treatment for their 
condition . Patien ts neglect their symptoms. 

Leprosy workers, including doctors, neglect to look for s igns .  While 
i t  is important to remind the patients to report eye trouble at  once,  
leprosy workers m ust  not rely upon their doing so but m llst  organise a 
t ime and a place where every patient can have a regular examination . 

The paramedical worker in  the vil lage must be able to check visual 
acuity i n  each eye separately and do a brief examination with a torchlight 
in some indoor room (away from sunl ight ) . The doctor in  charge of an 
institution or clinic must ,  i n  addit ion,  be able  to examine in  a dark room 
using a well focussing ligh t  and a magnifying loupe (x r o) .  He may have 
to dilate the pupi l  with homatropine or to stain the cornea with f1uor
escene or check the potency of the duct .  

I t  would be of great help if doctors who have to take responsibi l i ty for 
the care of their patients' eyes could be given a full month's training in  an 
ophthalmological institu tion where they can receive advice from an 
ophthalmologist and become familiar wi th special procedures such as  
tarsorrhaphy, anterior chamber puncture, subconj u nc tival i nj ection , etc. 

Paramedical workers must have special classes and demonstrations i n  
t h e  course o f  their training s o  that they c a n  b e  constantly on  the watch 
for early eye lesions and see that the patient is referred promptly to the 
doctor. 

Broadly speaking, leprosy causes blindness in  three ways : 
(a)  By damage to the facial ( 7 th cranial)  nerve causing partial or 

complete paralysis of the lids. The exposed cornea is l iable to drying, to 
trauma and infection . Corneal u lcer may develop and lead to total 
destruction of the eye . Impairment of corneal sensation, found particu larly 
in conjunction with chronic lepromatous lesions of the eyes, adds most 
seriously to the dangers of lagophthalmos. 
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(b )  Sens i t i sa t ion of t he t i ssues of the eye to  s u bs tances prod uced by 
the baci l l i or the i r breakdown prod uc t s .  

The mos t ser ious man i fes t a t ion of th i s  i s  acu te plas t ic  i r idocycl i ti s ,  
c ha rac t e rised by ear ly format ion  of dense syn aech iae and somet i  mes 
com p l i c a ted by secondary g l a u coma . 

( c )  By d i rec t i nvasion of the an ter ior segment  of the eye by lepra bac i l l i .  
Low-grade kerati t is  and later i rido-cyc l i t i s deve l op . The l atter may fl are 
u p  wi th  acu te symptoms from t i me to t i me . Com p l ica ted ca taract fre
q uen t ly develops . S igh t is grad u a l ly lost  as t he ci l i ary body is des troyed by 
the lepromatous gran u lom a t a . 

Where the  t i ssues of the eye are sens i t i sed acu te i n f l am ma t i on occ u rs .  
Nodu les ,  resemb l i ng erythema nodos u m lcp .  develop a t  the l i mbus ; 
s i m u l taneously ac u te i rido-cyc l i t i s  deve l ops . Left u n trea ted , there is very 
l i t t l e  spontaneous regress ion . This cond i t ion cons t i tu t es a serious threat 
to s igh t .  

. 

W h i l e  the majori ty of pa t ien ts can be d iagnosed under one of these 
three groups, there wi l l  be several cases whe re a l l three fac tors , exposu re , 
sens i tivity and lepromatous invasion are together i m pl icated.  

ESSENTIAL PRINCIPLES I N  THE C A R E  OF E Y E  LESIONS : 

I .  Lagophthalmos 

Early cases often lose thei r symptoms and some defi n i te ly im prove l id 
function by : 

(a) Exercise of lids daily . 
(b )  Prevention of drying especia l ly d uri ng s leep by bland oi l . 
(c )  Min im ising i n fec t ion by mi ld  bacteriostat ic agent ,  ex. 1 /'2 per 

cent Z inc sulph . 
(d )  Use of dark glasses to reduce glare and protect from damage to 

some degree . 
Where the corneal sensat ion is i mpa i red , where the  cornea cannot be 

covered or where there is already some exposure kerati t is , the pa l pebra l 
fissure must be reduced . The best operat ion for th is is the temporal i s 
t ransfer.  I f  a su rgeon i s no t avai lable , a tarsorrhaphy shou ld be don e 
pending the be t ter opera tion . Var ious o ther procedu res have been devised 
for reducing the pa lpebra l fissure, e.g . ,  a s imple s l ing of silk or ny lon 
around the l id margin or a s imi lar  techn ique us i ng a fasc ia l s t ri p . Whi le  
not being as  effective as  the tempora l is transfer ,  t hey are  s im p ler to per
form and the resu l ts are less u ns ightly than a tarsorrhaphy. 

If kera t i tis or a frank ulcer develops, ful l  t reat m e n t  for these m ust  be 
i nstituted . Atropine , cauterisat ion with iodine, frequen t local antibiotic 
drops and for severe cases parenteral an t iob iotics , mus t  be given . Between 
treatments the eye i s  carefu lly bandaged shu t .  

'2 .  Acute plastic irido-cyclitis and acute phases of the chronic granulomatous form 
demand : 

(a )  That we s top an ti - leprosy drugs and restart very cau t iously after 
the i nflammation has subsided . 



( b) F u l l  d i l a t a t ion  of the  p u pi l wi t h  a t ropi ne or other mydriat ics .  
(c )  Co u n te r i n g  i n fl a m m a t i o n  by loca l heat ,  l oca l cort i cos t e roids  and 

where necessary by a n t i -i n f l a m ma tory d rugs such as aspi r i n ,  i rgapyri n ,  
e tc .  If glaucoma i s  presen t ,  D i a m ox 250 mgs.  l . i . d .  for t hree days u s u a l l y  
red uces i n tra-oc u l a r  t e nsion . F u l l  i r i t is t rea tment  i s  i ns t i t u ted at  the 
same t ime.  An terior chamber p u n cture may be necessary. 

These principles hold also for the eye which deve lops e rythema nodosum 
nodu les . In add i t ion we may : 

(a )  Shave local ised nod u les from o ff t h e  cornea and cau terise the l i mbal  
vesse ls .  

(b) Where there i s  any l i d  weak n ess and a nod u l e  on the  l ower l a t e ral 
l i mbus a tarsorrhaphy to gi ve p ro tec t ion is i n d ica ted . Expos u re seems to 
exacerbate ac u te l e p ro m a t a  of  the  co rn e a .  

S u ggest ions  - a s k  I n t e rn a t i o n a l  Soc i e t y  fo r Bl i n d  to co m e  i n  o n  t h i s 
pro b l e m .  

Fi n a l l y ,  i n  any a p pare n t l y  i n f l a med e y e  paramed ical  workers should 
s top an tilcprosy trea tme n t  and refe r  the case  a t  once t o  the doctor .  

Surgical Aspects of 

Rehabili tation 

T H E  }7 0 0 T  

The fol lowing l esions may delay rehabi l i tat ion , and are amenable to 
modern treatment .  

( a )  P LANTA R U L CE R .  Damage to the neuropathic foot may occur super
ficially between skin and gro u n d ,  o r  deep between bony skeleton and soft 
tissues as a resul t  of pressu re and shear s t resses d u ring walking. 

The deep damage proceeds by n ecrosis (pre-u lcerative state) to sub
c u t aneous b l is ter  and fi n a l l y  ulceration . U l ce ration can be avoided by 
early recognition and treatme n t ,  b u t  if it threatens or has recently 
occurred , heal ing can be obtained by the avoidance of the stresses of 
walking.  The simplest is  bed-rest with elevation of the foot ;  but rigid
soled footwear, firmly attached to the foot,  is as  effective . So also is a 
walking plaster cast, and uncomplicated ulcers wil l  heal within six weeks . 
Bone involvement may also delay healing, but  wil l  not prevent  i t  if 
i mmobilisation is prolonged . Removal of sequestra may accelerate heal
ing, but  operative in terference should not  be attempted except by 
experienced surgeons,  and should aim at producing a plantigrade foo t .  
I f  the deformity is too severe to obtain th i s ,  amputation may be needed 
in preparation for an artificial limb (simple plastic prostheses are becom
ing available) . 

Recurrence of plantar  ulcer is avoided by footwear and a s imple soft 
insole is adequate i n  many cases ; more severe ones need footwear with 
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the  fo l lowi ng cri t e ria : rigid sole,  soft i nsole ( m icroce l l Ll lar r L l  bber J 5 
degrees ' Shore ' ) , a roc ker or roc ker-shaped so l e ,  a n d  fi rm s t rap pi ng of 
heel  to footwear.  A mO L l .lded shoe may be usefu l  for severe deform i ty, 
and wa l king shou ld be l imi ted . Ed ucat ion of the pat ien t: i s  a n  essentia l  
part  of  treatmen t .  

( b )  N E U ROPATHIC B O N E  A N D  JOINT.  Bone a n d  j oi n t  damage fol lows 
repeated microtrau mata  at any anesthet ic join t of the foot ; it often 
accompan ies , but i s  not  caused by, p l a n t a r  u lc e r .  The lesion shou ld be 
suspected whenever a pain less swel l i ng is p resen t and X - ray shou ld be 
done. Treatment of the neuropath ic  j oi n t  i s  essen t i a l l y  the a c h i eve m en t 
of u n deformed stabi l i t y  by · su rgical or non-s u rgi c a l  m e t hods.  

( c )  D ROP-FOOT. Para lysis of dorsi f lexion and evers ion of  t he foo t  fol lows 
l atual  popliteal neurit i s .  I n acute cases, i m medi ate p laster  i m mobi l isa
t ion , including t he knee in  s l ight f lexion , may succeed in preve n t i n g  
perman e n t  palsy. Fai l i ng this , t h e  effect o f  grav i ty rapidly prod uces  
permanent foot-d rops in  evers ion . Permanent foot-drops i f  mobi le ,  sho u l d  be 
corrected to preven t  toe and p l a n tar damage ; footwear with foot-drop 
stop,  or surgical transplan t of t i bialis posterior i s  used . Long s tanding 
foot-drops, with bony changes and j oi n t-contractures ,  demands corrective 
arthrodesis of the mid-tarsus wi th lengthening of tende achil les .  

(d)  CLAW-TOES.  Claw-toes res u l t  from posterior t i b i a l  n e u ri t i s ; t hey 
expose toe-tips and the sole to possible damage, and make shoe- fi t t i n g  
difficult .  T h e  deformity c a n  be corrected b y  tendon transplan t or by 
arthrodesis a t  the i n terphalangeal j oi n t .  Ampu tation of si n gl e  toes is 
usefu l ,  but removal of the big toe should be avoided . 

(e) INFE CTIVE VASCULAR LESIONS . I n fection of blood and lymph vessels 
of the foo t  and lower-leg is common d u ring repeated and u n con t rol led 
septic episodes of the foot.  I ntractable conditions of pos t-phlebi tic syn
d rome or of chronic lymphoedema may resu l t .  Early recognition a n d  
treatme n t  is i mportan t ; regular hygiene o f  t h e  foot,  wi th  compressive 
bandages , wil l  arrest the development of the deve loped l esions .  

CONCLUSION . Wi th modern treatme n t ,  no complication of leprosy in  t h e  
foot should hinder the rehabi l i tation o f  a patie n t  recovering from the 
disease . 

D E F O R M I T I E S  O F  T H E  F A C E  

All the deformities of the face are amenable to correc tion by surgery. 
As visible stigma of leprosy, their correction is  important in the general 
problem of rehabilitation for the lay person often associates deformity 
with active disease.  

The operative treatment for deformities of the face is based on the 
principles and techniques of pl astic su rgery. Any doctor u ndertaking this 
type of surgeFY must be adeq uately trained in  th is speciali ty if satisfactory 
results are to be achieved . 



The deformities of the face in  leprosy comprise of: 
(a) The depressed nose . 
(b )  Loss of eyebrows. 
(c ) Deformity of th  ears .  
(d)  Wrinkl ing of the  fac ia l  ski n .  
( c )  Lagophthalmos. . 
Except lagophthalmos, al l  these deformities are the result  of lepromatous 

disease and correction should be preferably deferred ti l l  the disease is  
arres ted . 

NOSE .  This is the most prominent  s t igma of this disease . The saddle 
nose deformi ty is the resu l t  of primary ulceration of the mucous membrane 
fol lowed by exposure necrosis of the underlying carti lage and bony 
framework. In general the skin ,  t hough in fi l t rated , is not u lcerated though 
th i s  is possi ble in some cases. 

It was formerly the general prac tice to encise the remains of the nose 
and reconstruc t  a new nose by a forehead skin flap .  This is not necessary 
in th majori ty of cases where the skin and tip of the nose are presen t  
in tact t hough displaced . The missing l ining i s  replaced b y  a forehead 
flap of a free skin graft in t roduced into the cavity behind the nose which 
is produced by freeing the skin from i ts anchorage to the u nderlying bone. 
The skin graft i s  carried on a mould which is later replaced by a dental 
prothesis o r  if the patien t desi res permanent support may be given by a 
bone graft .  

In minor nasal depression an implant  of carti lage or bone may be 
undertaken withou t a preliminary skin graft .  Inner implants may also 
be employed . 

I n  the rare cases of total des tru ction of the nose, a forehead rhinoplasty 
i s  undertaken .  

EYEBROWS.  T h e  correction of  th i s  deformity i s  of psychological im
portance. This may be  done by grafting ha i r  bearing sca lp a s  a free graft 
or as a pcdicle graft .  

EARS.  The  deformi ty may be  i n  t h e  form of an elongated lobule  o r  
an irregular destruction of t he pinna of t h e  car .  This can  be  readily 
correc ted by su i  table incisions .  

FACIAL WRI N K LES. This is  the  resul t  of  loss of  normal sk in  elasticity and 
produces an appearance of premature ageing. It i s  corrected by i ncision 
of the redundan t skin .  

Gynaecomastia i s  a common deformity and may be  associated with 
pain .  This is correc ted by removing the excess fat and breast tissue 
through an incision in the margin of the areola .  

T H E H A N D  
I n  leprosy, the common defects of claw-hand and paralysed thumb are 
often complicated by con tract u re ,  l epra reaction and absorption of the 
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phalanges .  It shou ld  be emphasised that i t  is usel ess to a tt empt  most 
surgica l  reconstruction before the hand has been fu l ly mobi l ised , and i t  is 
equal ly importan t  post-operat ively to train the patien t i n  re-education of 
his transferred muscles if  anything l ike sa t isfac tory resu l ts are desi red . 
Moreoever, because of severe d isasters tha t  can fol low i l l -advised su rgery 
or post-operative sepsis i t  is s t rongly advised that  such reconstruc tive 
surgery should only be done where there is  a surgeon trained in this 
work, and a l so where there is provision for adequate physiotherapy. 

C L A W- H A N D .  "" here there is pre-operative mobi l i ty wi th in tac t  tendons 
(i .e . , where there is no dorsal expansion damage) , the best t reatmen t for 
claw-hand is to provide a new motor for the paralysed in t rins ic muscles .  

Those common l y  used are : 
(a )  Extensor carpi radia l i s  longus wi th  a free graft .  
( b )  F lexor d ig i torum subl imis  from one f inger. 
(c )  Extensor indicis and extensor digi t i  m in im i .  
Capsu loplasty is also sometimes prac t i sed . 
For those cases i n  which passive mobi l i ty is u nobtainable pre-operatively 

so that passi ve extension of the proxim a l  in terphal angeal jo ints is 
l imi ted by 45 degrees or more, i t  is usua l ly  advisable to arthrodese the 
i n terphalangeal join ts a t  approximate ly 25  degrees short of fu l l  extension .  

T H E  TH U M B .  The commonest complication of para lysis i n  the  thumb is  
thumb web contractu re .  If  the thumb cannot be brough t i n to fu l l  
oppos i t ion passively ,  i t  is  n ecessary to d o  some form o f  web-p las ty before 
providing a motor tendon to the thumb.  A web-plasty with a fu l l  th ickness 
skin graft on  the dorsum,  and somet imes a Z-plasty can be used . 

An accepted operation for correc t ion of the paralysis is t ransfer of the 
flexor digi torum sublimis from the 4th finger,  re-routed from a posi tion 
nea r the pisi form or distal to the transverse carpal ligament ,  i n  two 
s l ips to the thumh ,  one i n to the ex tensor over the proximal phalanx and 
the other in to the adductor insertion .  D ifficu l ty in  extension of the 
terminal phalanx is common in u lnar - median paralysis which readi ly 
provokes a chronic Aexion of the phalanx . I f  this  disabil i ty is not  corrected 
even after tendon transfer or if there is post-operative ins tabil i ty of the 
metacarpo-phalangeal joi n t , then arthrodesis of t he MP j oin t is advisable . 
I n terphalangeal arthrodesis of the thumb is on ly  used i n  cases i n  which 
t i l  �re is fixed flexion of the join t .  Where the lesion is purely ulnar, the 
su bl imis from the 4th finger may be re-routed directly from the centre 
of the palm as a single sl ip to be i nserted in to the dorsal expansion over 
the proximal phalan of the thumb.  Another method that has been used 
is that of passing the extensor indicis proprius through the 2nd in ter
osseous space to the mid-palm and thus to the thumb.  

R A D I A L  P A LS Y .  Radia l  palsy is  uncommon and occurs only wi th u lnar  
and low median palsy. Al though arthrodesis of the wrist was  recom
mended in the Tokyo report ,  the panel now recommends muscle transfers 
as used i n  poliomyeli t is .  
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W ASTI N G  I N  TH E T H U M B  W E B .  T he u ns i gh t l y was t i ng  i n  t he t h u m b  web 
h o l low c a n  be fi l l ed w i t h  dermis  grafts  or I VA.LON for cosme t ic  purposes . 

A D V A N C E D  A BSO R PTr O N  O F  T H E  F I N G E R S  A N D  T H E  T H U M B .  Even where 
t h e re i s  severe a bsorp t i o n of t h e  f i ngers the h a n d  m ay s t i l l  be u se fu l if t h e 
th u m b i s good .  Where t he re is advan ced a bsorp t i on of the  t h u m b , a dee p 
web- plas ty ca n provide fu r ther fu nc t ion . 

I t  is d i s a p poi n ti n g  to a t t em p t  t o l engt hen t h e  fi n gers w i t h  bone grafts  
o r  ped i c les .  

I n  v e r y  advan ced a bsor p t ion and w h e re i t  i s tec h n ica l ly  possi ble , 
cons i d e ra t ion m ay be give n to u s c  o f  t h e a r t i r i e i a l  a r t i c u l a t ed hand . 

1 S T R E S O L U TI O N  O F  T H E  P A N E L  

T h is Con gress is grave ly concerned t h a t  u nd e r  t h e ve ry eyes of doc tors 
a n d  para- m ed ic a l  workers i n  m an y an t i - le p rosy ca m pa igns deformity and 
bl i nd n ess a re be i ng a l l owed to develop,  which cou ld be preven ted by 
s i m p l e advice and i n expens i ve t reatmen t .  The developme n t  of such 
deform i t ies n o t  o n l y  makes the  u l t ima te rehabi l i t a t ion of such cases very 
d i fficu l t , b u t  causes lack of co n ri d e n ce and co-ope r a t i o n  of pa t i en t s  in the 
med ical  trca tme n t . 

Th is  Congress there fore resolves tha t i n  eve ry a n t i- l e p rosy campaign the 
doctors and para- m ed i c al workers  should be t ra i ned to look for danger 
s igns in h a n d s  and fee t  and eyes , and should give adv ice and si mple 
t rea tmen t to prevent  deform i ty and bl indness. The ra t io of patients to 
workers shou ld  not beco me so h i gh as to make this  i m possible . 

2 N D  R E S O L U T I O N  O F  T H E  P A N E L  

W hereas i n  many cou n t ries where leprosy is common there are no 
rehab i l i t a tion serv ices and no t ra ined personnel ,  and whereas the govern
m e n tal  ant i- leprosy progra m mes arc u nab le to  d evelop adequate re
ha bil i t at ion services,  this Congress 

Resolves to cal l u pon i n t e rn ational  and vol u n ta ry rehabil i tation agencies 
to  establish pi lot  projec ts for reconstructive surgery and physica l re
habi l i tation a t  strategic cen tres , preferably in association with medical 
schools ,  to which staff from any country could be sen t for training.  

This  Congress suggests that  the U n i ted Nations  Rehabil i tation Agency 
and the I n te rn a t ional  Soc i ety for the Rehabi l i tation of the Disabled 
shou ld call  a grou p  of vol u n ta ry soc ie t ies toge t her to consider means of 
im pie men t i n g  this resol u  tion . 



Report of the Panel on 
Educational and Social Aspects 

Chairman : T. N .  Jagad isan ( I ndia) ; Secretary :  L u i za Keffer 
( Brazi l )  ; 

Members : E .  Weaver ( B raz i l ) ; C .  Costa  Neves ( Brazi l ) ; 
C .  1 .  Crowther ( USA) ; M .  C .  Est rada ( Mexico) ; R .  
Fol lereau ( F rance) ; N .  D .  Fraser ( U K ) ; K .  Hamano 
(J apan ) ; O .  W .  H assel b lad ( U SA) ; J .  R .  Tra u t man ( U SA) ; 
R .  V .  Wardeka r ( I n d i a ) . 

I M P O R T A N C E  OF E D U C A T I O N A L  A N D  S O C I A L · A S P E C T S  

Con d i t ions govern i n g  leprosy arc s o  varied , somet i mes even i n  one 
coun try or o n e  region , that  there can be n o  one for m u l a  for deal i n g  with 
the  problems ra ised by t h e  d isease . Our approach to the various  m ethods 
preva l e n t  in d i fferen t  regions of the world has to be tolera n t  and u nder
standing.  

In the past  the absence of proved remedi es a n d  lack of methods of 
preve n t i o n  of deformity  cast a gloom over the  whole subj ect  of leprosy 
which was i l l u m i ned only  by chari table m issionary endeavour .  Leprosy 
suffered from professional  isolat ion and the leprosy pati e n ts fro m  social  
isolat ion.  With the e ffectiveness of modern treatment  the medical  and 
publ ic  heal t h  aspects  of the leprosy probl e m  n a t ur a l ly assu med a priority.  

The education and social  aspects of l eprosy, however,  are so closely  
related to the medical  and preven tive aspects that  i t  wi l l  be a grave 
mistake to underestimate them .  I t  is essent ia l  that they should for m  an 
integral part of the leprosy campaign and adequate  budgetary p rovision 
for these activi t ies should be made in leprosy control campaigns.  Else,  the 
very success of our  trea t m e n t  a n d  con t rol  progra m mes may be re tarded . 

T H E  N E E D  T O  I M P R O V E  S T A N D A R D S  O F L I V I N G  

Though there appears to be no c lear relat ion between l eprosy preva lence 
and state of n u tri t io n ,  c l imate ,  soc ial  customs, e tc . ,  the i m port a n t  con
tributing factor appears to be the low economic  s ta tus  a n d  the level of 
hygiene as reflected partic u larly in  overcrowded and i nsanitary housing.  
It  becomes i m porta n t  therefore that while we sho u l d  do everyth ing in 
o u r  power to d iagnose cases early a n d  bri ng t he m  u nder trea tment ,  we 
should also side by side endeavo u r  to i mprove the s tandard of l iv ing of 
the endemic regions ,  and especia l ly to i m p rove the housi ng and to i n 
c ulcate t h e  hygien i c  habi ts amongst  t h e  general  publ ic ,  t h e  patients  and 
their  contacts .  

P R EJ U D I C E  A N D  I G N O R A N C E  S H O U L D  B E  C O M B A T E D  A C TI V E L Y  

While  prej ud ices against  leprosy a n d  d iscrimination agai nst leprosy 
patien ts seem to h ave decl i ned in some measure,  especial ly i n  areas 
where plann ed leprosy con trol  act ivi ties h ave been in progress over a 



length of t ime, the deep-rooted prej udice against leprosy are very s low to 
die .  These prej udices, besides causing mental pain to the patient ,  hinder 
his early and wi l l ing resort to treatment .  This is so especia l ly in  the more 
sophisticated levels of society. On the other hand there is also the fac t  that 
in many of the areas where leprosy is more prevalen t ,  one meets with a 
total indifference to the presence of leprosy in  the community. Such in
difference is equal ly harmfu l  to successfu l  leprosy control measures . Our 
educational o�j ective shou ld therefore be to evoke in the publ ic at  large , 
the patients and their famil ies ,  a reasoned attitude towards leprosy which 
neither exaggerates the dangers of leprosy nor minimises it .  

E D U C A TI O N S H O U L D C O V E R  M A N Y  A S P E C T S  A N D  M A N Y  G RO U P S  

Ed ucation with regard to leprosy has to  cover many aspects and  has to  be  
di rected towards many sections and groups of the public incl uding the 
patien t and his family.  First  and foremost ,  the medical student should 
receive adequate teaching in leprosy . Hospitals attached to medical 
col leges and schools should promote active interest in leprosy and a 
reasoned attitude towards i t  amongst medical students by making leprosy 
treatment an integral part of the work of the hospital . Health officials 
should also be reorientated in the modern concepts of leprosy so that 
they bring in i ts handling an outlook similar to that upon other com
municable diseases . Since the leaders of the society have largely to 
influence the action of Government and the community in matters 
relating to social  affairs, i t  becomes necessary to inform them of the modern 
approach to leprosy and get their influential  support for forward policies 
with regard to leprosy . Freq uently, the educated are as ignorant as the 
uneducated with regard to leprosy . In  fact  their prej udices may be more 
deep-rooted and act as a hindrance to intel ligent measures of leprosy 
control . Persistent attempts should therefore be made to educate the 
educated and to win the co-operation of leaders of society at  al l  l evels and 
a l so of the administrators. Such an attempt is most essential especially in 
highly endemic regions where special efforts, to con t ro l  and eradicate 
leprosy are needed.  

I M P O R T A N C E O F E D U C A T I N G T E A C H E R S ,  S O C I A L  W O R K E R S ,  E T C . 

Teachers should be enlightened about the facts of leprosy and how they 
can help by disseminating information amongst their pupi ls ,  their parents 
and the general publ ic .  Al l  social workers should be given an orientation 
in the modern approach to leprosy with particular reference to the 
social problems arising in leprosy. Curricu la  for schools and colleges of 
social work should include instruction in leprosy. Leprosy workers should 
constantly be seeking opportunities to make contacts with the general 
run of social workers and also to address groups of them.  For, some of the 
social problems created by the indigence of the leprosy patients can be 
solved only when the social workers come to regard l eprosy without  fear 
and with understanding and are prepared to bring those disabled by 
leprosy or rendered desti tute by i t  and the uninfected children of leprosy 
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patients within the scope of the general wel fare services for the handi
capped , the chi ldren ,  etc .  

E D U C A T I O N  O F  T H E  G E N E R A L  P U B L I C  

With regard to the general public, our approach has to be one of providing 
the right type of information and education and the correct att i tude to 
leprosy rather than one of publicity. Every medium of education should 
be employed . Newspapers can be very helpfu l .  But  due care has to be 
taken to see that they refrain from sensational presentation of news 
relating to leprosy . E lse newspaper publ ic i ty may be a hindrance rather 
t han a help.  Persistent  attempts should  be made to approach the press and 
to get them to view leprosy in the right perspective, as a preven table and 
curable disease . I t  should be impressed upon them that news, stories and 
pic tures regard ing leprosy that appear in  the press should dwell on the 
more hopefu l  aspects which have emerged in  recent days and that in 
whatever they say they should not add to the prevai l ing ignorance and 
misunderstanding of the disease . We should also urge that magazines, 
novels ,  movies, e tc . ,  should refrain from exploi ting the theme of leprosy 
by undue dramatisation and sensational presentation . They should con
stantly be urged to avoid the use of the word ' l eper' which carries an 
ancient st igma with i t  and to refer  to those who suffer from leprosy as 
leprosy patients . 

Provid ing information on leprosy to the public at large is a task that 
has to be approached with caution .  Theoretical and speculative informa
tion, no matter how thri l l ing to the research worker, should be wi thheld 
from the public. For, newspapers are apt to give undue prominence to 
these i tems and the public who are a lready ful l  of doubts and fears regard
ing leprosy are apt to get more confused in their approach to leprosy and 
more confirmed in  their old time notions . Al though there is st i l l  much to 
be known abou t leprosy , this l imitation should not prevent  our working 
out  a realistic leprosy education programme . The educational pro
grammes must take in to account  the ' knowns' and 'unknowns' and presen t  
these t o  the publ ic  in  a way that i s  understandable a n d  reasonable .  They 
should aim at  promoting a leprosy control policy which wil l  be based on 
what is known, what can be deduced and what can be carried out  
humanely. 

E D U C A T I O N  O F  T H E  P A T I E N T  A N D  H I S  F A M I L Y  

The education of the patient and his family is very important .  Our aim 
should be to get them to view leprosy without fear, but  with the respect 
due to i t ,  as a communicable disease from which thei r famil ies and the 
community at large have to be protected . The patient must be encouraged 
to take a hopefu l  att i tude to his condition ,  to persist in his treatment ,  to 
co-operate in  preventive measures and to learn to look after himself 
in  such a way that he can avoid and overcome deformity. The family 
should also be instructed in  such a way that they will help in keeping 
the morale of the patient ,  give him the necessary sympathy and at the 
same time take preventive precautions to control the spread of infection . 
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P R O T E C T I O N  O F  C H I L D R E N  

I n  many endemic coun tries, i nfection occurs more commonly in  chi ldhood 
and i t  becomes necessary to pay special attent ion to the protection of 
chi ldren.  Often ,  ch i ldren constantly exposed to infection need special 
at ten tion . Insistence on regu lar treatment by the pati ent  and the observ
ance of prophylactic measures with in  the household is the most pract ical 
means to protection . U ninfected chi ldren who find themselves cut  off 
from paren ts or relatives who are in hospi ta l  or whose paren ts or relat ions 
are unable to care for them satisfactorily should be admitted to general 
child care i nst i tu t ions .  But arrangements should be made to get them 
periodical ly examined .  This should be done wi thou t any publicity that 
may mark them from other chi ldren .  Perhaps the best procedure would 
be to arrange their examination for leprosy as part of the medical 
check-up of school chi ldren . I n  the case of infected chi ldren except where 
thei r condi t ion warran ts otherwise, the school au thori t i es should be 
made to co-operate in le tt i ng  them take treatmen t i n  an out-pat ient 
and at tending school .  These ch i ldren may need spec ial help for their 
education where their parents or relatives are too poor to pay for i t .  
Under some circumstances, preven toria or healthy children 's  homes may 
have to be run .  But  with the education of social service organisations and 
social workers in the correct approach to leprosy, i t  should be possible to 
arrange for the care and education of these chi ldren in  general child care 
insti tut ions . As far as poss ible ,  the fami ly  un i t  should be maintained and 
attempts should be made for the protection and care of the chi ld ren  i n  
family surroundings .  

N O  N E E D  F O R  S P E C I A L  L E G I S L A T I O N  O N  L E P R O S Y  

I n  the l ight o f  modern knowledge, there i s  really n o  need for any special 
legislation on leprosy, and any legal measures dealing with leprosy should 
form part of general public health regulations . Wherever there is legis
lation on leprosy which is not in  conformity with the modern approach 
to the disease , Governments should be u rged to revise such legislations 
sui tably. It is recommended that where Governments st i l l  enforce a policy 
of compulsory segregation, this shou ld be totally abandoned . 

S O C I A L  A N D  E C O N O M I C  A S S I S T A N C E  T O  P A T I E N T S  - I T S  I M P O R T A N C E  

Due attention should b e  paid t o  the social and economic difficulties o f  the 
patients and their famil i es and attempts should be made to relieve them.  
The methods to be adopted for such relief wi l l  depend on the  particular 
circumstances of a country or a region . In countries where public assistance 
of various types are avai lable to the unemployed , the sick, the disabled , 
the dest itute,  etc . ,  the leprosy patien t  and his family should be eligible 
for such assistance. Though in countries with a low economic standard 
priori ty has to be given to treatment and control measures, the social and 
economic difficul ties of the pat ient  should not be ignored . They have to 
be at tended to, if only because assistance to patients to relieve their 
difficul ties wil l  win their co-operation in  treatment and control measures .  
In  these countries the problem of the disabled and the destitute patient  
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is a serious one .  Governments should encourage the care of these patien ts 
by vol untary insti tu tions by making sui table grants to them and also 
promote their care through social welfare departmen ts .  

R E C O M M E N D A T I O N S  

( I ) I n  view of the u rgency and importance of combating the ignorance 
and prej udice that exists amongst the members of the public, an active 
programme to educate all sections of the public should be promoted . 
Popular ignorance is a great hindrance to leprosy control campaigns, and 
therefore health education through every avai lable media should form an 
in tegral part ofl eprosy con trol campaigns . Moreover the goal of in tegra
tion of leprosy services with publ ic health services will be achieved only 
when there is an en lightened and active participation of the community 
in leprosy con t rol  programmes. I t  is therefore recommended that adeq uate 
budgetary provision for health education be made in  leprosy con trol 
programmes. 
(2) Health education should cover a l l  sections of the community ,  and i t  i s  
most  important  that  school teachers, social workers, and community 
l eaders should receive orien tation i n  the modern approach to leprosy so 
that they spread knowledge in  their respective spheres and promote right 
action with regard to the control  of leprosy and the problems of the 
leprosy patient .  
(3 ) I t  is  of the utmost importance that medical undergraduates should 
receive adequate teaching i n  leprosy so that the general medical prac
titioner i s  able and will ing to take an active part in  leprosy control 
programmes which should become more and more integrated with public 
health services . It is recommended that i nstruction on leprosy be l inked 
with instruction on Dermatology, Neurology, public health handling of 
communicable diseases, etc . ,  so that the age-old professional isolation of 
leprosy may be broken and leprosy may be regarded as one disease among 
many, enti tled to the in terest of al l  docto rs and capable of being of deep 
interest to them.  

Refresher post-graduate courses shou ld  be  frequent ly arranged for the 
medical profession . 
(4) The social and economic difficulties of leprosy patients shou ld be 
relieved in ways appropriate to each region so that the patients ,  feeling 
happier, are better able to co-operate with 1:reatment and control  meas
ures . Moreover, it is  importan t  to remember that the needs of the ' indi
vidual '  should not be forgotten i n  our concentration on the 'mass' of the 
problem for purposes of planning. 
(5) Special attention is needed to the children constantly exposed to 
infection by leprosy patients .  U ninfected children cut off from parents or  
relatives unable to care for them satisfactori ly,  should normally be ad
mitted to chi ld care i nstitutions. In some areas, however,  prevention or 
healthy childrens' homes may sti l l  have to be run .  
(6 )  Considering that lack of  personnel  of  various types hinders greatly the 
advance of leprosy control programmes, i t  is  important  that governments 
and al l  those i nterested i n  promoting leprosy control should finance and 



encourage t ra inI ng programmes, preferably i n  medical ins t i t u tions and 
medical research cen t res or i n  associat ion with them . I n  areas where such 
insti t u tions do not exis t  a wel l -staffed and well -eq ui pped leprosy centre 
or ins t i tu tion shou ld  be recognised as a t raining cen t re ,  these train ing 
centres being adeq uate ly supported by Governments .  
( 7 )  The Congress i nvi tes i ncreasing and a more active and en l igh tened 
i n terest i n  the problems of leprosy on the part of newspapers, the radio, 
the c inema, and other media of  communicat ion .  We would emphasise 
that ,  in  doing so, they should adhere to concepts of leprosy consisten t 
with present  scient ific  knowledge of leprosy and refrain from an u ndue 
sensational approach to  the disease based on mediaeval not ions ,  and also 
from undue  d ramatisation of situa tions and e pisodes i n  sto ries with a 
leprosy background les t  they shou ld ,  by doing so, inc rease the existing  
misunderstanding concerning leprosy . 
( 8 )  We endorse the Report of  the Panel on Physical Medicine ,  Re
habi l i tat ion , Surgery and Vocationa l  Training, i n  so far as i t  relates to 
educat ional  and social aspects. In doing so we would stress the importance 
of social and psychological rehabi l i tat ion of the patien t ,  as well  as that of 
physi cal rehabi l i tation and vocational train ing .  For the u l t imate goal of 
rehabil i tation is not only economic self-sufficiency but social and moral 
welfare leading to the wider opportun i ties and responsib i l i ties of normal 
life .  
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Abstracts oj.some 
Papers 

NOTE . eoe l L ,  the organising committee qf the 8th Congress at Rio, provided two books 

which recorded the abstracts qf all /Japers. The .first book gave a Portuguese, Spanish, 

French and English version qf each of the J 7 J abstracts . The second booklet provided 35 
additional abstracts, each in its original language, whether Portuguese, Spanish , French , 

or English . There are 82 pages in the first book dealing with the English abstracts . In 

the circumstances it has seemed a more useful piece of work to report here the second 
booklet, with the Portuguese, French , SjJanish abstracts personalfy translated into English , 

and the few English abstracts qf the booklet also rejJorted, and it is .the intention to report 

the first book qf abstracts in a later, perhaps the next issue qf " Leprosy Review . "  If this 

does not turn out to be possible, readers in English should not be disappointed, as the 

first book of abstracts can be obtained from Dr. Fausto Gayoso Castelo Branco , Presi

dente da e o e I L ,  1 298 Rua Sao Cristovao,  Rio de Janerio , Brasil, and in this, 82 pages 

of the abstracts in English will be found. The name of the book when referring to it is 

' Resumos dos Trabalhos, VIII Congresso Internacional de Leprologia, Rio de Janeiro , 

[963 ' .  Asfor the second book of abstracts, the substance qi it is reported in English here . 

Reconstruction of the 
Face in Leprosy 

N. H .  ANT I A,  F . R .C .S .  

The  st igma of  leprosy is  a visible deform
ity which persists even after cure of the 
infect ion.  Surgical correction is essential 
for social and economic rehabil itation of 
these patients. 

The deformit ies are fairly stereotyped 
and affect the face, hands and feet .  

This paper is based on work in con
nection with 300 in-patients at the 
Kondhwa Leprosy Hospital near Poona. 
Emphasis has been la id on elucidating 
the cause of facial deformities and devis
ing operations for their correction . Wher
ever possible, the procedures evolved 
have been simpl i fied and standardised so 
that they can be put into practice under 
the condi tions usually available for lep
rosy surgery. 

The deformities of the face are the 
resul t  of lepromatous i n fi l t ration of the 
skin, subcutaneous t issue and mucous 
membrane except for lagophthalmos 

E D I T O R  

which is the  resu l t  of nerve para lysis. They 
incl ude the fol lowing : 

( , ) Depressed nose. 
( 2 )  Lagophthalmos .  
(3 )  Loss of eyebrows .  
(4 )  Leonine facies. 
(5)  Sagging face. 
(6) Ear deform ities. 
( 7 )  Destruction of the palate. 
D E P RESSED NOSE . The primary lesion is 

mucous membrane u lceration fol lowed by 
exposure necrosis of the carti l igenous and 
bony framework . The alar carti leges, 
protected by skin on both sides are rarely  
destroyed. 

The opera t ion of post-nasal epithel ial  
inlay as now employed is that of choice in 
the majority of cases. I n  the absence of 
dental aid the skin graft is carried on a 
mould anchored by wires to the teeth . 
Later the support is provided by a retro
grade bone graft taken from the ole
cranon . This is essential when the fingers 
are absorbed. The oronasa l fistula is 
closed. Th is can be undertaken under 
local anaesthesia in  an ambulant patient .  

L A G O P H T H A L M O S .  Caused by selective 
paralysis of the zygomatic branch of the 
facial nerve. Th is is one of the commonest 



causes of loss of sight from 'exposure 
kera t i t is ' .  Lower lid ectropion besides 
being unsightly also produces conjunc
t iv i t is and constan t  watering of the eye. 

The previous operat ions of tarsorraphy 
and s ta t ic  s l ing, besides being unsightly, 
cannot completely protect the eye and 
result  i n  recurrent  ectropion. 

By transpos ing an innervated sl ip of the 
adjacent unparalysed temporal is muscle 
and with fascia l  extension - the ' tempor
a l is' m usculo-fascial sling operation' - the 
eye can be opened and closed a� w i l l .  I t  
a lso gives a normal appearance and t here 
is no risk of recurrence of ectropion . 

E Y E B ROWS. J n a leprosy endem ic area 
loss of eyebrows is a st igma of the d isease . 
The methods of replacing them are : 

( I ) Temporal artery i s land scalp f lap.  
(2 )  Transposit ion scal p  f lap without 

artery pedicle. 
(3) Free graft of post mastoid hair

bearing skin .  
The last  is the simplest  and safest pro

cedure, but i ts success depends on ade
quate 'defat t ing' of the graft .  

L E O N I N E  FACIES .  Shaving and derm
abrasion helps. 

SAG G I N G  FACE.  Face l i ft resu l ts in 
psychological rejuvenation.  The tech
nique has to be varied and requires 
further study. 

E A R  D E F O R M I T I E S .  Need tr imming. 

PALATE . Perforat ion and destruct ion 
need repair by local flaps or by skin tube 
pedicl e .  

Deformit ies o f  the face i n  leprosy lend 
themselves readi l y  to surgical correction 
and hence plastic surgery can play a 
great part i n  the world-wide rehabi l i ta
t ion of the patient .  

This work can also b e  carried out i n  
most leprosaria with t h e  fac i l it ies a t  their 
d isposal and wi thout the aid of compli
cated den ta l  and accessory help.  These 
operat ions have been performed u nder 
local or b lock anaesthesia owing to a lack 
of fac i l i ties for general anaesthesia .  Post
operat ive nursing care has been left to 
the patients themselves in the absence of 
a nurse. This . paper is based on the 
experience of three hundred operations. 

Transplanting the Posterior 
Tibial Muscle to the DorsulD 
of the Foot in Leprosy Patients 
with Paralysis of the External 

Popliteal Nerve 

by R. SANCH EZ BEAUj ON ,  
presented b y  j .  j .  ARVELO 

(Original in  Spanish : translated by 
DR. J. ROSS I N N E S) 

The paralysis of the external pop l i teal 
nerve determines a muscular i mbalance 
i n  the foot ,  wh ich in  most cases al lows to 
survive the important muscular forces in 
t he posterior part , namely in  the group 
represented by the m uscles wh ich work 
the Ach i l les tendon and the long common 
flexor of the digits, and i n  the internal 
part, the posterior t ib ia l  muscle which, as 
we know, is i nserted in  the scaphoid 
tubercle. Th is resu l ts i n  an equino-varus 
deformity.  
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For effective treatment one needs to 
make a dist inct ion i n  th is deformi ty 
between subjects whose paralysis occurs 
during or after the period of growth.  I n  
the first case there i s  osseous structural  
deformity, and the foot gets fixed in  the 
deformity and cannot be corrected by 
pass ive manipulat ions. r n the second case 
the deformi ty is more of a funct ional 
nature, and by passive manipulat ions the 
foot  can be returned to normal posit ion.  
Therefore i n  order i n  the first group to  
carry out the  procedure wh ich we shal l 
describe, a surgical i n tervention i n  t he 
bones is required which permi ts the 
correction of the deform i ty .  I n the second 
group i n tervention in the bones is not 
needed. 

The procedure to which we refer is 
contra-indicated when osseous destruc
t ion occurs due to repeated plantar 
ulcers which have modified the osseous 
structures, since the surgical i ntervention 
reactivates the infect ious processes, which 
not only cause the loss of the benefits of 
the procedure but also compromise the 
existence of the foot and even of the leg. 
I n  the degenerative processes of Charcot 
type there may be an  accelerat ion wh ich 
leads to dis integration of the join ts.  

P R O C E D U R E : 

The operat ion consists in freeing the 
insertion of the tendon of the posterior 



t i bial  muscle ,  passing it across the in ter
osseous septum and re- insert ing it  in the 
dorsum of the foot in  i ts new seat ing .  
For that a small incision is made in the 
medial  border of the foot , where the 
tendon of the posterior t ibial  is inser ted 
on the seaphoid tubercle,  and a sect ion 
is made in  the bone, trying to obtain the 
greatest possible length . A second inc is
ion is made in the in ternal surface of the 
leg, where the dis-inserted tendon is 
brought out .  At the same level as the 
incision in  the  in ternal surface of the leg, 
a th ird inc ision is made in t he external 
surface, and t h rough t ha t  t he in ter
osseous septum is exposed . Then the ten
don is tunnel led to t h is si te and the  sub
periosteum exposed in  order to resect a 
fragment of fibula 3 to 4 cm.  in lengt h .  
Final ly an inc ision i s  made in t h e  dorsal 
surface of the foot  above the site of t h e  
second bedding o f  t h e  tendon, a n d  after 
broad exposit ion, a tunnel is perforated 
of sufficient bread th  to receive the d istal 
ext remity of the tendon . According to 
the technique of B U N N E L L ,  the d istal end 
of the tendon is in terlaced wi th  inoxidiz
able steel wires, and the tendon is placed 
in i ts new insert ion, passing the wires 
towards the sole of the foot wi th  a straight 
needle,  and knotting them there on a 
button protected with a rubber sponge. 
All the wounds are sutured and a plaster 
i s  applied ,  maintaining the foot in dorsal 
Aexion and the knee in 46 ° to 60 ° 
Aexion . 

The removal of a fragmen t  of fibula 
has as i t s  object the avoidance of fixation 
in the interosseous septum,  favouring i ts 
functioning, and allowing it to act freely 
as an active motor force. 

Recently we have made some modi
fications directed a t  the diminution of 
tension in the transplanted tendon and 
at  not extracting the maximum of dors i 
Aexion possible from the foot .  

The analysis of cases subjected to 
operat ion  by t h is technique has given us 
the fol lowing conclusions : 

( I ) I t  is desirable to correct the steppage 
gai t  and re-establ ish the gait of ' heel to 
point of foot ' .  

( 2 )  I t  is best to a im at  l im i tat ion of the 
movements of the t ib io-tarsal joint, and 
th is ch ieAy depends on the degree of 
tension used during the transplant .  

(3)  Th is techn ique does not avoid the 
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product ion or reproduct ion of plantar 
u lcers. 

(4) I t  is contra- indica ted in feet with 
marked osseous destruct ion t h rough in
fec t ion , or with degenera t i ve processes 
of the Charcot type . 

(5 )  I t  produces a valgus deviation i n  
t h e  foot, t h e  degree depend ing on tendon 
tension . 

(6)  The resection of a fragment of 
fibula increases the amplitude of the 
movements. 

Multiplication and Behaviour 
of the Bacillus of Hansen 

in Tissue Cultures 

by J .  P. DELV I LLE 
(Original  10 French : translated by 

DR. J. ROSS I N N E S) 

J nocula of Hansen bac i l l i  obtained from 
leproma tous t issue have been made in  
human amniot ic  cel ls .  These bac i l l i  have 
been rapidly phagocyt ised , and at the end 
of four  weeks a mul t ipl icat ion of acid
res istant bac i l l i  was observed, such as 
never develops in the usual bacterio
logical media .  

Certa in  cel ls are s tuffed with bac i l l i ,  
but the  number of cells showing abundant 
mul t ipl icat ion is quite sma l l .  

Subcul tures made from the  original 
cu l tures on new amniot ic cells have not 
given any pos i t ive resu l t .  

Trypsinized lepromatous t issue sub
m itted to cu lture gave in  one case an 
abundant cu l ture in about 10 cel ls .  After 
5 1  days of cu l ture at 36 °C,  50% of the 
cel ls  were parasit ized . 

A good number of cel ls contained 
numerous bac i l l i  and the cul ture showed 
a microcolony made up of a gross mass of 
bac i l l i .  

We have thus obtained a significan t  
mu l t ipl ication o f  bac i l l i  o f  Hansen where 
the control of ordinary bacteriological 
media has g iven no culture. 

The Kaposi cells inoculated with the 
bac i l l i  of Hansen derived from lepro-



m a tous t issue showed a s ig n i f icant  ba c i l l 
ary m u l t i p l i c a t i o n  after 1 2 3 days, and 
64 % of the cel ls  were paras i t ized w i t h  a 
good n u m ber. 

C u l t u res aged more than 6 m o n t h s  are 
al ways u nder observa t ion and s uccessfu l  
s u bcu l ture. 

[ n  old c u l t u res baci l l i ,  espec i a l l y  t he 
iso lated ones, seem to u ndergo a de
genera t ion w h i c h  i s  p l a i n l y  l ess accen t u 
a t ed t han t he s u bcu l t l l l·es . 

The National CaInpaign against 
Leprosy in Brazil 

by DR. F E LI X P L A S E N C I A  F I  L H O  

(Tra n s l a t. ed from t h e or ig i n a l  pOI· t u g uese 
by D R .  J. ROSS I NNES) 

( I ) The f i g h t  aga i ns t  t h e  leprosy en
dem ic i n  Braz i l ,  i n  the way i n s t i t u ted by 
S N L  and carried ou t by C N C L ,  showed in 
seven years of progress ive act iv i t ies, some 
o f  t hem unforeseen ,  t h a t  i t  was s u perior 
i n  various ways, to  the prophylact i c  
sys t em based m a i n l y  on t h e  tr ipod o f  
leprosari u m ,  dispensary, a n d  home for 
the protect ion of ch i ldre n .  

( 2 )  Some adva n tages observed were : 
(a)  I t  was more h u ma n ,  prac t i ca l ,  econ

omic, and recept ive.  
( b) There was a reduct ion i n  unadj usted 

mental  stales, prejud ices, and t a bus and a 
lack of st igm a t i zing.  

(c) It  made possible the con t rol of a 
greater n u m ber of leprosy foci  and con
t acts.  

(d)  I t  crea ted i n  fac t  a leprologic con
science ou tside t h e  t eams of specia l is ts .  

(e) I t  obtained i n  a n  appreciable pro
portion of cases an early diagnosis and an 
early treatmen t .  

( 3 )  I t  showed t h e  poss i b i l i ty  o f  erad ica
l ion of t h is particularly incapaci tat ing 
d isease, and showed tha t t h ose responsi  ble 
for col lect ive public heal t h  favour the use 
of resou rces which are indispen sable  to 
a t tain the objective v i s u a l i zed by S N L .  

(4) The advice and opport u n i t y  to 
carry o u t  t h e  programme OfCNC by means 
of projects wel l planned and adjusted t o  
t he local and regional  features of t h e  e n 
demic, avoiding being i n volved i n  a very 
rigid stage, had the res u l t  t h a t  us has taken 
on,  as soon as possible ,  the whole respons
bi l i ty for leprosy con t rol i n  the various 
f ie lds of action . 

Infantile Nodular Tuberculoid 
Leprosy and BCG 

by G. M A N G E O N  

(Tra n s l a t ed from l he original  Portuguese 
'by DR. J. ROSS INNES) 

The a u t hor prese n t s  t h ree cases of i n fa n t 
i l e  nod u lar  t u berc u l oid leprosy i n  patients 
of ages I t o  2 years and IO months .  
Two were given BCG a t  b i r t h ,  by a 
s ing le  dose. A l l  t h ree made con tact  w i t h  
t he I i n ic a l  form o f  lepromatous leprosy, 
short l y  after b i rt h .  The a u t hor t h i n ks 
t h a t  t here was a l a t e n t  period of a few 
m on t h s ,  and t ha t  a lso t here was pene
I ra t ion of the H ansen bac i l l us ,  in t he 
a n t i -a l lergic period, before prem u n i t ion 
by BCG . H e  t h i n ks that  BCG shou l d  be 
used in the pre m u n i  t io n  of leprosy be
cause i t  is one of t h e  two probable agents 
i n  t he changing of t h e  M itsuda tes t ,  on 
wh ich it  is  shown that  one dose may be 
s u ffic ien t .  

Anti-Leprosy CaInpaign 
in Mexico : 

training of staff 

by DR. J OSE BA R BA R U B I O  

( Transla ted from t h e  original  Spanish by 
DR. J .  ROSS INNES) 

The activit ies stand out, and the p h i l o
sop h ic and h u m a n ist ic  spi r i t  of t h e  pro
gramme for control of c h ro n i c  diseases 
of the s k i n ,  rece n t l y  establ ished in 1 960 
by the M i n i s t ry of H eal t h .  

T h e  Mexican School o f  Dermato
leprology reveal s  in t h e  said programme 
i ts phi losop h i c  and social  idea s, namely 
( I ) Prophyiaxis is ba sed on early diag
nosis and opportune t reatmen t ; ( 2 )  the 
campaign shou ld be based on persuasion 
and convic t ion and never on drastic 
systems ; (3) i t  should be made a ttractive 
by personal  s k i l l  fol l owing the training of 
doctors and n u rses i n  dermatology and 
leprology, and not excl usively i n  derma
tology ; (4) besides the Dermatologica l 
Cen t res of t h e  campaign, the number of 
mobile teams should be increased, which 
would tour ranches and smal l  commun
i t ies in  t h e  endem i c  zones,  giving derma
tological consu ltations and not using t h e  
word leprosy, d iscovering leprosy cases 



and con trol l i ng t hem as wel l  as t he ir  
con tac t s .  

The t ra in ing  should be  given in  groups 
not grea ter  than 2 0  doc tors and nurses 
separately, and a theoretical and prac
t ical  education given , a complete scien
t i fi c  educat ion in  dermatology, leprology, 
epidemiology, heal th ,  hygiene, sani tary 
work , social  an throploogy, psychology, 
statist ics and biostat is t ics. Th is theoret ic 
and prac t ical teach ing of not less than 
t h ree mon ths  should be completed wi th  
one or two months  of fie ld  work before 
beginning the ac t ive offic ial  act iv i t ies. 

Ditnorphous Leprosy 

by DR. FEU X CONTRERAS 
(Translated from the original  Spanish by 

DR.  J. ROSS INNES) 

I n  t he  str ict  sense, dimorphous is not the 
same as borderl ine which when trans
la ted i n to Cast i l ian is limilanle or jronl
erizo, and in our country we have not 
seen cases which indubitably could be 
considered as dimorphous, nor even as 
limitantes or jronterizos . Our pathologis ts 
learned in leprology have never met with 
undoubted forms of tuberculoid and 
l epromatous granulomata wh i ch coincide 
in time and space with these borderl ine 
forms. 

I n  our environmen t ,  i n  which the 
great majority of pat ients are treated and 
control led,  the mutat ion between the two 
polar types is most rare, and perhaps th i s  
is the reason for the few cases which come 
under d iscussion in  t h is matter .  

We have met with some pat ients who 
c I  in ical ly make us suspect d imorphous 
leprosy, but h istological ly  they turn out 
c learly lepromatous or clearly reactiqnal 
tuberculoid .  At  the same t ime,  pat ients 
c l inical ly lepromatous or react ional  tuber
culoid,  do present a certain d ifficul ty  i n  
their h istologica l c lass i ficat ion in some 
of their lesions. 

We bel ieve that i n  order to c lassify a 
pat ient as d imorphous, the h is tological 
proof is ind ispensable which shows 
specific tuberculoid and lepromatous 
characters i n  the same lesion or in 
d ifferent  l esions, but at the same moment .  
In th is respect we understand that  the 

band of U N N A ,  t he  fea tures of t he con
j unct iva h is t iochem ical changes, and 
even t he nervous les ions,  are h istological 
characterist ics with l i t t l e spec i f ic i ty ,  si nce 
they represen t  quan t i t a t ive changes 
which are d i f ficu l t  to eval uate in doub t ful  
cases . The presence of gian t cel ls  and 
cel lu lar  vacuol izat ion are characteris t ics 
which do not deserve taking i n to accou n t ,  
because eas i ly they can b e  brough t about 
by error. Spec i fi c  h is tological character
ist ics are then only the presence of epi
thel ioid cel l s  and the presence of Vir chow 
cells. It is poss ible that the error in  h is to
logical diagnosis t akes place in in t er
pre t ing as epithel ioid cel ls the  h is t iocyt ic 
cel ls in  hyperplasia which are noted in 
t he react iva t ion of lepromata,  or in 
general in young lepromata .  

H istological ly d i fficu l t  cases should be 
studied carefu l ly  with a l l  usefu l  tech
niques, and therefore frozen sect ions 
should be made to study l ipids and fer
ments, and s i lver impregnations, and 
paraffin sect ions for rou t ine s ta in ing 
made. 

With t h is plan of act ion, from the 
h istologieal point of  view, lesions can 
a lways be grouped inside lepromatous or 
reactional tuberculoid leprosy. 

To admi t  that  dimorphous leprosy 
exists, depends ent irely on the importance 
that we give to react ional  tubercu loid 
leprosy . I n  effect,  cases which are doubtfu l  
c l i n ical ly  are h istological l y  react ional 
tuberculoid .  Nevertheless on occasion the 
h istological diagnosis of reactional tuber
cu loid leprosy does not fit perfect ly in to  
the c l in ical picture. These cases i n  our 
way of looking a t  it form those who could 
make up the dimorphous group.  The 
proposal made by various authors i n  t he  
Symposium at  Brazi l  does not seem very 
acceptable ; they considered two varieties 
i nside reactional tuberculoid,  namely a 
typical one for the cases who c l in ical ly 
and h istological ly can be grouped i n  i t ,  
a n d  an atypical o n e  (which b y  o u r  w a y  o f  
th inking would b e  dimorphous leprosy) 
and those who enter it would be those 
cases who h istological ly  are react ional 
tuberculoid,  but c l i n ica l ly are difficult  to 
p lace prec isely in their c lassificat ion .  

These forms which we are coming to 
consider as a typical react ional  tubercu
lo id are rare among us and i n  our j udg
ment do not represent a sure transit ion 



towards t h e  l epromat ous t ype .  R a t. her we 
are dea l i ng wi th  an i n s t a b i l i t y  phase, 
m ore or less l as t i ng , which solely on 
rare occas ions can t ransform i n t o lepro
m a t ous leprosy. 

I n  Fon t i l les Sanatori um we have seen 
1 ,046 pa t ien t s , and in  a l l  of t hem we have 
studied completely the four aspects of 
c l in ica l ,  bac ter io logica l ,  immunologica l ,  
a n d  anatomopathological . I n  most and  at 
several t imes we have fol lowed the 
evol u t ive process in al l  i ts aspects .  O f  t he  
1 ,046 pa t ie n ts ,  79 were c lass i fied a s  i n 
determ i n a t e  leprosy and 6g as t u ber
c u l o i d  leprosy. Of t he 8g8 leproma tous  
pat ients ,  o n l y  in  6 were t here any doubts  
whet her t hey wcre d i morphous or not. 
Of the 6g t u berc u lo id,  2 7  were reac t ional  
t u bercu lo id and of these 2 7  rema i n ing, 9 
were a t ypical or in periods of ins tabi l i ty 
which could make us th ink of d imorphous 
leprosy . I n  conformity wi th these data ,  
the doubt whether we were dea l i ng with 
d imorphous leprosy presented in  0 . 66% 
of the lepromatous and in  ' 3 . 04% of t he 
t u bercu lo id .  

In  the Spanish campa ign among 3 , 75 ' 
c lass i fied pa t ients, 594 were indeter
minate, 1 ,063 t uberculo id,  and 2 ,094 
lepromatous ,  and we are not able to be 
precise about the frequency of reac t ional 
tubercu loid nor of d imorphous. 

Indeterlllinate Leprosy 

by DR. FELI X CONTRERAS 

(Trans la ted from the origina l  Spanish by 
DR. J .  ROSS I N N E S ) 

As i t s  name indicates, i t  is t he  form in  
which leprosy is obl iged to begin .  Some
t imes i t  is  of f leet ing durat ion,  un t i l  the  
t ime comes when there is a defin i te 
change t o  one or o ther polar type, and 
even mi s taken ly  makes one think that  t he  
d isease ha s  begun by  one  of these t ypes. 
At other t imes t he dura t ion is  longer, and 
i t  can even maintain i tse lf immutable,  as  
i ndeterminate leprosy, dur ing the whole  
course of the  d isease, or regress t o  cure. 

Our concept of i t  has not changed s ince 
' 953 and we cont inue to inc lude in the 
i ndeterminate group those rela t ively un
stable benign cases, a lmost a lways nega
t ive for bac i l l i ,  which have flat sk in  
lesions. Some t imes these sk in lesions are 
l igh t ly ery thematous but a l most a lways 
hypochromic .  The lepromin  reac t ion is 

usual ly negat ive, t hough in  so me cases i t  
is pos i t ive . There are evident  ch a nges i n  
sens i t iv i t y  and c h a n ges i n  ref lexes d ue t o 
impa i rmen t of cond u c t iv i t y of nerve 
f ibres ( t he h is t a m i n e  reac t i on ) .  When i t  
rem a i n s  i m m u t ab l e  for a su f f i c i e n t  t i me , 
more or less extensive forms of neuri t i s  
can appear, and we even should accept 
the poss ib i l i ty that pure neural forms 
exist w i th in  th i s  group, which wi l l  be 
very d i fficu l t  to place in  diagnos is .  We 
should only consider as cases of i ndeter
m inate leprosy those in wh ich ,  besides the  
fac t s  prev iously po i n ted ou t ,  an absol u te ly  
non-spec i fic h is t o logy i s es tab l ished . I n  
the  moment i n  wh ich h is to logica l l y  t h ere 
is n o t ed some sign of spec i f i c i ty ,  at  least  
t h a t  one of some epithel ioid cel l s  of 
V i rchow, the decis ion is plain and such 
cases should be c lassi f ied as  t u bercu loid 
or lepromatous, without admi t t i  ng the 
names 'pre tuberculo id '  or ' preleproma
tous ' .  

Nei ther shou ld be  considered as in
determinate leprosy those residual non
speci fic  lesions wh ich precede the cure of 
both polar forms, s ince clear ly they have 
a very d ifferent  biological mean i ng and 
t he i r  characteristics are very d ifferen t .  

The proport ion in  which we have en
coun tered in  determ inate leprosy h a s  
been 99 ( 7 . 5% )  i ndeterminate among 
1 ,046 c lassified in the Font i l les Sana
toriu m .  There have been 594 indeter
m inate among 3 , 75 I i n  the whole of 
Spa in  (about 1 5 . 9% )  among t h ose 
classified in  Spain by d ifferent services. 

The d iagnosis of i ndetermi nate leprosy 
is f irst t hought of c l in ica l ly  in the s imple 
macular cases, espec ia l ly  when one is 
dea l ing w i t h  hypochromic or very l ight ly 
erythematous macules. I t  can a lso be 
t hough t of i n  pure neural  cases wi th  very 
l i t t le symptomatology. I n tensely pos i t i ve 
bac i l loscopy leads i n  the poss ib i l i t y  that  
we are dea l ing with the lepromatous 
variety. I mmunological  react i ons do not 
have d iagnostic value in these cases . The 
d i agnosis of the cases of th is group shou ld 
be confirmed h istologica l ly,  even when 
the pathological anatomy cannot rat i fy 
the spec i fi c i ty of the leprosy. When the 
o ther c l in ical ,  bacter io logica l ,  and h isto
l ogical  data are known, only the h istology 
w i l l  be able  to exclude the poss ib i l i ty that 
we are dea l ing with one of the subsequent 
polar t ypes. 



Our JudgeInent on 
IndeterIninate Leprosy 

by J .  R. PUCHOL 
(Transla t ed from t h e  or ig inal  Spanish by 

D R .  J .  ROSS I N NES) 
( I ) I t  is a macular form of leprosy 

which genera l ly  precedes one of the 
o ther forms and which can develop to
wards t hem, rema i n  as such , or regress 
towards cure. I t  is t hen a form genera l ly 
i n i t ia l ,  unstable,  ben ign. 

(2) We have s t ud ied 1 ,603 b iops ies 
classed as fol lows : 

Leproma tous,  828 cases or 50 . 8% 
Tuberculo id,  509 cases or 3 1  . 2% 
J ndeterm inate ,  28 1 cases or 1 7 . 2 % 
R eact ional Tuberculoid 

( Borderl ine) , 1 2  cases or 0 . 8% 
( 3 )  We found hypochromic or erythe

matous macular les ions of i rregular 
d istr ibu t ion .  They genera l l y  had wel l 
defined borders, somet imes not  very 
precise borders, wi th upsets of sensit ivity .  
There could be i nvolvement of nerve 
trunks ,  usua l ly  in t he  cases of long 
durat ion . 

III the histology there were non-spec ific 
inf lammatory infi l  tra tes. These were 
banal and predominant ly lymphocyt ic, 
ch iefly around the vessels and at  t imes the 
sweat glands. Somet imes there was 
perineurit is in the nerves of the deep 
dermis. There were not epi thel io id cel l s  
nor Virchow cel ls .  When t h is happens the 
case should be class i fied i n  the corres
ponding polar type. 

Bacteriologically the cases were mos t ly  
negat ive, or weak pos i t ive. 

(4) The most important  data for 
correct class ificat ion are : 

(a )  Clinical.  Str ict ly macular lesions, 
t ha t  i s  to say, w i t hou t any infi ltrat ion i n  
t h e  lesions. 

(b)  Histological.  A s ingle i n flammatory 
struc ture.  The finding of smal l  groups of 
cel ls of epithel ioid type or of Virchow 
cel ls impl ies exc lusion from the group. 

The bacteriological and immuno
logical data in t h is form of leprosy are 
ch iefly of prognos t ic  value, since they 
indicate a t endency or possib i l i t y  of 

evolut ion.  
Purely neuri t i c  cases, 1 1 1  which rarely 

h istologica l data are ava i lable and whi h 
only sometimes are indeterminate,  we 

hou ld class i fy accord ing to the ru l es 
proposed by the I bero-American group 
in  t he Madrid Congress . 

(5)  Usual ly s low insidious onset ,  wi th  
rare symptoms or none a t  a l l ,  are  rarely in  
the  form of  an erupt ion .  Evolu t ion i s  
variable : (a )  cases of spontaneous in 
volu t ion ; (b)  pers is tent cases ; (c )  cases 
which transform into lepromatous ; (d) 
cases which transform into tuberculoid ; 
(e) cases which transform into borderl ine. 

The transformat ion into lepromatous 
or tuberculoid can be slow or by means of 
success ive a t tacks. 

The transformation into borderl ine 
comes abou t as consequence of a spec ia l  
outbreak of soft plaques, which  are  very 
ery t hematous,  and oedematous and suc
cu lent ,  and the general cond i t ion is good . 
The a ttacks are repeated, and at the 
beginn ing regress without leaving marks. 
After severa l a t t acks a final lepromatous 
t ype is apt  t o  es tab l ish itself. 

(6)  The residual macular lesions shou ld 
not be c lassified i n  the i ndeterminate 
group, but keep their popular primit ive 
label as ' residual ' .  

The  macular atypical lesions, such  a s  
have espec ia l ly  been noted by  DAVEY, 
B R O W N E ,  and R OSS I N NES , are certain ly 
transi t ion phases of indeterminate forms 
to one of the polar types . These inter
mediary forms of macular l eprosy corres
pond to the older 'pre-lepromatous' or 
'pre- tuberculoid'  which genera l ly we 
class i fy in the polar types . 

Note on Borderline Leprosy 

by J .  R. PUCHOL 
(Transla ted from the origina l  Spanish by 

DR . J. ROSS I N N ES) 
( I ) I t  seems that  we are dea l i ng with 

a n  unstable form of the d isease, which 
corresponds to a stage or phase of transi
t ion from one polar type to another,  sur
prised in an in termediary evolut ive 
s t age, nearer to one than the other pole, 
and t herefore with variable character
ist ics.  

(2) Possibly there are important geo
graphical d ifferences which influence t he 
frequency which is dist inct in one or 
anot her country. [ n  Spain the number of 



( ' ases seems very smal l .  I f, as wc t h i n k ,  
reactional t ubercu lo id leprosy is a t  l east  
one of the forms of borderl ine,  our 
classi fied cases prov ide 0 . 8% of a l l  
pa t ients seen b y  us in a t o t a l  of l ,630 cases. 

( 3 )  I n  our opinion , the cases c lassi fied 
up to now as reac t ional t ubercu loid 
l eprosy correspond to a form of border
l ine. We have studied 1 2  wel l-control led 
cases and some isol a ted biopsies, of 
patien ts i n  the Far East , received through 
P R O F .  GAY P R IETO . They were d iagnosed 
t here as borderl ine,  and we have' cata
logued some as lepromatous , and o t hers 
as reac t io n a l  t uberculo id .  

C l in ica l l y  t h ere were o u t breaks of 
usua l ly  grea t p l aq ues wh ich were eryt he
matous and some t imes a l most viol aceous, 
with great i n fi l t ra t ion and oedema. The 
local isation was very arbitrary, but very 
often on t he face and extremi t ies. The 
oedema was in tense in the hands , fee t , and 
pav i l ions of the ears,  espec ia l ly  in the 
lobu les, where i t  can s imulate lepromata .  
At t imes there were circular plaques wi th  
d iffuse external border and  the  internal 
border very sharp i n  contrast .  The general 
state is apt to be insign ificant ly  affected. 
There can be neurit is ,  general ly  not very 
intense at the beg inn ing . 

The bacteriology is posit ive, more so in 
the lesions than in  the nasal mucosa . The 
lepromin reaction is general ly nega t ive. 

The h istology is that of a granuloma, 
with contradictory characteristics be
tween the polar types,  as often has been 
said. This granuloma is deformed by the 
exudative features proper to a reactional 
a t tack. I n  our opi n ion , none of the h isto
l ogical characters described, such as the 
persistence or not of the band of UNNA, 
the existence or not of smal l globi, the 
more or less vacuolizat ion of the cel ls ,  
the presence of giant cel ls ,  etc . ,  always 
evaluated quantitatively, are constant. In  
consequence we are  dealing wi th  a de
personalized histological image. 

We have never seen to co-exist i n  one 
pa tient the two polar granulomata, 
neither in  the same biopsy, nor in biopsies 
from different territories of skin .  

(4 )  In  this form of l eprosy the  h istology 
does not form a solid bas is for classifica
t ive diagnosis . In our opinion the funda
mental cause of d iscrepancies between 

lepro log is t s abou t t h e borderl ine form , 
resides i n  the desi rc t o  meet a defined 
morpho log ica l  pic t u re, w h i c h  a l l ows t h e  
g iv ing o f  character a n d  express ion to  
s o m e  c l i n ical awkward po in ts per t a in i ng 
t o  t h e  disease. 

[ t  appears to us very d i fficu l t  to o b t a i n  
s t r i c t ly  h is t ological d ifferent ia t ion be
tween a lepra reaction of a qu iescen t 
tubercu loid , react ional t uberculoid , or 
borderl ine. I f  a po lar form can change 
i n to another, there wi l l  be i nt ermedia te  
degrees i n  the  exudat ive react ional  epi 
sodes, wh ich w i l l  prod uce variablc  pic
t u res, w i t h  quan t i t a t ive d i fferences i n  
cert a i n  l i m i t s ,  a n d  t h is could ex p la i n t h e 
d i vergen t j udgme n t s  of d i ffere n t  lepro
log is t s . 

I f we consider t h a t  t he d a t a  of bac t erio
logy and i m m unology which a lmost  
a lways incl ine us towards t he leproma
tous for m ,  are not decisive from the poin t 
of view of class i fica t ion,  i t  wi l l  be grasped 
that the basis of diagnosis must be essentiaily 
clinica l, and rel iance wi l l  be placed on t he 
general charac terist ic of the  a t tack . 
Natura l ly ,  when the h is to logy demon 
s t ra t es an eviden t l y  po l ar structure i n  
spite of t he  c l i n ical  appearance, t he classi
fication wil l  be the po lar type corres
ponding. 

So understood, borderl ine leprosy com · 
pr ises unstable cases in evolution, trans
form ing between polar types, with 
reactional tuberculoid in one extremity, 
and possibly the phenomena of reactional 
reversion of WADE i n  the opposite ex
treme ( Pseudo-exacerbation of so Z A  
LIMA ?) . 

(5)  I n  our op in ion it is not poss ib le  to 
speak of border l ine macular forms (please 
see our report on indeterminate leprosy) . 

Indeterm.inate and 
Borderline Leprosy 

by DHAR MENDRA, I YER,  C.C.S .  
. RAMANUJAM,  K .  & RAMU,  C .  

Herein i s  reported a study of  e leven 
I ndeterminate and twenty-two Border
l ine cases. The classification of these 
cases into the two categories was purely 
on cl in ico-bac teriological grounds . Be-



s ides, the s t udy inc l uded immunological 
and h istopathological invest iga t ions. 

I N DE TE R M I N A T E  L E P ROSY 

The age of t h e  pa t ien ts varied from 8 
to 2 7  years, and the durat ion of the 
disease according to the h istory was from 
1 0  months to I I years. 

C l incia l ly all t he cases presented 
mu l t iple, widely and b i la tera l ly  d is
t ributed lesions. I n  a l l  the cases the 
lesions were f lat  and in most instances 
poorly defined. Surface of the lesions was 
smooth in some and dry in  · ot hers .  A l l  
cases showed loss or impairment of fine 
touch at least in some of the patches. The 
peripheral nerve trunks were th ickened 
in a l l ,  bu t  t here was no th icken ing of 
cu t aneous nerves in associat ion w i t h  the 
patches. 

Bacteriologica l ly all t he cases but one 
were pos i t ive for lepra baci l l i  from an 
occasional to a few bac i l l i  in  their skin 
smears taken by the 'sl i t  and scrape' 
method. Smears from apparent ly  normal 
skin were negat ive. 

Lepromin test : The resu l t s  of the test ,  
using Dharmendra ant igen were m i ldly 
'pos i t ive' ( I +) in one case, 'doubtfu l '  in 
f ive and 'nega t ive' in t he remaining five 
cases. 

H istopathology : Rough ly half of these 
cases showed only a chronic non-specific 
inflammation. In the others smal l  groups 
of epithel ioid cel l s  were found in relat ion 
to appendages and nerves. Baci l l i  were 
found in  sections in  single and sma l l  
groups predominant ly i n  nerves . 

B O R D E R LI N E  L E P ROSY 

The age of the patients varied from 8 
to 55 years. The durat ion of l eprosy 
ranged from 3 months to 1 3  years, and 
the durat ion of the present ing c l in ical  
condi t ion ( infi l trat ion, etc .)  from I week 
to 3 years . 

The onset in most cases was abrupt.  
In the majori ty of cases i t  fol lowed 
administration of DDS for varying 
periods. According to h istory, some 
originated from erythematous th ick les
ions and some other from h ypopigment ed 
f lat lesions. 

C l inical ly the lesions were mu l t iple and 
widely distributed, b i lateral and some
t imes symmetrical .  All the cases had in
fi l trated, erythematous, and most ly succu
lent lesions ; a small number, in addi t ion,  
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had hypopigmen ted f la t  lesions. I n a 
majority of cases the edge of the lesions 
was sloping and in some there were both 
wel l demarcated and sloping edged 
lesions. Some of the t h ickened lesions 
showed an apparen t ly  normal looking 
centre. 

Sensory changes, varying from i mpair
ment to l oss of fine touch ,  were seen in  at 
least some of the lesions of al l  the  cases. 
I nvolvement of peripheral nerve trunks 
was observed in a l l  cases ; i n  addit ion 
t here was th icken ing of cu taneous nerves 
in  rel a t ion to patches in about ha lf  the  
cases. 

Bacteriologica l ly  a l l  t he  cases were 
mi ld ly to moderately pos i t ive t han in  the 
I ndeterminate group reported above. 
Smears from the unaffected normal skin 
away from the patches were negat ive. 

The lepromi n  test using Dharmendra 
ant igen gave 'negative' resu l ts i n  6 cases, 
'doubtfu l '  in  9 and ' m i ld ly  pos i t ive' ( I + )  
i n  7 .  

H istopathology. The h istological feat
ures encountered in these cases can be 
broadly grouped into the fol lowing three 
categories : 

( I ) The ' t u berculoid'  type w i th  some 
atypical features, such as a variable ad
mixture of polymorphonuclears and vac
uolat ion both in tercel lu lar and i n tra
cel l u lar .  

(2)  I n  some cases exudates were gener
a l ly  larger and both focal and cont inuous. 
The predominant cel l  was a polygonal 
element with ample granu lar or vacuo
lated cytoplasm, a c lear vesicu lar n ucleus, 
and cel l out l ine that varied from oval to 
elongated. As in the previous group, in
f lammatory cel ls  were found admixed in  
variable numbers. The subepidermal 
zone was not infrequently spared . 

(3)  I n  the remaining cases the h isto
logical picture was a combinat ion in 
various proport ions of  the above two 
types. 

In a l l  the above categories nerves were 
affected and the involvement took the 
form of infi l tration, fragmentation , total 
replacement or prominence of the  mes
enchymal investment of the nerves. A l l  
these cases showed acid fast baci l l i  pre
dominant ly wi th in  the nerves and fre
quent ly in  the cel ls also, in singles and in  
sma l l  groups ; i n  a few cases larger groups 
resembling globi were a lso seen . 



Chetnical Aspects of the 
Chetnotherapy of Leprosy 

by QUI NTI NO M I NGO I A  
(Transla t ed from the original Port uguese 

by D R .  J. R OSS I N N E S) 
The a u t hor  describes the an t i l eprosy 
med icamen ts in t roduced in the l ast  20 
years in the fie ld of chemot herapy orof an t i 
biot ic therapy, d iv id ing them according 
to their origin and chemical  const i tut ion 
in to the fol lowing groups : ( I ) sulphones ; 
( 2 )  t h ioureas ; ( 3 )  t h iosem icarbazones ; 
(4) t h io les t ers, and t h ioam ides ; (5 )  an t i 
bac ter ia l  su lphamides ; (6 )  non-su lphur
a t ed compounds ; ( 7 )  an t ib io t ics. 

He brings evidence of the superiori t y  
o f  t he su lph ura t ed syn t he t i c  compounds 
in t heir d ifferen t  forms (sul phones, t h io
ureas, su lphamides ) and the importance 
of associa t ed t reatments .  

H e  supports the  s t udy of new chemo
t herapeut ic agen ts,  some of t hem recent ly 
employed in  the chemotherapeut ic t reat
ment of tuberculosis,  which show new 
chemical characteris t ics (geometr ic iso
metry, polyni trogenated heterocyc l ic  
molecu les, t h iouron ic-S,  e tc . ) . 

Leprotnin Reaction of the 
Population of an Endetnic 

Area of Leprosy and 
Evaluation of the Anergic 

Band of Incidence 

by J. C. DE SOUZA CARVALHO,  
WAGNER D E  MOU R A  H I LDE

B RAND , A N D  E U R I CO A SERO D I O 
(Trans la ted from the original Portuguese 

by D R . J. ROSS I N N ES) 
The au thors who have worked i n  the 
nat ional  campaign agains t  leprosy (S N L ) 
s ince 1 958, have been verifying the low 
percentage of pos i t ive Mitsuda reactions 
among c o n tacts, in  Araras region in  the 
state of Sao Paulo .  I mpressed by the h igh 
anergic band in  the region, that is to say, 
the negative lepromin  reactions, they 
dec ided to carry a general test of the 
populat ion of the municipa l i ty  of Araras , 
which has 39,398 inhabi tants .  

Because of  the imposs ib i l i ty of making 
inocu lation of l epromin (M I TSUDA-HAY

ASHI antigen) in  the whole popu lat ion,  we 
chose seasonal  populat ion groups of a l l  
soc ia l  s trata in  urban and rural zones. 

So we have carried ou t 1 ,365 i nocula
t ions of lepromin ,  reach ing school 
groups, gymnas ium groups, shoot i ng  
range groups,  makers of h igh qua l i ty  
goods such  as  Nes t l e, haciendas,  sugar, 
factories ( t he Sao J oao Factory) , sai l  
s t ores, etc. 

The 1 ,365 inoculat ions of lepromin in 
volved t he read ing of the  resu l ts on 1 ,088 
individuals .  The read i ng was made a t  48 
hours ( Fernandez reaction) and at t he  
4 th  week ( the Mi tsuda react ion .  For the  
read ing of t h e  react ion a s  a ru l e  co l labora
t ion was given by t he Nat ional Leprosy 
Service inspired by ORESTES D I N I Z .  

Psychological Repercussion in 
Child Leprosy Patients 

by DR .  ESTRADA S I LOS 
(Trans la ted from the original Spanish by 

DR. J. ROSS I N N E S) 

' We do not know the child. ' 
This lack of knowledge reaches i t s  

supreme point  when i t  is in  the doctor 
before whom a l i t tl e  l eprosy patient 
presents,  and he is given a t ten t ion as a 
patien t ,  forgotten that  i t  is a child who 
above everything should be considered . 

We refer to the ch i ld ,  about whom we 
are in tending to concern ourselves in t h is 
paper, because he is the human being 
whose psychic state is  found i n  the most 
del icate and suscept ib le state of a l l . Of 
the child we can make what we wish . It  is 
the opportune moment to i ncu l cate in 
h is spir i t  the  principles by which he can 
rule h is whole l i fe ,  and th is is the reason 
why we should avoid every hurt  to h is 
sou l and m ind. 

These ch i ldren are l ike al l  ch i ldren, 
cheerfu l  or sad, si lent or tal kat ive, but 
a lways doci le and affectionate,  when they 
have been conquered with the art of love. 

H ow is th is done ? I n  Mexico, i n  the 
Pascua dermatological cen tre a team 
labours, ca l led the Socia l  Worker, of 
S isters of Charity, who receive the patient 
in their Medico-Social  Departmen t ,  and 
from the first moment establ ish human 
relat ions with the chi ld and h is relat ives. 

I t  i s  a delicate medical  and socia l  work 
to care for these ch i ldren, but above a l l  i t  
i s  human.  These ch i ldren wi l l  b e  men 
tomorrow and qu ickly l ike al l  men 



demand t heir  righ ts ,  and of course the 
' freedom t o  l ive ' ,  which should not be 
t ru ncated, and least of a l l  by the doctor. 

The object of th is paper is to fol low the  
aspects of the  ch i l d  leprosy pat ient from 
t he psychosoc ial  poin t  of view. We made 
a study of 1 00 ch i ld leprosy pat ients ca red 
for med ica l ly and socia l ly  in the Pascua 
Centre in the period between 1 95 1  and 
1 96 2 ,  and give the fol lowing data : 

Cl in ical l y  lepromatous pat ient s pre
dom inated at  49% , tubercu lo id 
2 7% , and indeterm ina t.e 24% ' 

r n 44% of them, the  fou n ta i n  of i n 
fec t ion a s  ant ecedent case was t h e  
paren t s .  A l l  th  s e  were g iven su lphone 
treatmen t i n  dosage of 2 5 and 50 mg. per 
d iem,  w i t h  favourable resu l t  except i n  
d i ffuse lepromatous cases. At t h  . presen t 
t ime 65% con t i nue the ir  treatment  and 
8% are w i thou t  med ical  superv is ion be
cause they have gone as t ray. 

From the social  poi n t  of v iew and 
remember ing the principles expounded , 
and cons ideri ng t he pat ien t first  of a l l  as a 
human person wi t h  a l l  h is problems, we 
find that  a l l  these ch i ldren con t inue their  
normal  l i fe and hence are a b le to pursue 
their s tudies and occupy the ir p lace in 
society. Of the ch i ldren 90% a re of school 
and pre-school age, say from 5 to 1 4  
years of age, and of t h e  ch ildren 3 5  were 
i l l i terate.  

Concerning social c lass and al l  which 
pertains to that,  we h ave adopted a 
special classification and have formed two 
groups, Normal Social and Weak Soc i a l ,  
and the latter class ifica t ion h as t h ree 
grades, Weak Social I ,  Weak Soc ia l  2 ,  
and Weak Social  3 ,  wh ich record social 
weakness in  progressive grades. 

Among the 1 00 ch ildren s t udied we 
found : 

Normal Social 25% 
Weak Social 75% 
Weak Social 1 28% 
Weak Social 2 1 7% 
Weak Social 3 30% 

I t  has been said among u s  that leprosy 
sometimes has been for us an opportunity 
to go forward, to get inside patients in 
effect and someone then is able to give 
them a n  impulse, so that  a t  the present 
time we a l ready have 52 normal social  
chi ldren and 2 7% may be able to succeed 
further, and be usefu l  to t hemselves and 
to society. 
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Borderline and 
IndeterlDinate Leprosy 

V. R. K H A N O L K A R  

T h e  ' i ndeterm i nate '  phase o f  leprosy i s  a 
stage when the disease has not yet d is
c losed i't se l f  to  the t ype or var ie ty  i n t. o  
wh ich i t  is  going to evolve. C l i n icall y  t h is 
phase is marked by t h e  appearance of 
wea l - l i ke papu les ,  or pale pink maClt les 
with an irregu lar wrink led surface. There 
i s  often a spon taneous and permanen t 
recovery in a bo u t  t h ree-quart ers of in 
fec ted persons but  i n  t he rema in i ng t he 
disease may progress t o  d i morphous, 
t u bercu lo id or lepromat.ous leprosy de
pend ing upon the nat ural suscept ib i l i t y  
and rac ia l  procl i v i t y  o f  t he  persons 
affect ed .  There is very l i t t l e c l in ica l  or 
h istopat hological ind icat ion of probable 
course which the  d isease is going t o  
fol low.  Occasiona l ly  t h e  ' indeterm ina te '  
phase may be  by-passed and t. he s i l en t  
phase may blossom ou t  e i t her i n t o  a 
lepromatous or in to the  t uberculo id t ype. 

H istological l y  the skin biopsy shows 
foc i of ch ron ic inAammatory exudate ,  
main ly around t he fine nerves i n  the 
derm is . The exudat e  consists of lympho
cytes, histiocytis, p lasma cells and occas
ionally polymorphonuclear leucocytes. 
It is possible to demonstrate small num
bers of acid-fa s t  baci l l i  by the concen
trat ion technique i n  some cases. In some 
of the h istological sect ions acid-fast bac
i l l i  are seen e i t her in  the reticular  t issue 
of the dermis  or in the fines t  cutaneous 
nerve twigs .  The l epromin tes t a t  t h is 
stage of the disease is var iab l e , rang i ng 
from negat ive to fa i n t l y  or strong ly  
pos i t ive. 

Contribution to the Study of 
Borderline and IndeterlDinate 

Leprosy 

R. D. A Z U LAY 

The classification of the c l i nical forms of 
l eprosy should be closely l inked to the 
degree of resistance, and h ence to here
dity. To be react ional ,  all and any classi
fication m ust  be based on the concept of 
polar i ty .  The i nterpo l ar zone, owing to 
t. he instabi l ity of resista nce therein, ad-



m i t s  of d ivergen ce of opi n ion . This band 
covers the forms : react ional  t ubercu l oid , 
borderl ine and indet erm i n a t e. 

I .  B O R DE R LI N E  L E P R OSY 
A study is made of 35  cases from a 

c l in ical , immuno logica l ,  bacterioscopic 
and h istopathological angle.  The fre
quency of borderl ine leprosy varies with 
the interest in ,  and the extent of the 
resources avai lable for diagnosis ; i t  is 
probably far more frequent than is sus
pected . The h ighest frequency, in  com
parison with other forms of leprosy i n  
t h e  s ta t istics presen t ed up t o  d a t e ,  is 
6 · 4% · 

Considering the m a L Ler from a c l i n ical  
v iewpo in t , the author draws a t t en t ion to : 
ho l lowed or Swiss cheese lesions ; t he i n 
f i l tra ted lesions pecu l iar to t h e  TR form ; 
oedema of the extremi ties ; hyprochromic 
and erythematous patches with un
certain edges ; infil tration of the ear 
lobes ; on one or both sides ; the greatest 
number of lesions, l ess symmetrical than 
i n  L ;  l esser nerve involvent than in  L ;  
frequent absence of general symptoms 
and fever ; finally, negative data, e.g. , 
absence of ocular involvement, gynae
comastia,  madarosis ,  orch i t is ,  adeno
pathy and visceral d isorders. H isto
l ogically, the author stresses the con
comi tance of the two structures L and T, 
ei ther i n  a single l esion or in d ifferent 
lesions, requ ired to make a rel iable diag
nostic of B ,  and also insists on the fact 
that the T and L structures are by no 
means typica l ; on the contrary, they are 
confused and upset .  Out of 25  cases, 
the diagnost ic of B was made from the 
first biopsy i n  19  cases . 

Bac i l l i  determi nat ion was 1 00% POSI
t ive in the sections, as compared with 
slough ing (posi t ivity ; 75% in  the skins 
and 73% in  the nasal mucus) . Negativity 
was 86% i n  the early and 59% in  the late 
l epromin reaction. The author draws 
attention to the frequency of the fl uctu
ating or osci l latory phenomenon i n  the 
lepromin reaction (22% of late react ions 
fluctuated) . As to the onset, this was slow 
in most of the author's borderl ine cases, 
in  contrasts with the findings of certain  
other authors .  Furthermore i t  seemed to  
the  author that  the  cases started with the  I 
form.  The evolution of the case genera l ly 
fol lowed t he chronic course, but some-
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t imes, more rarely, it  was acute. Spec ific 
t reatmen t bri ngs about  a rap id i m prove
ment  of t he  pat ien ts as a resu l t  of t he 
disappearance of t h e  T fract ion (not 
real ly leproma t izat ion ) , whic h ,  i n  fac t ,  
may regress somewha t  more rap id ly  t han  
lepromatous cases. 

I f .  I N DETE R M I N ATE L E P R OSY 

The author confirms the in i t ia l  views 
of Brazi l ian leprologists with regard to 
th is form of leprosy. I leprosy cases are 
iden t ifiable by hypochromic patches, 
often with loss of sens i t iv i ty and a change 
i n  the h istamine and p i locarpine re
a c t ions .  

Bacterioscopy is freq uen t ly negat ive 
and, when pos i t ive, few bac i l l i  are to be 
found .  The leprom i n  react ion may be 
posit ive, nega t ive or osc i l lat ing. 

The frequency as compared wi th the 
other forms of leprosy is according to the 
efficiency in carrying out the work, in
creasing with the efficiency. I n  Candelas 
there were 26 . 1 % I cases compared wi th 
the other forms of leprosy, but  an in tens
ive census brought this  figure up to 
57 . 5% .  The importance of the I form 
l ies in the early diagnos is  of leprosy. I 
cases may remain  as such for many years 
and even i nvolve or transmu te to B, L or 
T. Periodical ly repeated bacterioscopic 
examinations and lepromin  tests serve to 
forecast ( though not categorically) the 
possible evolution of I cases. The points 
at issue as regards the independence of 
the I form are concerned with the con
ception of maculo-anaesthetic , neuri t i c  
and macular d imorphous forms . Macu lo
anaesthetic cases should be cons idered as 
I ; when biopsy reveals tuberculoid granu
loma, they should be reclassi fied as 
macular T. As to pure neuritic cases , they 
may be distributed over the three forms 
of l eprosy (L. T or I ) ,  according to the 
c l inical and bacterioscopical character
ist ics observed. In its in it ial  stage, macu
lar d imorphous leprosy exactly corres
ponds to the I form. 

The Five Year Progress of 
Leprosy Control in Korea 

JOON LEW, M . D . ,  PH . D .  

Th is -is t h e  progress report o f  'The Epi
demiological Studies of Leprosy in 
Korea' reported at the 7 t h  I n ternational 
Congress of Leprology. 



About  20,000 ins t i t u t ional ized and 

8,000 O. P .D .  patients were examined and 
analysed as to bac t erio logy, appearance, 
deformi ty  and physical  capabi l i t y ,  and 
c lassi fied into f ive categories of bac t erio
logical ly  nega t ive and pos i t ive for their 
socia l  rehab i l i ta t ion . 

To accommodate each category of the 
pat ients, 5 hosp itals for pos i t ive cases , 
4 specia l  hospi ta l s  for far advanced 
crippled cases , 2 special  hospi tals {or 
correct ive surgery, 20 leprosy out-pat ients 
c l in ics, 8 mobi le cl in ics and one p i lot 
project area are i n  operation . 

Programme of the rese t t lement project 
for negat ive, arres ted and physica l ly  cap
able cases for their soc ial rehab i l itation 
are act ively carried out and a total of 
7,658 cases have been reset t led in  57 
v i l lages . 

Heal th education and propaganda 
campaign are actively carried on through 
leprosy training courses in medical and 
nursing school curricula,  lectures to 
college - and h igh school- level students 
and extensive propaganda for the general 
publ ic .  

Many special ists for leprosy control  and 
corrective surgery are sent abroad. 
Special leprosy training courses are given 
to more than 2 ,000 public doctors and 
1 ,500 publ ic heal th nurses. A leprosy 

journal and a bi-monthly magazine for 
the general publ ic  are publ ished . 

The birth control campaign during the 
pos i t ive stage and separation of chi ldren 
from parents with active leprosy and pre
ven t ive measure wi th  BCG and DDS are 
conducted .  

The compulsory segregation law has 
been abolished. 

The sample random survey is done 
twice, and a nation-wide survey of m i l i
tary conscripts is being carried out. 

Reconstructive Surgery 
in Leprosy 

ROBERT R. SCH ENCK, M.D.  

Anaesthesia, paralysis and deformity i n  
leprosy have as etiology the reactional 
response in nerves fol lowing infection 
with the causat ive organism, Myco
bacterium leprae. Reconstructive surgery 
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can help to a varying degree a lmost a l l  
lepi'osy pat ients w i th  a deform ity .  

Both social a n d  econom ic factors 
present a s t rong case for i ncl uding re
const ruct ive surgery as an in tegral pan 

of the total publ ic  hea l t h  measures 
advocated in treatment and control of 
leprosy i n  countries with a rela t ive ly h igh 
inc idence. Surgical resu l t s  wi l l  encourage 
a l l  patients and the medical approach wi l l  
have grea ter effec t iveness . 

Basic princ iples of reconst ruct ive su t·
gery in leprosy inc l ude the adequa te  use 
of physical therapy, pre- and pos t 
opera t ively, t he use o f  proper surgica l 
m a terials  and techniq ues, t he subst i tut ion 
of non-paralysed muscles as motor power 
to replace para l ysed m uscles ,  and the use 
of free tendon grafts  i f  necessary between 
muscles be i ng transposed and the desired 
site of insert ion . Selected surgical pro
cedures in  leprosy patients are described , 
with emphasis upon operat ions designed 
to repl ace the action of in trinsic hand 
muscles on the fingers and thumb. Sur
gery is usefu l  in  t reating an terior t ibial  
and hand extensor paral yses , neuro
troph ic joints, and skin contractures . 
Prevention of deformity as a programme 
of education can be carried out  dur ing 
the rehabi l i tat ion period . 

Reconstruct ive surgery offers /zojJe i n  
leprosy. 

Experimental Inoculation 
of Human Leprosy in 
Laboratory Animals 

DR. J. CONV I T  
D R .  P .  LAPENTA 

DR. A. I LU K EV I C H 
DR. T. I MAEDA 

I n  a previously prepat'ed paper pre
sented for publication in the Inter
national Journal of Leprosy and now in 
press, the authors have reported the 
resul ts obtained in  laboratory animals 
inoculated with materia l  from cases of 
human leprosy. 

The presen t  report condenses the net 
experience gained during the four years 
that  th is work has been carried on . 

Experimental inoculat ions wi th human 
materia l  were made in 65 groups of 
animals .  In  27 groups the material used 



was from LL cases. Borderl ine material 
was used in  2 1  ; material from the indeter
m ina te  type was used in 6 and tuberculoid,  
especia l ly  from reactional stages, i n  1 1  
groups. 

Control groups were injected wi th  
ma terial s ter i l ized at  1 20 ac. A total of 
2 ,502 an imals were hamsters and the rest 
whi te and black m ice,  rats, guinea pigs, 
rabbits and swine. 

The inocu lum was prepared in two 
ways, e i t her by tr i turating the material 
i n  normal sal ine as soon as removed from 
t he pa t ient  t o  obta in a suspension "to be 
i njec ted i n  i t s  fresh s ta te ,  or by t reat ing 
material , s im i lar ly t ri t urated, wi t h  t ryp
sin to obta in a nearly pure suspension of 
bac i l l i  to be injected as soon as prepared . 

The an imals were inocu la ted in tra
dermal ly ; s i tes chosen were the ear, foot 
pad, test icl es, peri toneum o r  t h e  cheek 
pouches ( hamster) . All animals that d ied 
were autopsied wi th carefu l  at tent ion to 
t he skin and the v iscera . 

The examinat ions i ncluded m icro
scopy of smears prepared wi t h  the Zieh l 
Neelsen sta in ,  as  wel l as h istopathological 
and electron m icroscopic studies .  Cul
t ures were a t tempted i n  the Lbweste in
J ensen medium.  The observat ions were 
t. he fol lowing : I n  t h ree groups, inoculated 
wi th  borderl ine mater ia l ,  les ions appeared 
after 8- 1 0  mon ths .  Material from these 
lesions was used in  subsequent passages 
in which the period of inoculat ion was 
shortened to 3 or 4 months and even less. 
Ten passages have been made to date. 
Smears from the lesions showed an abun
dance of acid-fast baci l l i ,  as d id also the 
h ist iocytes composing the granuloma.  

The elec tron m icroscope gave evidence 
of lesions tha t  reminded of the human 
leprous granuloma. 

Our repeated attempts to cu l t ivate the 
baci l l i  originat ing i n  borderl ine lesions 
were negat ive. I n  the 27 groups in
oculated wi th LL mater ia l  only one 
animal ,  a hamster, produced lesions with 
acid-fast baci l l i .  When these were in
ocu la ted into the Lbwestein-J ensen med
i u m  a cu l ture was obtained of an acid
fast ,  'non-photochromogen ic '  bac i l lus .  

An ant igen was prepared from the 
lesions produced i n  the  h amster with 
material  of borderl ine orig in .  The re
act ions produced in ".lepromatous pat ients 
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In tes t s  w i t h  t hat ant igen are subject to 
d iscuss ion.  

Leprosy in the Netherlands 

E. H .  H ER MANS 

Before the second World War the  l eprosy 
problem in  the Netherlands was of but 
l i t t le importance, because there were only 
a few tens of sufferers from leprosy, 
mainly ex-soldiers from the former Dutch 
East l nd ies. 

After the war the s i t ua t ion changed as 
w i th in  a short time some hundreds of 
leprosy pa t ients  came from I ndonesia to 
the Netherlands, especia l ly Dutch people 
of m ixed parentage and Amboyneses, who 
needed t rea tment  and for whom pro
vis ions had to be made. 

At the beginn ing th is work was con
fronted wi th  great d i ff icul ties, but after a 
specia l  organ isa t ion for helping those who 
suffered from leprosy was founded wi th  
the he lp  of the Government ,  mat ters 
great l y  improved . 

A Central Admin is t rat ion together 
wi t h  a Medical Service and an Office for 
soc ia l  help were es tab l ished and a specia l  
heal t h - resort was opened for t h is k ind of 
pa t ien t .  I n  some hospitals these pat ients 
could be admit ted wi thout any difficul
t ies .  I n  th i s  way we succeeded in  curing a 
considerable percen tage of these patients 
and a lso owing to  the help of the author
i t ies we succeeded in  reva l ida t i ng them, 
so t h a t  t hey could  resume thei r place in 
society.  

Though rio compu lsory measures were 
t aken and a considerable percentage of 
t he sufferers from leprosy cou ld l ive 
en t i rely free, no new infect ions originating 
from these people from I ndonesia were 
seen.  

The Histoid Variety 
of LeprOlnatous Leprosy 

H. W .  WADE, M . D .  
A N D  

J OSE G .  TOLENTI NO, M . D. 

1 .  The ' h istoid ' variety of leproma tous 
leprosy is so named because the typical 
les ions resemble a t issue-forming process 



ra t her t han a gra n u l oma.  The cond i t ion 
is co m m on l y m i s t a ken ror f i bros is .  

2 .  The essen t i a l c l i n ic a l  rea t ur e  is 
nod u l e rorm a t i o n ,  n o t a b l y  s u bc u t a neous 
but a l so c u t aneous .  The nod u les are wel l 
vasc u l ar ised , bu t ,  bei ng pr i m a r i l y expa ns
i bl e ,  t h ey con t a i n  no nerve bra nches .  
Varia t ions o r  a p peara n ce a re m a n y . 

3 .  H isto logi c a l l y  t he varia t ions from 
t he t ypical  are legion , part i c u l a rl y  those 

i nvo l ved i n ac t i v i t y  or t he process. Bes ides 
( a )  t h e  t iss ue- l i ke charact.er  of t he l es i ons , 
essen t ia l  feat u res i n c l ude : ( b) a p" i ma r i l y 
expa n s i l e  ra t her t h a n  i n fi l t ra t ive m a n ner 
of grow t h  or t he nod u les , a l t h ough cer t a i n  
or t he s k i n lesions are i n  e rrect i n f i l t ra t ive,  
a nd second a ry res t r i c t ed i n f i l t ra t ive 
add i t ions oft en com p l i ca t e t he p ic t u re of 
t he nod u l es ; ( c )  t he t yp i ca l absence rif 
globus forlllation ; ( d )  t he s p i n d l e-shaped 
n a t ure or  t h e  characteris t i c  ce l ls ( no t  of 
ep i t he l io id type) ; (e) t he common occur
rence of u nd i fferent i a t ed l a rge roun d 
macroph ages ( h is t iocytes) in t he more 
act ive areas ; ( r ) t he freq u e n t  occ u rrence 
of area of breakdown i n su bcu tan eous 
nod u l es ( l oca l react ional  'abscess ' forma
t ion ) , usual ly  w i t hou t po l y morph o
n uclea r l eucocy tes . 

4. Ex traneous to t h e  h isto id areas I II 
sec t ions of c u taneous les ions , i nac t ive 

foa my-ce l l  a reas ( re l i cs of t he prev ious ly
exist ing ord i n ary l eproma t ous p rocess) 
may be fou n d ; a n d ,  a l so ext raneous ,  
t here may be m o r e  or less act i ve areas of  
co-ex is t i ng leproma t ous i n f i l t ra t es . 

5 .  Bacteriologic a l l y ,  t he s t ri k i ng fea t 
u res are : (a ) t he ex t raord i na ry a bund
a n ce of t h e  bac i l l i in most  lesions, 

espec ia l ly in t he more ac t i ve a reas ; a n d 
(b) t he l a rge s ize of the bac i l l i  (con
spicuous ly i n  cont rast w i t h those of any 
ord i nary leproma t ous foc i  t h a t:  may be 
prese n t ) . 

6. I n  t. he spind le-s h a ped ce l l s  t h e 
baci l l i  are c h a ract erist i ca l l y  i n  grou ps or 
l a rger parke t s  con form i ng t. o  t he sh ape 
of t h e ce l ls in w h ic h t hey are loca t ed , and 
i n  t he l arge m ac rophages of t h e more 
a c t i ve a reas t hey t end to prod uce solid 
round masses w h ich obsc u re t he con
t a i n ing cel ls .  These fea t u res const i t u t e  
t he ' h i s to i d h a b i t u s ' ,  i n  str i k i ng con trast 
w i t h  what occ u rs in ord i n ary lepro
m a tous l es ions . 

7 .  F i n a l l y ,  but i m portan t , is t h e  occur
ren ce of defi n i t e  t u berc u loid foc i of t rue 
ep i t he l io id cel ls l oca ted in ( 'con t a m i n 
a t i n g' ) h is t o id l es ion , n o t i n freq uen t i n  
t he subcutaneous nod u l es b u t  rare i n  t h e  
cutaneous l esions. 
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