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EDITORIAL 

1. Latest information on �he 8th International Congress of Leprology 

This  important Congress w i l l  be held in Rio de Janeiro 1 2-20th 
September 1 963 .  We are informed that Dr. Orestes Din iz  whose 
address i s  Rua Sao Cristovao, 1 298 Rio de Janei ro,  Bras i l ,  has 
i ssued No . 1 of a series of pamphlets of information, wh ich contains 
l ists of those who in tend to be present at the Congress. We have 
rece ived No. I in th i s  office. 

As ind icated in  previous l i sts of members of panels and Round 
Tables given in  Leprosy Review ( the Ed i tor ia l ,  Jan uary 1 963 )  some 
change in  the names was expected because some members would 
not be able to attend and most unfortunately we have suffered the 
great loss of Dr .  James Doull who has d ied . He  was the Chai rman 
of the Panel on Epidemiology and Contro l .  The present l ist of the 
names of Chairmen and Secretaries, and Members of these panels 
and Round Tables is  given below : 
A .  Round Table on Pathology and Experimental Transmission 

Chairman: R. J .  W. Rees ( U . K . )  
Secretary: Prof. H .  M .  Portugal (Brazi l )  
Members: M. Bergel (Argent ina) ,  C.  H .  B inford ( U .S .A . ), 

Y .  T. Chang ( U .S .A . ), K. R. Chatterjee ( I nd ia), 
J .  Convit (Venezuela), W. H. Feldman ( U .S .A . ) ,  
W.  A .  H adler ( Braz i l ) ,  S .  Nish imura ( Japan), J .  M. 
Robson ( U . K. ) ,  c. C.  Shepard ( U .S .A . ) , F. F .  
Wilkinson (Argentina) .  

B .  Round Table on Borderline and Indeterminate Leprosy 
Chairman: R .  D .  Azulay ( B razi l )  
Secretary: J. N. Rodriguez (Ph i l ippines) 
Members: R. G .  Cochrane ( U .K . ), F .  Contreras (Spa in), 

Dharmendra ( I nd ia), T .  I maedo (J apan and Venez­
uela), W.  H. Jopling (U.K.), V.  R. Khanolkar ( I ndia) ,  
K .  Kitamura (J apan), J .  Gay Prieto ( Spain) ,  F. Sagher 
( I srael) ,  H. W. Wade (President I LA-U.S .A. ) ,  
J .  R. Puchol (Spain), W .  F .  Kirchheimer (U .S .A . ) , 
A. M. A lonso (Brazil) ,  

C.  Panel on Reactions 
Chairman: F. Latapi ( Mexico) 
Secretary: D. S .  Ridley ( U .K.)  
Members: J .  Gomez Orbaneja (Spain) ,  C.  K .  Job ( Ind ia), 

A. R .  Mercau (Argent ina),  J .  Mariano (Brazil), 
D. Periassu ( B razil ) ,  J. Ramos e S i lva (Brazil) ,  
J .  G. Tolentino ( Ph i lippines), I.  Tajiri (Japan), 
J. H. Frenken ( Dutch W. I nd ies) . 

D. Panel on Therapy 
Chairman: S .  G .  Browne ( N igeria & U.K.)  
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Secretary: P. Lav i ron (France) 
Members: A. Baccareda Boy (ltaly) ,  J .  Barba Rubio ( M exico), 

M .  B .  Bhojwani ( M alaya) , T.  F . Davey ( U . K . ) , H . Floch 
( France), Lat if  K. H anna ( Egypt), Y .  H ayash i  ( Japan), 
K. Ramanujam ( I ndia) ,  K. F .  Schal ler  ( Eth iopia) ,  
S .  Schujman (Argent ina) ,  M. F. R .  Waters ( U . K . ) .  

E .  Panel on Epidemiology and Control 
Chairman: M .  F. Lechat ( Belg i u m  and U . S .A . )  
Secretary: A.  Salazar Leite (Portuga l )  
Members: E .  Agrico la  ( Braz i l ), D .  A .  Ak in tonde ( N igeria),  

L .  M. Beche l li (Brazi l ) ,  W. M. Cand id io  ( Braz i l ) ,  
O .  D in iz ( B razi l ) ,  C .  Kettanurak (Tha i land), C .  M .  
Ross ( U . K .  & Uganda), Amado Saul ( M ex ico) ,  
B .  D. M olesworth ( U . K .  & G hana),  J .  A.  M adei ra 
(Sao Pau lo) ,  H .  Sanssaricq ( Ma l i ) .  

F .  Panel on  Bacteriology and immunology 
Chairman: J .  H .  Hanks  ( U .S .A. )  
Secretary: J .  M.  Fernandez (Argent i na) 
Members: J .  O. A lmeida ( Braz i l ) ,  S. W. A. Kuper ( U . K . ) ,  

J .  H .  S .  Pett i t  ( M alaya and U . K . ) ,  E. M ontestruc 
(France), A. Rotberg ( Braz i l ) ,  Candido S i lva (B razi l) ,  
K. Yanagisawa (Japan),  Y. Yoshie (Japan), G. P .  
Youmans ( U .S .A . ) .  

G .  Panel on  Education and Social Aspects 
Chairman: T. N .  J agadisan ( India) 
Secretary: I,;uiza J5:�ffer ( Brazil) 
Members: C. Costa Neves ( Braz i l ) ,  C. I .  Crowther ( U . S .A. ), 

M. C.  Estrada ( Mexico), R .  Fol lereau (France), 
N .  D. Fraser ( U .K. ) ,  K .  Hamano (Japan), O. W. 

Hasse lblad ( U .S .A . ) , J .  R .  Trautman ( U . S .A. ), 
R. V .  Wardekar ( I nd ia) ,  M rs .  E. Weaver ( Braz i l ) .  

H .  Panel on Physical Medicine and Rehabilitation (including Surgery 

and Vocational Training) 
Chairman: P. W .  Brand ( I nd ia  and U . K . )  
Secretary: J .  Arvelo (Venezuela) 
Members: N . H .  Ant ia  ( I nd ia), M rs .  Margaret Brand (India and 

u. K . ) ,  J .  E .  Faggin ( Braz i l ) ,  M. !toh ( U .S .A .), 
M. Nak ita (Japan), D. E .  Paterson ( I nd ia and U.K.) ,  
E .  W.  Price (Eth iopia and U.K.), D. C .  R iordan 
( U .S .A . ) , L inneau Si lve ira ( Braz i l ), D. Ward (U. K . ) ,  
E. Zamudio (Mexico ) .  

2. The Work o f  Dr. Weddell 

The work of Dr. Weddel l  was described in the last issue (Apri l 
\963) .  Si nce then Dr .  S .  G .  SPICKETT of Cambridge, DR. R .  J .  W. 

REES, DR. G .  WEDDELL and  MISS ELI SABETH PALMER and  DR .  J .  
WALTER have written ' Letters to the  Ed itor' . Al l these appear i n  th is 
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i ssue and raise many in terest ing  points  and ca l l  for serious thought 
from all of us .  We th ink that the next need is  a great deal  of specia­
l i sed epidem iology. 
3. Mast Cells 

Prof. P. C .  SEN GU PTA and DR. S.  GHOSH of 
"
the School of 

Tropical M ed ic ine, Calcutta, have informed us that their contr ibu­
tion regard ing  M ast Cells in leprosy appears in Nature 197, 506, 1 963 .  
We d i rect attent ion to th i s  paper i n  which the necessary techn ical 
deta i l s  are given . They found t i ssue mast cel l s  wh i le  exami n ing the 
h istology of lepromatous skin les ions and noted that there were 
many cells conta in ing acid-fast granules in the cytoplasm . They 
po in t  out that KHANOLKAR was the first to record such cel l s  and 
cal led them fuchs inophi l  cel l s .  He regarded these granu les as part ly 
d igested Myco. /eprae and the cel l s  as advent i t ia l  cel l s  or macro­
phages. 
4. 'Experimental leprosy' 

' Experimental leprosy' is an Editoria l  in British Medical Journal 
(20th Apri l  1 963, p. 1 040) and is of such i nterest and i mportance 
that we have sought and obtained the k ind permiss ion of the Editor 
to repr in t  i t  and it is  given here. 
"Experimental leprosy 

Although the human leprosy bac i l lus was the fi rst bacterium to 
be recognised as causi ng d isease in man, by Hansen in 1874, stud ies 
of the organ ism and even our k nowledge and treatment  of the d i sease 
have been hampered by failure to culture it or to transmi t  the 
experimental infect ion to an imals .  Now in v iew of recen t  reports of 
the successful  transmiss ion of leprosy to experimental an imals 
progress in th is  field looks more promis ing .  

K .  R .  Chatterjee, work ing in Calcutta, showed that when a 
particular hybrid stra in  of black mice was inoculated subcutaneously 
or i ntraperitoneally w i th  freshly isolated human leprosy bacill i  a 
fully establ ished and progressive i n fect ion could be establi shed 
eventually in some of the animals by repeated ly passaging the 
i nfected mouse t issues. These observations  have been confirmed 
wi th  seven out of seventeen samples of human leprosy bac i l l i  by 
Chatterjee and R. J. W. Rees in work carried out at the Nat ional 
Inst itute for Medical Research, London .  Once establ ished the infec­
t ion can be successful ly passed to further animals, i n  which i t  
produces a general ised infect ion o f  t h e  reticulo-endothel ia l  system 
i nvolving particularly the l iver, spleen,  and lymph nodes and 
apparently also the nerves. The bacill i  recovered fro m  these animals 
fai led to grow i n  bacteriological medja. C .  C .  Shepard, worki ng in  
the U .S .  Public Health Service, A tlanta, has used the foot-pads of 
mice because of the apparent pred i lect ion of the leprosy baci l lus for 
cooler s i tes i n  man, and he obtained l imi ted mUltipl icat ion of the 
bacill i .  The infection  was confined to the foot-pad and the bac i l l i  
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mult ip l ied on ly  under certa i n  cond i t ions .  The infect ion cou ld  be 
main tained by serial passage i n  the foot-pads of mice, and it has been 
establ i shed for 50 out of 55  samples of leprosy baci l l i  obtained from 
different pat ients i n  t he  U n i ted States and Phi l ipp ines .  Again 
baci l l i  recovered from t he m ice fai led to grow i n  bacteriologica l  
media .  Rees has recently confirmed these observations at t he 
Nat ional  Inst i tute for Med ical Research wi th  passaged materia l  
suppl ied by Shepard and also with n i ne freshly isolated stra ins  of 
h uman leprosy bac i l l i  from pat ients in  Burma, East  Africa and 
Malaya. 

. 

A l though t hese stud ies are of the greatest i mportance t here are 
major d i screpancies between the two types of infect ions establ i shed 
in an imals  wh ich must be further i nvestigated . The obvious approach 
would be to compare characterist ics of human leprosy bac i l l i  
derived from man  w i t h  those of baci l l i  derived from the  exper imental 
infect ions .  U nfortunately t here are few such characterist ics avai lable 
for s tudy in an organism t hat cannot be cu l t ivated, though the 
ant igen ic structure i s  one .  U nt i l  recent ly l i tt le progress had been 
made on t he antigenic structure of mycobacteria .  Now G. Caste l ­
n uovo and her col leagues have shown that i mmuno-e lectrophoret ic 
methods can be used to define more precisely the ant igenic structure 
of mycobacteria sufficient ly to d i st i nguish species d ifferences, and 
t hese may be appl icable to the human leprosy baci l l us .  Wh i le i t  i s  
essent ia l  to clear up these fundamental points stud ies on the present 
experimental i nfections s hould be pursued . Because the foot-pad 
type of infect ion ,  un l i ke the infection  estab l i shed in h ybrid b lack 
mice, can be i n i t iated without subsequent serial passage, it is more 
d irectl y  appl icable to stud ies on the human leprosy bac i l lus.  A lready 
it has been used successfu l l y  as a screen ing test for ant i - leprosy 
drugs . So far the experimental i n fect ions  have been establ i shed on ly  
w i th  the bac i l l i  from patients wi th l epromatous-type leprosy. 
S imi lar  experiments shou ld  now be undertaken w i th  bac i l l i  obtained 
from patients w i th  other types of leprosy. This m ight help to show 
w hether d ifferent  types of l eprosy i n  man are determined by d iffer­
ences in the baci l l i  (perhaps w i th  d ifferences in v i rulence) or  by 
d ifferent degrees of res istance in man . Occasional ly  patients relapse 
after several years of improvement on continuous  treatmen t  wi th  
d iaminodiphenyl sulphone or  other ant i - leprosy drugs . The relapses 
may be d ue to the development of drug resistance by the bac i l lus, 
but it  has not  been poss ib le to test this because the organisms cannot 
be cul t ivated . Now for the first t ime i t  should be possible to deter­
mine w hether relapse is due to drug resistance of the baci l l i  by using 
the foot-pad i nfect ion  in mice. Thus t hese advances in the trans­
miss ion of leprosy to experimental an imals  are l i kely to be of 
practical v.alue as wel l as putt ing leprosy research on  a firmer 
experimental bas i s ." 
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Correction 

Club-forms of M ycobacteri um Leprae by M .  J .  W ISE ( Vo l . 34, 
N o . 2, 1 963 ) .  On page 69, the firs t line of RESULTS shou ld read 
"I n a l l  cases c lubs were most numerous" instead of " . . .  not 
numerous", 
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OBITUARIES 

THE LEONARD WOOD MEMORIAL 

(American Leprosy Foundat ion) 
Medical Department, 1 832 M St . ,  N . W .  

Washington 6, D . C .  has k indly suppl ied the fol lowing information .  

J A M ES ANGUS DO U LL, M.D. 

J ames Angus Doul l ,  M.D., Medical Director of the Leonard 
Wood M emorial for the Eradicat ion of Leprosy and in ternationally 
known for his work i n  publ ic health d ied 6th Apri l  1 963 at the age 
of 73 in Baltimore, where he had been a patient si nce early February. 

He was born in  New Glasgow, Nova Scotia, on 8th September 
1 889.  H is academic degrees were B.A .  ( 1 9 1 1 )  and M.D., C.M. ( 1 9 1 4) 
from Dalhousie University, Halifax, N.S . ,  D . P .H.  ( 1 9 1 9) from 
Cambridge University ( England), and DR . P .H.  ( 1 92 1 )  from Johns 
Hopkins University .  

Throughout World War  I Dr .  Dou l l  served in  the Royal Army 
Medical Corps, attain ing the ran k  of major .  I mmediate ly after the 
war he was an intern at B rompton H ospital ,  London, and then at 
Wi llard Parker H ospita l ,  New York City. He entered Johns Hopkins  
Universi ty School of Hygiene and Publ ic Health as a Rockefeller 
Fellow in  1 920, became associate in epidemiology in  192 1 ,  and sub­
sequently served as associate professor from 1 924 unt i l  1 930. For 
nearly a decade while in  Baltimore, he conducted a comprehensive 
study of the epidemiology of d iphtheria. Following this work he 
became d i rector of the John J. Abel Fund for Research on the 
Common Cold at Johns Hopkins .  

For fifteen years, beginning i n  1 930, Dr. Doul l  was the El izabeth 
Severance Prentiss professor of H ygiene and Publ ic Health at the 
School of Medicine, Western Reserve U n iversity, Cleveland. 
During this period, at the request of the then Surgeon General of the 
Public Health Service, Dr.  Thomas Parran, Dr. Doul l  conducted 
surveys on public health in various parts of the world. 

While serving Western Reserve Universi ty, Dr.  Doull had three 
important governmental assignments related to World War I I .  The 
first was a special mission to the Pacific for the Lend-Lease Admini­
stration to help Austral ia and New Zealand obtain u rgently needed 
medical supplies. The second was to England for the United Nations 
Relief and Rehabilitation Administration as a member of an i nter­
national committee convened in London to draft new sanitary 
conventions for maritime and aerial commerce regulations for the 
medical control of displaced persons  in Europe. The third was a 
trip to Europe to make prel iminary arrangements for the proposed 
international health organization. 
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Dr. Doul l  resigned from Western Reserve U niversity in  1 946 
to jo in the Regu lar Corps of the U . S .  Publ ic Health Service, from 
which he reti red with rank of M edical Director in  1 953 . 

Dr. DouB served with the U . S .  Delegat ion to the U n ited Nations 
Conference on  I nternational Organizations i n  San Francisco in  1 945, 
wh ich created the U ni ted Nations .  He assisted in drawing up plans 
for the World Health Organization at the International Health 
Conference and was the representative of the U nited States, I n ter­
national Office of Publ ic Health, in Paris 1 946 . He was deeply 
interested in the World Health Organizat ion which he cont in ued 
to serve as a consultant and member of the leprosy panel . 

Other noteworthy services for the U nited States performed by 
Dr. Doul l  in the field of international health incl ude h i s  work with 
the Pan American Sanitary Organ ization in  which he served as a 
delegate and as a member of the Direct ing Counci l .  He contributed 
s ignificantly to the I nternat ional Leprosy Congresses in Cairo 
( 1 938), Havana ( 1948),  Madrid ( 1 953), and Tokyo ( 1 958) .  

In 1948, Dr.  DouB (on leave from the U.S.  Public Health Service) 
assumed the posit ion of M ed ical Director of the Leonard Wood 
Memorial for the Eradicat ion of Leprosy. He was aware of the 
importance of establ ish ing precise methods to evaluate the usefu lness 
of new drugs in  the treatment  of leprosy. As a resu l t  of his guidance 
the first scientific method for determin ing the effectiveness of chemo­
therapy in leprosy was evolved . The procedure requi red that the 
patients treated be compared with a s imi lar group that were not 
treated . This was carried out by what is known as the double-blind 
method, wherein neither patients nor doctors are aware of the 
specific agent used . Thus, personal prejudices are eliminated . 

During the fifteen years of h is  medical d i rectorship, numerous 
projects pertaining to the treatment, d iagnosis, and epidemiology 
of leprosy have been carried out in the Ph i l ippines, Japan and South 
Africa, and the potential  for basic research by the Leonard Wood 
Memorial establ i shed a uni t  for research in leprosy at the School of 
Hygiene and Public Health of J ohns  Hopkins U n iversity. The 
research fac i l it ies of the Memorial in Cebu, Phi l ippines, have 
recent ly  expanded . At the present time, due to Dr. Doul l 's leadership 
i t  i s  l ikely that more research in leprosy i s  being conducted by scien­
tists employed by the Leonard Wood Memorial than by any s imi lar 
group i n  the world . 

Among his numerous duties as Medical Director of the Leonard 
Wood Memorial he served as consultant on leprosy for the C l inical 
Centre, National I nstitutes of H ealth, specifically assigned to the 
National I nstitute of Al lergy and Infectious Diseases. 

The Surgeon General of the U .S .  Army in ] 954 cal led upon 
Dr. Doull to make a comprehensive survey of leprosy in  the Ryukyus 
I slands. Recommendations which resulted from the detai led study 
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have been of extreme im portance in protect ing American m i l i tary 
and c iv i l i an personnel in Oki nawa and improving the hea lth of the 
nat ive popu lation . 

I nd icative of Dr .  Dou l l ' s  w ide interest in publ ic health and 
infectious d i seases other than leprosy are his many publ icat ions on 
the epidemio logic aspects of d iphtheria, po l iomyel i t i s ,  typhoid fever 
and tuberculos is .  

Dr .  Doul l was the rec ipient of many awards, incl ud ing the 
Mi l i tary Cross, Great Britai n ;  Cro ix  de Guerre, France ; the medal 
of Cheval ier, Ordre de Sante Publ ique, France ; and Commander, 
M i l itary and Sovereign Order of St. Lazarus of Jerusalem . He was 
elected an honorary member of the Belgian Society of Tropical 
Med ici ne, Antwerp ; Honorary Fel low of the Royal Sanitary 
I nst itute, London ; a Fel low of the Royal Society of Tropical 
Medic ine and H ygiene, London, and an honorary Fel low of the 
Argent ine Society of Leprology. He was a member of nu merous 
med ical and sc ientific organisat ions, incl ud ing the American 
Epidemiological Society, wh ich he served two terms as pres ident ;  
the A merican Publ ic Health Associat ion,  of wh ich he was a member 
of the govern ing counc i l  and the execut ive board ; the Pasteur  C lub 
of Cleveland, S igma X i ,  A lpha Omega Al pha, and Delta Omega . 
Dr .  Dou l l  was the last of the or ig inal  i ncorporaters of the Cleveland 
Health M useum founded in  1 936 .  He was a member of the Cosmos 
Club of Wash ington .  

Dr .  Dou l l  became a natura l i zed c i t izen of the Uni ted States i n  
1 93 1 .  H e  i s  survived b y  h i s  w ife, Ethel Mary ( M acQuarrie) Dou l l  of 
the fami ly  home, 4202 25th St .  North,  Ar l i ngton,  V i rg in ia; a son, 
Dr .  James A. Doul l ,  J r. of Cleveland; a daughter, Dorothy ( M rs .  
Richard M. M i l ler) of West Hartford, Conn .  and s ix  grandchi ldren. 
A l so surviv ing are two brothers, the Rt. Hon .  Just ice Dou l l  of 
Ha l i fax, N . S . ,  and G .  Roy Dou l l  of Moncton ,  N . B . and a s i ster, 
M rs .  Wm.  B. M acDonald of Winn ipeg, Canada.  

Funeral services were helJ at Fort Myer Chapel ,  Wed nesday, 
1 0th Apri l ,  with bu rial in  Ar l i ngton National  Cemetery. 

(Dr .  James Dou l l  great ly  respected and admi red BELRA. When 
in  London he never fai led to cal l  on the Medical Secretary, Dr .  J. 

Ross I n nes, and his generous and a lways valuable advice was 
a lways sought and freely  given . H is s ing leminded love and service 
to the cause of leprosy patients was ever evident .  H i s  loss i s  person­
a l ly  fel t  by a l l  pat ients and alileprologists of the world .  Editor.) 
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j PROF .  DR .  H .  C .  DE SO UZA A RAUJO 

Professor H eraclydes Cesar de  Souza Araujo  was  born i n  
Parana, a t  Sto Antonio de  1mbituva and  d ied i n  R io ,  on t he  10th  
A ugust 1962 at the age of 76 . 

Professor of Leprology at the School of Medicine ( Faculdade de 
Ciencias Medicas) and Director of the Leprology Laboratory of the 
Inst i tute 'Oswaldo Cruz', he ded icated 36 years of his profess ional 
l i fe to the investigat ion and teaching of leprosy, i n  Rio de Janeiro.  

With a bri l l iant i ntelligence and an extraordinary capacity of 
work, he wrote 300 med ical essays, the majority on leprosy and the 
others on  many subjects as the biographies of S .  Lucas, Oswaldo 
Cruz, Janse lme, Cardoso Fontes, K rauze, Bal ina, etc. 

He travel led around the world, teaching leprology courses, 
lectur ing and part ic ipating of conferences or  gett ing material for h i s  
books and researches. 

His most important works on leprosy are : Leprosy and Haemato­
phages, A cid Fast Bacilli Cultures, Leprosy Survey made in Forty 
Countries, History of Leprosy in Brazil in 3 volumes and 200 other 
publ icat ions .  The trial of culture of the leprosy m icrobe attracted 
him very m uch . He has even isolated ten samples of baci l l i  from 
leprosy patients and stud ied them almost unt i l  h i s  death .  

The Brazi l ian Government, i n  recogn it ion of h is  efforts, awarded 
the "Order of Med ical Merit" in 1 960. 

Professor Souza Araujo was patron of the Centre for the Study 
of Leprosy of the Univers ity of Parana to whom he donated h i s  
personal collection of leprosy books. 

The death of this remarkable Professor is ,  for Braz i l  and for the 
world, an  i nestimable loss. 
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A 

LEPROSY REVIEW 

TRIAL OF BCG VACCINATION IN 
PROPHYLAXJS OF LEPROSY 

by J .  A .  K I NNEA R  BROWN, B.SC. , M.D., D.T.M., 
Senior Specialist, Ministry of Health, Uganda 

and S ISTER M .  M .  STONE, S. R . N. ,  S .C.M., 
Matron, Kumi-Ongino Leprosy Selllement, Uganda 

THE 

This is a preliminary account of the fi rst phase of a field tr ia l  of 
BCG in the prophylaxis of leprosy. The second report of the World  
Health Organisat ion Expert Committee suggested that for such an  
invest igation a number of ch i ldren should be  taken under 9 years of  
age who were in close contact w i th  lepromatous or other open 
cases ; that one third of those who were tuberculin negative should 
be vaccinated , one-third given suI phones at ha lf  the therapeutic 
dosage, and one-third observed as contro ls .  The size of each group 
was to be 100. The number of cases of leprosy ar is ing in  each group 
and among those chi ldren regarded as init ia l ly  posit ive would 
u l timately be compared . Provis ion was a lso to be made for a l locating 
new born child ren in  the various families to one or other of the 
groups .  The number of chi ldren was based on the expectation that, 
because of the method of selection, there would normal ly  be a very 
high incidence of leprosy among them.  

One of us (J. A . K . B . ,  ]955-59) has shown that  the prevalence of 
leprosy i n  Uganda, and possibly el sewhere, cannot be dependent 
only upon the n umber of lepromatous cases and that the genetic 
i nheritance of the individual  in  contact with infection plays a signifi­
cant part in determin ing w hether he w i l l  contract leprosy. During 
the last few years we have carried out extensive enquiries i n  the field 
about the fami lies of patients. These confirm our  views, and suggest 
that al though both lepromatous and non-lepromatous patients share 
equal ly wi th the healthy in  such social act iv i t ies as comm unal 
harvest ing and the celebrations that fol low, the lepromatous patients 
marry less frequent ly and have fewer chi ldren .  We concl uded , there­
fore, that we might be fol lowing an unprofitable course if we tried 
to i nclude only the chi ldren of lepromatous patients in household 
contact . We decided instead to concentrate on  children related to 
patients whatever the type of leprosy, and to try to get a much 
larger number of chi ldren in each group .  

The tr ia l  began i n  September 1960 in the Teso d istrict of Uganda, 
which has an area of 4,649* square miles and a population of 453,474 

i nc lud ing 154,466 children under 16. The density of popUlation 
varies between 15 and I ;000 to the square m i le, the average being 
100. The district is divided into eight counties which are again  sub­
divided in to] 86 eitelas or parishes. The population of an eitela is  
between 1,500 and 4,000, the majority being between 2,000 and 3,000. 

• Note: Metric equivalents are sq. m. and density of popu lation per sq. m. 
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The areas of the e i telas vary considerably.  Some are compact w h ich  
s impl ified t he work ; in  others t he  people are scattered bu t  i n  these 
un its we freq uently fo und more patients .  

In a series of su rveys held n ine years ago t he prevalence rate 
among a l l  ages was consistently around 25 per 1,000; among 
ch i ld ren under 15, 9 per 1,000. I n su rveys held four  years ago the 
general prevalence rate was the same except that half the 'pat ients' 
had been treated and showed no s ign of act ive d i sease . 

The first phase of the tr ial  ended in September 1962, by wh ich  
t ime we had worked in  147 eitelas and covered four-fifths of the 
d istr ict .  Extens ive and unprecedented floods in terferred i n  1961, 

but the one-fifth not i ncl uded is mai n ly  the area wi th in  close range 
of the K umi-Ongino leprosari um on wh ich th i s  work was based, 
an  area wh ich has been under the infl uence of the leprosar ium 
for 35 years, and w hich i s  not  prod ucing many cases. The number of 
ch i ldren tubercu l in  tested was 18,848. Of these 1,267 were related 
con tacts of lepromatous cases, but not necessar i ly  the i r  ch i ldren .  

In  the early weeks of the work we excluded ch i ld ren wi th  leprosy 
because we were anxious that the people should understand that we 
were undertak ing not a new form of treatment but  an exper iment i n  
prevent ion . When the heal th  staff and the people u nderstood better 
what we were do ing, we recorded the ch i l d ren in the natural  fam i ly 
groups who had leprosy. The leprosy prevalence rate varied around 
an average of 2.6 %, a lmost three t imes that among the general 
populat ion n ine years ago, and nearly s ix  t imes that of the act ive 
cases fou nd four  years ago . There were also a lmost as many children 
whom we labelled as 'doubtful', this word being appl ied w here the 
les ions were very smal l  or  disfigured by caustics . It is  poss ib le  that 
some of them may be self-heal i ng .  Nevertheless our  method of 
select ion produced a sample of ch i ldren at m uch greater r isk than 
the general ch i ld  populat ion .  It is  in terest ing that whereas the 
general prevalence rate was 2.6 %, that among the contacts of 
lepromatous patients was on ly  2.2 %, but it is  a d ifference that i s  not 
s ign ificant ,  and for which there may be a number of explanat ions .  

Each co unty has a leprosy ass istant i n  charge of a treatment  
v i l lage, and a health in spector w i th  auxi l iary staff. Before we  went 
into an eitela the health  staff and ch iefs completed a form for each 
ch i l d  believed to be related to a patient, the latter being seen by the 
leprosy assistant to confirm the d iagnosis .  The leprosy assistant  had 
a l i st of lepromatous pat ients in each of his e i telas who had been 
treated at the Kumi-Ongino leprosar ium d uring the previous ten 
years, and his own l ist of patients of all types who had attended at 
his own treatment v i llage .  T hese l ists enabled ch i ldren to be traced 
who might otherwi se have been missed . 

The focus on  ch i ldren 'at r isk'  was a posit ive approach which the 
people understood, and should make the fol low-up s impler in future 
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years. The pat ient-con tact relationship of every ch i ld wi l l  not be 
completed unt i l  we revisit, a l though a considerable amount of 
re-checking has al ready been effected . Whether u l t imately the 
history of the fu l l  sample correlated with the various shades of 
relat ionship wil l  produce anything more than evidence of contact i t  
i s  not possible to conjecture, but the  attempts to define the  relat ion­
ships accurately have the advantage that they establ ish a bond of 
i nt imacy with the fami l ies concerned . The local concept of re lation­
ship i s  much wider than ours,  and is compl icated by polygamy and 
customs such as those whereby a widow becomes the wife or respon­
s ibi l i ty of her husband 's brother ; all the wives of one man are 
'mother' to each of h i s  chi ldren,  and al l  a man's brothers are 'father' 
to every chi ld .  

The type of contact was recorded as 'house', 'compound'  or 
'neighbour ' .  I t  i s  difficult to be more precise than this .  The lowest 
and smallest k inship un i t  i s  the fami ly, which occupies a homestead 
(or compound), and i nc ludes the father with his wives, each with a 
separate hut, and h is  unmarried and, occasional ly, married chi ldren,  
and any dependent relat ives . The extended fam i l y  means 'a l l  those 
who come from one door', and i nc ludes all who spring from a 
common ancestor three or four  generat ions back.  The extended 
fami ly  usual l y  l ives in  one particular area. G i rl s  remain with their 
mothers unt i l  they are about 10 years old, when they go to l i ve wi th 
their mother's mother. Thus a l l  chi ldren have been i n  house contact 
with their own mother, to a lesser extent with thei r father, and i n  
'compound' contact w i th  the other members of the k inship unit ,  
bu t  in  many c ircumstances this  may be as int i mate as 'house' 
contact and, if  the neighbour is  a member of the extended family,  
the contact with h im may be as close as that i n tended to be denoted 
by the word 'compound'  and sometimes closer. 

The routine at each tubercul i n  test ing session was to examine 
the chi ldren i n  groups of twenty, give them serial  n umbers, and then 
photograph each chi ld ,  i f  possible with a parent or  near relative, 
with the corresponding serial number in a frame placed conspicu­
ously at the s ide.  Tubercu l in  test ing fol lowed the Heaf method . 
The tests were read one week l ater, as near as possible in  the order 
of their serial n umbers. Alternative ' negatives' were vaccinated . The 
alternation was 'as they came' .  

In  the tubercu losis survey in  Uganda by the World Health 
Organisation (J 959) two groups of reactions to the M antoux test 
were reported; a group of large s ized react ions distr ibuted round a 
mode of 17 rom. and a group of zero and small sized reactions.  The 
former group was considered to i nclude the reactions of those 
infected with tubercle, the latter those of the un infected . A clear 
separation of the two groups was obscured by a percentage of 
intermediate sized reactions in the size range 6- 1 2  mm. These in ter-
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med iate react ions were i n terprete' d as being d ue to unknown agen ts 
ant igen ica l ly  related to the tu bercle baci l l us but not ident ical w i th  
M .  tuberculosis of the human or bov ine  type. This feature is  not  
pecu l iar  to Uganda.  In  other work we had found that a Grade I I  
Heaf corresponded wi th a M antoux test (5 T. U . )  of7 mm.  to 14 mm. 
with a mode of 1 j mm . For these reasons we decided to consider a l l  
react ions less than  Grade H I  Heaf as tubercu l i n  ' negat ive ' .  

M aking a l lowances for pat ients,  doubtful cases, s ick ch i ldren and 
those who d id not attend the BCG sess ion ,  the fol lowing Table 
ana lyses 17,412 chi ldren accord ing to age : 

Age 
Tuberculin Tuberculin Tuberculin 

Positive Negative Controls Negative Vaccinated 

0+1 10 1,367 1,307 

2+3 62 1,593 1,525 

4+5 144 1,634 1,664 

6+7 188 1,282 1,285 

8+9 159 884 933 

10+ I I  156 570 597 

12+13 176 497 485 

14+15 110 252 284 

16+17 36 70 67 

18+ 55 8 12 

Total 1,096 8,157 8,159 

Chi ldren older than age 9 were i nc luded because we d id  not  w ish  
to strike a d iscordant  note by sending t hem away, and because the  
peak i ncidence of leprosy occurs after the age of 10. A th i rd group ,  
hav ing su lphunes as a prophy lactic, was not  i ncl uded as the  pr imary 
object was to d iscover whether BCG vaccinat ion had any effect .  I t  is 
t he i n tent ion to make return visits to every eitela per iod ica l ly to 
examine those already i n  the tr ia l  and to vaccinate every a l ternate 
chi ld born i nto the various fami l ies s i nce the previous visit .  The 
table above does not  show any more than the n umbers who were 
tubercu l i n  posi t ive or negat ive, but the actua l  Heaf response is 
known for every ch i ld .  As th is  is a prel im inary Report we have tried 
to keep the Table as s imple as poss ible .  

There were d ifferences i n  the percentages of non-reactors among 
the patients and the normal ch i ldren .  I n  the 2-3 age group there 
were 28 % less non-reactors among the patients ( number of patients 
6, Standard Error ± 14). There were 12 % less i n  the 4-5 group 
(n umber of patients 34, Standard Error ± 7) . In the 8-9 group there 
were 4.5 % less non-reactors among the patients (number of patients 
72, Stan".ard Error + or -3.8). The patients i n  each age group 
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were too few to al low any conclusion,  but if larger numbers con­
firmed the comparison i t  would suggest that M. /eprae could stimu­
late a weak response to tubercu lin .  

This work has been fi nanced i n  the  fi rst place by  the  Colonia l  
Development and Welfare Fund,  and latterly by the Department  of 
Technical Co-operation, on the recommendation of the Med ical 
Research Counci l .  Our thanks are due to Dr. C .  W.  Davies, C .M .G .  
and  Dr. ! .  V. Kadama, M . B . E . ,  Chief Med ical Officers i n  t he  M i nistry 
of Health,  for giv ing the tr ia l  precedence ; to the Medical Health 
Staff at a l l  levels for the way in wh ich they set about someth ing new 
and often difficu lt ; to the Board of Governors, Dr. J .  M .  Lea, and 
his Staff at the K umi-Ongino Leprosy Centre for making the 
leprosarium avai lable as a base ; to Dr. 1. Sutherland of the M edical 
Research Counci l  for his cont in ued advice and assessment of the 
work, and to the Chief Med ical Officer of Uganda for permission to 
publish . 

References 

BROWN, J. A. KlNNEAR, The Incidence alld Epidemiology of Leprosy in Uganda' 
Trans. R .  Soc. Trop. Med . Hyg. , 1 955 , 49.3.24 1 .  

BROWN, J .  A. KINNEAR, The Epidemiology of Leprosy, E. Afr. Med. Jour., 1 957,  
34 .7 .373 .  

BROWN, J.  A. KINNEAR,  Factors influencing the transmission of  Leprosy, Trans. 
R. Soc. Trop. Med . Hyg. , 1 959, 53 .2. 1 79, reprinted Jilt. Jour. Leprosy, 1 959, 
27.3 .250. 

WORLD H EALTH ORGANIZATION. Tuberculosis Survey il1 Ugallda J 959, Tuberculo­
sis Rese,w;:h Office, Copenhagen. 



RECONSTRUCTIVE SURGERY AS A JOINT VENTURE 1 23 

EXPERIENCES WITH RECONSTRUCTIVE 

SURGERY AS A JOINT VENTURE BETWEEN A 

GENERAL HOSPITAL AND A LEPROSARIUM 

by JOHS. G .  ANDERSEN, CAND.  MED.  ET CH IR .  (HAFN. ) 

from Sevapur Hospital and Santipara Leprosy Colony (Assam) 

Although the technique of th is  special i ty has been fai rly well 
establ ished, i ts  plac ing i s  stil l under d i scuss ion . Of course one should 
real ise that the loose term 'reconstructive surgery' i s  a composite 
work of physiotherapy, occupational therapy, crafts trai n ing, and 
social rehabil itat ion .  The medical and publ ic health aspects also 
come into the picture. Tn fact they are the very foundation on  which 

we work . 
I t  has been argued with considerable strength that as a surgical 

special ity reconstructive surgery in leprosy belongs in a general 
hospital, or-when avai lable-in the orthopaed ic or  plastic surgical 
departments of a bigger hospital . On my return  from Vellore in 1 96 1  
c ircumstances over which I had n o  control placed me i n  a s i tuation 
where I have been able to gather some experiences with this approach . 
This paper is an attempt at evaluating  these experiences . 

For almost two years reconstructive surgery has now been under­
taken as a jo in t  venture between a leprosarium and a general hospital, 
where my permanent res idence i s .  I n  order to understand the pictu re 
a brief descript ion of the two inst i tutions wi l l  be given . 

The leprosariu m, Santipara Leprosari um, i s  comparatively new 
and i s  at present  able to accommodate about 250 patients, most 
of whom come from local communit ies .  The leprosarium was 
originalJ y of the ' home type', i ntended to be a home for the homeless 
and cast out . Even though a certain emphasis is  now placed on  the 
' hospital idea' with short term admiss ions and continued treatment 
at the patients' own homes, a s ignificant number of the patients are 
sti l l  of the permanent category .  This means a large proportion of 
highly infectious lepromatous cases and a large proportion of cases 
with long-standing extremely difficult  deformities. The medical staff 
consists of one medical officer, one lady physiotherapist, one senior 
nurse, some locally trained 'compounders', and otherwise patient 
staff. A physiotherapy room and a smalI, but adequate theatre has 
been provided. The leprosarium has a hospital s ide with 30 beds, 
mostly occupied by react ion cases, severely ill patients, and ulcer 
cases . The inmates are housed i n  cottages with fai rly long d istances 
to the central faci l i t ies .  The cl imate is hot and wet, sometimes cold 
and d usty. 

The hospital ,  Sevapur Hospital, i s  a 50 bed rural hospital. Two 
medical officers, one sen ior  m idwife-cum-nurse, one senior nurse, 
and a number of 'compounders' and 'nurses' of varying professional 
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standing are employed . This hospital runs an extens ive surgical 
service and has a fairly good equipment .  

The general plan of the joint  venture i s: The patients are adm itted 
to the leprosarium or selected from the inmates. Preoperative physio­
therapy is conducted there by the wel l  qualified physiotherapist .  
When possible the surgeon w i l l  visit the leprosari um at monthly 
i ntervals ,  when he wi l l  join  in  preoperative assessments and selec­
tions, postoperative assessments, and if convenient w i l l  perform a 
few operat ions assisted by the resident medical officer. The main bulk 
of the surgery is undertaken at the general hospita l ,  the patients 
being transported to and from the hospital by car or  by public trans­
port. Postoperative physiotherapy is cond ucted at the leprosari um .  
Lack of personnel and  funds have so  far prevented the  establ i shment 
of a real craft tra ining programme .  The majority of the inmates 
are expected to partake in the agricu l tural  programme of the 
leprosarium.  No organized attempts at helping the discharged 
patients to a social rehabi l i tation are being made. 

From Apri l  1961 to December 1962, 90 surgical proced ures were 
performed, of these JO were done at the leprosari um .  This is not the 
place for a fu ll. assessment of the resul ts .  However, the overa l l  picture 
is of considerable interest . Most of the results  have been satisfactory 
and on ly few have fa i led completely. But compared with the resu l ts 
that can be seen at training centres these resul ts are not up to 
standard . 

There are certai n  advantages with this programme : The surgeon 
maintains  a close contact with general surgery, and he may be able 
to uti lise his specialised knowledge to he lp other patients .  I fu l ly 
admit these advantages, but I think they are over-va lued, particularly 
the l ast one.  The important reason is that in  order to let sufferers 
from other paralysing diseases benefit fr?m his work, the surgeon 
must perforce have a ful l y  qualified physiotherapist at his disposal .  

The disadvantages are many: 
The problem of surgica l l y  correctible and preventible disabi lities 

in l eprosy is  immense . A rough estimate shows that at this moment 
not less than 2 million operations are waiting to be done on leprosy 
patients in India alone. If we are to h ave any impact on this problem, 
the amount  of work a general or orthopaedic or  plastic surgeon can 
interpose between his many other patients is  far too litt le .  

Reconstructive surgery alone, with no real attempt at social and 
economic rehabilitation, is hardly worth the trouble.  A surprising 
n umber of people are able to work with a claw hand or a d rop foot.  
The important  emphasis i s  not  so much on the tech nical recon­
struction of a close to normal function as on  the teaching of how 
to use this BETTER hand and BETTER foot to give BETTER service . 

The daily presence and active interest of the surgeon in the 

physiotherapy programme is extremely important. One reason is the 
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help and advice he may be able to give. More important  st i l l  i s  the 
fact that this is  where he learns from his m istakes. Noth ing keeps a 
surgeon on h i s  toes as the crit ical co-operat ion of a competent 
physiotherapist .  

Difficult travel condit ions and the rar ity of the surgeon's  v is i ts  
to the leprosar ium tend to exclude a large n umber of cases from 
the benefits of surgery. These are most ly  the tricky cases where the 
surgeon i s  unable to fol low standard techniques, and where h is  
personal presence is  extremely important  to the physiotherapy pro­
gramme. I t  has been argued that a strict select ion should be under­
taken to excl ude these cases. The reason i s  that i n  th i s  way you w i l l  
gain  the  confidence of the  pat ients, who  for a long  t ime on ly see 
comparat ively good results .  I n  actual fact no such selection i s  
possible .  l f  you excl ude the d ifficult  cases from you r  l i st, the patients 
wil l  loose fai th and i n terest . And after al l ,  one of the most important 
impacts of surgery on the leprosy patients i s  the amount  of in tense 
personal in terest that i s  being taken i n  them. 

The surgeon should part ic ipate i n  the work as a whole. The 
majority of  the sufferers from leprosy are not found in the i nst i tutions .  
The physiotherapist-surgeon team must a t  least t o  some extent 
participate in case find ing and educat ion .  

In  th i s  part icular programme, the d istance between leprosar ium 
and hospita l ,  1 00 mi les, i s  prohib i t ive. But even much shorter 
d is tances w i l l  hamper this work so m uch that it cannot be done as i t  
should a n d  can b e  done .  The decis ive factor i s  t he ful l  t ime occupa­
tion and constant presence, which alone wi l l  secure the best 
ut i l i sat ion of the ava i lable person nel . 

An important part of the work should be training, both of the 
resident staff and of trainees, be they surgeons or paramedical 
workers . When the work is spl i t  between two centres with a strictly 
l imi ted programme, no  train ing  i s  poss ible .  There w i l l  be probably 
a fai rly  competent  theatre staff at the general hospital ,  but un less a 
steady amount  of surgery i s  done at the leprosarium,  the qual ity of 
assistance obtainable there wi l l  never reach a h igh standard . A t  the 
general hospital the staff wi l l  on ly see certai n  phases of the work 
and w i l l  have no  chances of train ing: Under this set up  the surgeon 
has no chances of sharing in the extremely important tra in ing of 
paramedical workers. 

Although the demands for equipment are relat ively modest, i t  is  
a moot question  i f  we can afford to mainta in  i t  under cond i t ions 
where i t  i s  not put  to i ts ful l  use .  Transport of equ ipment between 
hospital and leprosarium is  impractical . 

Very few hospitals i n  th is  country are so well staffed, that they 
can afford to let a senior surgeon leave the hospital regularly.  It  is 
not so much the economic loss for the hospital . It is the more 
important question of a number of patients who have to be turned 
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away or asked to wait for the return of the surgeon .  The compara­
tively large amount of time that has to be spent in the general 
hospital also tends to take away the surgeon from other patients .  

Any medical man wil l  be keen ly  aware of the need for maintaining 
and developing his  ski l l  and knowledge. Thi

'
s requires both a reason­

able number of patients for him to work with , but  it  also requires 
cond i tions under which he can eval uate his own work in the light of 
other peoples' experiences . In a busy general hospital the demands on 
the surgeon wil l  be so great and varied that this becomes very diffi­
cu l t, if not impossible .  

Some of the less satisfactory results can undoubted ly be attributed 
to the travel up and down before and after su rgery. The dust and 
dirt of the bumpy I ndian road is not exactly the best t reatment of a 
newly operated patient .  So far we have had no real difficulty with 
publ ic transport. But i t  is  wel l  known that people with recognized 
st igmata of leprosy are often not accepted on public transports. 
If this had been a simple problem of protecting the trave l ling publ ic 
against  i nfection i t  could have been tack led in  a rat ional  way. But 
it  i s  rather a social  ostracism that i s  very difficult to hand le .  

The conclusions are very straightforward : 
As far as possible e very sufferer from preventible and correctible 

disabilities due to leprosy has a right to the benefit of this service. 

The best way of obtaining this goal is by placing the whole team, 
comprising physiotherapist, occupational worker, craft trainer, 
social worker, and surgeon in the leprosy hospital. This w i l l  maintain 
the i mportan t  connection with leprosy work i n  general and wil l  give 
ample opportuni ties for teaching and learning.  The field i s  in itself 
so large that there i s  very l i ttle danger of the surgeon losing contact 
with s ister discipl ines in surgery. I t  is  far more dangerous i f  he l oses 
his sk i l l  in this particu lar  field .  

Scarcity of workers and  lack of funds make it  impossible to open 
this service in  a l l  leprosaria .  A better plan is to open centres on a 
regional basis and extend assistance to out lying leprosaria . How this 
should be done is outs ide the scope of this  paper .  
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IND ICAT l ON S  A N D  CON TRA-IN DICATIONS I N  
RECONSTRUCTIVE SURGERY I N  LEPROSY 

by JOHS.  G. ANDERSEN , CAND. MED.  ET CH I R .  ( HAFN.)  

( Read at the Regional conference, Mission to Lepers, Purulia, 
January, 1 963)  

Reconstructive surgery has been w i th  us for several years. I t  
has  passed the  in i t ia l ,  experimental  stage, and has  arrived at a 
reasonably defi n ite pattern t hat enables us to undertake a standard 
teaching and appl icat ion of recognized patterns.  I t  i s-or should be­
a normal part of the service we offer to the sufferers from leprosy. 

Scarci ty of workers and lack of funds impose certa in  restrict ions 
on the ideal condit ions under wh ich  we would l i ke to work .  

What 1 have to say here, appl ies to a rout ine  set up  with com­
petent  workers that are not specifical ly engaged in teaching o r  
research, t hat both have certain specific condi t ions  outside t h e  normal 
rout ine pattern of work . 

The goal we shou ld  hold up for us is that every sufferer from 
leprosy w i th  d i sabi l i t ies, amenable to surgery, shou ld have the 
benefit of this work. This w i l l  not be poss ible for many years to 
come, maybe never. However, do not let us  forget i t .  

There are certain general restr ict ions o n  the application of 
surgery that should be borne in mind . This w i l l  be particularly 
important where the selection of cases for surgery i s  not,  or only 
part ly, i n  the hands of a competent  su rgeon .  The medica l  leprologist 
and t he physiotherapist who may have to do the selection should 
keep these points i n  mi nd .  

( I )  Surgical treatment is only part of the general treatment of the 
patients. It m ust  always be subord inate to the more important  
medical t reatment, the a im of wh ich  i s  to enable the  pat ient to return 
to society wi th  an arrested or cured d isease, offering no  danger to h is  
surroundings. 

The general condit ions are t hat the patient, chosen for surgery, 
shou ld  have been under regular, ant i  leprosy t reatment for not  less 
than three months, and that he should not have presented any 
' reaction'  or  s igns of 'progressive d isease' dur ing that period, and 
that his  therapy must be wel l stabi l i sed before surgery. 

(2) Grossly infected patients with a high bacillary index are unfit 
for surgery. The reason  i s  the l iabi l i ty to reactions in these patieng. 
I prefer to wait  for the bac i l lary i ndex to get below 1 .0 before surgery. 
This does not mean that phys iotherapy should be wi thheld from these 
patients .  On the contrary, particu lar ly in cases w i th  v io lent reactions 
w i l l  certain types of prevent ive physiotherapy be of immense 
importance. 
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( 3) The pattern of paralysis should be slable. The majority of 
cases of paralys is  i n  leprosy tend to develop toward and remain at 
certa in ,  wel l  recognized patterns of paralys is .  Certain muscles are 
paralysed , and they are then completely paralysed . No other muscles 
are affected . That recovery of damaged or  lost nerve function can 
take p lace, spontaneous ly o r  consequent to therapy is a known fact .  
i t  is  too ear ly  to pass any opin ion on the effect of t he various 
poss ib le means of therapy. I t  does seem to be a fact that in  case a 
paralysis has remai ned com plete and stable for 8 weeks no poss ib i l i ty  
of recovery can be expected . No  attempt at  reconstruct ive su rgery 
is ind icated in th is  in terva l .  

The su rgeon or  physiotherapist ,  trai ned in reconstructive su rgery 
in leprosy is  t rai ned to detect and eva l uate t hese patterns .  I t  is 
necessary for t he leprologist w i th  no such tra in ing to consu l t  e i ther 
a physiotherapist  or  a surgeon in  th is  matter. Disregard of this 
problem can be qu ite d isastrous ,  si nce t he resu l ts of surgery tend 
to become less impress ive the more frequent ly operat ions are 
u ndertaken, and also because t he techn ique may be qu i te d ifferent 
in a case with extens ive paralysis from a case w i th  l im i ted para lys i s .  
The less  extensive surgery may make the more extensive su rgery 
very d ifficu l t ,  certa in ly  less sat isfactory. 

(4) No patient in poor general health is a good surgical risk . 
Proper care should be taken in  th i s  respect, so that we may offer the 
pat ient  the best chances of a good resu l t .  

( 5) Since reconstructive surgery almost exclusively deals with 

tendons, bones, joints and valuable skin, postoperative infections 
have a most distressing result . More than in any other branch of 
su rgery we work under the maxim of 'once done, never redone' . The 
su rgeon h imself m ust be on his guard .  He wil l  natura l l y  be mostly 
concerned with the influence of h is  techniq ue on the risk of infection .  
But  t h e  cond i t ion o f  t he s k i n  in  t h e  involved area a n d  genera l ly  
shou ld  be of pr ime importance, a l so to the select ing med ical officer.  
Skin rashes and particu lar ly scabies can have horrible effects and are 
easi l y  overlooked . 

I n  the same category fal l  a l lergic cond it ions of the sk in .  
(6 )  Concomitant diseases, bowel d i seases, upper respi ratory 

infect ions,  etc . ,  are a lways troublesome and can be damaging to the  
fina l  resu l t .  

( 7 )  A word about antibiotics. Enough care cannot be  executed in  
the  use  of t hese extremely valuable d rugs.  Some of us  w i l l  recal l  the 
hopefu l  opt imism about surgery under an 'ant ibiot ic umbrel la ' .  
We know better now. Actual ly  an ant ibiotic umbre l la  rather pro­
motes i n fection with resistant and more dangerous strains .  The 
highly u npleasant, not  i nfrequently l i fe-threatening  side effects 
shou ld  make us extremely wary. Particu lar ly in the t reatment of 
p lantar  u lcers are many l i ke ly to shorten the period of t reatment  and 
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give 'j ust  a few shots of penic i l l i n '  or  wh ichever d rug holds our  fancy 
at present .  It may conceivably have a good effect, occas ional ly ,  but i t  
is  a dangerous att i tude. Good clean surgical proced ures, as they have 
been laid down aga in  and aga in  over centuries are far better. And they 
are cheaper. N obody has described or are l i kely to detect resistance 
to soap bath or  mercurochrome. Nor  can any ant ibiotic replace the 
physiological effect of im mobi l i sat ion in a plaster of Par is  cast  o r  a 
Karigir i  boot, properly appl ied . 

We are, however, not only concerned with a med ical aspect of 
our  pat ients .  Of eq ual importance i s  the fact that they should return 
to as c losely as poss ib le a normal l i fe i n  a normal society-and as 
qu ick ly as poss ib le .  r t  i s  an unpleasant ,  but unavoidable fact that 
certa in  persons are more l i kely to return to a normal society than 
others. We have a respons ib i l i ty toward the ind iv idual  man .  But  we 
also have a responsib i l i ty towards the society i n  which we l ive. That 
i nd icates certain  preferences for our work . 

Under otherwise equal conditions J would suggest that we give 

preference to young people, to people who actually hold a job, and 
to people with a responsible attitude to life.  

Without going i nto deta i l s  I would l i ke to poin t  out  a few 
i mportant  considerat ions,  re lat ive to the select ion of cases for 
particu lar  k i nds of reconstructive surgery. 

( I )  I ntra-ocu lar  su rgery in leprosy is a most d ifficult  and tricky 
d i scip l ine .  I would strongly advise anybody who does not have 
considerable experience in optha lmology and leprosy not to under­
take i t .  Precaut ions against  reactions apply here wi th  man ifold force . 
A fi rmly negat ive baci l l a ry i ndex and a perfectly stat ionary morbid

" 

condit ion are obl igatory. 
(2) Temporal is  transfer a .m.  G i l l ies, the accepted method for 

correct ion of para lyt ic l agohthaloms, i s  an exce l lent  prevent ion of the 
d readed b l i ndness. In experienced hands sat i sfactory resu l ts  can be 
expected i n  c lose to 1 00 % of the cases. Prevent ion of b l i nd ness is so 
u rgent that nobody should be excluded, not  even the confirmed 
beggar who defies a l l  attempts a t  rehabi l i tat ion .  The rules govern i ng 
baci l lary i ndex may be s lackened considerably. The on ly  real ly 
val id  contra ind icat ions  are fran k  reaction  and serious  infection of the 
face . This i s  probably the on ly  condi t ion where i t  can be advisable 
to operate under the dangerous 'corticosteroid umbrel la ' .  

(3)  Surgery o n  bone i n  leprosy is  concerned both with the effect 
of anaesthesia/ i nfection  and w i th  d i rect leproma i nfiltrat ion into 
bone .  Together with surgery of the nerve this  i s  the least  explored 
and u nderstood part of the d i sc ip l ine .  The condit ions relat ing to 
the morbid condi t ion and to poss ib i l i t ies of secondary infect ion 
shou ld  be str ict ly  observed . 

(4) U lcer surgery often deals w i th  bone surgery, but  is primari ly  
a means to secure safe hea l i ng of the weightbearing surfaces.  I t  
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requires carefu l and expert evaluation of t issue, and even in  com­
peten t  hands the resu l ts are not very encouraging.  The happy 
chopping away of d i seased bone that was, and I bel ieve sti l l  is , an 
important part of the u lcer regime in many places, should be 
d iscarded. U lcer surgery is essential ly a los ing battle, where every 
mil l i metre of bone counts .  Factors specific to leprosy make i t  
extremely d ifficult ,  even for experienced radiologists and  orthopaedic 
surgeons, to j udge the viabi l i ty of involved bone . So be carefu l  and 
play i t  safe .  Before actual surgery is resorted to the good old con­
servative methods of i

"
mmobil ization and drainage of fran k  infect ions 

should be given a very generous tria l .  
(5) The condit ions grouped round the paralytic drop foot are 

probably  the most reward ing for the surgeon . Given good sk in  
condit ions and a reasonably clear fie ld  as far as leprosy is concerned 
the on ly  worry is rea l ly the presence of frank or obscured u lcers 
wi th  deep seated smouldering infect ion of the foot .  The freely 
mobile, but stable foot with no angular deviat ions or  posterior 
contractures is  natural ly the choice for a perfect resu l t, but  even 
much worse feet can yield quite satisfactory resul ts .  

(6) In surgery of the hand cond it ions that are l ikely to yie ld poor 
resu l ts should be recognized . Extensive paralysis, particu larly 
i nvolving the rad ial nerve, always gives a comparat ively poor resu l t .  
The same is  t rue of the long standing paralysis with st iff joints that 
do not respond to physiotherapy. The effects of anaesthesia/ infect ion,  
particu larly on the jo ints a l so tend to give less  satisfactory resu l ts .  

The problems concerned wi th  the select ion of cases for hand 
s urgery throw l ight over a very important considerat ion . I t  may be 
possible to obtain a better resu l t  i f  you subject the patient to pro­
longed periods of physiotherapy. Are we j ustified in aiming at a near 
perfect resu l t  if th is  means so long absence of the patient from h i s  
normal surroundings that he  comes home ·a  social wreck wi th  a near 
perfect surgical resu l t ? After all the social rehabi l i tation of the 
patient is the final test of our therapy. 

(7) Surgery of the face, notably the nose and the eyebrows, is 
more than any other branch of the d iscipl ine a d irect attempt at  
socia l  rehabi l itation .  We who are accustomed to being with t hese 
deformed patients may not consider madarosis of the eyebrows or a 
col lapsed nose a serious d i sabi l i ty compared with a claw hand or a 
d rop foot.  To the person looking for a job i n  a normal society i t  
may quite eas i ly be the cornerstone of h is  su rgical reconstruct ion .  
After a l l ,  what  is  the good of being ab le  to do a job,  if nobody wants 
to employ you ? 

The structures we deal with render a strict observation of the 
rules governing the morbid conditions extremely important .  

I would l i ke to add a few suggestions for the plann ing of th is  
service . We should recognize that i t  cal l s  for h ighly trained, dedicated 



R ECONSTRUCT I V E  SURGERY IN LEPROSY 1 3 1  

people.  I do not want to be und uly pessimistic, but we are not likely 
to be flooded with trained physiotherapists or surgeons .  And the 
job certain ly is overwhelmingly big. This should compel us to think  
in  rational lines about the  way in  which we, can utilise available 
personnel  and funds .  I should imagine that the logical way would be 
to bui ld  up good centres at suitable p laces and then extend a real 
co-operation with outlying colonies and hospitals .  
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TREATM ENT IN LEPROSY WJ TH ETT SU L 

PREL[ M [ NARY I NFORMATION 

by Doctors V. K .  LOG I NOV, N .  G. VANTANOVA and V. S. BRAGINA 

(Reprinted from Uchen iye Zapisk i  No.  3/8, Astrakhan 1 962, pp. 9- 14, i n  Engl ish 
t ranslat ion from the original R ussian by the k indness of Dr. J .  I .  Miri10w of 
Medical Department ,  I mperial Chemical I ndustries Ltd . ,  Macclesfield, 
Chesh ire, England). 

DEL PIANTO has establ ished ( 1 950) that a mixture of d ifferent 
thiols contains material  capable of prevent ing development  in 
experimental t ubercu losis in gu inea pigs.  That information has 
attracted the attent ion of research workers towards a combinat ion of 
th io ls  and towards the poss ib i l i ty of obta in ing a remedy agai nst 
tuberculos is .  DAVIES et al. ( 1 956) discovered that ant i - tubercu lar  
action was i nherent on ly  in  the ethy l  homologous substances con­
taining a mercaptan combination . Further research carried out by 
DAVIES and DRI V E R  ( 1 958) has proved that Etisul has that anti­
tubercular act ion which was comparable with the act ions of iso­
n iazide and streptomycin .  

Mercaptan is  a colourless, volat i le l iqu id  with an  unpleasant 
odour.  Chemically it is very similar to alcohol, differing from them 
in their sensitivity to oxidate. Et isu l  is an ester of isophthal ic acid 
and ethyl mercaptan . This pale coloured oi ly l iqu id has an  odou r  
remin i scen t  o f  garlic a n d  o f  decaying fru i t .  

The first  thiol substance (sodium ethyl thiosulphate) for the  
medical  treatment of leprosy patients was  i nvest igated by BERTACCINI  

i n  1957 .  These observat ions were carried out  o n  3 l patients wi th 
symptoms of leprosy (26 men patients wi th les ions were t reated with 
sulpha d rugs) . Only 14  of these patients had act ive man ifestat ions of 
the d i sease for the following 9 months. The authors found that the 
drug had a definite action in the treatment  of leprosy, no  less than 
certa in other remedies. 

DAVEY ( 1 958) has observed that an  appl icat ion of Etisul on the 
skin by inunction (rubbing) brought about a qu ick and s ignificant 
reduction of bacterioscopic index.  Degenerative s igns of Mycobac­
terium leprae have been noticed after 3 weeks of i ts  applicat ion .  
DEL PIANTO himself came to the  same conclusions i n  1 958 .  
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DAVEY and HOGERZEI L i n  1 959 publ ished their results after 1 9  
months of c l i n ical tr ials on 65 patients who had active manifestations  
of  leprosy and were treated with Et i su l .  They came to  the  conclus ion 
that Et isu l  d isplayed a vis ible chemotherapeutic action  i n  the first  
two to three months of treatment .  So the t reatment continued . But 
on exceeding four  months of treatment there were s igns of Myco­
bacterium /eprae resistance to the treatment observed i n  these 
patients. The authors not iced that if, after 8- ] 2 weeks of t reatment,  
they added to the Et isu l  D DS (Ciba 1 906) or  DDSO, the effect of 
treatment would be more noticeable.  DAVEY and HOGERZEIL wrote 
that after one year of such treatment there were regress ive changes 
for at least six months,  su rpass ing such cases where on ly the treat­
ment with the conventional preparations was admin istered in ternal ly  
They persdhal ly recommended the  appl icat ion of Et i su l  in  com­
binat ion with D DS.  

S ix months after pub l ication of h i s  first  results DAVEY ( 1 959) 
publ ished his  further observations and came to the conclus ion that 
the best effects had been observed when Etisul was given in con­
junct ion with D DS and D PT (Ciba ] 906). 

Dur ing the past two years a number of publications have 
appeared, the authors confirming the posit ive i nfluence of Etisul on 
the course of a leprosy process. (LECHAT, 1 959 ; Ross, TELFER and 
HILTON ] 960 ; Ross INNES, 1 960 ; BROWNE, 1 960 ; MUKERJEE and 
GHOSAL, 1 960 ; MOLESWORTH ,  1 96 1 ; JAMISON, ] 96 1 ; DHARMENDRA 
and NORDEEN, ] 96 1 ) . 

At  that time ( 1 96 ] )  DAVISON had applied Etisul i n  conjunction 
with DPT and DDS in 33 cases of leprosy during a period of 1 2  
months and the resu lts were i dentical with the results obtained i n  33  
patients treated only wi th  DPT and DDS.  He d id not not ice any real 
d ifference in therapeut ic effect .  

We had u nder our  care 10  patients .  They were suffering from the 
lepromatous type of leprosy and they were a l l  treated at the Institute 
for the Study of Leprosy in 1 96 ]  ( Dr .  Subin's  Inst itute at Astrakhan, 
U .S .S .R . )  and unt i l  that t ime none of them had any treatment for the 
above mentioned complaint .  In  the age group between ] 7 to 20 
years there were 3 patients, in the age group 2 1  to 30 years there were 
4 patients, i n  the age group 4 1  to 50 years, 2 patients but in the age 
group over 50 there was only one patient.  There were 4 male and 6 
female patients. In al l  patients the leprosy process developed in an 
active form and was i n  a rather advanced stage. The manifestat ions 
of the sk in  were focal i nfiltrations,  deep and diffused infiltrations 
and nodules. I n  four of those patients, because of the i nfiltrations 
which affected the mucosa of the upper respiratory tract and 
the muco-membranes of the nose, the respiration was i mpaired . 
One patient suffered from aphonia .  S ix patients were treated and 
cured where the process was affecting the peripheral nervous trunk. 
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They had a severe pain on palpat ion and a loca l temperature of 
the extrem it ies .  S ix patients were treated s imu l taneously, the others 
accord ing to the order of their  admi ss ion to the I n st i tute. Port ions 
of skin were taken from the affected parts of the body for the 
purpose of h istological examinat ion .  The lepromatous structure of 
the i nfiltrat ions was confirmed and contained a large number of 
M. /eprae which were main ly  homogeneous .  

We appl ied the fol lowing method of treatment .  Et i su l  was 
obta ined i n  the form of a cream from I .e . T .  Lim ited, at 5 g .  and i t  
was  given to the patients twice a week by i nunct ing .  The i nunction 
was made both to the apparent ly unaffected parts of the body as wel l  
a s  those parts o f  t h e  body wh ich had nodu les, b u t  excluding the 
head , neck and ha iry parts . At first the treatment of inunction 
was done by the nurs ing S ister, but as t ime went on the procedure 
was carried out  by the patients themselves under S ister's super­
v is ion .  The procedure of i nunction lasted about 20 min utes. After 
that fol lowed an hour's rest ; at the t ime of rest the parts of affected 
and i nuncted skin were left uncovered . Some t ime after the patients 
had a shower. The cream was rubbed i nto the sk in ,  a l ternate ly  the 
shoulders, chest, abdomen, along the spine, buttocks and h ips .  The 
disposit ion of the d i seased lesions was not taken in to account at th is  
stage . Each of these pat ients received 'Avlosulfon'  ( DDS) by mouth ; 
1 00 gm. dai ly for the duration of 4 weeks .  At the beginning of the 
fifth week the dose of 'Avlosul fon'  was i ncreased to 200 gm. daily, 
1 00 g .  morn ing and 1 00 g .  even ing .  All  these pat ients treated with 
Etisul were housed in  a separate bu i ld ing .  The unpleasant garl ic 
odour due to Et i su l  d id not worry the patients a l though its smel l  
l i ngered pers istently. 

The course of t reatment lasted six months .  During that t ime the 
patients received 22 inunctions of Et isul  and 28 .2 g .  of 'Avlosu lfon'  
per month .  On complet ion of the first course of treatment w ith 
Etisul and 'Avlosulfon'  the s ix  remain ing pat ients received from 23 
to 40 i nunct ions of Etisul and an adequate quant i ty of 'Avlosulfon ' .  
As a result  of t reatment there was  constant regression of the  d isease . 
I t  was noticed i n  a l l  patients that there was a d isappearance of 
infi ltrations and nodu les and reduction and complete d isappearance 
of facial  swel l ings and puffiness . B reath ing through the nose became 
easier and freer and recovery of the voice set i n .  Worsening of the 
affected peripheral nervous system was not not iced i n  any patient .  

H istological examination of the affected port ions of the sk in  has  
been fol lowed i n  s ix cases . I n  al l  these patients we were i n  a posit ion 
to establ ish changes such as the appearance of regress ion i n  specific 
symptoms, i nfiltrat ions of the sk in becoming much more l imited, 
fibrous changes occurr ing and a lso a reduct ion in the number of 
M. /eprae which became predomi nantly granular .  In one case the 
i nfi ltration of lepromatous structures was replaced by an infil trat ion 
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of the type of a s imple inflammation with isolated granu lar  M. leprae. 
Marked improvement in general state of health was noticed, for 

the patients gained approxi mately 2 to 3 kg.  in weight .  
Symptoms of toxic dermat i t i s  appeared in  two cases in  the course 

of treatment .  Thus we had to stop the treatment temporari ly ,  but 
after the symptoms of toxic dermat i t is  d isappeared the treatment was 
resumed . In these two cases the dosage was reduced . One of these 
patients abandoned the double dose cycle .  In two cases a lbumin was 
detected (0 .099 mgm . per cent .  and 0 . 1 65 mgm . per cent) .  The 
a lbumin d isappeared dur ing the course of treatment .  In three cases 
sed imentat ion was s l owed down .  In three other cases on examination 
the bacterioscopic i ndex was red uce::! to O. At the same t ime, in  five 
pat ients despite the dosage with vitami n B 1 2 , we not iced a depress ing 
infl uence on the blood state . They had red uced haemoglobin by 
1 .4- 1 . 7  g.  per cent .  and erythrocytes by 1 - 1 . 2 m i l l ion .  For i l l ustration 
we sha l l  g ive you short notes about the h istory of the d i sease on a l l  
those patients who are sti l l  under observat ion .  

Case 1 

Patient Z 

( Female) ,  26 years o ld .  Entered the I nst i tute for the Study of 
Leprosy on 20th April 1 96 1  with lepromatous type of leprosy 
showing an erythematous i nfi l tration on her face, neck and upper and 
lower extremit ies .  These infiltrat ions were d iffused on both buttocks 
and rather superficia l .  In the region of the hips the infiltrat ion 
was much more marked . At  the e lbow the cubital and u lnar nerves 
were moderate ly  thickened on palpat ion .  The lepromin  test was 
negative.  On histological examinat ion a port ion of the d i seased sk in  
showed an infiltrat ion of lepromatous type which was  observed 
together with a quant i ty of homogeneous leprosy baci l l i .  On the 
8th May 1 96 1  treatment started with 'Et isu l '  by inunction and 
'Avlosu lfon ' .  Regressive changes were observed after 5 in  unctions 
with Etisu l ; loss of brightness i n  colour of the infil trat ions, both on 
the patients face and on the extremit ies was noted . At  the same t ime 
the patient had an abortion performed by a doctor which terminated 
her six weeks'  pregnancy. As the treatment cont inued the regression 
of this  patient's infi ltrat ions progressed favourably. After 1 0- 1 2  
i nunctions with Et isul  there was a defini te improvement for the 
infi l trat ions of the face became paler and on the extremit ies the 
infi l trat ions acqu i red rather a yel lowish brownish colour. The 
i nfiltrat ions in other parts of the body began to decrease and 
gradual l y  the facia l  infi l trat ions almost d i sappeared towards the end 
of the t reatment .  The infiltrat ions of the extremi t ies d i sappeared as 
wel l ; but on the skin around the h ips pronounced infi ltrat ions 
were noted at the beg inn ing of treatment and patches of hyper­
chromia  appeared . On repeating the h istological examinat ion 
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of t he d iseased skin (after the completion of treatment), regressive 
changes had taken p lace . There was a sort of replacement of infi l ­
trat ions of the lepromatous type with homogeneous M .  /eprae by 
insignificant infiltrations with s imple i nflamed structure and an 
isolated granular mycobacterium.  At  the same t ime there was 
noticed a development of fibrous changes . 

At  the end of treatment the bacterioscopic index became equal to 
0 (42 . 5  % before the begin ning of treatment) .  I t  was also not iced that 
previous to the course of treatment with Et isu l  and Avlosulfon  
a lbumin  was  present  in  approximately 0 . 1 65 % but i t  d isappeared 
at t he end of treatment .  

Erythrocytes which were at the beginn ing of treatment approxi­
mately 4,2 1 0,000 went down to 2,650,000 after the treatment was 
completed . 

Case 2 

Patient G 

(Male), 20 years of age . Admitted to the I nst itute for the Study 
of Leprosy on  20th Apri l 1 96 1  with lepromatous type of leprosy. 
There were deep infi ltrat ions present  on his face, uneven infi l trat ions 
on the hands,  and in  p laces confluent les ions erythematous i n  colour 
and s ingle nodules.  On the skin of the chest, abdomen and along the 
spine marked infi l trations were presen t  of a rosy red colour.  The 
infiltrations were also present  in the patient's lumbar region and they 
were sl ightly swollen . On palpat ion i t  was found that the e lbow 
nerves were moderately thickened and d iseased . The lepromi n  
reaction was negative . On histological examination a portion o f  the 
skin was found to possess signs of lepromatous i nfiltrat ion,  together 
with a large quantity of homogeneous and granular bacil l i .  The 
treatment with Et isu l  and Avlosu lfon bega

·
n on 8th May 1 96 1 . After 

five inunctions with Et i su l  i t  was not iced that swo l len infi l trat ions 
in the lumbar region became somewhat paler and less swol len . As the 
treatment went  on  i t  was observed that the infi ltrations became 
gradually paler and resorpt ion of the infi ltrat ions took place on the 
face, l umbar region and extremities. 

After 40 i nunctions with Etisul i t  was observed that the flu id 
exudate regressed . There were noticeable reduct ions i n  infi ltrations 
of the face and extremities .  As far as the l u mbar region i s  concerned, 
the infiltrations have almost d isappeared . Once the course of treat­
men t  was completed there were on ly  residual manifestations in the 
facia l  infiltrations. The origina l  infiltrat ions which appeared in the 
l umbar region began to look macular .  On histological examination 
wh ich was repeated on a number of occasions i t  was fou nd that 
changes had taken p lace i n  decreasing the i nfi ltrat ions and there 
was an increase in granular  forms of mycobacteria .  
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Case 3 
Patient D 
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( Male), 1 7  years of age. Admi tted to the I nst i t ute for the Study 
of Leprosy on 1 4th March 1 96 I ,  with a rather '  large part of h is  body 
affected by the lepromatous type of leprosy. There were d iffused 
i nfi l trat ions on  the face, especia l ly  of external aud iotory meatus and 
the ear lobe. Breathing through the nose was rather d ifficu l t  and 
there was aphonia .  Vast and deep infi l trat ions were s i tuated on  the 
chest and the abdomen . There were d iffused infi l trat ions on the 
extremi ties .  On both el bows the nerves were swol len . There was also 
d isturbing pain of the polyneurit ic type around the elbow and the 
knee jo int .  

The lepromin test  was negative. On histological exam ination of 
the diseased portions of sk in ,  structures of the lepromatous type 
were observed and also a large quantity of homogeneous and 
granular leprosy bac i l l i  were seen .  Thus the treatment began on the 
8th May 1 96 1  with i nunction of Eti su l ,  and Avlosu lfon by mouth . 
After 5 i nunctions of Et isu l  the patient's voice became clearer, more 
sonorous. Later the colour  of the patient's face became paler, the 
infi ltration regressed.  Breathing through the nose became free. After 
35  treatments with Etisul and 1 05 treatments with A vlosulfon  the 
patient's voice became normal , the infi l trat ions on the face decreased , 
whi le the i nfi ltrat ions on  the back d isappeared . A t  the end of treat­
men t  there was a not iceable decrease in the infi l trating process .  The 
general condit ion of the patient as far as health goes during  the 
t reatmen t  was good.  His weight went up  by 1 1  kg.  

Aggravation  in the process of the d isease was not observed . By 
repeating histological examination regressive changes were noted 
which were expressed in  reduction of i nfil trat ions in the area and 
degeneration  i n  the mycobacteria .  Before treatment  0.099 mgm. 
per cen t  of a lbumin was found in the patient's urine and it d i s­
appeared altogether after 22 i n u nctions wi th Et isu l .  

We have carried out a comparative appraisal of the results of 
treatment  by Etisul i n  combi nation w ith Avlosulfon  (��S) com­
pared with the results obtained in treatment  of the patients with DDS 
alone. Our prel iminary observations allowed u s  to suppose that by 
application of Etisul i n  combinat ion wi th  Avlosu lfon  regressive 
changes i n  the cutaneous symptoms became more evident, and much 
earl ier  evident .  So towards the end of the course of treatment the 
results were more permanent  than in the patients where the treatment  
was  carried out  by Avlosulfon  only. 

In  the groups of patients treated with Etisul and A vlosulfon 
there was evidence that one patient's treatment was aggravated by 
the combi nation of Et isul  and Avlosu lfon .  I n  no case d id  we notice 
any reaction on  the ski n .  I n  the patients who were treated with 
Avlosulfon  only some reactions of nodular erythema were seen .  
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Summary 

(a) Combined therapy of Etisul  and Avlosulfon on patients with 
lepromatous type of leprosy who were not previously treated showed 
a rapid  effect from the c l in ical point of view which was confi rmed 
by histological examination .  

(b) In  some patients, i n  the proces� of treatment with Et isu l  and 
Avlosulfon it was possible to observe a depression in  the funct ion 
of the haempoietic system which i s  connected to some extent with 
the action of Avlosu lfon .  

(c)  The foregoing observations on the act ion of Et isul  and 
Avlosulfon on al l  types of leprosy ought to be continued and 
s imi larly the use of Etisul  in combination with O PT should be 
tested . 
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T H E U S E  OF T RIA M CINO LONE* IN T H E  
T R EAT M ENT OF SEVE R E  L EPRA R EA CTIO NS 

by DR. K .  F .  SCHALLER,  

Chief of Leprosy Control Ser vice, P. O .  Box 1 1 3 3 ,  
Addis Ababa, Ethiopia 

I ntroduction 

The large variety of drugs and the great number used in the 
treatment of lepra react ions ind icate that there does not exist a drug 
of choice for the t reatment of a cond it ion which has ga ined increased 
importance in leprosy si nce the in t roduct ion of efficacious chemical 
therapeut ics . 

Drugs wh ich show ant i - i nflammatory and ant i -a l lergic properties 
are usua l ly  t r ied out  in lepra reactions. Opt imist ic reports are often 
pub l ished on drugs which later prove to be wi thout  value because 
of the fact that pat ients were not wel l selected and react ions were 
t reated which would have d i sappeared in a short t ime by themselves. 

The majority of leprologists nowadays agree with COCHRANE 

that cortisone is considered to be the d rug of choice in the t reatment 
of lepra react ions but there a re a lso other opin ions of author i t ies 
who find the use of cortisone in lepra react ions contra- ind icated . 

At the Pri ncess Zenebework M emorial  H ospita l  cort icostero ids 
and the anterocorticotrophic hormones were used in  compl icated 
lepra react ions for more than 5 years wi th  sat isfactory resu l ts, bu t  
i t  must  be  admi t ted that  the success depends on the r ight dosage 
wh ich varies from ind iv idua l  to ind ivid ua l .  In what  fol lows, the 
resu l ts of the tr ia ls made wi th one of the recent cort icosteroids, 
'Triamcinolone' w i l l  be reported . A prel iminary study was made on 
1 2  cases w ith encouragi ng resu l ts and then used on 30 patients 
suffering from erythema nodosum leprosum.  

Chemistry 

Triamcinolone is a new cort icosteroid synthes ised by BERNSTEI N  
wh ich  has an ant i -a l lergic and ant i-rheumatic act iv i ty.  This com­
pound is said to have considerably less sod ium-reta in ing properties 
than earl ier agents and at the same t ime is a lso said to possess good 
gluco-corticoid act iv i ty .  Stud ies in  human bei ngs demonstrated a 
potency of 4 mg. of Triamcinolone as bei ng eq u ivalent to 5 mg. of  
Predn isolone .  

Triamcinolone d iacetate has the generic formu la  9 a lpha-fluoro ,  
1 6  a lpha-hyd roxy, d l  -hydrocortisone or 9 a lpha-fluoro, 1 6  a lpha­
hydroxy predn isolone.  

° LEDERCORT-A merican Cyanamid Company. 
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Fig. /I  



Fig. I II  

f .  Before trea tmem t with Triamcin olone . 

II .  24 hours after the incep t ion of treatmen l .  

I f f .  48 hours ajier the incep tion of trea tmell t .  
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Choice of Patients 

Only pat ients suffer ing from recurrent and longstand ing erythema 
nodosum leprosum were taken for this tr ia l . Nearly a l l  the pat ients 
showed severe impai rment of thei r  hea l th and a l l  of them had 
had prev ious treatment w i th D DS (d iamino d ipheny lsu lfone)  rang ing 
from s ix  months to five years. E ighteen pat ients were males, between 
1 8  and 45 years of age and wi th a leprosy history of one to eight years . 
The female pat ients ranged i n  age between 24 and 42 years, had been 
i l l  from two to n i ne years and had been un

'
der treatment fo r periods 

ranging from eight months to four years. The course of the react ions 
i n  a l l  selected cases l asted longer than 1 5  days .  This was eas i ly  
demonst rated by stopp ing the drug, such a proced ure bei ng  a lmost 

i mmediately fol lowed by recurrence of the temperature, pa i n s  and 
other s igns  characterist ic of cont i nu ing  act iv i ty.  

Dosage 

Triamcinolone was used in tablets of 4 and 2 mg. start i ng  w i th 
dai ly doses of 24 up to 32 mg" be ing  given 4 hourly or in 3 d i vided 
doses .  The red uct ion of the dose then was made by 6 or 4 mg . 
da i ly  unt i l  the maintenance dose was reached . This cou ld  be eas i ly  
assessed by observ ing the cond i t ions  of the pat ients carefu l l y .  I n  
most o f  the cases ( 1 8 ) ,  the mai ntenance dose was 4 mg. ,  bei ng 
reached in 6 to 7 days .  I n  4 cases 8 mg . was necessa ry for keeping 
suppressed the s igns of react ion . S ix  cases req u i red on ly  2 mg. da i ly  
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as a maintenance dose .  I n  3 cases the resu l ts were uncerta in and 
higher doses had to be given for longer periods .  The treatment on an 
average lasted for 1 2  days with a total dose of 92 up to J 40 mg. of 
Triamcinolone.  The 3 cases wh ich had to be treated for 1 5  up to 22 
weeks were not incl uded in the statist ics.  

Clinical Results 

Out of the 30 patients on ly  3 d id not show marked i mprovement, 
which was usual ly observed within 1 2  to 24 hours after the treatment 
started . Often the response was dramatic ; the patients were rel ieved 
from their pains ; the temperature dropped to normal or  below and 
part of the lesions d isappeared within 1 2  hours.  The earlobes which 
were oedematous and glossy appeared soft and wrink led after one 
day. 

Figure I I  shows the ears of a patient taken 24 hours and Fig .  I I I  
48 hours after the i nception of the treatment .  

Within 3 to 6 days i n  most  i nstances, the erythema nodosum 
lesions became flat and appeared less indurated accom pan ied by an 
i mprovement of the pat ient's general hea l th .  The 3 patients who 
req uired pro longed treatment d id not react favourably and exacerba­
t ions occurred dur ing the long course of the ir  cond i t ion .  A lso 
c l in ical l y  no improvement was observed but the pat ients complained 
less of pains when Triamcinolone was given .  The red blood sedi ­
mentation rate remained h igh and the  temperature cou ld  not  be 
influenced by the doses of Triamcinolone given to them . I n  the other 
cases, as ment ioned before, the temperature dropped within a few 
hours and remained normal whi l st taking  the drug.  The blood 
sedi mentation rate decreased wi th the general improvement .  

Side Effects 

The patients under treatment up to 24 days did not show any 
significant side effects. One of the 3 patients who requ i red longer 
treatment showed Cushingoid changes. In 6 pat ients the raised 
temperature suddenly dropped within a few hours to below normal 
and could not be measured by the thermometers used in the ward . 
This effect d id  not give rise for complaints from the patients' s ide .  

Summary and Conclusion 

Out of 30 patients suffering from severe erythema nodosum 
leprosum, 27 showed marked i mprovement of the i r  symptoms when 
treated wi th Triamcinolone. The start ing dose, ranging from 24 to 
32 mg. da i ly, could be quickly reduced to the maintenance dose 
which varied between 2 and 8 mg. a day. The average length of 
treatment in  27 severe cases was 1 2  days by the end of which t ime 
the reaction had genera l ly  completely subsided . 
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The admin istrat ion of Triamci nolone i s  ind icated in  severe 
lepra reactions, s ince it suppresses t he const itut ional  symptoms and 
complicat ions and makes the patient feel more comfortable. 

Further studies employi ng long-act ing corticosteroids, especia l ly 
those of t he repos i tory type, should be of interest . Tria ls  with 
triamcinolone d iacetate, 40 mg. per cc . ,  administered intra­
muscularly in once-weekly  doses are being carried out at present and 
the results  wi l l  be reported on  in the near future .  
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Schieffelin Leprosy Research Sanatorium, Karigiri P. O . ,  N.A . Dt .  

Of late the role of genetic factors i n  the development of d i sease 
has become a subject of great i n terest .  This  study i s  an attempt to 
find out whether there i s  any associat ion between A BO blood groups 
and the i ncidence of leprosy. 

Materials and Methods 

( I )  Study Series : Blood group frequency d i str ibut ion was deter­
mined for a series of 526 leprosy in and outpatients (male and female 
and a l l  age groups are i ncl uded) rece iv ing reguLar t reatment at 
Schieffe l in  Leprosy Research Sanator ium, Karig ir i ,  South I nd ia,  
during  a period of one and a half months ( I Oth  Ju l y  1 962 to 24th 
August 1 962). A lmost all the above patients come from nearby 
v i l lages wi th in  a rad ius  of 25  m i les from the hospital . 

(2) Control Series : Blood group frequency d istribut ion was 
determined for a series of 1 ,000 first time blood-donors at the blood 
ban k, Christian Medical  Col lege H ospital ,  Vel lore ,  S .  I nd ia, s i tuated 
1 0  m i les away from the Schieffel i n  Leprosy Research Sanatorium. 
Karigi ri . These thousand donors consisted of two samples of 500. 
The first 500 was taken dur ing the period 24th November 1 959 to 
1 st J une 1 960 and the second 1 9th  October 1 960 to 30th June 1 96 1  
with a n  i n terval of about fou r  months between the two samples.  

These donors come from the same areas and belong to the same 
racial group as the leprosy pat ients and t herefore they can be con­
sidered as representatives of the general populat ion from which the 
leprosy patients come . However, i t  must be mentioned that though 
the donors composed of both male and female subjects, they are al l  
adults and leprosy has been excluded only by gross examinat ion .  

Method: B lood was  obtained from the  leprosy patients by the 
fi nger-prick method (and whenever it was not possible that way, 
blood was drawn from the vei n), and grouped within 48 hours by the 
sl ide technique.  G reat care was exercised by the i nvestigators to 
avoid technical errors in  grouping .  No effort was spared in repeating  
the  whole procedu re when there was  any doubt .  Similar technique 
was employed by the blood ban k  in grouping the donors .  

Leprosy was diagnosed and the type classified by experienced 
leprologists after a thorough physical examination of the pat ient .  
Bacterial Index was done on  a l l  the cases, and when there was any 
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doubt the d iagnos is  was confirmed by h istopathology. I n ternational 
classificat ion was fol lowed i n  classify ing the cases under study. 

Results 

Table I sh ows the freq uency d i str ibut ion of d ifferent types of 
leprosy among the 526 patients. 

TABLE I :  Freq uency d i str ibut ion of d ifferent types of leprosy 
among the 526 patien ts : 

Type of disease 

Lepromatous 

Non- Lepromatous : 
( I )  Tuberculo id 
( 2) Borderl i ne 
( 3 )  I ndeterminate 
(4) Neural 

No. of cases 

258 

268 
1 30 
5 1  
8 5  

2 

Table 2 gives the frequency d i str ibut ion of blood groups among 
the two series. 

TABLE 2 :  Blood group d i str ibut ion of 526 leprosy pat ients and 
1 ,000 first time blood donors .  

Blood Control Series Study Series 
Group No. of cases % No. of cases % 

A 2 1 4  ( 2 1 .4 %) 1 30 (24 . 7 %) 
B 33 1 ( 3 3 . 1 %) 1 23 ( 23 .4 %) 
0 397 (39 . 7 %) 257 (48 . 9 %) 
A B  58 ( 5 . 8  %) 1 6  (3 .0 %) 

TOTAL 1 ,000 ( 1 00 %) 526 ( 1 00 %) 

From Table 2 i t  can be seen that the d i str ibution of the blood 
groups in the two series d iffer ( X2 = 24. 776 P < 0.00 1 ), suggest ing 
an association between the blood groups and the incidence of leprosy. 
Compared to the control series, the i ncidence of leprosy i s  h igher i n  
the '0' group a n d  lower i n  the ' B '  group i n  the study series. I n  the 
other two blood groups the d ifference between the two series are not 
significant .  

In Table 3 the blood group d istribution among the lepromatous 
and non-lepromatous patients are shown .  
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TABLE 3 :  Blood group d istr ibut ion among 258 lepromatous and 
268 non- lepromatous patients .  The two d i str ibut ions do not d iffer 
s ign ificantly : (X2 = 2. 594 P > 0.05) .  

Blood No. of cases ill No. of cases ill 
Group lepromatous non-lepromatous 

A 62 ( 24.03 %) 68 (25 . 37 %) 
B 68 (26 . 36 %) 55  ( 20 .52 %) 
0 1 2 1  (46.90 %) 1 36 ( 50 . 75 %) 
A B  7 (2 . 7 1 %) 9 ( 3 . 36 %) 

TOTAL 258 ( 1 00 %) 268 ( 1 00 %) 

Tables 4 and 5 show the d istri but ion of blood group among 
lepromatous and non-lepromatous pat ients as compared to that 
found in the control series. 

TABLE 4 :  B lood group d istr ibut ion among 258 lepromatous 
pat ients and the 1 ,000 blood donors : 

Blood No. of cases ill No. of cases ill 
group cOlltrol lepromatous 

A . 2 1 4  ( 2 1 .4 %) 62 ( 24 .03 %) 
B 33 1 ( 33 . 1 %) 68 ( 26 . 36 %) 
0 397 ( 39 . 7 %) 1 2 1  (46.90 %) 
A B  58 ( 5 . 8  %) 7 (2 . 7 1 %) 

TOTAL 1 ,000 (1 00 %) 258 ( 1 00 %) 

TABLE 5 :  B lood group d istr ibut ion among 268 non- lepromatous 
pat ients and the 1 ,000 blood donors : 

Blood No. of cases ill No. of cases ill 
group control lIoll-lepromatous 

A 2 1 4  (2 1 .4 %) 68 (25 . 37 %) 
B 33 1 (33 . 1 %) 55 (20 .52 %) 
0 397 (39 . 7 %) 1 36 ( 50 .7 5 %) 
A S  58 ( 5 . 8  %) 9 ( 3 . 36 %) 

TOTAL 1 ,000 ( 1 00 %) 268 ( 1 00 %) 

I t  i s 'evident from the above tables that the blood group d istri­
but ion among lepromatous and non-lepromatous pat ients d iffer 
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significantly from the control series (X2 = 9 .923 P < 0.02, X2 = 

2 1 .002 P < 0.00 I respectively) . These resu lts are comparable with 
the overal l  resu l ts g iven i n  Table 2 .  

In Table 6 the relat ive i nc idence of leprosy among '0' group as 
compared to ' 8 ' group leprosy patients are obtained by simple cross 
multipl icat ion .  Thus, for example, the resu l ts for the study series 
show 1 2 1 0's and 68 8's among the lepromatous leprosy patients 
as aga inst 397 O's and 33 1 B's  amongst the controls : 

1 2 1  3 3 1 
- X - =  1 .48 

68 397 

So we can say that this sample ind icates an incidence of d isease of 
1 .48 in  persons of '0' group as compared with 1 .00 in  persons of 
group ' B' .  

TABLE 6 :  Relat ive i nc idence of  Leprosy in  '0 '  group as compared 
to ' 8' group in the study series : 

Discussion 

Type of Leprosy 

Lepromatous 
Non-Lepromatous 
TOTAL : Lepromatous and 

Non-Lepromatous 

Relative incidence 
o B 

1 .48 
2 .06 

1 . 74 

In analysing the results  of this study, two facts must be borne 
in mind. 

( 1 )  There is  no un iformity between the control and study series 
in age and sex d istr ibut ion.  

(a) In the study series the rat io of male to female patients i s  
approxi mately 5 : 1 ,  wh i le t hat i n  t he control series is  approximately 
1 0 : 1 .  

(b) I n  the control series the subjects are a l l  adults  between the 
ages of about 20-50, wh i le patients of a l l  age groups a re found in  the 
study series. 

(2) Leprosy was excluded in  the control series only by a gross 
examinat ion.  

Apart from the above considerations,  this study may be of 
s ignificant value in  point ing out the fol lowing facts : 

( I ) .  That the d istr ibution of blood group in  leprosy patients differ 
s ign ificantly from that of the general populat ion, suggesting an 
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associat ion between the i ncidence of leprosy and the ABO blood 
groups. 

( 2) I nc idence of leprosy i s  h igh in '0' group and low in ' B ' group. 
(3) I ncidence of leprosy is  nearly tw ice as . h igh i n  '0' group as 

compared to the ' B '  group .  
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TRAINING IN PHYSI OTH ERAPY FOR 

LEPROSY WORK ERS 

by R .  S .  BUKER,  M. D . ,  D .P . H .  

Course conducted a t  the McKean Leprosy Colony, Chiengmai, 

Thailand, 8 th January - 1 2th February, 1 963 

One of the weakest l i nks in  the total therapeutic programme for 
leprosy patients has been physiotherapy. This appl ies in most places 
of the world except t hose few areas wh ich have rea l ized its value and 
have put i n  fu l l  t ime units  to meet the needs .  Even these fu l l  t ime 
un i ts often need to be rej uvenated as i t  is  easy to get ' rout ine'  in a 
task wh ich has to be done dai ly for years. Another weak point of our  
physiotherapy programme is that we fai l  to get the  activity down to  
the roo t  of t he problem. The ear ly  case of deformity usua l ly  gets no 
i nstruct ions as to what he should do to prevent 

'
further deformity 

and  the majority of cases have no instructions as to the value of 
prevent ion and how it  can be accompl ished . 

Preparation for the Physiotherapy Course in Thailand 

r n  a l l  Thai land there are two trained physiotherapists .  One is a 
young l ady recently trained at Vel lore. She is working i n  the Govern­
ment Leprosy Programme. The other i s  a missionary of the Overseas 
M issionary Fel lowsh ip  work ing in the Christ ian Hospital  at 
M anorom where there is  a splendid Leprosy Wing as a part of the 
general hospital .  Physiotherapy of the hands and feet i s  being used 
at the McKean Leprosy Colony and in over 50 c l inics being  con­
ducted by the various M issions in Thailand. No carefu l ly  p lanned 
courses for physiotherapy t ra in ing, however, have been avai lable for 
the many leprosy workers need ing i t .  

Dr.  H asselblad, President of the  American Leprosy M issions, 
feel ing that here was a p lace that leadersh ip  was needed, arranged 
with M rs .  Ruth Thomas Thein (formerly in charge of the physio­
therapy train i ng at Vel lore) to conduct such courses ; one in Thai land, 
one in V ietnam, and one in Hongkong. Normal ly  the length of a 
course of physiotherapy i s  twelve to eighteen months.  As i t  is impos­
sible to give this length of t ime by most of our workers, it was 
decided to attempt a course of 6 weeks' duration, emphasizing  the 
basic needs.  

The Course 

Fourteen partIcIpants actual ly took the course. There were a 
few visitors for a day or more. The class was divided into groups, 
about equal  in s ize, one group who knew Engl ish and one group which 
requ ired interpretation i nto Thai. The lectu res were translated into 
Thai by Acharn Prach im R.N .  assistant supervisor of nurses at the 
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McCormic H ospita l .  She had stud ied i n  America and hand led t he 
medical term inology with great ease. The ent i re course was, therefore 
repeated during the s ix  weeks .  M rs .  Thein lectured on the basic 
anatomy to one group in the morning and repeated i t  i n  the afternoon 
to the second group .  M r. Thein ,  a Vel lore trained physiotherapist ,  
took t he other group,  giving a short lecture on methods, using the 
remainder of the half day having the c lass do actual physiotherapy on  
the  pat ients .  This  pract ical work  added 1 00 % to va lue  of the  course . 
The course was cond ucted at Ch iengmai ,  at the McKean Leprosy 
Colony. Here there are 500 patients with ample number of a l l  k inds 
needing physiotherapy. Full fac i l i t ies of wax baths and electricity 
were avai lable .  Pre- and post-operative physiotherapy was not 
emphas ized due to the shortness of the course. Several post-operative 
cases, however, were dealt with showing marked improvement 
fol lowing the physiotherapy. 

All who participated i n  the course observed crooked fingers 
become straight as they put on da i ly  finger casts ; dropped feet 
became marked ly improved from specia l  exercises i n  three weeks 
t ime ; post-operative cases of feet and hands wh ich  had not been 
properly exercised changed from fai l u re to success under th is  
therapy. I t  was rea l ized afresh that surgery of the hands and feet is  
useless without pre- and post-operative physiotherapy. People with 
facia l  paralys is  actual ly took on new l i fe and hope,  t hough nothing 
was done for them except physiotherapy. One case, a young man of 
22 years, who had suffered many th ings at the hands of many so­
called doctors, was made new again .  H is dropped foot and early 
cripp l ing were almost completely cured . All this h appened during the 
course . None of those who took the course w i l l  ever bel itt le physio­
therapy as a real tool in the therapeutics of leprosy cripples .  

There was no attempt to use Faradic and Galvanic currents to 
locate muscle damage. Vibrators and I nfra-red l ights were ut i l ized 
but are not essentia l  to t hose having no electricity. 

Summary 

Six missionaries and eight paramedical workers (nat ionals of 
Thailand) took t he course. One doctor, six nu rses, one physio-

. t herapist, and s ix  paramedical workers made up the group .  Four 
d ifferent miss ions ,  The Christ ian and M iss ionary A l l iance M ission ,  
The Southern Baptist M iss ion, The Overseas M issionary Fel lowship 
of the China I n land M ission and the Presbyter ian M ission were 
represented . 

Out of th is  course i t  is expected several other teach ing faci l it ies 
wil l  develop. The Overseas Mi ss ionary Fel lowsh ip  wil l  teach nu rses 
and nurses aids, active work on pre- and post-operative physio­
t herapy will continue at  the Manorom Christ ian Hospital . 
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The Christ ian and M issionary Al l iance M iss ion wi l l  introd uce 
a part t ime four year course in physiotherapy in its M aranatha 
Bible School for leprosy patients .  

The Southern Baptist M ission wi l l  promote the use of physio­
t herapy i n  its outside cl in ics reach ing the early cases as far as possible 
together with active physio therapy teach ing i n  its new hospital yet 
to be fi n ished . 

The Presbyterians w i l l  conti nue to give instruc t ion to paramed ical 
workers i n  physiotherapy at the Ch iengmai M c K ean Leprosari um .  

A cont inued effort is  needed in a l l  place s do ing  cl in ic work to 
d i ssem inate preventive and corrective physiotherapy methods for 
those suffering from leprosy. This  course is making it increasi ngly 
possible to do th is .  



OJ I R I VER SETTLEMENT 1 5 1 

01 1 RI VER SETTLEMENT 

REPORT ON THE PATELLA-TENDON BELOW-KNEE PROSTH ESES PROJECT 

by W.  F. Ross, 

A rea Superintendent, Ministry of Health, Rural Health Division, 
Oji River, via Enugu 

This project was undertaken during 1 962 with the help of M r. 
Thomas Forrest, a Voluntary Service Overseas vol unteer, who was 
financed by a special grant from British Leprosy Relief Associat ion . 
M ateria ls  and workshop for the project were provided by the 
M in istry of Health, Eastern N iger ia .  

Pr ior to coming to Nigeria, M r. Forrest spent th ree weeks at 
Queen M ary's Hospital Artificial Limbs Centre,  Roehampton, where 
he worked i n  the experimental workshop under the guidance of 
Dr .  Mackenzie.  

A real start was not made with the l i mbs unti l  Apri l ,  by wh ich 
t ime we had obtained a l l  necessary materials and a copy of the manual 
publ ished by the U n iversity of Cal ifornia .  S ince then, more than 30 
l i mbs have been made for leprosy pat ients, inc luding a pa ir  of l imbs 
for a pat ient with bi lateral below-knee amputations.  This part icular 
patient had not walked for more than fifteen years. Her feet were 
completely destroyed, and her on ly  means of locomotion was 
crawl ing with the aid of a stoo l .  

A few of the l imbs have had to be  mod ified fo l lowing fitt ing, as 
they caused frict ion bl i sters, but the majori ty of the patients have 
been able to wear the l imb as made, and have been walk ing wel l  
with in  ten days of receiving i t .  

We have very much s impl ified the construct ion of the l imb from 
the in struct ions la id down in  the U n iversity of Cal ifornia manual ,  
and have used cotton stock inet only as the fi l ler i n  socket and sh in .  
This  has a d isadvantage that when either part is  machined, i t  leaves a 
s l ightly rough edge, but makes for a very much s impler supply 
s i tuation .  Cotton stock inet has been found easy to work with ,  and 
used in  six or seven l ayers is of adeq uate strength, even for the 
biggest amputee. We have found that although it  i s  poss ible to fit  
a prostheses to a below-knee stump as short as four i nches, i t  i s  
easier to fit  the  longer stumps and re-education of the  patient is  
easiest also,  when the stump is as long as poss ible .  We have also 
used, i n  one i nstance, leather cloth i nstead of horsehide to l ine the 
socket.  This appears to have many advantages in humid cl imates 
and we have been prevented from fitt ing a l l  our patients with leather 
cloth only because of delay in obta in ing su i table suppl ies of th i s  
materia l . 
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We have not yet been able to obtain an a l ignment device, and 
have had to al ign the socket and the sh in  by eye . This seems to be a 
perfect ly satisfactory proced ure .  The earl ier l imbs were al l  fitted wi th  
a peg leg, but later, patients have had a mod ification of the ' Hanger' 
foot made at our own workshops. This i s  not strictly necessary, and 
we fee l  that the patients walk better with the peg leg than w i th  the 
foot ; but for aesthetic reasons, t he pat ients very much prefer the foot. 

Two N igerians were trained by Mr. Forrest in  making l imbs and 
for the l ast three months of his visit, when he was engaged part of 
the t ime on other projects, t hey carried on wi th  only general super­
vis ion . 

We are satisfied :-

I .  That the patebear l imb  i s  su i table for fitt ing to leprosy patients 
i n  tropical countries. 

2 .  That very good l imbs can be made with s imple equ ipment by 
local ly trained workers. 

3 . '  That the cost of the l imbs compares extremely favourably wi th  
the cost of standard type below-knee prostheses. 
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The l imbs are fu l ly  described i n  the manual  cal led 'The Pate l la­
Tendon- Bearing Below- Knee Prostheses' . Authors : C .  W.  Radc l iffe 
and J .  Fort, publ i shed by U n i versity of Cal i fornia Press, Berkley, 
Cal ifornia .  No one should attempt to make the:;e l imbs without first 
obtaining the man ual . 

We shall be p leased to s upply notes on  the modificat ion made on 
the l imb at Oj i R iver and also a l ist of essent ia l  materials and sources 
of supply to anyone who wishes. 
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LETTERS TO THE EDITOR 

30th Apri l ,  1 963 

( I )  From DR. S .  G. SPICKETT 

( Victoria Woodhull Fellow of the Roya/ lnstitution) 
Department of Genetics, University of Cambridge. 
on the ' Weddell Theory' . 

Dear S i r, 
The recen t  paper of WEDDELL and PALMER I raises a number of 

important i ssues and a l though t hey have received some d i scussion 
elsewhere2 L should l i ke to comment on two problems re levant  to 
my own work3,4 ,5 .  

[ f  the portal  of entry of Mycobacterium /eprae is not the sk in ,  
but  rather the a l imentary and respiratory tracts, then  the  s i t e  of the 
first cutaneous manifestat ion of leprosy can bear no relat ionsh ip  to 
the s ite that i s  most l i kely to come i nto contact with a lesion of an 
affected i nd iv idual . The 'Weddel l Theory' argues that the baci l l i  are 
d istributed by way of the c i rcu lat ion to the sensory nerves and that 
the s i te of the first lesion is  determined by neura l  turn-over and hence 
is very frequent ly  ind uced by trauma.  The problem as to whether the 
s i te of the in it ia l  lesion i s  random, associated with skin to sk in  
contact or  associated with areas of h igh neural t urn-over m ight not  
be easy to  solve unequivocal ly, but shou ld  be  amenable to some 
degree of resol ut ion by a careful  analysis of the locations of i nt ia l  
les ions.  

The widely held v iew, that the portal of entry i s  the sk in and that 
the bac i l l i  are acqu i red from sk in  to sk in  contact, i s  based on a great 
mass of observat ion to the effect that the i n i t ia l  lesion is very 
frequently at the s i te of sk in  to sk in  contact w i th  an infected i nd ivi­
d ua l .  Perhaps the clearest example of th is i s  i n  the high frequency of 
forehead les ions i n  African infants as compared with Korean infants, 
where the mother is  the infected contact. Tn the Africans the back 
of the mother i s  naked and in prolonged contact with the chi ld 's  
forehead whereas i n  the Korean mothers the back is  clothed and 
there i s  no  sk in contact . A lthough these observations are not the 
resu l t  of carefu l ly designed surveys they cannot be disregarded and 
the evidence they give i s  clearly in favour of the skin as the portal 
of entry. 

WEDDELL and PALMER concede that the portal of entry may be the 
skin t hrough cuts, abrasions, i nsect b i tes and the l ike, but i t  is 
impl ied that this is an exceptional c ircumstance . There have been 
many attempts to incriminate certai n  arthropod vectors. Trans­
miss ion by arthropods is a persuasive hypothesis ,  and i t  may wel l  
b e  that many arthropods are capable o f  effecting transmiss ion o f  the 
baci l l i  but here also there i s  the d ifficul ty that some of them, e.g. the 
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mosqu ito, do not fit the observat ions consistent with sk in  to sk in  
contact. One arth ropod in  particu lar ( Demodex folliculorum) does 
sati sfy all the criteria demanded of a t ransmi tter and moreover there 
is the support ing evidence of baci l l i  having been seen in  its gut at a 
t ime in its l i fe cycle when it may penetrate to the derm is .  S ince th i s  
parasite is  ubiqui tous in  man its ro le  i n  the t ransmission of leprosy 
could be sufficient to explain the very large numbers of cases where 
the d i sease does appear to be acqu i red by sk i n  to sk in  contact . 

The evidence of WEDDELL and PALMER does appear to estab­
l i sh that M. leprae may be d issemi nated throughout the body by the 
c i rculat ion,  and th i s  be ing so one of the major problems connected 
with a respi ratory or a l i mentary portal of entry is  solved . H owever 
th i s  does not in any sense provide evidence that such porta ls  of entry 
are used and it is d ifficult  to see how the type of evidence that 
WEDDELL and PALMER have prod uced can provide such 
evidence. 

The second point I should l ike  to ra ise re lates to the problem of 
'natura l  i mm u nity' . 

I t  is now apparent that resistance and suscept ib i l ity to leprosy 
are, i n  part, attributable to genetic variabi l i ty in  the human host4, 5 .  
I t  has been shown that a si ngle i rregu larly dominant gene controls 
suscept ib i l i ty to leprosy and that the penetrance of this gene varies 
between populat ions6. A lthough the main effect i s  due to a si ngle 
gene, i rregu lar dominance and variation in  penetrance between 
populat ions imp l ies a strong poss ib i l i ty of there being other genes 
influencing suscept ib i l i ty .  Furthermore, environmental variat ion 
may be of considerable importance i n  the determ inat ion of resistance 
and susceptib i l i ty. This then i s  one mechanism of 'natura l  immunity' 
but nothing is known as yet of the way in which the genes exert 
the ir  effects .  It may be that the gene controls the abi l i ty of the body 
to prod uce ant ibody to M. leprae ; i t  may be that the control  is over 
some aspect of the chemistry of the host cel l that i s  essent ia l  to the 
pathogen . Moreover there i s  another genetic system influencing the 
course that the d i sease may take, e.g. whether i t  i s  lepromatous 
or non- lepromatous in expression ,  or  whether there are severe 
reactions or  not .  The point  at issue i s  that there are many genes i n  
man affect ing the relat ionship with M .  leprae, and many o f  them 
affect what i s  loosely termed 'natura l  immunity ' .  It i s  therefore 
clear that natural  i mmunity i n  man to M. leprae is a very hetero­
geneous phenomenon .  S imi lar  levels of 'natural i m mun ity' may be 
gai ned through d ifferent mechan isms contro l led by d ifferent genes 
and it w i l l  be d ifficu l t  to make usefu l  reference to natura l  immun ity 
unt i l  it can be specified in pathological and genetic terms. The studies 
of WEDDELL and PALMER may wel l come to demonstrate the way in  
which some of the genes act, provided that some work is  done on 
genetical ly specified material . 
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Most of the genetic variat ion between races and populat ions i s  
quant i tative rather than qual i tative. The variat ion i s  i n  the frequency 
of part icular genes rather than in the possession of genes un ique to 
them. [ t  i s  probable that the bulk of the i nherited variat ion between 
races, wi th respect to leprosy, is d ue to variat ion i n  gene frequencies. 
Racial variation in leprosy i s  therefore a strong i nd ication of i nd i ­
v idua l  variation .  Dist inct ion between ' racial  immuni ty' and ' natural  
immuni ty' is  therefore art ificial  when appl ied to the pathogenesis of 
leprosy s ince the same mechanisms are covered by both terms. 

S.  G. SPICKETT 
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22nd M ay, 1 963 

(2) From WEDDELL , PALMER and REES commenting on SPICKETT 

Dear S i r, 

We accept  Dr. SPICKETT'S comments ( i n  th is  issue) with respect to 
the portal of entry of M. /eprae i nto the body and we welcome them . 

Our observations have establ ished that M. /eprae can be d issemi­
nated by the blood stream. They also suggest that the organism does 
not enter the sk in  merely by contact or even by inunction .  

We have no evidence to support or  refute the suggestion that they 
enter the body via the resp iratory or a l imentary tracts but we fel t  
that  this  was a problem which requ ired i nvest igation s ince i t  i s  well 
recognized that there are patients with leprosy in whom skin les ions 
cannot be found at al l .  

We may have given the  i mpression that our  observat ions indicate 
that the portal of entry is not via the ski n .  This was quite un intentional 
for an analysis of the cases we ourselves have exami ned, qu i te apart 
from the evidence in  the l i teratu re, suggests that the sk in is  the com­
monest known portal of entry. The point which we w ished to stress 
is that though we have examined over 2,000 slides of skin from 
patients exhibit ing a wide range of c l in ical forms of leprosy includ ing 
those who had been i n  close and continuous contact with patients 
having leprosy but  themselves exh ibit ing no symptoms of leprosy, 
we have, so far, never seen any organism in the epidermis .  Moreover, 
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we have been unable to find organisms in  any centr ifuged fract ions 
of sk in biopsy homogenates taken from close contacts .  

This  strongly suggests that t he organisms must  be inocu lated in to 
the sk in .  They would then be avai lable for entry into macrophages, 
the Schwann cel l s  associated with intact or degenerat ing cutaneous 
nerves, or  blood vesse ls  or  lymphatic channel s .  

C l i n ical evidence, together w i th  our experimental observat ions ,  
suggest that once the organisms are in the sk in ,  e i ther : ( I )  they are 
destroyed and the subject -does not develop leprosy, ( 2) they become 
re lated to the Schwann ce l l s  associated wi th  cutaneous nerves at the 
s i te of inoculat ion and a s i ngle sel f- l imi t ing les ion even tua l ly  develops 
(which a lways appears to involve both cutaneous nerves and the 
sensory nerve t runk serv ing the area involved ) ,  (3) they enter the 
blood stream and are conveyed to Schwann ce l l s  related to other 
sensory nerves and polyneurit ic leprosy eventua l ly develops, or 
(4)  t hey enter the bloodstream and become widely disseminated and 
lepromatous leprosy eventual ly develops .  

So far, nothing we have said is  at variance with the c l in ical evi­
dence avai lable but  the point we w ished to stress to leprologists i s  that 
on the evidence avai lable inoculat ion into, not passive contact w i th  
or  inunction through , the sk in  is the route taken by the organism 
in to the body via the sk in .  

I n  our  view th i s  i s  of  the  greatest importance in  re lat ion to the 
prevent ion of the spread of the d isease, and there are two points 
which emerge and wh ich we wished to emphasise : ( I )  i t  means that 
subjects in areas w here leprosy i s  endemic should understand the 
importance of elementary hygiene i n  the p revent ion of leprosy, e .g .  
(a)  that  M. /eprae from open cases shou ld  e i ther  not  get smeared onto 
the i r  skin at al l  or  that they should not be a l lowed to remain there in 
large numbers. This  means washing, the destruction of infected 
fomites, and the dis i nfect ion of the dwel l i ngs, particu larly  s leeping 
quarters and floors ; (b)  the importance of a l l  avai lable measures to 
reduce superficia l  sk in  i nju ries and insect bites . In some regions l ight 
clean cloth ing might poss ib ly be advocated . (2 )  a cont inuation of the 
efforts to reduce the number of lepromatous cases by the sett ing up of 
networks of rural c l i nics for the d istr ibut ion of therapeutic drugs 
which Dr. C .  M. Ross has demonstrated i n  Northern N igeria to be 
highly successfu l .  

O u r  reasons for going i nto pr int  a t  this poss ible premature stage 
was to st imu late leprologists into renewed vigi lance wi th respect to 
hygiene for, i f  as SPICKETT ( 1 96 1 )  suggests Demodex folliculorul17 
Simon i s  a possible vector, then i t  is  not enought merely to treat 
patients suffering from leprosy. 

SPICKETT'S suggestion would certa in ly  account for the occurrence 
of the d isease in  pat ients who have never come into contact with 
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e i ther an open or c losed case of  leprosy, a suggest ion wh ich i t  i s  hard 
to d i scount  i n  view of the evidence of BADGER (1959) . 

We remain  aware that  we have too l i tt le ev idence at our  d isposal 
to be categorica l ,  but we feel strongly that the ev idence so far ava i l ­
able ent i t les us to the  v iew that  i t  would be wrong not to regard leprosy 
as potent ia l ly  h igh ly  infect ious and to point out to t hose l iv ing in 
areas where leprosy i s  endemic the protective value of elementary 
personal and pub l ic hygiene which has proved such an effect ive 
measu re i n  protect i ug  those trai ned i n  t hese subjects, who have 
emigrated to these areas . I n  other words, we th i nk  that measu res 
model led on the prevent ion of tubercu los is  are l i ke ly  to be h igh ly  
effective.  We rea l i se how d ifficul t  t h i s  may be ,  but  because there a re 
st i l l  a few lepro logists who do not bel ieve that leprosy is potent ia l l y  
i nfect ious l i ke other mycobacter ia l  d i seases w e  fe l t  impel led t o  speak .  

We of course accept Dr.  SP ICKETT'S v iews w i th  regard to the 
i mportance of the genetic factors and are p leased to find that another 
academic research worker i s  as i nterested in leprosy as we are .  
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(3) From Dr .  J .  WALTER of Ghana.  

Dear S i r, 

P .O.  Box 26, 

ELM INA/G HANA . 

Comments on Dr.  G .  WEDDELL'S Pathogenesis of Leprosy ( Lep . Rev. 

1963, 34, 51. ) 

Dr. WEDDELL'S research i nto the pathogenesis of leprosy must be 
stud ied wi th  great i n terest . 

Lepro logists i n  the field w i l l  agree upon the unsat isfactory past 
and present concepts of transmiss ion wh ich, a lthougb genera l l y  
accepted are more empi ric than scient ific .  N umerous cases of leprosy 
e i ther officia l ly  reported or  personal l y  observed j ust do not fit i n  w i th  
the ir  h i story of short or  unaccou nted contact with contagio us cases 
i nto the concept of pro longed or  in t i mate contact ( sk i n),  and why i s  
there a h igh tubercu lo id i ncidence i n  areas w i th  a low ' i nfect ions'  
( lepromatous) rate ? There seems to be more proof in  Dr .  WEDDELL'S 

new experimental approach and in h i s  conclus ions than i n  the 
present  hypothesis about  transmiss ion .  

The Ed i tor  of Leprosy Review ( idem) right ly advocates that  i t  
would be premature at th i s  stage to i n it iate changes of control 
measu res, but i n  the l ight of Dr .  WEDDELL'S find ings i t  should also be 
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desi rable to start a re-orientat ion about i m m unologica l w ide sca le 
prevent ive measures ( lepromin ? B .e .G . ?) and to place such at least 
in the field of research much more prominently than th i s  has been 
done h i therto. 

(4) From Dr. RAO on the 
I nd ian Classification of leprosy 

Dear S i r, 

J .  WALTER .  

CH I LA KALA PALL I  ( P .O . ) 

ANDHRA  PRADESH , I N D IA .  

I read wi th  i n terest Dr .  R .  CHAUSS INAND'S article on 'The  So­
cal led " M acu lo-anaesthetic form" of the I nd ian classi ficat ion of 
Leprosy' , 1  But  r am amazed that he so strongly d isagrees with it 
when he i s  i n  ent i re agreement with the first Expert Commi ttee on 
Leprosy2 , which stated that the bas ic criteria of the pr imary classi­
ficat ion of leprosy should be c l i n ical and bacterio logica l .  I f, as he 
says, 'a scientific study of cases i s  made, i m munological and h isto­
pathological criteria should be fu l ly  used to determine certain 
groups' ,  the major classificat ion of ' Lepromatous' and 'Tubercu lo id '  
ought to be d ifferent,  because they are essent ia l l y  h i stopathological 
d iagnoses even tho ugh the c l i n ical picture in these types is defi n i te. 

It i s  not that the I nd ian leprologists alone who consider that a 
'Supplemental form named maculo-anaesthetic should be in t ro­
duced in the pr imary classificat ion of leprosy' . Dr .  WADE and Dr .  
COCHRANE who belong to two other d ifferent  nat ions speak of i t .  
There was m uch d i scuss ion about i t  (and m uch d isagreement) at the 
M adrid Congress . Ne i ther the Madrid Congress nor the Tokyo 
Congress could make up its m ind about the ' M aculo-anaesthetic' and 
the ' Polyneurit ic '  types of the d i sease .3 ,4 .  

Again let i t  be noted that COCHRANE, BROWNE,  RAMANUJAN,  

DAVEY and a lot of others have a l l  agreed to the existence of the 
'maculo-anaesthetic' group, as a d is t i nct, wel l -defined c l i n ical ent i ty .  

Dr .  CHAUSSINAND has quoted DouLL as the on ly  person who 
raised an object ion .  Actual ly his  sentence i s  taken out of contex t .  
The  firs t  few l i nes spoken by  Dr .  DouLL at the  same t ime are ' Dr .  
DHARMENDRA has g iven an exceed ingly clear descript ion o f  the 
maculo-anaesthetic group and I have no object ion whatever to the 
term i nology which i s  proposed ' .  

D r .  CHAUSSI NAND can see only o n e  d ifference between the maculo­
anaesthetic macule and the I ndeterminate macule (accord i ng to the 
paper of DHARMENDRA and CHATTERJEE)-one i s  d ry and the other i s  
not .  But  for me,  the fol lowing th ings a lso str ike as i mportant 
d ifferences . 

( I )  Anaesthesia i s  a prominent feature i n  the maculo-anaesthetic 
type, i t  i s  not so in  the other. 
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( 2) Th icken ing  of the nerve i s  usua l l y  present in the macu lo­

anaesthetic type . [ t  is uncommon i n  the other type. 

(3) Bacter io logica l examinat ion i s  usual ly  negat ive.  

(4) [n evo l ut ion ,  the macu lo-anaesthetic i s  far more stable and 

chron ic than the unstable and fleet ing i ndeterminate type. 

(5) H i sto logical ly  i t  i s  a pre-tubercu lo id form whereas the changes 
in the i ndeterm inate are non-specific . S  

[ am afraid that Dr .  CHAUSS INAND gives another mis lead ing  

argument when he says that the ] ndian classificat ion consists of 'a 

mixture of pure indeterminate and pre-tubercu lo id i ndeterm i nate 

cases . . . '. An i ndetermi nate case i s  e i ther pure or  it i s  not 

' i  ndeterm i nate' . 

Leprosy is a d isease with two polar types and the spectrum i n  

between shows defin i te ent i t ies whose shadows overlap th i s  way or  

that  way causing i mmense confusion un less one s t icks  to certa in 

characterist ic cr i teria .  The stress shou ld be on  the different ,  c l i n ical ly 

recognizable ent i t ies rather than the nomenclature accord ing  to some 

water-t ight compartments such as i mmunologica l ,  h istopathological 

etc. Let us not forget that these compartments are made by man 

for a better understand ing  of the subject . 'A  rose smel l s  as sweet by 

any other name' .  
M. S .  NEELAKANTA RAO. 
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(5) Fro m  Dr.  WHEATE on 

leprosy i n  Bal i .  

Dear S ir, 

CHAZI  LEPROSAR IUM ,  
PRIVATE BAG, TUR IAN I ,  
MOROGORO, 
TANGANY IKA .  
28th  M arch 1 963 .  

Dr .  SPENCER REED'S account of the Ba l i  Leprosy Campaign 

(Leprosy Review, 34, 40, January 1 963)  i s  of great i n terest .  

He makes one statement,  however, which seems to be contrary 

to experience i n  Africa : 'The erad icat ion of leprosy baci l l i  by D DS 

i n  a tubercu lo id case i s  undoubted ly  too s low, wi th consequent 

danger in  nerve reactions and other c l in ical incidents which lead to 

u l t i mate deformity' . 
Our  experience i s  precisely the reverse, namely that i n  i ndeterm i­

nate and tubercu loid leprosy, even a s ingle dose of 1 00 mgm . of 

DDS may be sufficient to tr igger off an acute neur i t i s .  We find that 
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tubercu lo id cases seldom deve lop neUr i t i s  afte r stab i l izat ion on a 

rout ine dosage schedu le of DDS ( by contrast wi th  lepromatous cases 

wh ich often do, espec ia l ly  when the bacter ia l  i ndex is approach ing  

negat iv i ty) .  

1 sha l l  be i nterested to learn of the evidence on  wh ich Dr .  REED 

bases h i s  conclus ion .  

H .  W. WHEATE. 
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A BST RACTS 

Percutaneous A bsorption and Routes of Excretion of Ditophal ( Etisul) .  

G .  A .  ELLA R D *  a n d  J .  M .  B .  GARROD, a n d  B .  SCALES and 

G. A .  SNOW. B iochemical Pharmacology, 1 963, Vol . 1 2, 

pp . 27 1 -28 1 .  

Ditophal (d iethyl  d i th io l isophtha late, Et i su l ·n is the most act ive 
member of a series of derivat ives of ethyl mercaptan in  protect ing  

m ice agai nst acute exper imental tuberculos is  . .It i s  used effectively i n  

leprosy and  Lupus vulgaris. Si nce the  usual  routes of ad m i n istrat ion 

are unsat i sfactory d i tophal  i s  rubbed i n to the sk in ,  and has both a 

local and a general effect .  Leprous les ions remote from the s i te of 

i nunct ion respond satisfactori ly  to the treatment .  In Lupus vulgaris 
some patients w i th  b i lateral les ions were i n uncted on one s ide on ly ; 

les ions cleared on both s ides, a l though the i nuncted s ide healed 

more q u ick ly .  

The  fate of d i tophal and some other  esters of ethyl mercaptan 

has been stud ied i n  the mo use, gu i nea pig and rabbi t .  The com­

pounds were adm i n istered oral ly or by subcutaneous i nject ion and 

were rap id ly  e l im inated together with their metabo l i tes .  M ost of the 

dose was accounted for, and the nature of the pr inc ipal  metabo l i tes 

of ethyl mercaptan in these an ima ls  was e lucidated . 
Attempts to fol low the metabo l i sm of d itophal i n  man by 

chemical  methods fai led . The drug was therefore label led with 35S 

and rad ioactiv i ty measurements were used to fol low its excret ion . 

35S i s  an isotope wi th  a ha lf- l i fe short enough to l i m i t  the rad iation 

received even if i t  were retai ned i n  the body. 

When 35S-label l ed d i tophal  i s  rubbed i nto the sk i n  about 90 % 
of the d rug is absorbed in I hour .  Excret ion of 35S occurs i n  u ri ne, 

faeces and sweat and less so in  breat h .  The greatest rate of excret ion 

i s  at 6-24 hours after i n unct ion,  but  excret ion cont in ues for several 

weeks .  The principal  forms of excret ion are to l uene-extractable 

material  and su lphate. 

Leprosy and Mental Disorders. L .  P .  VERMA.  I nd ian  Journal of 

Psych iatry, 5, 1 954. 

The author stud ies the psychology of leprosy patients d u ring 

the various stages of the d isease . Leprosy i s  a great psychological 

stress and is  l ike ly to cause mental troubles, as i t  a l so makes the 

i ndiv idual  l iable to various physical privat ions .  

* Presen t  address : Department of Biochemistry,  U n ivers i ty Col lege, London . 
tEt isul  is a t rade mark , the property of I mperial Chemical I ndustries Limited . 
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Leprosy occurs i n  mental patients but  usual ly it does not make 

any alterat ions i n  the mental picture .  The author describes a case of 

sch izophren ia  who developed leprosy d u ring  the course of his  mental 

i l l ness, and in th i s  pat ient there was a defin i te change in  his mental 

cond i t ion .  He became q u iet and doci le wh i l e  formerly he used to be 

exci ted and boistero us .  Th i s  i s  d ifficult  to expla in .  There was a group 

of patients where leprosy seemed to act as a precipitat ing factor and 

led d i rect ly to the onset of menta l  d i sorder. Such cases were usual ly  

sch izoph ren ics or  manic  qepress ives. With the i mprovement i n  the ir  

lepromatous cond i t ion ,  such pat ients recover menta l ly  as wel l .  
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REPORTS 

A nnual Report, Leprosy Research Unit, Uzuakoli, 1 96 1 . 

Introduction 

The Leprosy Research U n i t  at Uzuako l i  is under the ad min i st ra­

t ive control of the M i n istry of Health ,  Eastern N iger ia .  It is  an 

in tegral part of the Regional  Leprosy Service, being in t imately 

associated wi th  t h is .Serv ice i n  the Owerri Provi nce and related to 

that i n  other Provi nces through Sett lements that co-operate i n  d rug 

tr ia ls .  
The financial  support, wh ich used to come from the Colonia l  

Welfare and Development Fund,  through the Federal Government, i s  

now assu red d i rect ly by the Federal Govern ment .  

The research projects of the U n it are made poss ible and greatly 

fac i l i tated i n  a l l  ways by the Sett lement at w h ich i t  i s  located . The 

advantages of the complete fus ion of ad min i st rat ive ,  medical and 

laboratory act iv i t ies, are everywhere apparent .  

A. Chemotherapy 

Therapeut ic tr ia ls  have been completed on the fol lowing drugs : 

(a) Diamino-d iphenyl su lphoxide ; 

(b )  An azulene derivative : AZ-8 ; 

( c )  A long-act ing Predn isolone. 

Trials are st i l l  in progress on  the fol lowing d rugs : 

(d) Thiambutos ine ; D iphenyl th iourea ; D PT o r  Compound 

SU 1 906 ; 
(e) Di tophal ; Diethyl-d i th io l -isophthalate ; 

(f) A subst i tuted A n i l ino-aposafran in ; 

(g) Meth i mazole ; Tapazole ( Li l ly) .  

As opportun i ty offers, stud ies are pro
'
ceed ing on other d rugs of 

poss ible use i n  the dyschromias of leprosy (espec ia l ly  persistent 

hypopigmentation in qu iescent and reso lved les ions)  and other 

condi t ions ; 
(h) M ono-benzyl ether of hydroquinone ( Boots Chemists, 

L im i ted ) ; 

(i) 8-methoxy-psoralen ; 'Oxsoralen' ( Pau l  B. Elder) ; 

(j )  Dihydroxyacetone ( Boots Chemists ,  L imited ) .  

(a) Diamino-diphenyl sulphoxide.-AI I  patients who had  received 

this drug were reviewed c l i n ica l ly and bacter io logical ly, both those 

st i l l  in the Settlement and those who had been d ischarged . Part icular 

attent ion was paid to poss ib le  s igns of res idua l  nephrotoxicity. I t  was 

grat ify ing to note that  there was l it t le ind icat ion of permanent k idney 

damage among the patients who had during  the course of treatment 

shown albumi nuria and haematur ia .  Dr .  Davey co-operated in the 
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publ ication of a paper which summarized the findings and contained 

a warn ing regard ing the nephrotoxicity of the drug.  S im i lar  conclu­

sions have been reached when the drug was employed in  high doses 

for the treatment of dermatit is  herpetiform is .  

(b) An azulene derivative : 1 .4 dimethyl-7-is�propyl-azulene ;  AZ-8 
( Beris Laboratories).-The 23 patients who took part i n  th is  trial  

were reviewed . The i n it ia l  improvement noted, though not main­

tained, i s  suggestive that the ant i - inflammatory action of the drug 

may poss ibly potentiate ant i- leprosy therapy if  given in  conj u nction 

with standard treatment, e .g . ,  dapsone.  The patients have s ince 

responded to accepted treatment for lepra react ion ,  most of them 

having had severe and pers istent episodes. 

(c) A long-acting Prednisolone ( Pfizer ) .-Despite the recognized 

l im i tat ions and side effects and d isadvantages of prolonged corti­

costeroid  therapy, there is  an unfortunate class of patients with 

severe lepromatous leprosy who respond only to these drugs. They 

are subject to persistent lepra react ion that fai l s  to respond w hen 

anti- leprosy therapy i s  stopped and other treatment instituted . When 

indicated, the long-act ing predniso lone u nder tr ia l ,  g iven by inject ion  

a t  weekly i ntervals ,  not on ly  contro l s  the  distress ing  c l i n ical mani­

festations of lepra reaction,  but also in some cases permits of the 

resumption, i n  carefu l ly  graduated doses, of anti- leprosy therapy. 

A publ ication summarizes the resu l ts of our enquiry .  

(d) Thiambutosine; a Diphenyl thiourea, DPT, Compound S U 1 906 

(Ciba) .-Work has continued on this usefu l  drug, and a trial of an 

injectable compound w i l l  shortly be instituted . The occurrence of a 

modified form of drug ' resistance' , observed towards the end of the 

second year of treatment,  i s  confirmed . It is  therefore advisable to 

introduce another drug d uring the second year, with a view to post­

poning the onset of resi stance and in order to assure that adequate 

anti- leprosy therapy may be cont in ued . 

(e) Ditophal: Diethyl-dithiol-isophthalate ; 'Etisul ' (J. C. I. ) .-The 

patients who have taken part in previous trials have cont inued under 

observat ion ; i t  i s  particularly important to d i scover i f  ditophal given 
alone has a beneficial effect on lepromatous leprosy, and if the 

addit ion of di tophal to standard therapy reduces the total t ime 

necessary for treatment and accelerates bacteriological negativity .  

Five patients were given d i tophal in addit ion to the R im ino­

compound,  B 663 . 
It would appear that d itophal in certa in  cases has a defin ite effect 

in lepromatous leprosy ; and that i t  may reduce the period of treat­

ment. Several aspects of this problem remain obscure. 

(f) Rimino-compound: a substituted Anilino-aposafranin B 663 
(J. R. Geigy, S.A . ) .-In view of the dist inctly encouraging early 

results obtained in the smal l  p i lot  trial of this compound (6 untreated 

lepromatous patients, of whom 3 received dapsone in addition), more 
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patients were added to the tr ia l  when fu rther suppl ies of the d rug were 
made ava i l able by the manufactu rers. Twenty-two add it ional  
patients receive the drug, of whom 7 received dapsone in add it ion and 
5 received d i tophal  ( ,Et i su l '  l .C . l . ) .  Further investigat ion suggests 
that the beneficia l  effect of the drug may not be maintained and that 
a modified form of drug ' resistance' may develop.  Unfortunately, in 
view of the expense and techn ical d ifficul t ies of man ufactur ing this  
promising compound,  i t  is  probable that no more wi l l  be ava i lable 
for trial or  therapy, s ince i t  could never replace such an inexpensive 
and chemica l ly  simple drug as dapsone. 

(g) Methimazole : l -methyl-2-mercaptoimidazo/e;  ' Tapazo/e' ( Eli 
Lilly and Company Research Laboratories ) .-I n v iew of the fortu i tous 
observation that a patient suffering from leprosy benefited from 
Tapazole (given for hyperthyroid ism),  a South American worker 
reported favourably on the use of the drug i n  leprosy. Notwi thstand­
ing the paucity of bacteriological supporting evidence, i t  was decided 
to proceed caut ious ly with a smal l  p i lot  trial to ascerta in  if  the drug 
was worthy of fu l ler  investigat ion .  Five patients w i l l i ngly agreed to 
co-operate, though the tentative nature of the tr ia l  was explained to 
them,  as a l so the necessity for freq uent blood examinations .  The 
c l i n ical and bacter io logical findings do not suggest the advisabi l i ty 
of further tr ia l ,  and the r isk of d isabl ing side-effects and even leuco­
pen ia and agranu lo-cytosis would render the drug unsu i table for 
mass t reatment even though i t  should h ave some val ue i n  leprosy 
therapy. 

B. Other Investigations 

Several studies i n  the d iverse fields of i m m u nology, c lassification 
and d ifferent ia l  d iagnosis have been pursued in the Un i t  during the 
year .  

I .  Immunology . - I nvestigat ions have' cont in ued on the tuber­
cu lo id response to the intradermal i njection of part icu late matter in  
patients suffering from polar forms of leprosy. In  particu lar, and i n  
cont inued col l aboration w i th  Dr .  D.  S .  R idley, Pathologist at  the 
( London) Hospital  for Tropical D iseases, the efforts of the inocu la­
t ion of micron ised Benton i te have been studied histological ly .  

2 .  Classification. Further studies have been undertaken wi th a 
view to shedd ing l ight on certa in  controversial matters : borderl ine 
leprosy (especia l l y  i ts  unstable c l in ical and i mmunological features) ; 
the maculo-anaesthetic variety of tuberculoid leprosy (vide I nd ia  
leprologists) ; the  macules of d imorphous leprosy. 

3 .  Differential d iagnosis necessar i ly occupies a prominent p lace 
i n  the dai ly  Diagnostic Cl in ic  i n  the Unit ,  where approxi mately half 
the patients thought to have leprosy are found in real i ty to be 
suffering from a wide variety of t ropical and non-tropical cutaneous 
and neural  condit ions .  

. 
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4. Miscellaneous i nvest igat ions · coveri ng a wide field i n  trop ica l 

medic ine con t i n ued to be pu rsued i n  the  U n it  for the i r  poss ib le  he lp  i n  

the e l ucidat ion of some of the outstand ing  problems of leprosy, i t s  

ep idemio logy and i ts c l i n ical man ifestat ions .  

Laboratory Aspects 

The laboratory is an essent ia l  part of the work of the U n i t ,  and i t s  

ma in tenance at a h igh level of efficiency i s  a pr imary concern .  M o re 

good work cou ld  be done, and more varied i nvestigat ions  attem pted , 

if staff and eq u i pment co u ld  be augmented . 

With i n  the  l i m i ts imposed , however, the laboratory undertakes 

the rout ine  proced ures necessary for the cover of d rug trials,  i m m u­

no logy and d iagnosis .  

(a)  Skin b iopsy, the preparat ion of sect ions ,  c l i n ical photography, 

tubercu l i n  and lepro m i n  react ions ; these are undertaken for research 

pat ients ,  and as necessary for other pat ients on adm iss ion ; 

(b) Laboratory cover for drug tr ia ls  proceeds accord ing  to a 

standard ized schedu le  i nvo lv ing blood, ur ine  and l iver funct ion ;  

(c) Bacter iological examinat ion of m u l t ip le  smears i s  carried out  

rout i nely on  a l l  pat ients i n  the Sett lement ,  and on  a l l  patients present­

ing themse lves at the Diagnost ic C l i n ic .  Al l  pat ients under treatment 

wi th  new d rugs are smeared at regu lar  i n terva ls,  and the  deta i l ed 

morphology of the M. leprae is recorded for each s i te exami ned . Th is  

i n format ion  i s  of great value i n  i nd icat ing  degenerat ive changes 

presumably due to therapy, even when the actua l  bacter io logica l 

i ndex may show l i tt le change. 

Statistics 

1 960 1 96 1  

Pat ients smeared for M .  /eprae 3,042 3,049 
Lepromin  test 1 87 1 53 
Tuberc u l i n  test 1 42 1 43 

Examinations: 
B lood 2, 1 97 3,204 
Serology 230 
U ri ne 3 ,73 1 3 ,249 
Faeces . .  763 1 , 599 
Sputum 1 07 1 07 
Biochemical  (various) 7 1 9  677 
H istologica l : Blocks 1 1 4 74 

Sl ides 336 238 
M isce l laneous 1 28 1 43 
Radiographic 1 47 1 22 
Benton i te 4 
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Training 

The benefits accru ing fro m  the short courses of trai n ing  given for 

laboratory workers from other Leprosy Sett lements in Eastern 

N iger ia where drug trials are i n  progress, and e l sewhere, have been 

apparent dur ing the past year .  M ore trai nees have fo l lowed these 

courses d ur ing 1 96 1 .  

The existence of these fac i l i t ies shou ld  be more widely k nown.  

Personal 

M r. O. U .  Osoagbaka, F . I . M . L .T . ,  has cont in ued in charge of the 

Laboratory. Dur ing h is  leave ( 6th J une to 4th September) M r. E .  A .  

Ok p o  assured th i s  service . 
Deep appreciat ion m ust be expressed for the cont in ued val uable 

co-operat ion of Dr .  L .  M .  Hogerze i l  i n  assur ing the ad min i strative 

oversight of the Sett lement .  H is shar ing of the c l i n ical work of the 

U n it ,  h i s  l ive ly  in terest in the various research projects undertaken,  

and h is assumpt ion of respons ib i l i ty for these projects d u ring the 

absence on  leave of the Sen ior  Specia l ist  (from 1 1  th  November) are 

here gratefu l l y  ack now ledged . He is jo in t  author of a n u m ber of 

scient ific papers prepared i n  the U n i t  during the year .  

He lp  has a l so been forthcoming from Med ical Officers attached 

for a t ime to the Sett lement : Drs .  J .  C. Uzoma, F .  O. C. Peters and 

E .  Fern . 

Dr .  S .  G .  Browne was e lected to the Fel lowsh ip  of the Roya l  

Col lege of Physic ians of London ear ly  in  the  year .  
Dur ing the year, he gave a course of lectures and demonstrat ions 

on Leprosy to the c l in ical med ical students and sen ior  student-nurses 

at l badan U nivers ity .  He a lso gave l ectures to the medical staff of 

U n i versity Col lege H ospita l ,  l badan,  on 'Some Observat ions on  

Onchocerciasis '  and to the l badan M ed ica l  Society on  ' M ed ical 

Serv ices i n  the Belgian Congo before I ndependence' . Dr .  Browne 

gave courses of lectu res and demonstrat ions i n  Leprosy to Leprosy 

I nspectors at Oj i R iver and Ekpene Obom,  and twice addressed 

Conferences of doctors from the southern half of Eastern N iger ia 

(at I ko t  Okoro and Ekpene Obom)  on  'The Different ia l  Diagnosis  of 
Leprosy', and 'Cl i n ical Variet ies of Leprosy ' .  While on  leave, he 

addressed various scient ific bodies, i ncl ud i ng the Ed i nburgh Branch 

of the Royal Society of Tropical  Medic ine and H ygiene (, Presen t  

Perspectives in  Leprosy') ,  and  the  School of Pharmacy of the 

G lasgow Col lege of Science and Technology ( , Problems and Pros­

pects of Chemotherapy in Leprosy' ) .  

Annual Report of the Tanganyika Health Division, 1 96 1 . 

Leprosy 

Sign ificant a l though unspectacular  progress cont inued dur ing  

the  year i n  control measures d i rected aga inst this  d i sease. 
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The Eastern Region has the advantage of having the Leprologist 

stat ioned w i th in  i t  and he reports, with part icu lar  reference to leprosy 

in the Morogoro d istrict,  as fol lows ;-

'There are 1 9  out-pat ient centres inc lud ing Chazi Leprosar ium,  

the  Government Hosp i ta l ,  Morogoro, and the  Tawa H ealth Centre. 

The total of patients registered i s  of the order of 4,000 and the 

attendance rate, on average, i s  about 50 %. 

'The epidemio logy of leprosy, part icu larly  in the U l uguru 

Div i s ion  of the District is of great i n terest .  A publ icat ion by Dr .  

Pei per ( 1 9 1 2) " Leprosy i n  German East  Africa" has been consu l ted . 

Dr .  Peiper reports that  M r. Robert Koch v is i ted Morogoro d u ring the 

early years of the century and gave i t  as h i s  op in ion  that leprosy was 

of recent origin and rapidly spread ing .  Al l  the evidence to date 

i nd icates that he was r ight .  The German adm i n is trat ion set up a 

number of leprosy v i l lages, provid ing  such t reatment as was then 

avai lable,  but  wi th  the pr imary object of segregat ing  as many cases 

as possible throughout the territory. Some of these surv ive to th is  

day (e .g .  Tabora near  Mahenge) . 

' I n  the U lugurus these v i l l ages were s i tuated along the old road 

from Ngerengere to K isak i .  Wi th  the coming of the G reat War, 

1 9 1 4- 1 8  and the change in the admin istrat ion ,  together wi th  

H utchison's  theory ( that  leprosy was d ue to eat ing  bad fish)  w h ich was 

curren t  i n  Br i ta in  at  that t ime, these v i l l ages ceased to funct ion .  The 

natural movement  of the populat ion into the U luguru area was 

through the leprosy v i l l age zone. In consequence a large n u m ber of 

susceptibles came i nto contact with an  art ific ia l ly  concentrated focus 

of infect ion and the resu l t ing "epidemic" i s  sti l l  w i th  us .  

'Th is  series of events  serves to i l lustrate that  leprosy spreads i n  a 

communi ty s imply and solely because of opportun ity for contact 
between infective cases and suscept ible i nd iv iduals .  C l imate, age, sex, 

and even standards of l iv ing have l i tt le i f  any effect on  i ts epidemio­

logy. ( I t  i s  now not accepted that ch i ldren are espec ia l ly  susceptible,  

but  merely that in some rural  societ ies they have ideal opportuni t ies 

for infect ion . )  It i s  as yet unknown to what extent or how quickly 
sulphones "steri l i ze" the i n fect ive case (suI phones are bacteriostatic 

not bacteriocidal) and our policy must be to retai n  such faci l i t ies as 

we have for part ia l ,  voluntary segregation ,  wh i le concentrati ng  our  

mai n  attack on the  d i sease through mass  t reatment i n  rural d i s­

pensaries . '  

I n  t h e  West Lake Region t h e  Swedish a n d  Norwegian Save the 

Ch ildren Organization  agreed to establ i sh an extensive ant i -leprosy 

campaign . Plans were final ized towards the end of the year and two 

medical officers of the Organ izat ion arrived at Bukoba to gather 

prel im inary informat ion . The main admin i strative and t reatment 

centre i n  this scheme is  being  bui lt  at K i tendaguro,  th ree and a ha lf  
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mi les from Bukoba,  and the scheme w i l l  i ncl ude sate l l i te d ispensaries 

throughout the region .  

T n  the Central Region considerable progress was  m ade by  the  

Church M iss ionary Society i n  establ i sh ing the new leprosy and  control 

centre at H ombolo .  Bu i ld ing operat ions were hampered very con­

siderably by very heavy rai ns .  I n  Singida District the activities of the 

Augustana Lutheran M iss ion at I ambi  and those of the loca l 

authorit ies were wel l  in tegrated and co-operation i n  th i s  field is very 

good . 

I n  the Western Region there are now out-pat ient treatment 

faci l i t ies at a l l  hospita ls ,  rura l  heal th centres and a large percentage 

of the rural d i spensaries. The percentage of defau l t ing  patients 

u nfortunately remains  h igh . By far the greater part of i nst i tut ional  

treatment i s  carried out at the M oravian M iss ion leprosari u m  at 

Sekonge i n  the Tabora Dist rict . U nfortunately, owing to the great 

s ize of th i s  region ,  a relat ively sma l l  proport ion of leprosy patients 

requir ing in-patient t reatment a re actual l y  admitted to Sekonge and 

consideration is  being given to the establ i shment  of another lepro­

sar ium i n  the western part of that regio n .  

I n  t h e  Northern Region ,  out-patient t reatment i s  ava i lable a t  t h e  

major  govern ment hospitals a n d  patients req u i ri ng i n-pat ient t reat­

ment a re ad mi tted to the government leprosar ium at  Chazi in the 

Eastern Regio n .  A new out-patient leprosy c l in ic was establ ished 

at  M bugwe by the M ed ical  M iss ionaries of M a ry stationed at 

Ndareda.  
In the remain ing regions,  leprosy control measu res were sub­

stantial l y  the same as in prev ious years. 
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The Mission to Lepers. 

Annual Report of the Work in Southern Asia, 1 96 1 -62 

This  report consists of 39 pages, w i th  many i l l ustrat ions ,  and the 

general p lan is  fo l lowed of a page or  l ess of descript ion and messages 

on the local work, e .g .  on And h ra, Assam, Bengal West, B ihar, 

Kerala,  etc. Of particu lar  in terest i s  the  page of medical stat ist ics 

as fo l lows : 

Medical Statistics for the M ission 's Own and A ided Homes i n  

Burma, I ndia a n d  Pakistan 

Compared with the figures for the previous year 

(a) Tn- Patients 

r .  I n residence on Jan uary 1 st 
I I .  Received t reatment dur ing the year 

Progress: 
I .  Became free from act ive symptoms 

I T .  Showed improvemen t  . .  
H I .  Remained stat ionary . .  

T V .  Became worse . .  
V .  Died or discon t in ued t reatmen t 

Discharged: 
I .  I n the cou rse of the year, total 

n. With no active symptoms 
I I I .  Of those d ischarged with no act ive symptoms, 

(a) With no disabi l ity 
(b) With some degree of disab i l i ty  

(b) Out- Patients 

1 960 
8,97 1 

1 4,4 1 6  

2,842 
8 , 1 07 
1 ,833 

225 
1 ,409 

4,978 
2,694 

1 , 5 1 6  
1 , 1 78 

1 96 1  
8 ,853  

1 4,52 1 

2,760 
8,43 1 
1 ,886 

1 96 
1 ,248 

4,874 
2 ,533  

1 ,673 
860 

I .  Treated in  the course of the year 66,875 7 1 ,342 
I I .  Became symptom free 4,43 1 9,677 

III. Improved 24, 575 26, 108  

(These returns are not complete i n  a l l  respects. The figures represent ,  however . 
a substant ia l ly  fa i r  analysis of the resul ts  of t reatment given dur ing the year . )  
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