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NOTE 

The views expressed in this report do not necessarily reflect the 
the official policy of the World Health Organization. 

This document has been prepared by the Regional Office for the 
Western Pacific of the World Health Organization, for Governments 
of Meni>er States in the region and for those who participated in 
the trainiq: course on 20 November to 9 December 1961 in the · 
Philippines. A limited number of copies are available on request 
to persons officially or professionally concerned in this field 
of stl.l:iy. 
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1. INrRODUCTION 

1.1 Objectives 

The major problem in developing leprosy control is the acute shortage 
of training technical staff in most leprosy endemic areas. WHO intends to 
help in this problem by providing training for the senior staff in the first 
instance so that they may be able to provide more effective training for their 
own medical and para~dical personnel. 

The WHO inter-regional postgraduate leprosy training courses are aimed 
at improving the knowledge of leprosy of the doctors participating who, it is 
presumed, are or will be responsible for the organization or the direction of 
the leprosy campaigns in their own countries. Tl'Brefore, the programme for 
the courses envisages the stuqy of leprosy as an individual disease and from 
the point of view of preventive medicine - in other words, leprosy as a disease 
of the community, treatment of individual cases and public health control 
measures. 

The approach to the courses is a very practical one. All theoretical 
lectures will be complemented by clinical seminars, laboratory work, the stuey 
of files of leprosy campaigns and field trips. After each theoretical lecture, 
the necessary time will be allotted for free discussions. It is desirable that 
participants as well as teaching staff should take an active part in these 
discussions for the better clarification of the various problems arising during 
the presentation of the theoretical lectures. 

1.2 Origin of the First Inter-regional Postgraduate leprosy Training Course 

The decision to select the Hlillppines as the place to hold the First , 
Inter-regional Postgraduate Leprosy Training Course was based on the following 
reasons: 

(a) In the majority of the countries and territories of the Western 
Pacific Region, leprosy programmes with the modern approach to 
the control of the disease have not yet been developed. 

(b) The Philippines is the country in the Region with the oldest 
tradition in leprosy control. There are modern institutions, 
well-developed leprosy programmes in certain rural areas and 
very well-trained local staff. 

At the request of WHO, the Government of the Republic of the Philippines 
agreed to the proposal to hold the training course in the Hlilippines and the 
Department of Health granted its fullest co-operation in the organization 
and coriduct of the course. 
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1.3. Date and place 

The training course took place during the three-week period from 
20 November to 8 December 1961. In Manila, the regular sessions of the 
training course were held in the Skin Clinic of the Leprosy Research and 
Training Centre of the Bureau of Disease Control, Department of Health; 1n 
the lecture hall on the fourth floor of the WHO Building; at the Central 
!Qzon Sanitarium, Cebu; the Leonard Wood Memorial Epidemiologic Unit and 
the Cebu Skin Clinic, the Cebu Physicians 1 Club and the Conference Hall of 
the Soulihern !slams Hospital. Field visits were made with the Cebu Travel
ling Skin Clinic to Naga Town and with the Leonard 1'/ood Memorial Epidemiologic 
Unit to Talisay Town. 

1.4 Participation by ioJHO 

WHO provided the services of one consultant, thirteen (13) temporary 
advisers and one medical officer fr~.xhe Regional Office for the Western 
Pacific. WHO also provided twenty-fM. (~ fellOW'ships for participants, 
of whom eight (8) attended the course as part of their fellowship prograJIJile. 
A WHO field medical officer (leprologist) from the South East Asia Region 
also attended. 

All participants, including the twelve (12) additional participants 
not financed by WHO, were given mimeographed copies of the course lectures 
and of other document:.s prepared by WHO in the field of leprosy control. WHO 
also provided the necessar,y secretarial and administrative assistance and 
sane office supplies. The sum of :;RO 000 was provided in the WHO regular budget 
for 1961 to cover the expenses of the course. 

1.5 Participation by the Government 

The Government of the Philippines provided the local facilities, the 
equipment and·supplies for the laboratory work, .the patients for the clinical 
seminars, the transportation for participants am staff to and from the 
lectures and demonstrations, and also the N~ boat to transport the majority 
of the participants from Manila to Culion, Palawan, and then to Cebu. The 
services of the local staff of the Division of Sanitaria {leprosy) were also 
a valuable contribution. 

2. OiGANIZATION OF THE COURSE 

2.1 Direction 

The inter-regional postgraduate leprosy training coursesare chiefly 
a vJHO Headquarters activity. The progra111111e for the first course was there
fore, prepared by the Leprosy Unit, WHO Headquarters, in close consul~ation 
with the Regional Office for the ~stern Pacific and the representatives of 
the Philippine Government. In order to give him the authority to make all 
the necessar,y local arrangements, Dr. Jose N. Rodriguez was designated 
"Technical Director" of the training course. 

• 
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2.2 Teaching staff 

The teaching staff was recruited by WHO Headquarters with the exception 
of those members from the Fhillppines who were selected in the first instance 
by the Technical Director and approved by the \flO Regional Office for the 
Western Pacific and WHO Headquarters. The list of teaching staff ia given 
in Annex 1, 

2,3 Participants 

The number of doctors who took part in the course was thirty-four 
(34) of whom twenty-two (22) were WHO fellows, six (6) were additional 
participants from the Philippines and six (6) were additional participants 
sponsored by the country concerned but not financed by WHO. The list of 
participant.s is given in Annex 2 and their country of origin is given below: 

Table 1. Country of Origin 

Participants 
Addl't!ona1* Total Partlclpanta/WHO F'eiiows -

~urma "1. ,l 

S" (; ./China,RepubUc of (Taiwan) '"2 -l - 1 
' 

.,&ng Kong /l 4.-

vflldia /l X 
V' 

~l<_ /,Japan /4 ---1. ...._ 3 3 
I -1Corea, Republic of 4 1 ~ 

l ~ r, 
1 I· vMalaya, Federation of v1 vi 
I / 
/ vMauritius 1"'1 ...-r 

.!Netherlands New Guinea v{ -1 "').-

~geria, Federation of ---2 ,/2 

vl(ilippines, Republic of ..g ~-
J- 6 

~t Pakistan -1: -1 
Afest Pakistan .{ 

" 

/1 

,(yu.k;yu Islands ~ /}_ 

vS~rawak vi ·'"1 3 
/singapore l 1 

v{hailand 3 1 13 2 

~ 12* 34 22 I / 
* Not financed by WHO 
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2.4 Working hours 

. The working hours for the training course were from a.oo a.m. to 
12 00 noon arrl from 2.00 to 5.00 p.m. on Monday through Friday. A session 
wa; held on the morning of Saturday, 25 November to compensate for the loss 
of the afternoon session or Friday11 December 1961 as the majority of the 
participants left Manila at 2.00 p.m. for Culion by Navy boat. Thus the hours 
of work amounted to forty (40) hours per week or a total of one-hundred-twenty 
(120) hours for tre course, exclusive of the time for transportation of parti
cipants to and fran their hotels. 

2.5 Documents 

The list of documents issued during the training course is given 
in Annex 3. 

3. ACTIVITIES 

3.1 Opening ceremol\Y 

The opening ceremoey took place at 8.00 a.m. on 20 November 1961 in 
the Conference Hall of the WHO Building, Manila, with Dr. D.R. Huggins, Regional 
Adviser on CommWlicable Diseases, WHO Regional Office for the 1.Yestern Pacific, 
presiding. 

Dr. I.e. Fang, Regional Director, WHO Regional Ot'fice for the Western 
Pacific, o!ficially inaugurated the course. on behalf of the Director-General 
of the World Health Organization. Dr. Fang, in his address included reference 
to the resolution adopted at the. eleventh session of the Regional Committee for 
the Western Pacificl which pointed out the need for wider appreciation b,y all 
peoples of the world of advances in the treatment and control of leprosy and called 
upon mo to intensify its endeavours to change age-old attitudes to leprosy and 
to gain acceptance of modern concepts. He urged an active educational campaign 
among all classes of society. He referred also to the WHO leprosy research pro
gramme, which is expected to begin next year, and which should help to pr07ide 
better tools and.methods for tbe fight against leprosy, but stressed the need for 
the co-operation of leprologists everywhere in carrying out this Wlique international 
research programme. 

Dr. Fang expressed appreciation to the outstanding leprologists who had 
agreed to serve on the teaching staff for the course which included Dr.J.N. Rod
riguez, the Technical Director, Director of the Bureau of Disease Control, Dr.H.W. 
Wade, Pathologist Emeritils, Leonard 1-lood Memorial, Culion, Dr. Casimiro B. Lara, 
Chief of the Culion Sanitarium, Philippines, Dr. Paul B. Brand, Orthopedic Surgeon, 
Christian Medical College and Hospital, Vellore, South India and Professor J~ G~
Priet.o, former Chief, Leprosy Unit, WHO Headquarters, Geneva, Consultant. He 
thanked the Government of the Philippines for agreeing to hold the course in 
the Philippines and for the facilities and services put at its disposal. 

1 . . 
Resolution WP/RCll.R3,•-IIR Handb. Res.,l.2.2(l), p.l4 

.. 

• 
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Dr. Elpidio Valencia, Secretar,r of Health of the Philippines welcomed 
the participants in the Inter-regional Postgraduate Leprosy Training .course 
to the Philippines and wished them a pleasant and fruitful stay in the country. 
He felt that the Philippines was honoured to be chosen for the impressive 
gathering of leading leprologists from many countries of the world which elo
quentl,.y demonstrated the one concept of the world in medicine. He expressed 
thanks in the name of the Department of Health of the Philippines to the World 
Health Organization for the Training Course and pointed out that by the assemblage 
of leprologists and the aims of the course, the usefulness of the World Health 
Organization was demonstrated. 

Dr. Valencia then referred to the leprosy worlt of the Philippines for II 
the benefit of the participants from overseas. This work was suned since 19C6 
when the first batch of patients were sent to Culion, and since then the public 
health service had adopted the latest in mass treatment and control wit.11n the 
resources of the people. He referred to the research work done particularl,.y 
in Culion and the significant contribution of the Leonard Wood Memorial Foundation 
to leprosy work in the fb.ilippines. He made special mention of Dr. H.\-1'. Wade, 
Pathologist Emeritus of the Leonard \iood Memorial in Culion, of Father Joaquin 
Villalonga of the Society of Jesus and other devoted workers, of Dr. Jose N. 
Rodriguez, the technical director, who was the man behind the liberalized leprosy 
law among other achievements, Dr. Casimiro B. Lara, Dr. Elidoro Mercado and 
Dr. Cristobal Manalang and other outstanding Filipino leprologists. 

3.2 Programme 

3.2.1 Theoretical lectures 

The programme and timetable of lectures are given in Annex 4. The 
WHO direction of the course emphasized that the theoretical lectures should 
take no more than fifty minutes because this was considered the maximum time 
during which it was possible to hold sufficientlY the attention of the parti
cipants. Each theoretical lecture was followed by an open discussion which 
was generall,.y started by the members of the Faculty. The several participants 
who took a ve~ active part in the discussions demonstrated their keen interest 
in the subject and the good background of the majority. 

3.2.2 Clinical seminars 

The clinical seminars were carefully prepared by the Technical Director 
and his staff at the Division of Sanitaria, Bureau of Disease Control and were 
probabl.v the part of the course in which the participants took the most active 
interest. They were organized in two parts: 

(a) the presentation by the Technical Director and his staff of 
well-studied cases with data on the bacteriological examinations, 
histo-pathological examination of one <r mare lesions, and the 
lepromin and other laboratory tests performed, in order to make 
clear to the participants the more important features of the 
different types and groups of leprosy cases • 
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Although perhaps too much attention was focussed on cases 
of di!ficult and controversial diagnosis and but little attention 
was given to the more common and typical cases, it was Elllphasi~d 
in the theoretical lectures that such cases of difficult and 
controversial diagnosis represented no more than six percent of 
the total leprosy cases in the Philippines. 

(b) the presentation ~ participants of new cases reporting 
to the Manila Skin Clinic, Division or Sanitaria, .followed by a 
discussion by the teaching staff and participants. For this 
purpose, the participants were divided into groups of four and 
each group was responsible for taking the history of a case, 
.for performing the clinical examination, for giving a description 
of the lesions and for supporting the diagnosis and prognosis 
arrived at for the case. The results of bacteriological examinations 
and of histo-pathological and other laboratory examinations required 
to settle doubtful points were made available at later sessions of 
the course. 

3.2.3 Laboratory work 

Several sessions of laboratory work were devoted to the stuqy of 
the histo-pathology of lesions of the different types of' leprosy. Dr .H.w·. 
Wade, Pathologist Emeritus, Leonard Wood Memorial provided a large number 
of microscopic slide preparations of the different lesions of lepros,y, which 
were careful~ selected from his unique collection of material. These sessions 
followed the lectures by Dr. Wade on the different types of leprosy, dlring 
which he demonstrated the more characteristic pictures of the different lesions 
by micro-projection of stained slide preparations. The participants were thus 
given the opportunity to examine the slides in detail under the microscope 
themselves and to discuss the microscopic appearances observed. 

The College of Medicine of the University of the Philippines kind~ 
{ provided on loan the micro-projector and the Malaria Division of' the Department 

or Health the twenty microscopes used for this part of the course. 

3.2.4 Lepromin 

One session was devoted to a practical demonstration of bow to 
prepare crude lepromin by Wade's technique. Cile lecture was given on how 
to perform the lepromin test and the reading of the results of the test 
was demonstrated with a group of selected patients on whom the lepromin 
test had been performed three weeks previous~. 

3.2.5 Field trips 

Two different types of field trips were organized d uring the third 
week of the course in Cebu as follows: 

(l) Visits with the staff of the Cebu Travelling Skin Clinic 
to Naga Town to observe the methods of case-finding which 
were carried out in the following three major ways: 

• 

• 
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(a) examination of patients attending the skin clinic 
of the rural health unit; 

(b) examination of the school children; 

(c) tracing and examination of contacts • 

The participants themselves took part in the three 
types of activities of the Cebu Travelling Skin Clinic. 

(2) A visit to observe the epidemiological work organized by the 
leonard Wood Memorial Epidemiological Unit in Cebu. The 
participants were divided into four groups and with a staff 
member of the Leonard Wood Memorial visited different leprosy 
families in Talisay who had been carefully followed up during . 
more than 28 years, This experience was very useful in order 
to appreciate the attack rate of the disease and demonstrate 
to what extent the original cases can spread the disease. 

3.2.6 Discussion on leprosy control 

One morning meeting was devoted entirely to a f.ree discussion of 
leprosy control activities. The majority of the participants took an 
active part in these discussions and m~ ideas were definitely clarified, 
Special emphasis was laid on the case-finding and case-holding methods o! the 
different countries. The idea of using travelling skin clinics was generally 
accepted because, in this way, it is possible to avoid the reluctance of maqr 
patients to attend a special leprosy service, 

The majority of the participants accepted the idea that a social worker 
or nurse/sodial worker should be in charge of home visits in order to bring to 
the clinic the defaulting patients and to do multipurpose health education. 

The necessity of integrating the leprosy campaign into the general 
public health services was emphasized and it was unanimously agreed that the 
final step in any leprosy campaign should be the integration of the treatment 
of leprosy cases into the work of the rural health centres. 

3.3 Closing session 

The closing session took place at Cebu on the afternoon of 8 December 
1961. Professor Gay Prieto addressed the participants and summa.rized WHO acti
vities in the field of' leprosy training, He felt that the course had provided 
JJHO with much useful knowledge and experience which would be taken into considera
tion when organizing leprosy training courses, 

Dr, Marten R. Read, on behalf of the participants, thanked the Faculty 
and WHO for the training course and stressed the im~ortance of the close colla
boration between the Faculty and the participants in the work of the three-weeks 
period of the course. He proposed that a special message should be sent to the 
most senior member of. the faculty, Dr, H.W. Wade, who was not present at the 
closing session, to thank him on behalf of the participants and Faculty for his 
invaluable participation in the training course in spite of his age and present 
healtb condition. This was unanimously accepted, 

I I 

II 

II 
II 
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Dr. Jose N. Rodriguez thanked WHO for selecting the Philippines 
as the site for holding the First Inter-regional Postgraduate Leprosy Tra1niag 

Course. 

Dr. D.R. Huggins, on behalf of tM Regional Director of the WiO 
western Pacific Region. expressed the satisfaction of i'HO with the excellent 
work carried out during the course, thanked the distinguished Faculty for 
its services, the Government of tre Republic of the Philippines for the 
facilities provided an:i particularl,y for the excellent co-operation 
received from the Department of Health and the Filipino hosts fa- their 
abundant hospitality. He then declared the course closed on behalf of the 
Regional Director. 

4 • AP:ERAISAL OF RESUU'S 

In <rder to obtain a better appraisal of the achievements of the 
immediate objectives of the training course, three questionnaires were 
distributed to be filled out by the participants and faculty. Copies of these 
questionnaires are attached as Annex 5. 

The following are comments on the training course and sene suggestions 
on improvements for future postgraduate leprosy training courses: 

(1) The programme for the course was too crowded and tight with 
the result that the majority of the participants were really 
tired towards the end of the course. 

(2) Insufficient time was made available for free discussion 
of the topics after each lecture. 

(3) The clinical seminars and the presentation of the cases by 
the Filipino members of the Faculty were excellent but 
insufficient time was allocated for the examination of the 
patients by the participants themselves, and for presentation 
and discussion of the cases by the participants. 

(4) Insufficient use was made of the projection of colour photographs 
to illustrate the typical symptomatology of the different types 
or leprosy and their differential diagnosis. 

(5) The necessity for effective health education was strongl,y 
emphasized during the course but no clear ldea on how to do 
this was given to the participants, some of whom suggested that 
one or two lectures on practical methods of healtn education in 
leprosy campaigns should be included in the training courses • 

(6) The lengthy discussions on the classification of leprosy which 
followed the presentation of controversial cases during the 
seminar were generall,y criticised by the participants. Experienced 
leprologis~can learn much trom the criticism of the young lepro
logists on the too academic discussion of the classification of 
leprosy. 

• 
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(?) Emphasis on the local conditions existing in the country 
in which the course is held should be reduced and a wider 
outlook on leprosy in genual should be adopted. 

(8) Some participants suggested that the training course was too 
short and that it would be better to organize a six-week 
training course which might be followed by a travelling seminar. 
This is an interesting idea and it. is suggested that the Fellowship 
Section at WHO Headquarters should give careful consideration 
to the possibility of concentrating tbe fellowships available 
for leprosy training each year and granting them at the same 
time 1 so that the fellows can have the benefit of attending 
a leprosy training course as a group followed by visits to 
selected countries_ The advantages of such an arraoeement 
would be enormous, not only to the fellows but also to the 
countries who at present receive fellows for training at 
different times. 

-ooOoo-
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LIST CF TEACHING STAFF 

CONSULTANT 

Dr. Jose Gay Prieto Former Chief Medical OCficer 
Leprosy Unit,WHO Headquarters,Geneva 
Rafael Calvo 42, Madrid 

TECHNICAL DJRECTCR 

Dr. Jose N. Rodriguez Directcr, Bureau of Disease Control 
Department of Health 
Manila, Philippines 

TEMPCRARY ADVISERS 

Dr • H.W. Wade 

Dr. James A.Doull 

Dr. Paul W. Brand 

Dl'. Casimiro B. Lara 

Dr. Ricardo Guinto 

nr·. Antonio Jovellanos 

Pathologist Emeritus 
Leonard Wood Memorial 
Culion, Palawan 
Hlilippines 

Medical Directcr 
Leonard Wood Memorial 
Washington 6, D.C. 
United States of America 

Orthopedic Surgeon 
Christian Medical College and 

Hospital 
Vellore, s. India 

Chief, Culion Sanitarium 
Culion, Palawan 
Philippines 

Chief Epidemiologist 
Leonard Wood Memorial 
Cebu Skin Dispensary 
Cebu City, Philippines 

Chief, Eversley Childs Sanitarium 
Cebu City 
Philippines 

• 

• 

• 

• 
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LIST <F TEACHING STAFF - Continued 

TEMPCRARY ADVISERS 

Dr. Jose Tolentino 

Dr. Artemio Runez 

Dr. Jesus Tamesia 

Leprologist, Leonard Wood Memorial 
Eversley ctlilds Sanitarium 
Cebu City, Philippines 

Chief, Central Luzon Sanitarium 
Tala, Rizal 
Philippines 

Consultant, EENr Department 
North General Hospital 
Manila, Philippines 

Dr. Milagros Garcia-Lopez Medical Specialist ll (part-time) 
Bureau of Disease Control 
Department of Health 
Manila , Philippines 

Dr. Perpetua Reyes-Javier Medical Specialist II (part-time) 
Bureau of Disease Control 
Department of Health 

Dr. Armando Arr lola 

Manila, Philippines 

Medical Officer in-charge 
Cebu SltlD Dispensary 
Cebu City, Philippines 

WHO STAFF 

Dr • D .R. Huggins 

Dr. M. Blanc 

Regional Adviser on 
Communicable Diseases 

WHO Regional Office far the 
Western Pacific 

P.o. Box 2932 
Manila, Philippines 

Medical Officer (leprologist) 
Surabaya 
Indonesia 
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AFRICAN REGION 

Country 

vifauritius 

~adan, Nigeria 
(Western Nigeria} 

;ibadan, Nigeria 
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LIST OF PARTICIPANTS 

Name of Participant Title and Official Address 

Dr.Pierre Regis Kiamtia Medical Officer 
c/o Health Department 
Port Louis, Mauritius 

Dr. D.A. Akintonde Medical Officer 
Western Nigeria Medical Services 
Ossiomo Settlement,Agbor,Nigeria 

Dr.Michael Price Otolorin Chief Health Officer 
Ministry of Health,Western Region 
Secretariat, Ibadan 
Federation of' Nigeria 

EASTERN MEDrrERRANEAN REGION 

Country 

/paldstan(East) 

A"~kistan (West) 

SOOTH EAST ASIA REGION 

Country 

hurma 

J India 

Name of Participant 

Dr. Subimal Barua 

Dr. Ehsan Ali Khondker 

Name of Participant 

Dr. Hla Toe 

Title and Official Address 

Instructor on Public Health 
National Development Training 
Institute, P.o. Gouripur, 
District of ~nsingh 
East Pakistan 

Assistant Medical Officer 
West Pakistan Health Services 
14-D Garden Road,Government 
Road, Karachi, Pakistan 

Title and Official Address 

Assistant Leprosy Officer 
Leprosy Control Project 
Magwe Pilot Area 
c/o District Health Officer 
Yenangyaung (Burma} 

Dr .Dbarant ka:nta.Chakrabarti..Medic al Officer in Charge 
All India Leprosy Training 
Centre, Medical College 
Nagpur J,(Maharashtra India) 

.. 

• 
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LI5r <F PARTICIPANTS - Continued 

SOOTH EAST ASIA REGION - continued 

Country Name of Participant 

/l'fi&iland ~. Teera Ramasoota 

* )lr. Chalerm Rodsuvan 

* / Ir. Chaisiri Ket tanurak 

WEST.:rRN PACIFIC REGION 

Country Name of Participant 

~ina (Taiwan) Dr • Hung Rih-Ching 

* Dr. Itrles E. Erteland 

V"'fong Kong Dr. Tsang To-aile 

~pan Dr. Shigenori Ishihara 

*Dr. Iwao Arakawa 

* Participants not financed by WHO 

Title and Official Address 

Medical Officer in Charge 
Leprosy Control Project 
Sub-Headquarters 
Ubolrajadhani, Thailand 

Medical Officer, Is pr Off{ 

Division, Pra Pra Daeng 
Leprosy Hospital, Thailand 

Director of the Isprosy 
Control Division 
Department of Public Health 
Thailand 

Title and Official Address 

Vice Superintendent 
Taiwan Provincial Leprosarium 
Provincial Lo-Sheng Leprosarium 
Sing-Tsang, Taipei Hsien 
Taiwan,Republic of China 

Medical Director 
Taiwan Leprosy Relief 
Association, Chi~i Special 
Skin Clinic,P.O.Bax 20 
Chi~i, Taiwan,~public of China 

Medical and Health Officer 
Medical and Health Department 
Wanchi Hospital, Hong Kong 

Chief Doctor,Medical Department 
Suruga National Leprosarium 
Gotemha-City,Japan 

Chief, SurgelY Section 
National Leprosarium 
19 Hir~ama, Ishie,Aomorishi 
Aomori-ken, Japan 



- 14-

LIST OF PARTICIPANrS - Continued 

tiESTERN PAC~FIC REGION - Continued 

Name of Participant 

* . Dr. Jiro Minato 

* Dr. Shigenobu Kobayashi 

;Korea Dr. Min Chung 

Dr. Youn Keun Cha 

Dr. Tae Kyung Choi 

nr. s.T. Suh 

Dr. M.K. Bhojwani 

~etherlanis New Guinea Dr. Jacobus Keja 

~Uippines Dr. Domingo Disini 

Dr. Alejandro Laureola 

*Participants not financed by WHO 

Title ani Official Address 

Chief, Laboratory Section 
11Tohoki-Shinsei-En11 

Hasamamachi Tomegun 
Miyagi-Prof., Japan 

Chief, Dermatology Section 
"Kuryu-li.akusen-En11 

641 Kusazu-machi 
Agatsuma-gun gunma-ken 
Japan 

Medical Staff 
World Vision Special Skin 
Clinic, Int. P.o. Box 1010 
Seoul, Korea 

National Institute of Health 
Training, Seoul, Korea 

World Vision Leprosy Control 
Int. P.o. Box 1010 
Seoul, Korea 

Department of Dermatology 
Kung Bak University 
Medical College 
Taegu1 Korea 

Medical Superintendent 
SuJ!gei Buloh Leprosarium 
Selangor,Federation of Malaya 

Health Officer -
Division of Lepro~ 
c/o Department of Health 
Biak, Netherlands New Guinea 

Chief, Division of Sanitaria 
Bureau of Disease Control 
Department of Health 
Manila , Philippines 

Chief, Section of Skin Clinics 
Division of Sanitaria 
Bureau of Disease Control 
Department of Health 
Manila, Philippines 

• 

• 

• 
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LIST OF PARTICIPANTS - Continued 

WES!ERN PACIFIC&WION - Continued 

Country 

Alhilip9lnes 

~yukyu Islands 

~arawak 

/Singapore 

Name of Participant 

*Dr. Leandro V. Uyguanco 

tr. Artemio Runez 

*Dr. Jose o. Tiong 

* Dr. Antonio Jove llanos 

* Dr. Juan Fernandez 

* Dr. Julio Passion 

~ Tatsuo Tabata 

k. Marten Turner Read 

~. Wong Mook-Ow 

*Participants not financed by WHO 

Title and Official Address 

Medical Adviser(Chief of Section) 
Division of Sanitaria 
Bureau of Disease Control 
Department of Health 
Manila, Philippines 

Chief, Central Luzon Sanitarium 
Tala, Caloocan 
Rizal, Philippines 

Assistant Chief 
Culton Sanitarium 
Culion, Palawan, Philippines 

Chief, Eversley Childs Sanitarium 
Cebu City 
Cebu, Philipptnes 

Supervising Pqysician 
Central Luzon Sanitarium 
Tala, Galoocan 
Rizal, Philippines 

Medical Specialist 
Central Luzon Sanitarium 
Tala, Caloocan 
Rizal, Philippines 

Director, Naha Hospital 
196 Yogi, Naha 
Okinawa, Ryukyus 

Medical Officer in Charge 
General Hospital,Kuching and 
Medical Officer in Charge 
Rajah Charles Brooke Memorial 
Hospital, Kuching, Sarawak 

Medical Officer to t he Middle 
Road Hospital and Skin Clinic 
Singapore 
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LIST ~ DOCUMENI'S ISSUED 

Title of Document 

The Lepromatous Type of Leprosy 

Self-Evaluation of a Leprosy Control 
Progranme 

Bacteriology of Leprosy 

Classification of Leprosy 

Histopathology IA. Elementary Features 

Histopathology IB. Lepromatous Leprosy 

Histopathology II - Indeterminate and 
Tuberculoid Leprosy 

Histopathology III - Reactional Tuberculoid 
·and Borderline Leprosy 

Borderline Leprosy: Clinical Features 

Vicissitudes of a Tuberculoid Leprosy Case -
Synthesis of Data on the Longest Observed 

Author 

Dr. J.N. Rodriguez 

Dr. J.N. Rodriguez 

Dr. H.W. Wade 

Dr. H.W. Wade 

Dr. H.W. Wade 

Dr. H.f .. J. Wade 

Dr. H. :·r. Wade 

Dr. H.W. Wade 

Dr. H.W. Wade 

Case in Leprosy Literature Dr. H.W. Wade 

Preparation of Lepromin, or the Mitsuda 
Antigen Dr. H.W. Wade 

Preparation of Lepromin Dr. H • .J. Y.Tade 

Technique: Smears and Biopsies Dr. H • . i. \4ade 

The Leprosy Control Programme in the 
Hlilippines Dr. J.N. Rodriguez 

The Central Luzon Sanitarium Dr. A.F. Runez 

Clinical Evaluation of Drugs in the 
Treatment of Leprosy Dr. J.G. Tolentino 

Management of Acute Reactions 
(Abstract) 

in Leprosy Dr. J.G. Tolentino 

Tuberculoid Leprosy Lr. J.N. Rodriguez 

0 I 
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Lisr OF DOCUMENTS ISSUED - Continued 

Number Title of Document Author 

Wffi/I2.P/19 The Natural History of Leprosy Dr. J.A. Doull 

Wffi/JEP/20 Leprosy as a World Problem - Geographical 
Distribution of Leprosy, EKtent of the 
Problem - Influence of Race, Climate, and 
Socio-Economic Factors in Different Patterns 
of Leprosy Dr. J. Gay Prieto 

Wffi/LEP/21 Indeterminate Lepros,y Dr. J .N. Rodriguez 

WPR/JEP/22 Primary Neural Leprosy Dr. J.N. Rodriguez 

Wffi/JEP/23 Treatment with DDS, Posology, Schedule, Route 
of Administration, Side Reaction, other 
Drugs (Abstracts) Dr. J .N. Rodriguez 

' WER/JEP/24 Leprosy in Chiklren: General Considerations 
Initial and Ear~ Stages Dr::· c.B. Lara 

Wffi/JEP/25 Leprosy in Chill.dren: Evolution of Adult 
Forms from Childhood Forms of Leprosy Dr. c.B. Lara 

WPR/IEP/26 Leprosy in Chiklren: Lessons in Evolution 
of Childhood Leprosy: Relapse After Apparent 
Healing or Arrest Dr. C.B. Lara 

WfR/Jl!.P/27 The Organization of the· Eversley ChildS 
Sanitarium Dr. A.c. Jovellanos 

' 
II 

WFR/LEP/2B Leprosy Lesions of the Eye Dr. Jesus Tamesis II 
II 
II 

WPR/IEP/29 Principles of Rehabilitation in Leprosy (MHO/PA/153.60 of 
5 September 1960) 

Wffi/JEP/30 A Note on Statistical Reasoning and Methods II in Leprosy Training Dr. Ricardo Guinto 11 

WIR/JEP/31 Epidemiology of Leprosy. Statistics Reporting, 

• Prevalence and Indices Dr. Ricardo Guinto 

WPR/IEP/32 Prevalence and Incidence Rates for Leprosy in 
Cordova ani Talisay, Cebu Province, 
Philippines Dr. Ricardo Guinto 

• 
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Annex 4 

ffiClCIWME AND TIMEl'ABIE FCR THE 

MER-REGIONAL POSTGR.AIXJATE LEffiOSY TRAINIOO COORSE 1961 

20 December - 9 December 1961, Philippines 

INTRODUCTION 

The Inter-regional Postgraduate Leprosy Training Course is aimed at 

improving the knowledge of leprosy of all the doctors participating. It is 

supposed that many of them are, ar will be, in charge of the organization or 

direction of leprosy control campaigns in the countries concerned. 

Therefore, the programme for the course envisages the study of leprosy 

as an individual disease and from the point of view of preventive medicine -

in other words, leprosy as a disease of the community, treatment of individual 

cases and public health control measures. 

The approach to the course is a very Jractlcal one •. All the theoretical 

lectures will be complemented by clinical seminars, laboratory work, the study 

of files of leprosy campaigns, and field trips •. 

After each theoretical lecture, the necessary time will be allocated · 

for free discussion. It is desirable that participants, as well as the teaching 

staff, should take an active part in these diBcussions for the better clarifi

cation of the various problems arising on the theoretical side. 

Monda,y1 20 November 

8.00 - 9.00 a.m. 

FffiST WEEK 

(Manila) 

Opening ceremoey: 

(1) Address by Dr. I.e. Fang, Regional Director, 
w~ORegional Office for the western Pacific, 
on behalf of the Directcr -General 

(2) Address by the Secretary ar Health, Dr. Elpidio 
Valencia, on behalf of the Philippine Government. 

.. 

• 
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• 
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Mend&, 20 November (continued 

9.00 - 10.30 a.m. 

1!).30 - 12.00 

2.00 - 3.00 p.m. 

3.00 - 5.00 p.m. 

Tuesday-, 21 November 

8,00 - 10.30 a.m. 

10.30 - 12.00 

2.00 - 3.00 p.m. 

3,00 - 5.00 p.m. 

Wednes~1 22 November 

8,00 - 10.:30 a.m. 

10.30 - 12.00 

2.00 - 3.00 p.m. 

3.00 - 5.00 p.m. 

Thursday, 23 November 

8.00 - 10.30 a.m. 

10.30 - 12.00 

2.00 - 3.00 p.m. 

3.00 - 5.00 p.m. 

Leprosy as a world problem, Geographical distribu
tion of leprosy, Extent of the problem. Influence 
of race, climate and socio-ecohomic factors in 
different patterns of leprosy- Dr. J, Gay Prieto 

Classification of leprosy - Dr. H.W. Wade 

Bacteriology of leprosy - Dr. H.W. Wade 

Technique of taking smears and biopsies; 
staining of smears - Dr. H,lv. T>J'ade 

Clinical seminar 

Lepromatous leprosy - Dr, J .N. Rcxiriguez 

Histopathology of lepromatous leprosy lesions,
Dr. H.w. Wade 

Preparation of Mitsuda antigen - Dr, H,W. Wade 

Clinical seminar 

Indeterminate and tuberculoid leprosy-Dr,J.N.Rodriguez 

Histopathology of indeterminate and 
tuberculoid leprosy - Dr. H.W. Wade 

Practical laboratory work 

Clinical seminar 

Borderline leprosy - Dr. H.W". Wade 

Histopathology of borderline and reactional 
tuberculoid lesions - Dr. H.W. Wade 

Clinical examination of leprosy patients. 
Demonstration of sensivity,sweat and histamine tests • 

I I 



Fr iday1 24 November 

B.OO - 10.30 a.m. 

10.30 - 12.00 

2.00 - 3.00 p.m. 

3.00 - 5.00 p.m. 

Saturda,y, 25 November 

a.oo - 10.30 a.m. 

10.30 - 12.00 

Afternoon 

Monday', 'Z7 November 

8.00 - 9.00 a.m. 

9.00 -10.30 a.m. 

10.30 - 12.00 

2.00 - 3.00 p.m. 

3.00 - 4.00 p.m. 

5.00 - 6.00 p.m. 
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Clinical seminar 

Lep:-osy in children - initial and early stages -
:cr. C .B. Lara 

Preparation of lepromin 

Practical laboratory work 

Clinical seminar 

Leprosy lesions of the eyes - Dr. Jesus Tames is 

Free 

SECOND WEEK 

(Tala and Manila) 

On way to Tala 

Organization of the Central Luzon Sanitarium, Tala 
General inspection of Sanitarium. Demonstrations -
Dr. Artemio Runez ' 

Nerve involvement; ita consequences; paralysis, 
trophic ulcera due to anesthesia, bone absorption -
:cr. P.W. Brand (Tala) 

Care of anesthetic hands and feet. Prevention or 
bone absorption- Dr. P.W. Brand (Tala) 

Trophic ulcers and their treatment - Dr. P.W. Brand 
(Tala) 

Return to Manila 

i 

• 
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Tuesda,y1 28 November 

8.00 - 9.00 a.m. 

9.00 - 10.30 a.m. .. 

10.30 - 12.00 

2.00 - 3.00 p.m. 

3.00 - 4.00 p.m. 

5.00 p.m. 

Wednesdy', 29 November 

8.00 - i0.30 a.m. 

10.30 - 12.00 

.. 2.00 - 3.00 p.m. 

3.00 - 5.00 p.m. 

Th\U'sday. 30 November 

a.oo - 10.30 a.m. 

10.30 - 12.00 

2.00 - 3.30 p.m. 

3.30 - 5.00 p.m. 
• 

Friday, 1 December 

8.00 - 10~30 a.m. 
• 

10.30 - 12.00 

Afternoon 

- 21 -

On way to Tala 

Clinical demonstration of cases of acute lepra 
reaction in the lepromatous type -
Dr. J .N. Rodriguez . (Tala) 

Treatment with DDS. Posology, schedules,routes of 
administration,side reactions. other drugs -
Dr. J .N. Rodriguez 

Clinical seminar 

Paralysis. Active and assisted exercises -
Splints for contractures - Dr. P.W. Brand (Tala) 

Ret\U'n to Manila 

Clinical demonstration and clinical s eminar 

Leprosy control in the Philippines -
Dr. J.N. Rodriguez 

Performance and reading af lepromin tests. Early 
ani delayed react ions - Dr. Milagros Garcia-Lopez 

Self-evaluation of a leprosy control programme -
Dr. J.N. Rodriguez 

Organization of model leprosarium. How to incorporate 
rehabilitation in leprosy mass campaign 

NaturaLhistory of leprosy - Dr~ J .A. Dcull. 

Transmission of leprosy.Contagion of different types 
of leprosy. Attack rates in different types of leprosy 
among contacts and the general population-Dr.R.Guinto 

Discussion 

Propeylaxis of leprosy - Dr. J. Gay Prieto 

Epidemiology of leprosy. Statistics reporting, 
prevalence aqd indices - Dr. R. Guinto 

Departure for Culion 



Saturd!f, 2 December 

Trip to Culion: 
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1. Demonstration of leprosy in children by Dr. C .B. Lara 

2. Lecture - Leprosy in Children - Levelopment. to Adult Forms -
Dr. c.B. Lara 

3. Visit to the laboratory of Dr. H.W. Wade 

4. Visit to the Rehabilitation Project Farm 

Monday, 4 December 

s.oo - 12.00 

2.00 - 3.00 p.m. 

3.00 - 4.00 p.m. 

4.00 - 5.00 p.m. 

Tuesday, 5 December 

3100 - 12.00 

2.00 7 4.00 p.m. 

THIHD WEEK 

(Cebu) 

Organization of the Eversley Childs Sanitarium -
Dr. A. Jovellanos 

Management of acute reaction in leprosy -
Dr. Jose Tolentino 

Visit tothe Eversley Childs Sanitarium 

Organization of leprosy control campaign 

(i) Onset of the campaign. Pilot project and 
pilot area. Case-finding and treatment 
programme 

(ii) Sxpansion and consolidation of leprosy control 
programme. Case-holding. Assessment 

(iii) Possibility of linking leprosy campaigns with 
yaws and tuberculosis campaigns. Integration 
of leprosy control service in the general 
public health services -Dr. J. Gay Prieto 

(iv) Visit to Governor, Mayor and Rural Health Unit 

Visit to the Leonard Wood Memorial Centre and 
Cebu Skin Clinic and Negative Barrio - Dr.R.Guint.o 

... 

.. 

• 
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Wednesday, 6 December 

s.oo - 12.00 

2.00 - 3.00 p.m. 

.3.00 - 4.00 p.m. 

Thursday, 7 December 

s.oo - 12.00 

2.00 - 3.00 p.m~ 

3.00 - 5.00 p.m. 

Friday, 8 December 

8.00 - 11.00 a.m. 

ll.30 - 12.00 

Saturdgr, 9 December 

MISCELLANECXJS 

- 2.3 -

Field trip with the Cebu Travelling Skin Clinic -
Dr. A. Arriola 

The leprosy control programme of Thailand -
Dr. Chaisiri Kettanurak 

The Leprosy control programme of Indonesia - , 
Dr. M. Blanc 

Field trip with the Leonard Wood Epidemiological 
Survey - Dr. R. Guinto 

Discussion - Dr. Jovellanos 

The leprosy control programme in Cebu: 
1927 - 1936 - pilot stage; 
19.36 - 1961 - attack, consolidation and integration 
stages .. Dr. J.N. Rodriguez 

Clinical evaluation of drugs used in the treatment 
of lepro~ - Dr. J. Tolentino 

Opening discussion on leprosy control. 

Closing session 

End of the course 

Tbe WHO Regional Office for the Western Pacific will issue an information 

bulletin for participants, which will include information about the following: 

{a) indications about customs, formalities, visas, addresses of hotels, etc. 

{b) how to get from their hotels to the opening ceremocy on Monday, 
20 November 1961; 

(c) where the clinical lectures will be held in Manila; 

(d) the locale of the clinical seminar meetings; 

(e) the laboratories to be used for practical laboratory work. 

{f) the place from which cars will depart for Tala on 27 and 28 November • 
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OOER-REGIONAL POOTGRADUATE 
LEffiOSY TRAINI:OO COURSE 
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Manila, Culion, Cebu, Philippines 
20 November - 9 December 1961 

INDIVIDUAL EITAWATION QUESTIONNAIRE N0.1 

This questionnaire has been prepared for the purpose of assessing, on 
an individual basis, the administrative aspects of the Training Course as an 
aid in the planning and operation of future meetings of this nature. Please 
check the appropriate statements and write your comments legibly. Since this 
farm is to be unsigned, your frank criticisms, suggestions arxl comments are 
cordially invited. 

1. Travel arrange- Elccel-
ments were: lent 

2. ~sical arrange
ments of the site of 
the Training Excel-
Course were: lent 

3. Accommodation 
and services 
were: 

Excel
lent 

4. The amount of free 
time available for 
personal matters 
and rest was :Adequate 

5. The total length 
of the Training Very 

--

Course was:satisfactory ___ 

6. The schedule of the 
Training Course Very 
was : Satisfactory ___ 

?. The working hours 
were:Very satisfactory __ 

Satis
factory __ 

Reasonably Unsatis-
satisfactory __ factory __ _ 

Fairly 
Adequate__ good 

Adequate __ 

Just 
enough __ 

Satis
factory __ 

Satis
factory _ 

Satis
factory __ 

Reasonably 
good 

Not 
enough 

Too 
short 

Too 
crowded 

Too short 

Unsatis-
-- factory __ _ 

Unsatis-
- factory __ _ 

More than 
__ enough 

Too 
long 

Too 
loose 

__ Too long __ _ 

... 

• 

i 

.. 
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' 

B. The infor rna tion 
bulletins and Very Of some Of little 
circulars were: helpful Helpful help _help • 

9. Library and 
reference £aci- Just 
lities were: Adequate right Limited Poor -

10. Documentation to 
cover the sub- Excel- Sat is- Fairly 
ject matters were:lent factory good Poor 

11. Opportunities to 
become acquainted 
with participants, 
observers and Just Not None 
staff were: Ample_ enough enough at all 

12. The leadership of 
the Training Excel- Sat is- Fairly 
Course was: lent factory __ Good Poor 

13. What improvements would you suggest £or future meetings of this nature? 
• 

14. Comments (Use other side if necessary): 

• 
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INI'.LR-REGIONAL POSTGRADUATE 
IEPROSY TRAINIOO COURSE 

Manila, Culion1 Cebu1 Philippines 
20 November - 9 December 1961 

- 26-

INDIVIDUAL E"ITAWATION QUESTIONNAIRE N0.2 

This questionnaire is intended to assess the achievements of the 
Training Course on an individual basis. You are kin~ requested to check 
the appropriate statements and write legibly your frank opinion and comments. 
Your criticisms and suggestions are cordially invited. Please do not sign your 

. -name. 

1. Were you·•interested 
in this Training Very 
Course? ~~ch _____ 

2. Did you gain any 
new i.Jieas or 
concepts? Many __ 

3. Did·you have enough 
opportun1t7- to ex-
press your own ideas 
in the class? Ample_ 

4. Did you have enough 
opportunity to exchange 
knowledge and experience 
with participants 
observers and staff 
outside the class?Ample 

5. To what extent do you 
think the Training 
Course fulfilled 
its aims as defined 

Quite 
a bit 

Some 

Just 
enough 

Just 
enough 

in the prograu.me For the 

To some 
extent 

Very few __ 

Not 
enough 

Not 
enough 

and timetable? Completely _ most part_ Some 

Very 
little __ 

None at 
all 

None at 
all 

.None 
at a.Ll --

A little 

If the answer is either "Some" or "A little", please given 
further details: 

... 

.. 

a 



• 

• 

• 

• 

6. Each of you came 
with specific ob
jectives am expecta
tions. To what extent 
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do you feel these have For the 
been attained? Completely mre t part - Some A little 

If the answer is either "Some" or 11A little 11 , please give 
further details: 

7. The scope of 
stuQy and dis- Adequately Just 
cuss ion was: covered ___ right _ Too large __ Too small --

s. The Training Course Of some Of little 
has been to you: Highly valuable Valuable value __ value __ 

9. Would you be willing to respond to a follow-up questionnaire about the 
Training Course to be sent to you one year from now? Yes No __ _ 

10. What do you consider were good features in the content of the Training Course? 

ll. What features do you consider were not so good? 

12. How will this training course be reflected in your plan for development 
and improvement of vital and health statistical services in your country? 

13. Comments (Use other side if necessary) 
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INTER-REGIONAL POSTGRADUATE 
LEffiOSY TRAINING COURSE 

Manila, Culion, Cebu, Philippines 
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POST TRAINING COURSE INDIVIDUAL QUESTIONNAIRES 

The following questions are designed to find out how you now evaluate 

the training course experience and to .f'i.nd out the ways in which you tt}ink 

it will be possible to relate the ideas gained at this training course to 

the work in which you are presentl,y engaged. Please do not sign your name. 

1. For most of' us, our evaluation of' the training course is in terms of' 

whether we gained increased insights and skills that could be applied 

to our work. 

(a) In what ways have things happened which lead you to feel 
pleased about having attended the training course. 

(b) In what ways have things happenet\; that lead you to feel 
disappointed about having attended the training course. 

.. 

l 

.. 

• 



• 2 • 

• 

• 
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For many people the period at the training course is rather confusing 

because it doesn 1t fit the expectations they had develoPed beforehahd). 

(a) In what ways were your expectations fulfilled? 

(b) In what ways were your expectations not fulfilled? 

(c) Looking back on the training course programme are there any 
revisions that you think might have &ade the experience of 
greater value? 
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4. How well do the following statements fit your overall judgement of the 

training course (check the column beside each sliatement which is most 

appropriate) 
Describes me: 

Not Some- Quite Very 
At All what Well Well -

(a) I found the period of the training 
course very enjoyable. - -

(b) I learned llttle by attending the 
training course that I have'nt known -

(c) I believe that the training course 
will be quite ueeful for me in .my work 

(d) In general the ideas I picked up at the 
training course will be helpful in 
.my work. 

(e) I still oan' t make up .my mind as to 
the value of this experience - - -

(f) On the whole I am glad that I attended -

5. Will you please make any comments you wisn about any aspect of this 

training course below including suggestions for improving future 

training couraes? 

.. 

,!, 

• 

• 
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k. I 

1. INTRODUCTION 

WPR/IEP/1 
page 1 

In the lepromatous type there is a generalized spread of the M. Leprae 
to all tissues of the body, particularly in the skin, nerves, lymphatic glands 
and internal organs, including the testes. During a long period of latency, 
however, there may be no observable local or constitutional manifestation of 
the infection in spite of this early widespread distribution of the organism. 

The presence of the ubiquitous M. Leprae in the nerves may not be felt 
by the patients at all even after the skin lesions have appeared" Some intelli
gent ones nre emphatic, however, that areas of numbness were noted by them months 
or even years before the appearance of the skin spots, so that there must be an 
early involvement of the cutaneous nerve twigs. This has been confirmed histo
logically. Apparently) the presence of the bacilli in the nerves does not 
necessarily lead to the development of anaesthesia over the skin lesions. 

Hand-in-hand with the neuritic involvement, there is either a slow or 
a rapid evolution of the skin lesions such as described in this lecture. As 
the cutaneous lesions increase in degree and extent, there i.s a corresponding 
increase in the number of bacilli contained in them. In untreated cases, there 
occur in the natural course of the disease alternating periods of activity and 
comparative quiescence, occasionally interrupted by spells of acute reaction. 
During this period, however, the disease follows an inexorable upward course 
until a peak is finally reached when the maximum number of bacilli and the 
fullest development of the skin lesions exist. This is follovJGd by a period of 
decline characteri?.,cd by increasing fragmentation, disintegration and elimina
tion of the bacilli, accompanied by a corresponding absorption and disappearance 
of the cellular exudate, and by a gradual subsidence of the skin manifestations. 

As the skin lesions subside, the neural manifestations become more and 
more manifest, ending in the so-called "burnt-out" stage in which tho neuritic 
manifestations completely predominate the clinical picture. By that time, the 
patient has been permanently marked, disabled and deformed. 

This downward decline of the disease was noted in 1895 by Hansen him
self who stated: "Many cases of leprosy terminate in cure by disintegration 
and elimination of the bacilli ••• thus the specific leprous affections gradual
ly disappear and only their results remain.n These observations were confirmed 
by subsequent generations of leprologists. L'ltely, however" such effective 
disposal of the bacilli has been overshadowed in the interest of leprologists 
by the spectacular manifestations of local or tissue :i.mrnuni ty and activity of 
the reticulo-endothelial system observed in the tuberculoid type of the 
disease. However, there is clearly manifest in the 11 stage of eliminationn of 
the lepromatous type, evidence that there exist some means or manner of achiev
ing self-cure which acts directly on the bacilli themselves leading to their 
destruction. 
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From an epidemiological point of view, it is important to have in mind 
the proportion of the lepromatous type relative to the total number of cases in 
any country or community. In various extensive and intensive-type surveys done 
in different parts of the Philippines, 40% to 44% of all cases were found to 
belong to the lepromatous type. On the other hand, in some of the surveys made 
in Nigeria, the lepromatous type reached only from 4% to ~ of the total. 

This point is important because the skin lesions and the nasal mucosa 
of the lepromatous type are heavily loaded with M. Leprae and are therefore 
infectious. Hence, in communities where the lepromatous type predominates or 
its prevalence is high, a heav,y infectious potential is present in that commun
ity. In addition, the duration of the treatment required to render cases non
inf.ectious will necessarily be prolonged while more cases of acute lepra reac
tions (E.N.L.) may be expected and a long leprosy control programme must be 
considered and properly planned. 

In 194?1
, the writer proposed that from certain points of view, it 

would be useful to consider the disease as having only two main types, namely: 
(a) lepromatous, and (b) non-lepromatous. In reality, the lepromatous type is 
the on~ true disease of leprosy since it can definitely be distinguished and 
set apart not only from the other sub-types and forms of the disease, but also 
from other skin disease as well by its distinctive (1) histology (leproma); 
(2) negative reaction to the Mitsuda test; (3) constant and persistent presence 
of M. Leprae; and, ( 4) typical clinical features. From this point of view, the 
non-lepromatous group of leprosy can be considered merely as undeveloped forms 
or stages of the disease. A similar view was mentioned in the First Report of 
the Expert Committee on Leprosy in 1953.2 

In 1955, the Indian Association of Leprologist proposed dividing lepro~ 
cases into two similar broad groups using the same terms, namely: (a) lepro
matous, and (b) non-lepromatous, but with the different purpose of simplifying 
the basis of the classification to satisfy the requirements of certain groups. 
This broad division is not considered an obligatory part of their system of 
classification. 

At the present time, neither of these concepts has any direct bearing 
on the official classification of leprosy. 

2. SYMPTOMATOlOGY 

2.1 Lesions in the skin 

2.1.1 Infiltrations 

The most typical and common cutaneous lesion of the lepromatous type is 
the infiltration. This term as applied to cutaneous lesion is not recognized 

1Int. J. Lep. 15, 274 

~d.Hlth Org. ;:chn. Rep, Ser. (1953), 71 

j 
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in dermatology but no other fits the non-circumscribed diffuse thickening of the 
skin that characterizes this type. When recent and progressive, the colour is 
reddish9 under treatment this redness disappears and may become byperpigmented 
instead. The surface of the skin is smooth and tense due to obliteration of the 
minute lines and furrows. In a few cases, a slight infiltration of the cheeks, 
ears or other parts of the body may be the only manifestation of a heavily 
bacillated case for as long as a few years, but usually there is progressive 
thickening which becomes most marked in the face including the ears, producing 
the well-known "leonine fasciesn. The infiltration is also marked in the extrem
ities and buttocksJ although eventually the entire skin becomes j~volved. 

Diffuse lopromatosis or Lucio 1 s phenomenon (lepra manchada) is usually 
considered as one of the forms of the lepromatous type although some leprologists 
place it under the reactive phases of leprosy. It is characterized by a very 
diffuse infiltration without localized lesions and without any evidence of gross 
irregular thickening of the skin. Later, the painful red, recurrent lesions 
appear9 these may enlarge and form blebs, leaving deep ulcerations. 

2.1.2 Nodules 

The typical nodules of the lepromatous type are of t1-ro kinds: 

(a) the small superficial nodules, and 

(b) the large subcutaneous nodules. 

Both are firm, circumscribed and may be reddish, pigmented, or of the same colour 
as the surrounding skin. 

These typical nodules should not be confused with the ~ed and tender 
ephemeral papules of acute lepra reaction, nor with the superficial fleshy 
papules and nodules of the reactional tuberculoids. 

Macules 

Macules, in tho leprological sense, are found in about 10% of new 
admissions to our sanitaria. They are reddish or copper-coloured and are slight
ly raised either evenly over the entire surface or there may be a central eleva
tion which slopes toward the periphery. They are of oval or rounded shape. 
Although on close inspection the edges are not well-defined, from a distance they 
appear circumscribed. They are more numerous and more symetrically distributed 
than the non-lepromatous macules. The surface is smooth, shows slight or no 
sensory changes, m1d is positive on routine bacteriological examination for 
M. Loprao. 

2.1.4 Plaques (patches) 

These are fau~ly well-delimited elevated reddish-coloured lesions rang~ 
ing in size from 5 mm to extensive lesions covering large areas of t.l-J.e body. 
Many of them look like the leprotic macules except that they are more elevated 
and often have a more irregular shnpe. 
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Smears taken from aQY part of the patches are usually one-plus for M. 
Leprae. They disappear in a few months under treatment with DDS leaving hypo
pigmented macules which gradual~ fade away. 

2.1.5 Ulcers 

The usual lepromatous ulcers are produced by the softening of infiltra
tions and nodules and are found most frequently on the extremities and on the 
face. When there is rapid progress of the disease such as was observed during 
the last war, the rapid~ developing infiltrations and nodules break down into 
numerous ulcers. The introduction of the sulphones has greatly reduced the num
ber of leprotic ulcer~tions., 

The typical lepromatous ulcers should not be confused with the shallow 
ulcerations following the bullae in severe acute lepra reaction or with the 
trophic ulcers mentioned under the topic of manifestations of nerve involvement. 

2.2 Manifestations of nerve involvement 

2.2.1 Anaesthesia 

(a) On skin lesions - There are usually no appreciable or "'lnly 
slight sensory changes over most of the cutaneous lesim.1 in 
leproma to us leprosy. Sometimes, however, definite sensor.· 
changes may be found in macules or patches of early cases 
that had transformed from the simple macular or tuberculoit \ 
types. 

(b) Po~neuritic - The principal neural manifestations in the 
lepromatous type therefore consist of those associated with 
the polyneuritic form of anaesthesia. The thickening of the 
involved superficial nerve trunks is usually not very notice
able until after they become involved in acute lepra reaction. 
Then, not only does the nerve become thickened, painful and 
tender, but all possible results following serious injury to 
superficial nerve trunks will follow. 

These polyneuritic manifestations may be grouped into sensory, 
motor and trophic. 

(1) Sensory 

The loss of sensibility of the skin usually starts from the hands 
and feet and extend upwards, principally along the external surfaces 
of the extremities. This may be accompanied by subjective symptoms 
such as the feeling of heaviness, numbness, tingling, itching, 
formication and pain. 
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As a rule, the anaesthesia is at first asymmetrical, but eventually, 
a more or less symmetrical arrangement results. Often times, the 
anaesthesia in the early stages is changeable in character and variable 
in extent so that several examinations are necessary to determine its 
real character and the area of skin involved. The temperature and pain 
sensibility are the earliest and the most intensively involved, while 
the sensation of light touch and tactile descrimination are affected 
comparatively late so that there is an early dissociation of the 
syryngomyelic type. 

( 2) Motor 

Sooner or later, the muscles supplied by the affected nerves show 
typical symptoms of lower motor neuron involvement,, with paresis of tbe 
muscles accompanied by atrophy and hypotonia. The intrinsic muscles of 
the hands and feet are affected first and to a marked extent? the 
paresis may extend subsequently to the muscles of the forearms and legs. 
Frequently, there j.s involvement of motor branches of the seventh nerve 
manifested by paralysis of the orbicularis oculi and oris muscles. 

(3) Trophic 

These include a shiny skin with loss of hair, J.essened or absent 
sweating, appearance of blisters, decalcification and absorption of the 
small bones of the hand and feet and finally, the trophic ulcers. 

2.3 Lesions on the mucous membranes 

2.3.1 Nose 

Lesions found in the mucosa consist of infiltrations, nodules, ulcera
tions, adhesions, pale areas, atrophy, perforation and destruction of the septum. 
In an untreated moderately to advanced case, leprous rhinitis with foul smelling 
secretion accompanied by frequent nose-bleeding is usually present. 

2.3.2 Mouth, pharynx, and larynx 

The lips may be involved in general infiltration of the face which may be 
accompanied by fissures at the angles of the mouth. Nod11les are sometimes seen 
on the tongue which may be deeply fissured. Nodulations, infiltrations and ulcera
tions can occur on the posterior pharyngeal wall_. folloTrred cicatrix formation. 
The palate and fauces may be similarly affected and the ulceration in the soft 
palate may lead to perforation. 

Involvement of the larynx usually starts with infiltration and nodule 
format ion on the epiglottis and is one of the late complications in the untreated 
lepromatous type. This may lead to ulceration followed by cicatrical contrac
tions which may extend to the pharynx, including the vocal cords, producing the 
hoarse voice of the advanced case of leprosy. Formerly, when edema of the 
glottis occurred in the involved tissues of the larynx, it may lead to asphysxia 
unless an emergency tracheotomy operation is done. 
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2.4 Lesions in the eyes 

The involvement of the eyep may be due to the following: 

(a) direct infection with leprosy bacilli7 

(b) spread from lesions on the lids, face and nose; and, 

(c) secondary to lesions of the 7th and 5th cranial nerves. 

2.5 Lesions in the bones 

Changes in the bones caused by leprosy are of three main types, name~: 

(1) specific destructive changes due to leproma formation 
in the bones due to acute lepra reaction; 

(2) non-specific bone changes consisting of destruction, 
absorption and erosion due to secondary infection in 
anaesthetic hands and feet; and, 

(3) osteoporosis mainly following disuse. 

3. REACTION PHENOMEN.l\. IN THE lEPROMATOUS TYPE 

In all its different types and forms, leprosy usual~ pursues a chronic 
course. At irregular intervals, however, there occur certain periods of rapid 
activation or exacerbation of the disease. The following are seen in the 
lepromatous type: 

3.1 Acute lepra reaction 

In its simplest form it is manifested by a sudden outbreak of a few or 
numerous red and tender ephemeral papular eruptions ranging in size from 2 mm to 
2 em or more, which may appear on pre-existing lesions or in apparent~ normal 
skin. In the more severe attacks, there is fever accompanied by constitutional 
symptoms. After an average of seven days, the individual eruptions regress, the 
red colour disappears and the over~ing skin becomes pigmented. Crops of these 
eruptions may follow one another and the larger ones become surmounted with bullae 
and/or pustules which final~ lead to ulcerations of various sizes. 

The foci of acute reactions are not confined to the skin. Frequent~, 
there may be painful neuritis which is distressing and resistant; also acute 
orchitis, iritis and lympadenitis in the inguinal region. 

Acute lepra reaction is characterized by its inflamatory nature. The 
lesions manifest the classical signs of inflamation, namely: pain, heat, 
redness and swelling. Except in the mildest cases, there is a leucocytosis and 
the fever is of the· septic type. 
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3.2 There are two forms of tuberculoid-like reaction in the lepromatous type 
which have been designated as a 11reactional reversal phenomena" by Dr. H .W. Wade. 

(a) One form, originally described by Souza Lima in 1948, and 
called by him "pseudo exacerbation" is an acute episode 
occurring quite early in the course of sulfone therapy and 
is represented by lesions which either totallv or partial
ly simulate the reactional tuberculoid type. It usually 
occurs after injection of about 200 or 300 cc of promin or 
100 to 200 tablets of Diasone, although they may appear 
later after about twelve to sixteen months of sulfone 
therapy. The histology is similar to the reactional tuber
culoid while the lepromin reaction remains negative and 
the bacilli are found to be modified. 

(b) The other form was designated by Tajiri as "acute infiltra
tion reaction" in which there is aggravation of existing 
lesions, as well as appearance of new on~P which are morpho
logically similar to reactional tuberculnid (Akuter Schub). 
The lepromin reaction turns positive, and the histology 
resembles tuberculoid rather than leprr>rna to us architecture. 

(c) Sometimes included in the group of reactions is the Lucio 
phenomenon also known as lazarine leprosy or lepra manchada 
which usually starts as a diffuse gene1alized infiltration 
through out the body ace ompanied by numbness of extremities, 
loss of eye-brows and eye-lashes ao well as the body hair. 
There occur small outbreaks of an irregularly sized and 
shaped erythematous eruption which average fifteen days in 
duration. Large and more inflammatory elements fuse 
together and dark blisters are formed on them which leave 
deep ulcerations. 

3.3 Other phenomena of activation 

In addition to the above, there can develop new lesions that basically 
represent a rapid aggravation of the existing lepromatous condition. 

(a) Among these may be included what is described in Japan as 
11 acute lepromatous infiltr'ltionu. 

(b) Somewhat similar lesions indicating a retrogression of the 
disease have been observed in the Philippines in cases who 
had received placebo treatment in the Evaluation Series. 
The lesions here consisted of irregularly-sized and shaped 
plaques pointing to a rapid advance of the disease when 
treatment was discontinued. Such may be designated as 
11 exacerbations". 
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4. DIFFERENTIA.L DIAGNOSIS1 

4.1 Cutaneous lesions 

Scaly skin diseases - tinea flava; seborrhea; ringworms; 
psoriasis; pityriasis rosea 

Granulomata- yaws; syphilis; granuloma annulare; sarcoid' 
dermal leishmaniasis 

Inflammatory conditions- erysepelas1 cellulitis 

Tumors - neurofibroma (Von Recklinghausen 1s disease) 

Other conditions - Lupus erythematosus; lichen planus; 
erythema nodosum; erythema induratum; 
leucoderma; sclereoderma 

4.2 Neural manifestations 

Peripheral neuritis - due to beri-beri and certain intoxications 

Bell 1 s palsy 

Bernhardt's syndrome 

Cervical rib 

Raynaud's disease 

Trophic ulcers 

4.3 Other conditions 

Ulcers due to diabetes and syphilis 

Trauma to superficial nerve trunks 

5. IEPROMIN REtlCTION IN THE IEPRO¥UI..TOUS TYPE 

By definition, the Mitsuda test is negative in the lepromatous type. 
Therefore, if a case so typed is found to be Mitsuda positive, his records and 
the patient himself should be re-studied for possible error in typing or for 
the occurrence of "acute infiltration reaction". 

1cases o£ skin diseases will be presented. 
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However, there is still some confusion with regard to the result of this 
reaction due to differences in the manner of reading it. The Madrid Conferencel 
and the Report of the First WHO Expert Committee2 have recommended that the 
minimum size for positive reaction should be 3 mm. However, many leprologists 
working chiefly among lepromatous cases have adopted 4 mm as the minimal measure
ment for positivity; otherwise, a few undoubted lepromatous case with a reading 
of between 3 mm to 4 mm would become Mitsuda positive which would be against the 
definition of the lepromatous type. 

6. DEGREE OF .tillVIl.NCEMENT OF THE LEPROMl\.TOUS TYPE 

We have found it useful to record the deg~ee of advancement in each case 
by the use of a sub-classification known to us in the Philippines as the old 
Culion classification. Attached to this are the criteria to be followed in using 
it. The symbols indicate the degrees of advancement of the respective cutaneous 
and neural manifestation present; the different combinations of cutaneous and 
neuritic involvement represent what used to be known as the 11mixed type". 

This sub-classification is useful in connection with the assessment of 
the clinical results of the treatment, in determining the prognosis of individual 
cases, for estimating the number of cases that need rehabilitation, and for other 
purposes. 

\iemoria del VI Congreso Internacional de Leprologia (1953) p. 75 
2 
Wld Hlth Org. Techn. Rep. Ser. (1953) 71 
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ANNEX I 

CRITERili. TO BE FOLLOWED IN THE ESTIMATION OF THE 
DEGREES OF ADV.il.NCEJ:vJE.NT OF IEPROJVlli.TOUS CASES 

In the lepromatous type, the old familiar symbols C and N indicating the 
extent and advancement of the cutaneous and neural lesions (with combinations of 
the two for those with both - the cutaneous and the nerve lesions as is usual~ 
the case) have been retained. Those grouped under C1, C2, and C3 may be called 
pure cutaneous forms, those under C2N1, C3N1 would be mixed forms with predominat
ing cutaneous lesions; those under C1N2, c1N3, C2N3, would be mixed forms also 
but with predominating neural manifestations. 

Cutaneous 1 (Cl) - Slight cutaneous manifestation: Cases with lepromatous 
skin lesions consisting of one or a few small infiltrated patches or small nodules, 
or diffuse lepromatous changes of slight degree; lesions of the nasal mucous mem
brane are usually absent. 

Cutaneous 2 (c2) - Moderate~ advanced cutaneous manifestations$ Cases 
with numerous macular areas or fair~ numerous Gmall or fewer large infiltrations 
or nodules, or diffuse lepromatous changes of moderate degree; lesions of the 
nasal mucous membrane are frequent~ present. 

Cutaneous 3 (C3) - Advanced cutaneous manifestations: Cases with numerous 
and extensive or very marked lepromatous lesions, which may vary in their stage of 
development or retrogression; lesions of the nasal mucous membrane are almost 
always present. 

Neural 1 (Nl) - Slight neural: (a) Cases with from one to several small 
anaesthetic macules, or a proportionally smaller number of larger macules, whether 
flat or elevated, without indications of polyneuritic changes; or (b) cases pre
senting only polyneuritic changes of slight degree: disturbances of peripheral 
sensation affecting one or two extremities, not marked extent, with only minor 
trophic disturbances, muscular atrophy or paresis, if any; or (c) cases ehowing 
combinations of macular and polyneuritic manifestations in equivalent degree of 
total affection. 

Neural 2 (N2) - Moderately advanced neural: (a) Cases with fair~ numerous 
or large macules of wide distribution, without evidence of polyneuritic changes or 
with such manifestations of fairly slight degree or (b) cases presenting only 
polyneuritic changes of moderate degree; peripheral anaesthesia of considerable 
extent, and moderate trophic changes, atrophy and paralyses, including beginning 
contractures if of limited extent; or (c) cases showing combinations of equivalent 
total degree. 
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Neural 3 (NJ) - Advanced neural: (a) Cases with very numerous or very 
extensive macular lesions of the more marked kinds, with polyneuritic changes; 
or (b) cases presenting on~ advanced po~neuritic changes: extensive peri
pheral anaesthesia and more or less marked motor and trophic disturbances; 
paralyses, atrophies, contractures, trophic ulcers and mutilations, or (c) cases 
showing combinations of equivalent total degree. 

SUB-ClASSIFICATION 

LN
3 

= (burnt out case; had previously been lepromatous) 
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It is not possible to claim success for any leprosy control programme 
until it has been demonstrated by proper statistical methods that such a pro
gramme is at least associated with a downward trend of the disease. At the 
same time, it is necessary to follow a system of periodic evaluation on the 
accomplishments of the programme so as to determine whether any progress is 
being made. 

Three lines of evaluation: The system of appraisal of the programme 
is directed along three lines: 

(a) evaluation of the case-finding activities of the programme; 

(b) evaluation of the results of the treatment; and, 

(c) evaluation of the direction of the trend of leprosy. 

2. LIST OF ACTIVE CASES AND MOVEMENT OF PATIENTS 

Table I furnishes data covering the year 1960 which were compiled from 
reports similar to those submittBd by hospitals and similar institutions which 
require information as to the total number of patients or other persons served 
and for how long, usually known in the Philippines as -nmovement of patients" 
in the institution. Such reports have been rendered by all the sanitaria for 
many years; it was only necessary to extend the system to the stationary as well 
as the mobile skin clinics. Moreover, refinements were introduced with the 
object of making the data as suitable as possible for the evaluation. 

The aim is to maintain a balance-sheet account of cases with active 
lesions of leprosy by adding the ttnewn cases to the total of the preceding 
month, and subtracting those "dropped" from the list during the corresponding 
period so as to obtain the number remaining at the end of the month. 

The system requires the maintenance of "live" registers of leprosy at 
the national, institutional and provincial levels. The leprosy cases filed 
in the registers are considered as belonging to the "list of cases with active 
lesions 11 , or as a "list of cases with 'active' leprosyu, but more commonly 
referred to as the "active listn, and will henceforth be so designated in this 
article. 

For the national active list, only newly-discovered cases can be added 
each month, and no cases other than those who have died or have become disease
arrested can be ttdropped". On the other hand, for the "local" active lists such 
as, for instance, those for each sanitarium, those to be added (but distinguished 
separately) include not only "new" cases but also re-admissions and transfers 
from other units, while dropped cases also include transfers to other units, 
absconders and discharges "for other causes". 
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In the local active list of skin clinics, both stationary and travelling, 
transfers from other units and discovered absconders from the sanitaria are 
added, (but kept separately), while those to be dropped include patients trans
ferred to regions outside of the territory of each unit, in addition to those 
that have died or have become disease-arrested. 

Thus, the number of cases remaining in the national active list may not 
necessarily coincide at the end of each month with the total of cases in the 
local active lists. However, the total "new" cases is always the same. 

The rmintenance of a national registry prevents the same patient from 
being reported by different units two or more times, thereby falsely augmenting 
the total in the national list. For instance, a patient presenting voluntarily 
for admission to a sanitarium may have already been reported previously as a 
"new case" by a stationary or mobile skin clinic. 

It is obvious~ important that on~ confirmed cases of leprosy should 
be reported as 11new casestt. Although a few errors in diagnosis cannot be 
avoided, too rmny such mistakes and excess of "over-diagnosis" can prove fatal 
to the purpose of evaluation. We are fortunate i.-·1 the Philippines in having 
enough leprologists attached to the units to confirm all diagnoses. More and 
more of the rural health physicians are also being trained in the diagnosis 
of leprosy. However, the writer is aware that paramedical personnel ~an also 
be trained to make a good diagnosis but in such cases several years of training 
would seem to be necessary. 

Referrals 

A system of referrals has been established to follow-up transfers from 
one unit to another or from one of our specialized units to a regular rural 
health unit or vice-versa. Copies of the transfer forms are forwarded to a 
referral office at headquarters which sees to it that the transferred patient 
is added to the active list of one unit and dropped from that of the original 
unit. Referrals are not always successful because many patients do not wish 
to be known in their communities as cases of leprosy and evade all efforts to 
trace them, even to the extent of migrating to another province without leaving 
their new addresses. 

3. NEW CASES 

Ana~sis of the information available among the new cases is considered 
very useful in the evaluation of the programme. A summary of the main findings 
appears in Table II. The new cases discovered decreased from 3048 in 1959 to 
2737 in 1960. For 1960, 27.07% of the new cases were discovered by the sani
taria, 42.89% by the stationary skin clinics and 30.93% by the travelling skin 
clinics, once more confirming the information obtained in previous years that 
the most successful device for case-finding in this country is the stationary 
skin clinic. 
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On the other hand, Tables I and II indicate that the sanitaria also 
attract new cases which by-pass the stationary and travelling clinics as well 
as the rural health units, indicating that under Philippine conditions, they 
also play an important role in case-finding. Obviously, living conditions in 
the sanitaria are considered quite acceptable by the patients compared to their 
poor existence at home. 

With regard to sex, the usual ratio of two males to one female is 
observed. 

If the number 2?3? of newly-discovered cases for 1960 is used as the 
numerator of a fraction with the total population of 2? ?83 34? as the denomina
tor, a rate of .0985 per thousand or 9.85 per 100 000 is obtained, which may be 
designated as the "discovery rate" for that year. The corresponding rate for 
1959 was 0.1132 per thousand or 11.32 per 100 000. 

4. DROPPED CASES 

4.1 Criteria for declaring a patient 11 disease-arrestedu 

It is necessary to adopt certain arbitrary rules for declaring patients 
as "disease-arrested" cases in order that they may be drop'1ed from the active 
list. 

4.1.1 B~cteriologically-positive cases 

The "negative" period is said to begin when the bacteriological examina
tion had become negative and there are no longer any indication9 of clinical 
activity. In the sanitaria, all such examinations are done by l0cal committees 
and their findings are subject to confirmation by a national disposal committee. 
After the expiration of the generally accepted negative period of two years, 
which is spent in the sanitarium, the candidate is "discharged", although he 
may be "released" after a negative period of only one year, with continued 
treatment and re-examination outside the sanitaria by stationary and mobile skin 
clinics or by rural health physicians. 

4.1.2 Bacteriological~-negative cases 

Most closed cases belong to the tuberculoid type. Such patients are 
considered to have become disease-arrested and dropped from the active list, 
one year after all signs of clinical activity have disappeared. 

The following are considered as signs of clinical activity: 

( 1) redness, 
(2) elevation, 
{3) increase in size or number of lesions, 
(4) increase in degree or extent of the anaesthesia. 
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The arbitrary duration of one year after subsidence of signs of activ
ity before a case is declared disease-arrested is based on the experience of 
the writer in following up the progress of early bacteriologically-negative 
lesionsl. This period may, however, be maintained, shortened or lengthened in 
the future according to the rate of relapses or clinical reactivations observed 
and the periods that will elapse before appearance of the relapses. Many 
patients prefer to continue treatment even if they have been declared "disease
arrested" am dropped from the active list. 

Using the above criteria for arrest of the dise<tfe, it was found, as 
noted in Table I, that in 1960 the sanitaria had released or discharged 360 
cases from an average total patient population of 6037, giving a rate close to 
6% in one year. This rate has been down-graded by the exceedingly low number 
of released and/or discharged patients from the large Culion Sanitarium with 
only nine cases during the whole year, which, coupled with the scanty numbers 
of new admissions (36 during 1960), incidentally slwws that the old Culion 
Leper Colony now plays a minor role with regard to the ultimate aim of leprosy 
control. On the other hand, the release and/or diLcharge rate of the Eversley 
Child Sanitarium in one year came to 16% of the sanitarium population, an 
average it has maintained, and in some years even surpassed, during the last 
five years. This excellent record is probably the result of the close supervi
sion exercised over the administration of the DDS which is swallowed by the 
patients in the presence of one or more nurses or attendants. 

With regard to the stationary skin clia~cs, there were comparatively 
few dropped cases following the arrest of the disease in proportion to the num
ber of patients in the active list (78 cases or 2.2%), in spite of the large 
numbers of non-lepromatous cases which were bacteriologically negative to 
begin with. This indicates that while the stc=tionary skin clinics are unex
celled for case-finding, they do not have ~s good a record so far as case-holding 
and treatment are concerned. The main Na.son for this is the failure of many 
patients to report after a few visits, tbereby missing the treatment and pre
venting the leprologists from recordin5 the date when signs of activity were no 
longer present. 

The remedial measures undertaken after these deficiencies were brought 
to light by evaluation, included the ~osignment of two new follow-up personnel 
to each of the stationary clinics, the establishment of multiple sub-centres of 
the same clinics served by the existing personnel, and constant reminders to 
the leprologists in charge not to fail to note immediately in the patient's 
charts the dates of disappearance of all signs of activity. 

~odriguez, J.N. and Plantilla, F.C. (1953) Observation on the progress 
of incipient lesions of leprosy, Int, J. Le,e. z, 453-465 
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BAlANCING THE NEW AND DROPPED CASES IN THE ACTIVE LIST 

Table I, besides indicating the movement of patients in the national active 
list as a whole during 1960, also furnishes details which are useful in assessing 
the accomplishments of each unit, such as the number of patients in the respect:hre 
active lists at the beginning of the year; the number of llnew" cases discovered; 
the number dropped, which includes deaths and disease-arrested cases; and those 
remaining in the active lists at the end of the year. 

As of 31 December 1960 there was a total of 13 458 patients on the national 
active list. Based on a total estimated population of the Philippines for that 
year of 27 783 347, the prevalence rate among registered cases on the national list 
was found to be .4844 per thousand or 48.44 per 100 000. The corresponding rate 
for 1959 was 0.4635 per thousand or 46.35 per 100 000. It is seen also in Table I 
that at the end of that year, 6181 cases were under the care of the eight sanitaria, 
4043 were under the responsibility of the stationm·y skin clinics, while 3234 were 
cared for by the travelling skin clinics. 

Furthermore, it is shown that in 1960, the new cases, which totalled 2737, 
exceeded the number of dropped patients numbering 1049, by 1688, leading to an 
increase of patients in the active list during the year from 11 770 to 13 458. 

The ultimate objective of the leprosy campaign is to overcome this unfa
vourable balance between the new and the dropped cases, that is, to increase the 
number of dropped cases through better methods of administering and reporting the 
results of treatment, as well as by consistent efforts to improve case-finding in 
order that the early cases may be placed under treatment as soon as possible. 
This desideratum can be achieved only by perfecting the methods of case-finding, 
case-holding, treatment, and follow-up with maximum utilization of the facilities 
at hand. On the other hand, an increasingly favourable balance cannot be maintained 
over a period of years unless the disease itself is decreasing at the same time. 
Ultimately, therefore, this balancing procedure will probab~ lead to some definite 
indication of the trend of leprosy. 

If the disease were decreasing, the number of new cases would diminish 
through the years, perhaps after a preliminary increase due to better case-finding 
as reported by Daveyl, associated with an increasing number of "droppedtt cases due 
to effective treatment, until the balance is gradually tilted in favour of the 
latter. If the programme is based on wrong premises, is imperfect~ implemented, 
or does not have adequate coverage, then the number of new cases as well as those 
remaining in the active list would either show no real change or else show an 
increase • 

However, it is to be emphasized that for reasons already stated, the move
ment of patients in the active list as reflected in Table I should be interpreted 
with caution when assessing the effects of the programme on the prevalence of 
leprosy during the first years of evaluation. At the same time, care should be 
exercised so that when comparing the future work accomplished in certain years or 

\avey, T .F. (1957) Decline of leprosy in a group of Nigerian villages 
bet-vreen 1941 and 1945. Int. J. Le__E. 25, 329 
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periods, due consideration is given to whether conditions are comparable to those 
of 1959 when the base-line data were obtained. With these precautions in mind, 
Table I can be of great value in evaluating the success or failure of a leprosy 
control programme. In spite of its obvious simplicity, it does reflect the long 
planning and many laborious years that were required to establish and maintain 
the organization which ls producing the work and the reports on which it is based. 

6. EVALUATION 

6.1 Evaluation of the case-finding procedures and results 

Although, as already noted, some informati.:m leading to an assessment of -'---1 

the case-finding methods 'is available in Table I, the most useful data are obtained 
direct~ from the monthly reports of the stationary and travelling skin clinics 
which have been specially designed to furnish the necessary basic data for this 
purpose. 

A sample tabulation of such data for the month of January 1961, appears in 
Table III. The accomplishments of the individual travelling skin units during 
this month can be compared as can performance during corresponding months in the 
preceding years. 

These tables provide detailed information on the number of new cases dis
covered among the special groups examined during the rapid-~e survey devised by 
the writer, and performed by each mobile clinic, namely: (a) school children; 
(b) contacts of old and newly-discovered patients;(c) suspected cases reported by 
officials and other persons; and, (d) persons attending skin consultations. The 
new cases are classified as to whether they are bacteriological~ positive or 
negative and as to the type of leprosy. The number of people examined in the 
different groups is also given. This compilation was obtained from the local ac
tive list of each clinic, and perusal of it may reveal items that do not fit with 
the data given in Table I, which are based on the national active list. 

The number of new cases discovered annually by the travelling skin clinics 
from the four sources mentioned above during a five-year period from 1956 to 1960 
inclusive, are shown in Table IV. The very few cases found among the schoolchildren 
will doubtless be a surprise to many leprologists. The explanation is very simple, 
it is due to the good entrance physical examinations of all children in public 
schools conducted by school physicians, rural health physicians, school nurses and 
surprisingly well-trained teachers, who apparently screen out cases of leprosy, with 
few exceptions, from the schools throughout the Philippines. Most of the cases 
found among schoolchildren by the travelling skin clinic show only a few macules 
in covered parts of the body, particularly the buttocks. 

It will be noted that the best source of new cases from year to year (except 
195?) are the popular daily skin consultations carried on during the period of the 
visit of the clinic in each town; followed in importance by the examination of sus
pected cases reported by the town people, usually the neighbours of newly-discov~red 
cases; then by examiTh~tion of contacts; and lastly as the poorest source, examination 
of the schoolchildren. 
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The duration of leprosy from the time it was first noted by the patients 
to its discovery by the case-finding devices of the programme, should also furnish 
a measure of the effectiveness of case-finding. Table V gives the duration at the 
time of the discovery of the case, based on the information given by the patients 
themselves, sometimes confirmed by housemates, in separate year-periods up to and 
including eleven years for the years 1959 and 1960; thereafter, durations of twelve 
years or over are grouped together. In another table not included in this article, 
the twelve-year and over group was broken up into smaller groups so as to permit a 
more accurate determination of the mean duration, which was found to be three years 
and five months for 195~and three years and seven months for 1960. The range, 
however, varied widely from one month to sixty-eight years. From data also not 
found in Table v, it was possible to pin-point those municipalities where most of 
the cases of a long duration came from, thereby indicating the places where case
finding had been obviously a failure in 1959 and previous years and should there
fore be intensified. 

The scientific value of the duration of the disease up to the time of dis
covery is questionable, being at best on~ second-hand evidence furnished by per-
sons who cannot be expected to be too observant, although the leprologist did check 
the stated duration with the clinical appearance of the lesions. The important 
point is that we now have facilities in the field to which the patients can go, or 
be brought to, within one year after the appearance of the lesions in about 46% of 
the new cases discovered in 1959 and 1960. 

In Figure IV, which is based on data given in Table V, it is noted that 
there is a gradual decrease in duration of the disease each year up to the eleventh 
year, except for slight increases in the duration given as five and ten years due 
to the tendency of many patients to give these round figures more frequently than 
the intervening years. The existence of patients with a duration of twelve years 
or more, representing 6.20% of the total, would indicate that there are still quite 
a number of long-standing cases to be discovered but the important figure is the 
average duration; this should show a continuing decrease as case-finding becomes 
more and more effective. 

This table also furnishes data that may prove useful in the future. It is 
noted that in 1959, there were 1401 patients giving a duration of less than one 
year at the time they were discovered and in 1960 there were 1250 such cases. 
Using these figures as numerators and the respective total population as denomina
tors, the rates of 5.20 for 1959 and 4.50 for 1960 per 100 000 population were 
obtained. These may be considered as approximate incidence rates for these res
pective years and although, as already stated, these rates are far from being true, 
since the disease probably really started in previous years, they may gain some 
significance in succeeding years. At any rate, they cannot be employed in deter
mining the true trend of the disease. 
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6.3 Evaluation of the treatment 

Tables III and IV similar to Table I giving the movement of the population 
in the active list, show basic data available from month to month with regard to 
the general effect of the trea~,~nt leading to the production of disease-arrested 
cases as achieved by each unit, and also by the three main types of units, namely: 
the sanitaria, the stationary and the mobile skin clinics. 

However, the main data q~ailable for the evaluation of the result of the 
treatment are obtained from the so-called "Progress Reports on the Treatment", a 
farm of report which was introduced in the Culion Leper Colons in 1922 by Dr. H.W. 
Wade. The tabulated report furnishes details on the results of treatment as re
vealed by periodic clinical and bacteriological examination of each patient. It 
also furnish such details, as U1e anti-leprosy preparation used and the dosage. 

These progress reports are prepared and analyzed every six months in all 
the sanitaria but the stationary and the travelling skin clinics are required to 
submit theirs only once a year due to the time required in making examinations. 

The details contained in these reports, including the evaluation of the 
results of treatment, require extensive presentation and will be given in a 
separate article. 

6.4 Evaluation of the probable trend of leprosy 

6.4.1 It is not the aim in the following analysis to establish the true trend of 
leprosy in the following years by the use of correct statistical procedures, utiliz
ing data obtained by repeated intensive surveys~ .An indication of the general 
direction of the trend would be quite sufficient for the purpose in mind, which is 
to guide the implementation of the leprosy control programme in future years and 
to determine whether the basic aims are sound or not, in order that they may be 
either modified or changed completely. 

What will be presented here is an analysis of some data on the new cases 
which have become available for the whole country since the Calendar Year 1959 and 
which it is hoped may furnish base-line data useful for the purpose. Furthermore, 
the manner in which they may be utilized in succeeding years will· be demonstrated. 

Similar information on all cases in the active list will also be analyzed 
for possible useful indications of this nature in the future. 

As already stated previously, the mere enumeration of new cases discovered 
each year does not necessarily indicate the rise or decline of the disease, unless 
it can be demonstrated that there is a sustained direction of change from year to 
year, accompanied by other measurable phenomena. 

However, a yearly analysis of certain features or characteristic attributes 
of the newly-discovered cases, as will be done below, may help to reveal directly 
or indirectly some indication of possible early changes in incidence of prevalence 
of the disease. 



6.4.2 Age and sex distribution of new cases 

WPR/IEP/2 
page 9 

As a basis for compa;rison, reference is made to Table VI~ which gives 
the sex and age distribution in five-ye;:tr periods. of the new c.as~s of leprosy 
discovered in 1959, together with a similar distribution for 1960. 

The mean age for males in 1959 was found to be 33.8 years and for fe
males 32.8 years, so that there is a one-year difference in the average ages 
between the two sexes. Fpr 1960, the corresponding meariswere 34.4 years and 
33.3 respectively. The males discovered in 1960 were therefore some seven 
months older and the females six months older than the corresponding average 
ages in 1959 9 these differences are obviously not significant o 

. . . 

'on the. other hand, the percentage distribution of the new cases,. by 
sex and· by quinquennial age groups, as in<;licated in Figu,re I, shows that the 
highest age peak in both sexes appears in .the 20 to 34 age-group, with minor 
pJaks in the older age. groups o Incidentally, a small peak occurs. in the .45 to 
.49 group for females both in 1959 and 1960; if this minor peak appears in sub- .. 

· 'sequent years it may suggest some slight influence ,of. the mehopaus,e. One excepi •. 
tion is the macular form with a definite peak at the earlier ages ( 5-14 years).· · 

·. Thu9, ~he·· p~tte~tage distribution by age shows the distrib~tion curve to 
be askew and the. arithmetic mean is not a good centering, constant fo:r such dis-

·. ~··:· I . ' : • '. ' ' , .\. ' 

tributiori. The median therefore has .been determined and found to 'be. as follows: 
·. ~ ·: : ; : . 

1959 1960 ''f 
___.. 

MaleE~ 29.0 years 31.1 years 
, !'', :·:1 

·Females 29.2 years 29.0 . years. 

·. In''making a comparison of the sex and age distributiqn of new:.cp.ses in 
future years, it would therefore be advisable to use the median as th13, centering 
constant instead cif the arithmetic mean or average •. 

This question of the ages among newly-discovered. cases. is ,,of much interest 
to leprologists, many of whom have expressed the opinion that during, the declin,e 
of leprosy, there should be a shift of the age to the right, that is, taw.ard.s tl':\e 
older-age periods. On the other hand, with improved case-finding and better 
coverage, the newly-foll.nd cases would be discovered earlier and consequent,ly in 
a younger age group. Theoretically~ perhaps, there should be a shift to the left 
in; the earlier years of the programme followed by a shift in the opposite direc
tion,: that is, to the right, as the die;ease begins ~o decline. These changes 
may eventually be disclosed in further analyses in the future. 

Type of leprosy among new cases 

A discussion on the thorny question of the classification of leprosy is 
beyond the scope of this paper. The diagnosis and typing of cases under classi
fication actually in use in the field as shown in Table VII, is based on cli~ical 
and bacteriological grounds. 
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It is a working classification with minor modifications of the official 
one at present followed in the Philippines. One of the modifications consists 
of the inclusion of reactional phase of the tuberculoid type so as to facilitate 
tabulation of 11 open11 cases. Also, the ttindeterminaten type has been re-established 
and includes the 11simple macular" and the "macula-anaesthetic" forms. 

This classification is essential~ the same as the primary clinical class
ification recommended in the First Report of the Expert Committee on Leprosy of 
the WHO in 19531, except that a primary neural form has been included. Also, the 
tuberculoid type is subdivided in Table VII into "torpid" and "reactive" (includ
ing reactional) instead of the Expert Committee subgroups of minor, major and 
reactional. 

By the simple procedure of adding together all cases classified in this 
table as lepromatous, borderline, reactive and reactional tuberculoid, there is 
obtained the sum of practically all the "open" cases, serving as it were a measure 
of the infectious potential of leprosy in these groups. The separation which must 
be made in the field between the borderline cases and reactive and reactional tuber
culoids on one side and the lepromatous on the other, is therefore not particular~ 
important from this point of view. 

In Table VII, it will be seen that in 1959 the total number of open cases 
was 1?00 out of the 3048 new cases discovered, that is 55.8%, and in 1960, 1612 out 
of 2?3?, or 58%. Such data are available at the end of every month not on~ for 
new cases discovered by each unit appearing in Table I, but also for each town in 
the endemic areas covered, thereby pinpointing the danger zones. 

Some comment is needed with regard to the forms "simple macular 11 and the 
"maculo-anaesthetic", so designated in TableVII. The term ttsimple macular" is 
limited to the sub-type similar~ named in the Cairo Classification2, character
ized by hypopigmented macules which comp~ strictly with the dermatological defini
tion of macule (name~: circumscribed, non-elevated alteration in the colour of 
the skin) and histologically by perivascular round cell infiltration, with or with
out scattered epitheloid cells. 

In the 11maculo-anaesthetic" form, the initial simple macular lesions have 
persisted (usual~ this form shows more numerous macules and more marked nervous 
disturbances than the simple macules), or are known to have existed previous~ and 
are now accompanied by anaesthesia of polyneuretic distribution, with or without 
muscular paralyses or atrophy, and/or trophic disturbances. While it can be said 
therefore that the macula-anaesthetic is essentially a more advanced, more deve
loped stage of the simple macular, it must be remembered that some of the latter 
also develop into lepromatous, tuberculoid, and probab~ even borderline lesions, 

\V19: __ Hlth Org Tech. Rep. Ser. (1953) 71 
4 -
Wade, H.W., A report on the Cairo Leprosy Conference (1938) 
Nat.~~s. Comm. Philippines, Bull. No. i8, 22-41 
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while in one series of studies, most of the lesions simply disappeared without leav
ing any trace. In this connection, it will be noted that what is described here as 
simple macular is known as the macula-anaesthetic in the Indian Classificationl and 
the term "indeterminate" has entirely different connotations in the two classifica
tions. Follow-up of these hypopigmented lesions in our clinic will probably result 
in some changes with regard to our interpretation of the indeterminate type. 

The percentage distribution of the nine different types and forms of leprosy 
among the new cases discovered in 1959 and 1960, separately, is given in Table VII. 
Figure II was prepared better to indicate if there were any differences in the 
relative distribution of the two main types and four forms in the two successive 
years. For 1959, if the lepromatous and borderline are added together, they consti
tuted 42.03% of the total; 37.92% were tuberculoid cases (24.17% torpid and 13.75% 
both reactive and reactional): 13e8.4% represented the indeterminate cases (10.20% 
simple macular and 3.64% macula-anaesthetic); and 6.20% were primary neural. This 
distribution is more or less similar to the type distribution found in spot intens
ive field surveys done in the Philippines. 

Figure II indicates that no significant differences have been found in type 
distribution in 1959 and 1960. There were some slight relative increases in the two 
polar types, namely: the lepromatous and the tuberculoid, compensated by an even 
more marked decrease in the indeterminate and primary neural types. These changes 
are probably accidental; it is only when such shifts continue in the same direction 
for a number of years that their significance may become apparent. 

The question of the observed downward trend of the lepromatous type con-· 
commitant with an upward swing of the tuberculoid type in the towns of Talisay and 
Cordova, Cebu Province, has already been mentioned. While the actual statistics 
were first published by Guinto et al in 19542, this shift was already noted as far 
back as twenty years previously and yet no serious implications have been observed 

\ so far indicating that the leprosy prevalence in Cebu is worsening as feared by 
some leprologists. On the other hand, this apparent shift in Cebu is probably at 
least partly due the efforts to promote early voluntary presentation of cases. Or, 
may it not also be due partially to an increasing resistance of the population to 
the disease which now shows a tendency to develop milder forms of leprosy? 

6.4.4 Age distribution of the different types and subtypes 
among new cases of leprosy discovered in 1959 and 196o 

Table VIII for the year 1960 has been prepared with the expectation that 
shifts in the distribution of the different types and sub-types among the new cases 
may be detected earlier if the data are further analyzed by age groups. A similar 
table is also available for 1959 in order that a comparison may be made, as will be 
done yearly hereafter, but lack of space does not permit its inclusion in this 
paper. 

~harmenda, Notes on Leprosy (Published by the Ministry of Health, 
Government of India, Printed by Navana Printing ~vorks, Calcutta) 

2
Guinto, R.S., Rodriguez, J.N., Doull, J.A., and de Guia, L. (19)4), 
The trend of leprosy in Cordova & Talisay, Cebu Provi~ce, Philippines, 
Int. J. Lep .. , 22, 409 
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It is obvious that the median is a better centering constant in the age 
distribution of this series, as the ages do not follow a chance variation, but 
tend instead to group in askew distribution where the ages show a more represent
ative value of the age group the different types and forms than the mean; both 
are given in Table VIII separately for 1959 and 1960. 

Those with simple macular leprosy constituted the youngest group, with an 
average age of 19.6 years in 1959 and 22.2 in 1960. No clear distinctions are 
observed in the mean ages of the other types but the tuborculoids and the macula
anaesthetic appear to be next youngest, while the average ages of the primary 
neural cases are the oldest. 

Since the average or mean age among patients suffering from different 
types may give a wrong impression of the age distribution, the percentage distri
bution of the different types in the five-year age group, as given in Table VIII, 
was studied by means of a graph, for the year 1960 (Figure III). A similar graph 
was also prepared for 1959. In both of them, it was noted that in contrast with 
all the other types and sub-types, there is a concentration in percentage distri
bution of the cases classified as "simple macular" during childhood. As a matter 
of fact, according to observations in the Philippines, the strictly typical simple 
macule is more commonly found in childhood than at any other age o Similar macules 
appearing among adults are frequently residual tuberculoid lesions, or other forms 
of lesions. 

Figure III also indicates that a high concentration of cases in the younger 
age groups also occurs among the macula-anaesthetic and the neural case, suggest
ing that from this point of view, the three groups seem to belong to the same 
general category or type of leprosy. 

The peak distribution of all types occurs in the 20-24 age group, except 
for the "simple maeular" form as mentioned above and the difficult borderline type. 
No definite shift can be discerned as yet in the percentage distribution of the 
types according to ?ge in 1960 as compared to 1959. 

The percentage distribution and relative importance of the different types 
and forms shown in Table VIII is better appreciated by a study of Figure IV. 

Since the prevalence of leprosy is lower and the disease as a whole appears 
to be milder in females, similar tables and figures on age distribution of the 
different types of the disease have been prepared separately for males and females 
so as to find if any changes may be noted oven earlier among the females. 

It is not expected that the yearly analysis of any one particular attribute 
or characteristic feature of the new cases as regards the age and sex distribution, 
duration o~ the disease, and the relative proportion of the different types will be 
sufficient to give a definite clue as to the general direction of the trend of 
leprosy. Rather, the results of the individual analysis will have to be considez:ed 
collectively together with a careful study of course of the "movement of patients" 
in the active list o 
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Finally, plans have been developed so that the trend of leprosy may be con
firmed in the future by means of small intensive spot surveys to be conducted by 
the travelling skin clinics after they have completed the rapid-type surveys in 
the territories assigned to them. 

7. SUMMA.RY 

In the final analyses, the effectiveness of a leprosy control programme 
should be measured by its effect or impact on the prevalence of the disease. 
A successful programme should eventually lead to, or at least be associated with, 
a downward trend of leprosy. 

The true trend is best determined by securing accurate incidence and preva
lence rates by means of intensive surveys which require examination for leprosy of 
at least 99% of the population. Such surveys would have to be repeated at proper 
interval of years in order that the trend may be plotted. This procedure, which 
has been accomplished so far only in two localized areas with a limited population, 
is too time-consuming and expensive to use when an entire country has to be covered. 
It is probable that if a diagnostic test were available, it would be possible to 
secure reasonably accurate incidence and prevalence rates by means of well-selected 
sample surveys. 

The article describes past efforts to find some other substitute method 
which, although not very accurate, nevertheless would be adequate enough to serve 
as a basis for the evaluation of a nation-wide leprosy control programme. Base
line data are shown, discussed, and the methods are proposed as to how the necessary 
information may be made available in the future. It is hoped that at least an 
indication of the direction of the general trend may be revealed after some years 
by the use of these procedures. 

In the meantime, evaluation of other phases of the programme, such as case
finding, and the results of the treatment are being undertaken with the expectation 
that the accomplishments of the programme may thus be adequately assessed. 

The Philippine Leprosy Control Programme is, therefore, at present being 
evaluated along three lines, namely: 

1. evaluation of the case-finding methods employed; 

2. evaluation of the results of the treatment; and, 

3. evaluation of the direction of the trend of leprosy. 

It was found to be simple and comparatively easy to plan for the assessment 
of the case-finding; the main problem to be solved was to maintain the accuracy of 
the data obtained from the field. Likewise, the evaluation of the results of the 
treatment was found to be adequate after the requirement for periodica~clinical and 
bacteriological examination of cases with active lesions of leprosy was instituted. 
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On the other hand, the evaluation of the trend of leprosy continues to present diffi
cult problems, if a statistical standard has to b~ maintained. The procedures sug
gested in this articl0 are expected to furnish clues which, however, will have to 
be checked by spot surveys of the intensive type in the future. 

A method requiring the maintenance of a registry of patients with active 
lesions of the disease, together with a record of the movement of patients in this 
registry, has been found to be a useful device in securing data for a general assess
ment of case-finding, ~reatment and the probable trend of the disease. However, 
additional data have been collected by other means which permit a more complete 
evaluation of each of these phases of the programme. 

Data utilized in the process of evaluation were obtained from the reports 
of field units; good evaluation is based on good reports. 

All leprosy control programmes, however small, should endeavour to collect 
information necessary for assessment of their own accomplishments. In fact, such 
programmes should be provided with built-in facilities as it were, for self
evaluation. This step will be found useful, not only in detecting the weaknesses 
as well as the strong points of the programme, but particularly, in preparing plans 
for its future development and expansion. 
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TABIE I 

MOVEt,1ENT OF PATIENTS :IN THE ACTIVE LIST 
DURING THE YEAR l96Q. , 

SJINITARIA 

:No. in Active: 
: list as of ~ New Cases 
: Jan. 1, 1960: 

DEDUJTIONS :No. in Active 
: list at the 

Deaths"""': end of 1960 

1. Culion 
2. Central Luzon 
3. Evers ley Childs 
4. Western Visayas 
5. Bicol 
6. Minda:r:ao Central 
7• Cotabato 
8. Sulu 

Sub-total 

1~324 36 
2,202 262 

905 lOh 
565 : 99 
362 22 
293 90 
l94 75 

99 0 53 . 

5,944 741 

STATIONARY SKIN 

tRel. & Disch. : 

9 56 
124 34 
lh3 t 15 

37 20 
11 8 
10 6 
21 0 3 . 
5 2 

!R 

36o ~ 144 

5o4 

CLINICS 

:No, in Active: 
list as of : New Cases: DROPPED 

Jan. 1, 1960: 
: ' 

1. Leprosy Research 
2. Cebu Skin Clinic : 
3. Iloco~ Skin Clinic: 
4. Bic ol Skin Clinic 

Sub-total 

1,249 
886 
539 
283 

2,957 
-------------------------

~ 

695 
282 
136 

61 t 

• . 
1,174 

Disease 3 Deat,hs 
Arrested g 

23 ~ 1 • 
39 6 
J26 3 
,... 

78 10 
.... ·-~·-

88 

TRAVELING SKIN CLINICS 

1. Cebu Traveling 
2. Iloilo Traveling 
3. Ilocos Traveling 
4. Pangasinan Trav. 
5. Leyte-Samar 
6. Southern Tagalog 
7• Central Luzon 
8. Bicol 
9. Western Mindanao 

10. Eastern Mindano 

Sub-totaL 

GR.l':ND TO TAL 

:No. in li.cti ve: 
: list as of g New Cases 

• . 
• ,, 

• . 
® 

• • 
: 

• . 

Jan. 1, 1960; 

451 
h99 J 

767 
498 
272 

75 • 0 

128 
49 
63 rt 

v 

67 

2,869 

92 
llf-3 

93 
96 
?3 
45 

105 
29 
67 

liOh 

822 

DROPPED 
: 'Disease 0 ,, 
~ Arrested • Deaths . 

101 (; 3 
0 99 2 0 

58 11 
117 3 

_30 2 
: .. ".1 2 

13 5 
• 1 " .... ... 

6 1 

427 ~ 30 • 

h57 

1,295 
2,306 

• 851 . 
607 

• 365 • 
: 367 

245 
lh5 

: 

6,181 

sNo. in Active 
: list as of 
: Dec. 31, 1960 

1,920 
1,123 

• 656 . 
344 

4,0t,J 

3No. in Active 
; list as cf 
:Dec. 31, 1960 

439 
516 
79Jl 

& 474 0 

:;:.3 
• ll5 . 
• 215 • 

77 
]30 
164 

• 3,234 " 



TABm II 

SUMMARY OF NEW CLSES CF IEPROSY DIS]OVERED DURING 
1959 & 196o 

YEAR s 1959 • Jl960 • 

: : 
1. Total number ~ new a 

cases : 3,048 : 2, 737 
I : 

2. By sex: : : 
a I 

MaJes : 1J892 tot ~ 62.07%~ • ~,743 - ~63.69%~ 
Females : 1,156 - 37.93% I 994 ... 36.29% 

: : 
: 3~o48 (100,00~) : 21 T31 (99.98%) 
1 • • 

3. Agencies responsible :'1 : 
for finding new oasesa s 

• : • 
a. Leproaaria : 696 '* ( 22.54%) : 741 - (27.07%) 
b, Stationary Skin : 

Clinics : 1,345 - ( 44.23%) I 1,174 - (42,89%) 
c. Traveling Skin ' Clinics 1,007 H ( 33.23%) ! 1322 - (30.03%) 

: 3,048 (100.00%) 2, 737 (99.99%) 
: 



. . 

. . 
Estimated population 

NEW HANSEN . . 
CASES 

Sch. Chil. Exam. 
Ba.ct. Pos. 
Bact. Neg. 

Contact New Cases 
Bact;. Pos. · 
Bact. Ne • 

Contact Old Cases 
Bact• Pos. 
Bact. Neg. 

. . . . 
• . 
: . . 
: . . 
• . 

From Infarma tion : 
Bact. Pos. 

Fr. Officials Bact. Neg. 

oth. Persons 

Not Lep. : 
Bact;. Pos. 
Bact. Neg. 
Not Lep. : 

Skin Clinic Consultation : 
Skin Dis. Non-Han. 
Other General Diseases 

Bact;. .Pos• 
Bact. Ne • 

. . 
• . 
: 
• . 

BICOL 

TABLE III 

ACTIVITIES OF EACH OF THE TEN TRAVELING SKIN CLINICS 
FOR THE MONTH OF JANUARY, 1961 

.. . 
• CEBU 
: 

• • CENT. : 

. • 
LUZON : 

: : : 
ILOCOS: ILOILO: LEYTE • SA.[VlAR • . . . . 

PANGA
SINAN LOG : . . . . 

EAST;.: 
lVIIND. 

. . WEST 
MIND. : 

60861 : . . • . . . : :19633 : 22413 . . 
: 

1,432 : . . . . 
23 : 

: 
: 

38 : 

: 

2 : 
3 : 

-
180 

20 

. . 
: . . . . 

: 
• . 

. . 

. . . . 
42 : . . 

: 
123 : 

: 

: . . 
2 : 

. . . . . .. 

. . 
63 : 
8 : 
1 : 

: 

: . . . 
0 

8 : 

6 

. • 
: 

. . 

. . 
: 

l : 

-
96 
3 

. . . . 
• . 
. . . . . . 

2 : 
• • 

2 

. . 

. . . . 
1. : 

8 

. . 

. . 
: 

. . 
3 : . . 

. . 

. . 
16 : 

8 . . 
: 

1 : 

20 

13 
1 
2 

. . 

: . . 

. . 
1 : 
6 . . 

: 

. . . . 
: 

215 : 
23 : 
1. : 
2 

. . . . 
11: . . 

. . . . . . 

. . 
: . . 
: . • . . 
. . 

300 : . . 
3 : . . 

-

. . 
: . . 
: 
: . . . . . . 
. . . . . . . . 
: 

. . 
42 : 
12 : 

8 : 
4 : 

15 

. . 

. . 
2: : . . . . 
2: : 
1 : 

. . 

. . 

. . 

. . 

- : 

47 

1 : 
25 : 

1 
. . 
. . 

4 : . . 
I. : 
6 : 

: 

l : 

234 : 
: 139 : 

4 : 
2. : 

: 

. . 

. . 

. . 
26 : 

17 

.... 

. . 
: 

. . . . 

. . 
: . . . . 
. . . . 
. . 

284 : 
46 : 
4 : . . 

. .. / 

TOTAL 

102_,907 

2,8]1 

194 
1 
1 

238 
1 
a 

14 
17 
4 

1 
6 

~19 
259 
24 
15 



Sunnnary 
New Hansen 
Lepromatous 
Tuberculoid T 
Tuberculoim R 
S. }1acular 
Mac. Anesthetic 
Primary Neu. 
Borderline 

TOTAL - Bact. Pos• 
Bact. Neg. 

OLD HANSEN 
CASES 

Released-

Discharged -

Abs conders -

Ref. from 
) 

Pos. 
Neg • 
Pos. 
Neg;. 
Pos. 
Neg. 
Pos;. 

. Neg. 

Dropped ~~: !is"tf'ned to 

Pts. (Lep.& Borderline 
in Act.(other Types 
List 

No. Dropped Cases 

. . 

TABIE III ( Cont td.} 

ACTIVITIES OF EACH OF THE TEN TRAVELING SKIN CLINICS 
FOR THE MONTH CF JANUARY, 1961 

: : so. 
: BICOL : CEBU • CENT • : ILOCOS • 

• LUZON • ILOILO 
: LEYTE : PANGA-

•. SANAR SINAN 
• 
: TAGA- : . . 

: . . . • 
: . . . . 
: 
: . . 
: . . 
: 

. . 

. . . . 
: 

. . . . . . 
• . . . 

2 
2 

. . 
: . . . . 
: 
: . . 

1 : 
: 

2 : 
3 : 

: 
: . • 
: . . . . . . 

1 : 
2. : 
1 : 

- : 
39 . . 

:. 1.22 :: 

• . 4 : 

. . 

. . . . 
1 : 
1 : . . 
3 : . . 
1 : . . 
1 : 
5 : . . . . . . 
1 : . . 
3 : 

: . . 
1 : 
3 : 

: 
239 : 
356 : 

15 : 

: 

: 
• . 

1 : 
2 : 
1 : 

: 

2 : 
: 

2 : 
4 : 

: 
• . . . 
: . . 
: . . . . 

1 : 
1 : 

2 : 
193 : 
202 : 

8 : 

7 

. . 

. . 
: 

4 : 
1 : 
1 :: 

- : 
T : 

9 
: . . 

4 : 
: 

: 

. . . . . . . . 
: 

1 : 
450 . : 
324 : 

40 : 

. . . . 

. . 
1 : 
6 
1 :; 
3 : . . 
1 : 
1 : 
3 : 

10 : . . . . 

3 

: . . 
• . . •· 
: - : 

. . 
3 : 
':" : 

: 
• . 

: : 

148 
449 

. . . . . .• . . . . . • 
: 

. . - : 
: . . 
: 

;]. : 
1 : 

. . 3 : 
: 136 : 
: 221 : 

16 : 2 • • 

: LOG . . 
: . • 

6 : 
3 : 
2 . . . . 
1 ~ 

8 

. . . . . • 
4 : 

: 
• . . 

1 • 

- lit . . 
: 

2 : . . 
1 : 
2 : 

1 : 
276 : 
255 : 

8 : 

: . . 
3 : 
1 : 

: . . 
: 
: . . 

3 : 
1 : 

-· 

. . . . 
: 

. . 

. . . . 
: 

1 : . ... . 
. . 

134 : 
so : 
6 : 

• EAST : "WEST· • . 
Iv1IND. : MIND. • 

: 

. . . . 
5 : 
2. : 

: 
1 : 
1 : 

: . . 
5 : 
4 : . • . . . . 

. . . . 
1 : 
2 : . . . • . . 

: 

4 

4 
1 

1 

. . . . . . . . 
• . . .. . . 
: . . . . . . . . 
• . . . 
. . 
: 
: 
: . • 
• • 

. . 

TOTAL 

3.3 
21 
5 
8 
2. 
6 
1 

40 
36 

1 
1 

4 
4 
2. 
7 
8 

7 
87 : 

124 : 
93 

71 
: 1795 - 3,999 
: 2291 

7 • • . . 106 



TABLE IV 

SOURCES OF NEW LEPROSY CASES DISCOVERED BY 
THE TRAVELING 3( IN CLINICS YEARLY FROM 1956 to 1960 

• : . 
1956 l957 1958 1959 l96o SOURCES OF N.EW ' LEPROSY Cf>SES : • • 

: No. • % : No. % : No. I % : No. • % : No • I % • . 
• • : J • 

1. From examined t : • : : . : • • . 
school chUdren ' 13 : 5.93: 78 : 7.07 26 l 3.687f 20 : 1.986: 7 • .851 • 

a : • ' • : • • 
• : • • • 

2. From examination a : $ • • ' • • . • 
of oolltacts : 44 :20.09: 257 :2).933: 121 :17.163: 166 :16.484 = 173 :21.046 

: : : • • . 
: : 

3. From skin clinic : • : : • : : : : : • . 
consultations : 91 s41.55<l 316 :31.886: 265 :57.588: 434 :43.098: 387 :47.08 

' • • • . • • 
• : • : • . 

4. Information from • : i : : • • : • . • 
officials or other 71 :32~42: 340 :34.308: 293 :41.56 : 387 :38.43 : '255 :31.021 
:Et:.rsons : • • 

T 0 TAL : 219 199.99: 991 :99.997: 705 t99.99G: 1007 :99.998: 822 :99.998 



TABLE v 

DURJI.TION OF LEPROSY AMONG NEW PATIENTS 
DISCOVERED IN 1959 and 1960 

I 

: 1959 1960 
Duration : • . . • • 

:No. of Cases: Percentage :No. af Cases : Percentage 
,; . • 

1 year : 1,401 45.96% 1,250 45.67% 

2 years : 495 : 16.24% 4213 15.64% 
• : • • • 

3 years : 336 I ll.02% 273 • 9.97% • 
: I 

4 years : 152 : 4.98% I 135 • 4 .. 93% • 

5 years • 183 6.00% 166 I 6.00% • 
• • : • • 

6 years 77 2.20% f 92 • 3.J6% • 
I c 

7 years : 64 • 2.09% : 73 • 2.63% ' • 
: 

8 y'ears : 43 : 1.41% 46 1.65% 

9 years 42 1.37% 18 • 0,66% • 
I • • 

10 years. 70 : 2.29% I 76 • 2.89% • 
• • • • 

11 years 21 o.69% • 5 : 0.29% • 
: 

12 Y:ears & over 164 5.38% I 172 : 6.29% 
' • 

: 
T 0 TAL I 3,048 99.63% : 2, 737 @ 99.98% 

: 



: 
.AGE a 1959 

GROUP • . 
: Ml'l.LE : FEMALE 

0-4 • 19 : 28 • 
: 

5-9 : 108 : 89 
: : 

10 ... 14 : 140 J 103 
: 

15-19 1 191 : .129 
: : 

20-24 272 : 147 

' 25-29 : 216 : 98 

30 ... 34 : 171 : 93 
: I 

35 ... 39 ' 144 : 79 
: : 

40-44 : 112 J 67 
: : 

45 ... 49 : 119:1 9J. 

: 

TABLE VI 

AGE AND SEX DISTRIBUTION OF NEW 
LEPROSY CASES FOUND DURING 

THE YEARS 1959 AND 1960 

. : 
196o .. AGE 1959 ' . 

:: GROUP • . 
: MALE : FEMALE : : : MAlE : FEMAIE 

: .. . . . • 
: 21 c 11 u 50-54 104 : 72 
: : : 

54 • 85 : : 55-59 : 116 • 50 • • 
:: I 

: 141 I 102 •• 6o-64 78 : 33 •• 
: •• . . 

' 167 : 108 n 65-69 • 32 • 22 . • 
: : : 

; 224 : .. 120 : : 70-74 I 32 I 25 
:: 

I 196 89 •• 75 ... 7) • 20 : 12 . . • 
•• • • 

: 171 : 64 :: 80-84 13 13 
: •• .. 
: 124 : 60 :: 85-89 • 5 3 • 

: : 
114 : 52 : : 90-94 0 2 

: :: : : 
: 116 : 07 :s 95 .f. 0 0 . . .. 

: : Tot at. :1_,892 : 1,156 

1960 
: 
: MAlE : FEMAJE 

ll9 • 60 • 
I 

• 84 : 4:U • 
: 

77 : 52 
: . . 
• 34 : 26 . 
: : 

32 .I 17 
• • 

24 : 7 
• • • . 

11 • 8 • 
: • : 2 s 2 
: : 

1 ~ 1 
: 

l h 2 • 
: 

:11743 @ 996 



TABLE VII 

DISTRIBUTION CF THE DIFFERENT TYPES AND STJB ... TYPES 
OF LEPROSY l>MONG NEW CASES DISCOVERED DURING 19)9 & 1960 

• 
TYPE OF LEPROSY • .. 1959 1960 • • 

: • • 
a. Lepromatous : 1,101- (36.12%): 1,035 - (37.81%) 

: • • 
• 180 .... ( ). 91%): 168 - ( 6.14%) • b. Borderline 

: 
o. Tuberculoid 1,156- (37.92%): 1,106- (40.40%) 

: : 
Reactive : 419- (13.75%) : 406- (14.83%) 

: 
Tcrpid : 737 ... (24.17%) : 700- (2.5.57%) 

d. Indeterminate 
: 
: 
: 

Simple Macular : 311- (10.20%) 
: 

Macula-Anesthetic@ 111- ( 3.64%) 
: 

e. Primary Neural : 

T 0 Til. L 

: 
422 ... (13.84%): 

: 
: 230- ( 8.40%) 

: 59- ( 2.16%) . . 
189- ( 6.20%): 

3,048 
: 
: 

289 - (10.56%) 

139 - ( ).08%) 

2, 737 



TABLE VIII 

AGE DISTRIBUTION OF TIE DIFFERENT TYPES AND SUBTYPES 
AMONG NE'w LEPlWSY CASES FOUND DURING THE YEAR 1960 

(MALES AND FEMALES COMBINED) 

. Lepre- Tub.- . Tub. . Simple Ma.cu1o- . Primary . Border- . Ages . . . . . . TOTAL . min . React. Torpid : 1'1acular . Anesth. : Neural . lire in Years . . . . . . 
No. . % . Noo . % . No~ : % . No. . 

0 
. No. . . No. . 

0 
. No., : . No., . . . . . . . . . . . . . .. 

0- . 2 : ;.19: 3 . ·7 17: 2;, 3: 9 . 3 .. 91: - . -: - . -: 1 : 9: 32 : 1.17 . . . . . • 
5- 9 . 22 . 2 .. 13: 19 . 4.68: 65: 9<>28: 53 . 25.04: 1 : 1 .. 69: - : -: 9 : :'•36: 169 . 6.17 . . . . . 

10- 14 . 80 : 7Q73: 36 . 8.87: 52: 7•43: 51 : 22.17: 4 : 6•78: 6 . 4.32: 14: 8.33: 243 : 8.,88 . . . 
15- 19 113 . 10.92: 32' : 7~88: 66: 9.43: 25 . 10.87: 11 : 18.64: 14: 10.07: 14: 8.33: 275 : 10 .. 05 . . 
20- 24 114 : 13;,91: 50 : 12c.32: 79· 10.28: 22 . 9.57: 12 : 20;.34: 15 : 10.79~ 29 . 17~26: 344 : 12.,57 ,_. . . 
25- 29 ~ 131 : 12t.66: 32 . 7c.88: 62: 8;.86: 9 . 3•91: 8 . 13.56: 16 . 11o51: 27 . l6o07: 285 : 10~4-1 . . . . . . 
30- 34 . 117 . 11;.30: 29 . 7~14: 48: 6t.86: 10 . 4•35: 3 . 5.08: 12 . 8;,63: 16 : 9•52: 235 . 8;.59 . . . " . . . 
35 - 39 65 . 6;,28: 35 . 8.62: 47: 6.71: 10 . 4;.35: 2 : 3.39: 17 . 12.23: 8 . 4.76: 184 : 6.72 . . . . . 
40- 44 . 67 . 6.47: 32 : 7.88: 36: 5e..L4: 9 . 3~91: 4 : 6;,78: 7 . 5•04: 11 : 6;,55: 166 . 6.07 . . . . . 
45 - 49 . 68 : 6.57: 33 : 8 .. 13: 63: 9•0 : 11 : 4.78: 5 : 8.47: 13 . 9-35: 10 : 5o95: 203 : 7•42 . . 
50 ~ 54 . 70 . 6;.76: 32 . 7;,88: 49: 7.0 . 7 . 3•04: 4 : 6.78: 11 : 7o91: 6 . 3.57: 179 ! 6.54 . . . . . . 
55- 59 . 40 . 3;,86: 26 . 6.40: 38: 5.43: 3 . 1.30: 1 : 1.69: 7 . 5.04: 10 . 5<.95: 125 . 4•57 . . . . . . . 
60 - 64 57 : 5•51: 13 . 8.20: 39: 5 .. 57: 6 : 2;.61: - : -: 8 : 5•76: 6 . 3 .. 57: 129 . 4.71 . . . 
65 - 69 16 : 1.54: 11 : 2•71: 21: 3.0 . 5 : 2 .. 17: 1 : 1;.69: 3 . 2;,16: 3 . 1.79: 60 : 2.19 . . . 
70- 74 . 20 : 1•93: 11 : 2.71: 9: 1.28: - : -: 2 : 3·39: 4 : 2;.88: 3 : 1.79: 49 : 1.79 . 
75 - 79 . 13 : 1;.26: 8 . 1 .. 97: 7: 1.0 : ..... : -: - . -: 3 : 2.16: - . -: 31 : 1 .. 13 . . . . 
80- 84 . 7 . .68: - . -: 8: 1.14: ... . -: 1 : 1.69: 2 : 1.44: 1 : .59: 19 : .69 . . . •· 

85- 89 - : -: 3 : • 74: -: -: - : -: - . -: 1 : .71: - . -: 4 : .. 14 . . 
90- 94 : 2 . ;.19: ... . -: -: -: - . -: - : -: - . -: - . -: 2 : .07 . . . . . 
95 f . 1 : .09: 1 : .25: 1: .,14: - . ..,.·: - : -: - . -: - : -: 3' : .10 . . . 

T 0 TAL :1.,035 : 99.98: 406 :100.0 : 700: 99 .. 98: 230 : 99.98: 59 . 99.97: 139: 100.0 ! 168 : 99.98: 2, 737 . 99.;98 . . 
A. Hean 1960 . 35~0 yrs. . 36,6 yrs . 34JI4 yrs. 22,2 yrs. . 31JI8 yrs. . 39,6 yrs. : 30~5 yrs. . . . . . . . 

Mean 1959 . 34.7 !I . 30!'9 II : :2,795 ll . 19,6 II . 32,5 fl . 37,5 11 . 34.5 ll : . . . . , . . 
Median 1960 . 3l_yrs. . 35.2 yrs. . 3l,6 yrs. : 15,.3 yrs. : 25,6 yrs. : 36,.8 yrs. . 28.1 yrs. • . . . . • 
Median 1959 . 30.2 yrs. : 26.8 II • 35.4 ll . 13~3 tl : 30.8 ll . 33.6 u . 31.4 tl . . . . . . . 
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1. INTRODUCTION 

WPR/IEP/3 
page 1 

The long story of the bacteriology of leprosy is largely one of 
frustrations, from the time of the discovery of the bacillus in the pre
bacteriology era and the years required f0r confirmation, and the subsequent 
many attempts at its cultivation with repeated unsubstantiated reports of 
success, to the present day with at long last partial success in animal trans
mission. There is much of controversy even in such high spots as can be taken 
up in this lecture. 

The speaker, having had contact with some of this work, cannot claim to 
be wholly disinterested. However, he has one advantage in that he has never 

himself tackled the main problem, i.e., the cultivation of the bacillus, and 
hence it can be said that I hnve no personal bic:.s in the matter -- or at 
least not a great deal of bias. 

Nearly forty years ago Major A.P. Hitchens, a public health adviser at 
Malacanan but previously a bacteriologist himself, remarked that if he were 
working at Culion he could not resist the temptation to attempt to cultivate 
tho bacillus. My response was th&t I regarded it o..s a very difficul.t. 
technicalm~tter that called for the full~time efforts of some highly specialized 
person, a;q.si that it was hoped that it could be arranged for someone of that sort 
ultimately t .. o work at culion. More will be said of that later. 

In o.ther words, I did not regard it as something for a virtlJ.al 
amateur in the field of mycobacteria to dabblP. with on a part-time basis. It 
is,true that important and often unexpected discoveries have been made by lucky 
chance, but the chances are small for such an event in the highly specialized 
field of mycobaoteriology. It turned out that I was not wrong. 

2. DISCOVERY OF THE BACILLUS 

To begin at the beginning, late in the first half of the last century, 
Dantelssen of Norway, observed in the lesions of his severe lepromatous cases 
small brownish bodies which his assistant, Hansen, studied particularly (see 
H&L, Plates VI to VIII). He applied osmic acid to them -- none of the modern 
staining methods had yet been developed -- and in 1874 reported for the first 
time observation of the leprosy bacillus: in thE;: form of dark-coloured rods. This 
opinion was not accepted, even at home. In the first place, it upset all theories 
of the etiology of leprosy except that of contagion, and that was at a time -· 
some ten years before Koch's discovery of the tubercle bacillus --when no chronic 
disease was ascribed to germs. In 1879 he demonstrated his bacilli to Neisser, 
who was visiting from Breslau, and gave him material to take home with him. 
Neisser applied staining methods recently devised by Weigert and Koch, and with 
those stains, for the first time, the bacilli could be plainly seen as such. 
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There arose a controversy between Hansen and Neisser which became some
thing of a quarrel, but while credit is due Neisser for the demonstration of the 
bacilli 1 , Hansen nevertheless retains credit for their discovery. Some people, 
informally, call J:!. leprae the "Hansen bacillus." That is acceptable, .. but I 
would add that it does not en'7,itle one. to· call the disease "Iiansens .Di~,?ease, 11 er 
"Hans·enitis," as some who object to the term "leprosy" would have it. 

3. MORPHOLOGY 

There is no sense in saying to this group that, morphologically, the 
leprosy bacillus is an acid-fast, rod-shaped organism x-x PJicrans long and x-tenths 
of a micron wide, presenting such and such appearances under the microscope. You 
are all aware that the bacilli may vary considerably in size and appearance from 
case to case, depending on activity. It is generally agreed that solid-staining, 
large bacilli are young, healthy ones, products of rapid multiplication, whereas 
older bacilli are likely to be smaller and to present various degrees of degenera
tion of the cytoplasm intv separate granules, few or m~ny. 

It is to be realised that morphology cannot be studied under controlled 
conditions of age and nutrition, as the tu1ercle bacillUs from cultures can be 
studied. The bacilli we deal with in smears come from lepromatous lesions --
and, more particularly, from the lepra cells of those lesions ~- and, whether 
derived directly from the cell cytoplasm or from the globi locatod within the cell 
cytoplasm, the individual bacilli will vary greatly in age even in active lesions. 
Thus, in varying proportions and degrees they will show the effects of aging, 
Furthermore -~ and especially, in these days of chemotherapy -- they will also 
show the effects of antileprosy therapy if they have been subjected to it. 
Finally, before they can be exhibited under the microscope they are subject to 
the effects of the staining procedure used. 

The effects of therapy cannot be distiaguished qualitatively from those 
of aging and other adverse circumstances. However, many observers regard the 
quantitative changes, with special reference to granulation, found in smears of a 
patient under treatment to be an indication of the effectiveness of that therapy 
even if (as in the use of Etisul) the period of effectiveness is brief. Many 
writers have published their own "bacterial (or bacillary) indexes," which they 
use as a measure of the effect of treatment. Davey in Nigeria constructed a ~ 
from findings in many patients under treatment with a standard drug (DDS), for use 
to compare results with new drugs. (A matter of control). Davison, of South 
Africa, disagrees because he sees such changes without treatment. (l~tter of 
degree). 

The idea once prevailed that the acid-fast element is concentrated 
in or on the cell wall ...... the so~alled "waxy coat" • That idea has long since 
been proved wrong, Using the tubercle bacillus, Yegian and associates showed 
that beaded forms (beads being larger in diameter than the bacillary bodies) 

i 
Fite, G.L. and Wade, H.l~. (1955) ~-~~ lep. ~' 41S 
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are in reality artifacts and reversible. The beading can be dispersed by the 
application of 95/o alc.ohol, after ~ifhich the bacilli stain solidly, On the other 
hand, the granular forms (granules not causing swelling of the bacilli) are due 
to biologic changes and are not artifacts, and cannot be dispersed by treatment 
with 95% alcohol. In a limted number of observations I found (Havana) that these 
features also pertain to the leprosy bacillus. The two conditions should 
not be donfused. 

Regarding acid-fastness as a whole, one should think of it as a feature 
of the bacterial cytoplasm, and realise that in young, healthy cells that substance 
is plas:tic, mobile -- dispersed throughout the cell or, by certain technical pro
cedures, aggregated into "beads". When the bacilli are older or affected by bio
logic conditions which cause granulation, the granules are not affected by the 
same reagents. 

4. STAINING 

There are certain points about staining acid-fast bacilli that I believe 
should be touched upon at this time. 

Yegian and associates showed that acetate salts of the so-called basic 
fuchsins (rosaniline dyes) cause beading in a large proportion of the indiviQual 
bacilli, whereas with the chloride salts relatively few individuals become beaded. 
A few experiments which I made at Carville (Havana) indicated that"this also holds 
true for the leprosy baoillus, especially bacilli from active, untreated cases. 

Remember that in smears from such cases it may be possible to find many 
typically beaded bacilli, along with solid-staining ones and, likely, some pro
portion of granular bacilli. As a case ages and the pz- oportion of granular 
bacilli increase, the numbers which could be made beaded by the stain decrease 
progressively. It is in the earlier stages of treatment of a new patient that 
the occurrence of beaded bacilli may make the smear picture deceptive. 

Another point of interest is that by rather drastic treatment the acid• 
fastness of leprosy bacilli can be dispersed throughout the bacilli with loss of 
all granu.lations. An observations some stained smears, in which the bacilli 
exhibited the usual morphologic variations, were mounted in glycerine under cover
glasses, 1~en they were looked at again a day or two later all of the bacilli 
were uniformly stained, without granulations, and because of imbibition of glycerine 
they were considerably larger than before. 

Still another point is that the bacilli can be completely extracted of 
the acid-fast material, with loss of stainability (and marked weakening of anti~geni
city), but the acid-fastness can be restored but not ttc normal morphclogy. 
In making the Dharmendra antigen, the bacilli are first treated with chloroform 
and then with ether, which treatment effectively "defats" them. Very few acid ... 
fast forms remain -- and nothing else is definitely demonstrable, (Double-jeo
pardy effect; see lecture on Technique; also Lepromin). If one adds a sample 
of that product to a quantity of the ether extract and boils off the ether, 
it will be found that acid-fastness has been restored -- but not, of course, 
the original morphology. 
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~!!!. .h£i staining: Finally a point about the technique of staining 
bacteriological smears -- to be repeated later. Whenever I visit a laboratory 
and see the old-fashioned rods on which sl~des are laid for heating the stain 
applied to them, ovor a messy-looking sink discolouredcrec ~nd blue, I always 
wish I could stop long enoubh-to d~mon3trate the advantages of cold staining. 

By that method the heat-fixed smears are placed upright in a Coplin jar 
or other staining dish filled with carbol-fuchsin and allowed to stand for about 
ten minutes -- during which time one attE:.nds to other things, and does not worry 
if. th~y ,are l~fii longer .before they are differentiated and counterstain~d. .They 
are then picked out with forceps, rinsed in a beaker of water, and further processed 
in other staining jars of which only one is really needed. (Gabbett's blue 
demonstrated in Staining hour.) The stain solutions are used repeatedly. 

Cold staining has been used exclusively at Culion (and also at the Manila 
Centre) for many years • Back in 1939 Hanks, accustomed as he had been to the 
orthodox hot-staining method, was sceptical until he actually tried the cold 
method; after that he became converted, agreeing that the bacilli stained materially 
better and appeared larger. 

5. CULTIVATION 

. The problem of the cultivation of the leprosy bacillus, satisfactory 
cultiy~tion, let me emphasize, has not boen solved after more than one· 
hundred years of effort by very many workers in many parts of the world. The 
related problem of transmission of the infection to animals has been similarly 
refractory, which is a great handicap in drug work, where an animal actually 
infected with leprosy is needed for preliminary testing of drugs which might 
be useful in patients. Only in the past few years have there been apparent 
limited success in that field, which will be dealt with in due course. For the 
history of these activities up to about 1938 we may depend on MCKinley's exten
sive reviewl. 

It may, however, be pointed out here that the bacillus of human l,eprosy 
is not alone in refractoriness to cultivation. There is the condition known as 
lepra bubaJ.orum, a rare nodular skin disease of the domesticated water buffalo, 
known only from Indonesia, the bacillus of which has resisted cultivation and in
fection with which is not transferable even to young animals of the same species. 
There is also the well-known murine, or rat, 11 leP£OSy11 of Stefansky, the bacillus 
of which has not yet been cultivated. Unfortunately, however, the infection can 
be transmitted experimentally to heal thy rats and mice. :More will be said of 
these conditions later. 

Regarding efforts to cultivate the human bacillus, it :is possible to 
mention only a few of the many people who headed up such work in the distant past. 

l .. . . 
McKtnley, E.B. (1939) Int. J. Iep. Z, l-28, 271-255 



w"PR/IEP/.3 
page 5 

Little need be said of the earliest attempts. The science of bacteriology 
was in its infancy and the culture methods were crude, as far example Hansen's use 
of gelatin and solidified blood serum after they had been suggested to him by Koch. 
Up to the time of the first ~prosy Conference, held in Berlin in 1897, there were 
few claims of success. 

' Kedrowsky is one person to be mentioned, because in 1900...1903 he reported 
cultivating on a placenta medium a sort of diphtheroid which, as .late as the 1930's, 
Reenstierna was claiming to be the true leprosy bacillus, and which in the past 
decade Calcutta workers have tried to employ as a skin-test antigen to replace 
lepromin. 

Another person who merits mention is Clegg, who did his work in Mqnila. 
His ideas and results led certain others to take up the game and extend it. He 
cultured leprosy tissue in symbiosis with amoebae, and obtained a chromogenic 
organism which is probably still to be found in sone culture collections. His 
findings were confirmed by Currie and associates in Hawaii, and at the same time 
they led Duval, in New Orleans, to attempt to confirm them and then to extend the 
study. Duval ts bacillus -- also still available in collections of mycobac.teria -
is again a chromogen, although he also had a nonchromogen which for a while he took 
seriously. (It happens that I was associated with Duval as a student demonstrator, 
and saw much of the work of him and his group.) 

Among ;Jritish workers of that period (in and after 1910) whose work was of 
interest and whose names may sonetimes still be encountered were Williams, Rost, FraserJ 
and Fletcher, and, in South Africa, Bayon·. (Bayon's trick) 

Cultivation work slowed down for more than a decade (1918-1932), bacteriologists 
apparently getting discouraged -- while leprosy became interesting to clinicians as 
a treatable dise3se. However, there were not a few scattered reports or culture work1 
including a couple of claims that !:!· le;era(i has a filterable phase; also one that it 
derives from an antinomyces of the soil. 1nlalker, Incredible J) 

Something of a flurry occurred in the 1930's. That goes back to wber.ry who, 
while working for a time in Manila, applied the principle of "modified gaseous tension" 
(meaning, mainly, increased carbon dioxide in the environment), In 1930 he reported 
partial success: proliferation of the bacilli in cultures of material from three 
patients to produce colonylike masses, reco~nizable only microsco;eically, that in
creased for only a few weeks, and subcultures of two of theml. Oliver, de Leon 
and Rhoda failed to confirm lifuerryts results, However, McKinley and Soule in Puerto 
Rico(Dean and Visiting Researcher) took up the principle of modified gaseous tension, 
and in 1932 they reported 2 cultivation and serial transfer -- in an atmosphere of 
40% oxygen and 10% carbon dioxide -- of several strains of an acid-fast the growths 
of which were barely visible by reflected light. 

Now, one thing whjch had struck mo through the years while different 
authors were reporting an incredible variety of bacteria cultured ~- acid-fast 
chromogens, acid-fast non-crJOomes, and even bacilli that lost their acid-fastness 

1 Wherry, W.B. (1930) Phil. J. Sci. 43, 577 
2 

1\fuKinley, E.B. and Soule, M.H. (1932) J. Amer. 111ed. Ass. 98, 361 
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to appear as ordinary diph~heroids -- and were talking of phases of the life cycle, 
was that no one man had ever been given an opportunity to see if, by his particular 
methods, he could get the same results from patients in another part of the world. 
Leprosy differs in certain respects in different parts of the world, but does its 
bacteriology? 

And so it was arranged by the Leonard Wood Memorial in 19.3.3 that Soule should 
come to Culion to work for a few months in our recently established laboratory. He 
succeeded in getting further cultures like those he ~d obtained in Puerto Rico, but 
only summary reports of that work were ever published. (The only other man abroad 
I ever heard of who tried the McKinley-Soule technique, Young, of Singapore, told 
me that he had confirmed Sqy,le Is results, but had no further luck.) At the Cairo 
congress in 19.38 Soule saict that the isolation and serial cultivation of a slow
growing, nonchromogenic acid-fast bacillus from human leprosy had been confirmed, 
but that the ideal media and environmental conditior.s for saprophytic life had not 
been provided. 

Later that year (19.38) I visited Soule in Ann Arbor, and he showed me cultures 
of two strains, one wtich he said had been retained from among those obtained eight 
years before in Puerto Rico, and one of the lot obtained five years before in the 
Philippines, They had continued to live and to grow as sparsely as ever, without 
adaptive change, so that the grovrths were translucent and barely visible to the naked 
eye. Smears made at the time showed m&~y bacilli, and a sigr.ificant fact never men
tioned in any publication, the bacilli were embedded in streams or strands of a 
substance resembling the cord factor, 

McKinley in his review remarked that there was absolutely no proof that the 
leprosy bacillus had been cultured, but that the results of this work were encour• 
aging, and he held that the method should be thoroughly tested by others. That 
ends, to date, the story of the McKinlay-Soule cultures. Both men died unexpectedly 
soon afterwards, and it is not known if any of their strain.s have survived, 

And so the matter stood up to 19.39, when Hanks came to Culion as the Leonard 
Wood Memorial bacteriologist. He first undertook to repeat the work of McKinley and 
Soule, but his results were negative. He turned his attent.ion to work with tissue 
cultures during the remaining period of his stay, but again he failed to get prac~ 
tical ~ultures of the Hansen bacillus. 

In view of the frequent isolation by other workers of free-growing chromo
gens or diphtheroids, one of Hanks t observations is of special interest. He got 
cultures of several such bacteria, but none from tisoue specimens obtained from 
patients with clean skin without ulcerations. He therefore concluded that they 
were contaminants of lesions derived from open sores somewhere on the body, and 
were not present in the absence of such portals of entry. 

And here the story of main events in the history of attempts to cultivate 
the leprosy b~cillus peters out, Since the last war much attention has been paid 
the bacillus of the so-called murine leprosy, in the hope of learning something 
that might be applicable to the problems of actual leprosy. 

1Proc. Soc. exp. Biol. (NoY.) (19.34) .31, 1197 
2 
Int. J. I.e:e. (19.38) £, 4-65 
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Since thern is no other point in this lecture course where that condition 
will be discussed, a few phases of it will be taken up here. 

6. ANIMAL MYCOBACTERIOSES 

The virtually simultaneous discovery of rat leprosy in 1903, by Stefansky in 
Odessa and by Dean in England, and of lepra bubalorum by Lobel of Indonesia have 
been mentioned. 

The latter is a short story perhaps unfortunately. The disease is a conspi~ 
oti.ott.o ,nodular one of the skin of domesticated water buffalo, or carabao, reported by 
Lobel in 1934, and rarely by anyone else since then. Histologically the lesions 
show a close resemblance to lep:-omatous leprosy of man, including the formation of 
globi often of very large size, but with areas of necrosis and even calcification. 
Also resembling human leprosy, the bacillus has not been cultivated, nor has the 
infection proved transmissible to the same species, even carabao calves. 

The germ of this infect:ton 1~Tould seem to be a valid one with which to study 
the bacteriology of this group of mycobacteria, but material for study is inaccess~le 
and rare. Lobel stated (1936) thnt only 63 0f.£'ected animals had been encountered, 23 
on Java and 40 in the Celebes. The condition is not known i.n the Philippines, nor is 
it known to occur in what is now called V:tet Nam (Bu.encamino) 

On the other hand the murine infection ("rat leprosy"), being readily 
transmissible experimentally to rats, mice and even hamsters, has been used a very 
great deal in experimentation hopefully intended in the end to bear on human leprosy. 
In that connection I am strongly inclined to use the word 11 unfortunately,u .m ex
pression of personal opinion. 

In the first place, the name is a nrl.znomer; for the rat disease is not a 
leprosy. If a new rat is injected subcutaneously, the infection -- the nodule 
produced after some months --typically remains local, without general invasion 
of the skin as in lepromatouD leprosy... A.fte:.P i."ltratesticular, or intraperitoneal, 
or intravenous inoculation it produces lesions which have no counterpart in human 
leprosy. 

The nodule itself, although it is often spoken of as a "leproma", has 
little resemblance to the leproma of ht:man leprosy. It simply consists of a mass 
of histiocytes, stuffed full of bac:Hli which have no tendency to .form globi, 
and the lesion had so little vasc...J.l.::t~ su!)portil'2g stroma that it usually undergoes 
central necrosis, lvhether it be the subcntanem;.s nodule or the foci in the liver. 
Nerves running through or alongside a lesion mass are never invaded, nor are blood
vessels, and there is no conn0ctive tissue proliferation in the neighbourhood.~ections]Z 

The question of the relatior.;ships to human leprosy naturally occurs. In the 
early days a few workers, including Bayon, thought that it was related. There are 

1 
Lobel, L. W. M. (1936) Int, J. Lep ~' 79 
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however, no grounds for such an opinion. All the attempts to infect rats by the 
injection of leprosy material have not produced any infection, nothing remotely 
resembling even the murine mycobacteriosis. If there were a re~tionship one would 
expect to find rat leprosy at Culion, where there ar3 many leprosy bacilli constantly 
available to scavenger rats in the environment (details?) and where the rats have 
existed for many generations since the place was opened in 1906. YetJduring his 
stay there in

1
1933, Soule was unable to find murine leprosy in any of the many 

rats examined • 

The condition is not known to exist in the Philippines (experience Bureau 
of Science), or in HongKong, or Hawaii, in all of which places human leprosy has been 
long present. It does e:xist in California, however, where leprosy is not endemic, 
and the material of the stock used for years at Culion for experiments was brought 
in, with some difficulty from San Francisco. (Where is that now?) 

'-' Immunologic evidence :tndicates a complete lack of relatio11Ship of the two 
bacilli, in comparisons of t.'h.e effects of 1'1itsuda and Stefansky 11 lepromins 11 in man 
and monkeys. Typical lepromatous leprosy cases do not react to the Hansen lepromin, 
but (first shown by Muir) they do to t.he Stefansky bacillu.s, as they do to so many 
other mycobacteria. Monkeys react only slightly to the Mitsuda lepromin, and sen
sitization to it cannot be induced by repeated injections, but they can be sensi
tized to the Stefansky preparationo Dogs, incidentally react equally well to both. 

In spite of all this, the fact remains that rat leprosy is the only such 
infection in animals available for testing drugs in the hope that something useful 
to leprosy patients might be hit upon, and a great deal of time and energy has been 
spent on such work, a distressing wastage of time and effort! People who want to 
test new drugs not yet eligible for human trials used it simply for lack of anything 
better, apart £rom experimental tuberculosis, which lacks the fascinating feature of 
noncultivability of the causative organism, and one is unable to suggest anything else 
to an enquirer. 

Regarding experimental tuberculo3is, Mayer has recently pointed out that 
analogy must be followed in searching for new drugs, selecting those that have shown 
anti ... tuberculosis ac·h:l:v-it;;ro :!l.tJnfortunately, experience has shown that good anti
tuberculosis drugs are not active against human leprosy, and the best anti~leprosy 
compounds are only mediocre in their effects on tuberculosis 11 • 

In spite of all the work done, I know of no new drugs useful in leprosy 
that has been found by means of experimentation with rat leprosy. For example, 
INH is said to be repressive in rat leprosy, but it is quite ineffective in human 
leprosy. It seems hardly worthwhile to go further into that matter. 

Far some years the bacillus of rat leprosy, ~· leprae murium, was worked 
with intensively in efforts to learn more about the physiology and biochemistry 
of the refractory mycobacteria, in the hope that there might develop leads which 
could be applied in the cultivation of the leprosy bacillus. Much of this work 
was done by Hanks and associates of the Leonard Wood Memorial, but they have dis
continued that work. 

1 
Soule, M.H. (1935) Int. J. Lep. 1_, 291 
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In the field of cultivation, since the last war, attention has been con
centrated largely on tissue culture work, with attempts to get both the human and 
rat bacilli to grow in such environments. Some reports of 11 growth" have been based 

, · on findings so slight as the fact that had bacilli had increased in length and volume, 
but not in numbers. That was taken to signify growth of the substance of the bacilli, 
which perhaps later might be induced to subdivide and thus for the bacilli to multiply 
~- if the proper conditions could be found. other reports have told of increase in 
number by four or five times. Rather limited success/ 

In the States, Chang is said to have reported tissue cuJt ure work (using a 
carbon dioxide incubator, which kept the pH of the medium at a c~nstant level) in 
cultivating ~· leprae murium in mouse macrophages, which cells remained in good 
condition far more than 100 rlays, with rr~rked elongation and multiplication of the 
bacilli. Details ~e not available. 

8, RECENT INOCULATION WORK 

Here it seems that real advances have been made, if not in effect a 
breakthrough. For some years Bergel, of Argentina, has been reporting fragmen
tarily en producing lesions in animals with a pro-oxidant diet, and recently 
certain others have taken up the subject • 

• 

Chatterjee, of Calcutta, has reported the ~oduction of lesions in a 
strain of black hydrid mice, but after his IJL report, which is difficult to 
evaluate, the work had to be discontinued. He is now in London with his hybrid 
mice, un~er more favourable circumstances, and has renewed that line of investigation. 

Binford, of \vaahington, reported the production of granulomatous lesio:nb in 
hamsters, with transmissibility to new animals, and that work is being pursued. 

Finally, Shepard, now in Atlanta, has recently reported the production 
of lesions in the footpads of mice, which also ~oved transmissible to a limited 
extent. 

None of these operations has as yet produced anything of an infection 
which could be used in screening anti-leprosy drugs, but at 1east the situation 
is interesting, and more cheerful than in the past. 
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Classification of the various forms or kinds of leprosy is a subject 
about which more has been said futilely, with more disagreements and contro
versies, than about any other phase of leprosy. One difficulty is that the 
overall picture of leprosy differs so widely in different countries, and a 
person vJOrking in one place has to make allowances for things other people 
elsewhere may see but he himself does not. "Seeing, 11 incidentally, involves 
recognition; 11an individual worker will see only what he is prepared to re
cogni~e." Another difficulty is that no two cases may be exactly alike, not 
conforming to a stencil picture, but being rather a unit in a continuum of 
variants. 

To discuss the matter here in a way that will be generally acceptable, 
and that will meet everyboqyts needs and will offend noboqy's sensibilities, 
is a difficult assignment, perhaps impossible to accomplish successfully. 
However, there is much that is not controversial. This includes the statement 
that the clinical criteria (which should include the bacteriological findings; 
come first in classifying a case, even if it should be necessary to change 
the classification diagnosis if histologic sections should be examined. 
(Later change?) 

It has often been said that, in effect, leprosy is two distinct 
diseases. In one of them tile patient's lesions are more or less loaded with 
bacilli, and immunologic resistance (i.e., tissue resistance) is lacking, and 
so self-healing is rare. In the other kind the · lesions are generally bacter
iologically negative and of more or less "resistant 11 structure, and so self
healing is common. 

'ro go back to Danielss en and Boeck ( 1848), they, even then deploring 
the existing confusion, recognized two forms of the disease, "tubercular" (or 
"nodular") and "anesthetic, 11 although they Nrote of 11mixed11 leprosy almost as 
if it were a third form. Hansen and 1ooft (1894, 1895) followed suit, calling 
nodular leprosy "lepra tuberosa," and the other form "lepra maculoanesthetica 11 

-- adding the macular part in the belief that in the purely anesthetic cases 
there had previously been macular skin lesions which had disappeared. (Perhaps 
thore had been.) They disagreed with Danielssen and Boecl\:ls idea of a 11mi.xed11 

form of leprosy also with the "nervous" form described by Neisser. 

From the scattered litcratur e of that period one gets the impression 
that each authority (mostly dermatologists) had his own way of distinguishing 
and designating varieties of leprosy. Hero in the Philippines the division 
into two main groups was effected uninte~tionally, beginning early in the 
present century, by the requirement of bacteriologic positivity to support a 
diagnosis of leprosy. (One form was simply· not recognized as leprosy 1) 
In time the two kinds came to be called (not only here but also in India and 
elsewhere) "cutaneous" and "neural"; when the Japanese talked of a third, or 
11macular" form (actually tuberculoid) we did not know what they were talking 
about. 
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In retrospect, it seems strange that no attempt was made to systematize 
the matter at any of the first three international leprosy conferences (Berlin, 
1897; Bergen, 1910; Strasbourg, 1923)" The Round-Table Conference convened by 
the Leonard Wood Nemorial in Nanila in 1931 was the first such meeting to 
attempt the formulation of a system of classification. As an attempt it was 
useful, but as a formal classification we must admit that it was not a very 
good one. · 

(It has long been a matter of regret to those of us who served as the 
agenda committee of that conference that we decided not to include tuberculoid 
lesions far consideration. At the time we thought that cases with such lesions 
occurred only occasionally, and that they constituted a sort of 11sport 11 varia
tion. I myself learned how wrong that idea was during the next year, in visits 
to Japan, India, and especially South Africa.) 

At the Cairo Congress (1938) what had been called the "cutaneous" type 
became "lepromatous," and the recently-much-talked-of tuberculoid form was put 
down as a subtype or variety of the neural type (although certain South 
American representatives held that it should have Htype 11 status). Ten years 
later, at the I~vana Congress (1948), tuberculoid leprosy was given its proper 
place as one of the t1-10 "polar" types, the other being lepromatous. (Sanctity 
of the 11polar concept. 11 ) An indeterminate group or form was also recognized at 
~vana. The revised scheme adopted by the Madrid Congress (19)3) contained 
still another new form, called borderline; which the First WHO Expert Committee 
on Leprosy had recognized the year before. 

The Madrid scheme was not modified by the To~o Congress (19)8), and 
so it still stands as official, as 11officia1 11 as anything of the sort can be 
that is adopted by a meeting of people as individualistic as leprologists, none 
of whom feels himself obligated to accept and use the whole thing. Anyhow, it 
affords a fixed point, a base, from which to depart. 

2. ADMINISTRATIVE CLASSIFICATION 

Another thing the Leonard Wood Memorial Conference did was to lay down 
specifications for an "administrative classification, 11 based solely on whether 
the results of the bacteriologic examinations are positive or negative, and with 
no mention of particular kinds of lesions. This division was of course applic
able, as in the Philippines where (and when) that meeting was held, when posi
tive cases were isolated and negative cases were not. That matter of compulsory 
segregation is much in abeyance nowadays, but the administrative classification 
is still mentioned in textbooks. 

3. FIELD CLASSIFICATION 

A very real problem under present-day conditions of extension of treat
ment to the people in the countryside, by outpatient clinics and especially 
by mass campaigns, is imposed by the facts that: (!) doctors who are not 
specialists are brought into the work; and, (£) for the extensive field work 
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of mass campaigns it is necessary to depend very largely on somitrainod para
medical personnel. These people go out into tho villages and the bush, finding 
and diagnosing the patients and treating them afterward, all suppose~ under 
the supervision of doctors, but the supervision often most sketchy. 

For such ~rk on~ the simplest possible classification scheme can be 
employed. Thus all cases have to be called either "lepromatous 11 cr "nonlepromatou~" 
and they are treaued according~ under the rules of the country, or region or 
project. (As will be seen, the Indian Association classification would put 
three groups under the non-lepromatous heading.) Whatever the cri toria may be 
for distinguishing the lepromatous case, it is said tho semi-skilled workers 
become right skilful at recognizing it. There is nothing "scientific 11 about 
the matter, and gross errors can be made, but at least the system has the merit 
that it involves minimum of disputes of the sort that occur among leprologists 
when they attempt to apply the more elaborate classification scheme. 

It might be interesting to know how the grouping under this "practical" 
classification would coincide with bactoriolocic findings. IV!i.croscopic exam
inations, however, are rarely if over nude under the primitive field conditions 
of the mass antiloprosy campaign. 

(It is not that it could not be done, so much as that it is not absolute
ly necessary for their purposes to do it. In other field campaigns, as for 
sleeping sickness, microscopic examinations have to be made, and that is dono 
by the same sort of personnel; a bank of a dozen or so microscopes may be set 
up in any village shelter for the purpose.) 

In the exposition to be made here the four-class scheme of the Iviadrid 
Congress 1·rill be .follov.red, except in certain minor details, but I do not feel 
obligated to limit r~self to that scheme. There are two other forms, or groups, 
which I have advocated since 19)2 (reprints), and which the Indian Association 
of Leprologists included in their six-group scheme adopted in 19)). I do not 
follow the Indian Association scheme, hovwvcr, when for field work they combine 
the six groups into three classes: non-lepromatous (three forms), intermediate 
(two farms, whol~ unlike each other) and lepromatous (one form). 

(It should be noted that sometimes the nonlopromatous forms are 
referred to as benign, and the lepromatous one as malign. Chaussinand expo
c:Lally advocates that terminology.) 

It would be better to begin wi.th tho 1-rell-established forms rather 
than with the earlier 3Yld less-developed lesions of the disease, for it is 
among tho latter that "~ATe find differences of opinion and obscurities. So, 
straight off we mcot 1oJith the 11polar 11 concept of the South Americans (Rabello), 
according to which doctrine neither typo can change, a doctrine ·which it 1orould 
be difficult to support. 
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Polar types: The polar types are the lepromatous on the one hand 
(the left, being malign), and the tuberculoid type on the other hand (benign). 
(These are the only ~·) 

Lepromatous cases vary widely as to degree, not very greatly in kind. 
However, we have a peculiarity of Indian leprosy in the fairly numerous 
"diffuse" cases seen there, and in certain parts of the Americas (mostly Mexico· 
and Costa Rica) there is a diffuse form with a tendency to the Lucio phenomenon. 

Tuberculoid cases may be of minor or major degree, the latter with the 
more conspicuous lesions, the more nerve involvement, and the more strongly 
"immune areas" after healing. Reactional conditions occur in both types, and 
in one way or another the,v may affect the status of the cases in which they 
occur. 

Reactional tuberculoid leprosy: In tuberculoid cases there are reactions 
of a mild kind which may appear to be little more than cause activation of exist
ing lesions ("tuberculoid lepra reaction, 11 or "tuberculoid leprosy in reaction 11 ), 

and which subside after a time. On the other hand there is a reactional condi
tion ( 11reactional tuberculoid leprosy 11 ) in which the appearance, character and 
numbers of the lesions change markedly. This condition is not a classification 
group, but approaches one. 

In this farm there appear more or less extensive, succulent plaques, 
and more or less numerous, often abundant, metastatic new nodular lesions. The 
new lesions are often distributed widely, but they are distributed asymmetrically. 
It is characteristic of the lesions of this condition that they are clearly 
outlined against the normal Skin, and do not tend to diffuse outwardly. Immune 
areas may or not be found in the plaques. The histopathology is variable with 
the intensity of the reactional condition, and it may be quite distinctive. 

Reactional tuberculoid leprosy tends to subside in the course of time, 
and it clears up relativF~ly rapidly under sulfone trentment. It may, however, 
recur, in which case it is likely to spell trouble, i.e., change to the border
line form (or group). 

Borderline leprosy: In some tuberculoid cases, reactions tend to 
involve change of the type to the borderline condition (group), with some 
elements resembling or attaining lepromatous characteristics. The resemblance 
may be clinical only, or both clinical and histologic. (Clinical lecture.) 
Usually, such changes result from repeated reactions. Diagnosis of 11lepromatous 11 

~ often made, and sometimes a case may be so markedly changed from the tuber
culoid that no other diagnosis could be made. Only time, and people with 
informed interest, will tell how many frankly borderline cases are being 
diagnosed as lepromatous. (Tolentino.) 

(Certain recent writers, one of them our colleague Gay Prieto, have 
advocated combining the borderline condition and the reactional tuberculoid 
leprosy condition together as one group, the name to be decided upon later. 
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The Madrid Congress, unfortum teJy, adopted the term "dimorphous 11 (paren
thetically) as an alternative name for the borderline group, but because 
since then that term has been used in such a different sense by the same 
people who originally introci'u ced it, it has no validity and is mentioned 
only incidentally here.) 

Reversal reaction in lepromatous leprosy: In lepromatous leprosy 
there is, besides the form of reaction with simple activation of existing 
lesions, and the form known as erythema nodosum leprosum, an occasional kind 
of reaction that occurs in patients under :'greatment in which some of the 
lesions assume more or less marked tuberculoid characteristics -- morpholo
gically and perhaps histologically. It is believed probable that this happens 
in cases diagnosed as lepromatous but v;rhich actually were, or previously had 
been, borderline. 

(And so, on our diagram, we have not only cases changing from tuber
culoid to borderline and beyond by reaction, but also cases apparently 
changing from the lepromatous end toward the other end of the continuum.) 

Indeterminate form: Here we pass to tho fourth of the forms comprised 
in the Madrid scheme (first adopted at Havana). , Properly, and essentially, 
the term applies to the undifferentiated simple macule v;rhich is an early 
manifestation of the disease -- 11 early11 wlth respect to evolution, although 

. it may not be particularly early with respect to time of existence (duration). 
The Hc1.vana Congress specified that it is "histologically of simple inflam
matory nature., 11 The revised description adopted at }1adrid, which says nothing 
of histology, follows.: 

11A benign form, relatively unstable; seldom bacteriologically 
positive; presenting flat sl\:in lesions which may be bypopigmented 
or erythematous; tbe reaction to lepromin negative or positive. 
Neuritic manifestations, more or less extensive, may develop in 
cases whicll have persisted as of this group for long pe:ciods. The 
indeterminate group consists essentially of the "simple macular" 
cases. These cases may evolve toward the lepromatous type or the 
tuberculoid type, or may remain unchanged indefinitely. 11 

(This form came from what the South Americans originally called 
incaracteristico, and some of them applied tbat name to any lesion showing 
only chronic round-cell infiltration histologically,, regardless of its nature, 
even the skin of tllile hands of old burned out cases! It is novl applied only 
to simple flat macules tbat have never been more advanced, and not to residual 
lesions such as those left, for example, by those originally of tuberculoid 
nature.) 

Until recently the idea that these lesions might develop either, 
(.§!:) toward the lepromatous side, or (£) toward the tuberculoid side; or 
(s) remain as such indefinitely (Fig •. I), was generally accepted as satis
factory and sufficiente Recent~, however, Cochrane has introduced the concept 



WPR/LEP/4 
page 6 

( 1) 

MA 
I 

(T) ( 1) (T) 

II 

that indeterminate lesions tend at first to differentiate in both directions 
at once, and so to produce a phase (not a ~) of leprosy to which he now 
applies 11d.imorphous, 11 a phase through which, he holds, almost all leprosy 
cases pass. 

This lld.iJnorphous concept" is difficult to understand, but it may 
perhaps be diagrammed as in Fig. II. It would seem that one or the other of 
the forms that are mixed in the dimorphous 11phase 11 ultimately comes somehow 
to predominate in a given case, the other to disappear, so the end result 
will be what the rest of us have long believed it to be without the inter
vention of the 11 dimorphous phase" or 11 concupt. 11 

(It seems that this concept, which Cochrane applies to all leprosy, 
arose because in Africa some of the indeterminate cases develop clinically a 
certain peculiar form (Dave.y, Browne), and histologically show features both 
tuberculoid and lepromatous lesions. Precisely what those features are, seems 
difficult to demonstrate. It would seem more logical to find a place for such 
cases in formal classification, a "variety" perhaps, than to construct an 
entirely new theory of theevolution of leprosy.) . 

Macular tuberculoid: Now, it is generally recognized and agreed that 
classification must be based primarily on clinical criteria) and so tuber
culoid leprosy is diagnosed clinically on the basis of visible and recognizable 
morphological surface changes of the ·skin. vihen, nevertheless, the Madrid 
Congress adopted a simple 11macular 11 variety of the tuberculoid type, I filed a 
minority protest, and, exhibiting my individualistic proclivity, I still decline 
to recognize a macular variety of tuberculoid. The argument that histologic
ally tuberculoid (or 11pretuberculoid11 ) changes will usually be found in sections 
of such lesions is not valid;. unless the tuberculoid condition has progressed 
to the point of prodlcing characteristic surface changes, the diagnosis cannot 
be made with assurance without histologic examination, and in few places in 
the world can that examination be made routinely in case diagnosis. 

Maculoanesthetic form: On the other hand, like the Indian ~-Torkers, 
I do recognize a macular variety of leprosy which meets the alternate 
description of the indeterminate group of the Madrid classification as a 
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variety which "may remain unchanged indefinitely, 11 and which the vVHO report 
referred to as included in the indeterminate group. That is called the -
trmaculoanesthoticrr form (with no particular relation to Hanson and Looftls 
use of the -vmrd), for which the Indian· workers m ve repeatedly tried, most 
recent~ at To~o, to gain recognition. The main characteristic is that they 
are flat, clear-cut in outline and definitely anesthetic. It is doubtless 
correct that these lesions would be found tuberculoid in some degree :Lf exam
ined histologically, and would in any case fall under the 11macular tuberculoid" 
group of the Madrid scheme. 

Polyneuritic form: The sixth form which the Indians (and I) are in 
favour of is the polyneuritic (or pure neural) form. In that form there is 
nerve trunk involvement and the usual consequences, with no history or evidence 
of skin lesions. This does not include localized skin anesthesias, where in 
the past tmre may have b con macular or even tuberculoid lesions or where such 
lesions may appear later, for such lesions do not involve trunk nerves. Very 
definite~ the polyneuritic form does not include cases of secondary peripheral 
neuritis in cleared-up or burned-out lepromatous or tuberculoid cases. 
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Introductory to a discussion of the particular lesions of the various forms 
of leprosy, we should take a few minutes out to consider the nature and origins of 
the cells mainly concerned, on the one hand the macrophage (or histiocyte) from 
which the lepra cell derives, and on the other hand the epithelioid cell which is 
of the same origin but differs in morphology and function. It seems also desirable 
to consider the overall features of the architecture of the skin, since that has 
so much to dow ith the arrangement of tbe lesions in that tissue, and that will be 
done first. 

2. ARCHITECTURE OF THE SKIN 

It may be helpful in understanding the cutaneous lesions of leprosy if one 
carries in mind a very much simpler picture of the skin structure than one gets from 
the text-book descriptions. 

First, make a stronger distinction than do the texts between the soft, upper 
papillary layer of the dermis and the dense, deeper, reticular layer. The two blend 
and rnerge, of course, but they are mostly very different, beginning during embryonic 
life. 

The papillary layer is composed of the 11 loose 11 ( 11areolar") connective tissue 
which supports and surrounds the elements of all the other organs in the body, and 
is the arena of the local processes of inflarmnation. The loose connective tissue of 
the papillary layer of the skin is rich in terminal plexuses of the blood and ~ph 
vessels and in the nerve terminals, and it is in relation to these that one finds 
the earlier infiltrates of leprosy. 

Sometimes, for certain varieties of leprosy lesions, one might make a 
division of the papillaris into two levels, (a) the papillae themselves above, with 
nerve and blood-vessel terminals, and (b) the ttsubpapillarytt or vasculoneural plexus 
zone. Ocassional~ in early lesions small infiltrates are found mostly within the 
papillae themselves, but more often they are confined to the lower of these two le
vels. This distinction, however, is one of convenience and not a recognized one. 

The reticular layer is a dense connective tissue, with thick collagenous 
bundles woven into a compact feltwork, interspersed with coarse elastic-tissue 
fibers; it is what, when tanned, constitutes leather. In it are compartments, or 
alcoves, containing the accessory organs (hair follicles, sebaceous glands and sweat 
glands), and of course their nutrient vessels and their nerves, but elsewhere in the 
reticular connective-tissue itself blood vessels are hard~ more than capillaries. 

Through this coarse, heavy zone, running from the larger vascular and neural 
plexuses in the subdermal region (i.e., the zone where the deep dermis and the upper 
subcutis merge), up to the terminal plexuses in the papillary layer, run tunnels 
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or conduits containing the principal blood vessels and nerves enveloped in a matrix 
of loose connective tissue.l It is "in these tracts, that are commonlY found the 
deeper infiltrates of the leprotic process. They may originate there, but commonly 
they start in the sub-papillary layer and extend downward in the tracts, accompany
ing the nerves and blood vessels, and frequently they extend to the subcutis. 

On the face (cheeks, forehead, chin, etc.) the skin histologically is less 
orderly than elsewhere, and the subcutis is more prominent in the picture. Infil
trated lesions tend to become more marked here than elsewhere. The structure of 
the ears is peculiar unto itself. 

Let us now consider the sources and functions of the cells involved in 
leprosy lesions. 

3. MACROPHAGES (HISTIOCYTES) 

The term "macrophage" was applied by Metchnikoff, in tre sense of a "macro
phage system", to a whole series of mononuclear cells which respond in certain 
inflammatory conditions and which possess the essential characteristic of phagocyto
sis -- and which consequently show elective storage of colloidal vital dyes, such as 
trypan blue, or methylene blue. This cell system is essentially the same as the 
so-called "reticulo-endothelial system" of Ascho.f.f, and the two terms may be regarded 
as synonymous • 

It is to be borne in mind that there exist, scattered in the loose connect
ive tissue all over the body2 and located in· .certain organs, cells which share the 
ability to take up particulate matter and to store substances in colloidal solution. 
In other characteristics they differ according to their type and location, but they 
all respond to certain infections. To list those cells: 

(1) Resting wandering cells (Maximow) of the loose connective tissue 
-synonyms: histiocytes (Kiyono), or clasmatocytes (Ranvier) -
these being probably the most important source of macrophages in 
ordinary leprosy lesions. (Emphasize loose connective tissue.) 

laompare conduits carrying wires in the solid walls of a concrete building. That 
is appropriate, except that it does not provide for the enveloping connective 
tissue. This conduit idea is not as far-fetched as it m~ seem, although it is 
an over-s~mplification of a complicated situation. The following pertinent para
graph is quoted (Bremer and 1rleatherford): "In the skin of the palms and soles 
the vessels and nerves pass through the corium in tunnels of cellular connective 
tissue which pass into the papillae. Thus pressure, as in standing, is borne by 
the dense f'ibrous tissues, while the vessels and nerves escape .u. 

~any more ~n the loose papillary layer of the skin than in the reticular layer. 
In the latter, in reactional conditions, fibroblasts m~ be activated and 
phagocytose bacilli. 
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(2) Monocytes and ~phoid cells, among the blood cells (which for 
lesions in the skin leave the blood stream and transform to 
macrophages). In tissue cultures lymphocytes can be seen 
to transform into monocytes, and of late years they have been 
recognized as having an important role in infections. 

(3) Reticular cells of the liver (Kupfer cells), spleen, lymph nodes 
and bone marrow. These cells are 11specific endothelia" of those 
organs ( Cmvdry points out); the general endothelium of blood 
vessels is not similarlY phagocytic. 

(4) Adventitial cells of the blood vessel walls, supposed to have 
originated in the mesenchyme. (Ordinarily macrophages originat
ing in this site are in no way distinguishable, but there are 
certain peculiar lesions in which they seem to be implicated.) 

This list of cell origins is not of much practical importance, for as seen 
in the lesions the cells of different sources are not distinguishable. none cannot 
differentiate satisfactorily between enlarged monocytes, macrophages and histiocytes 11 

( Cowdry) • In practice, the term 11histiocyte n is often applied to all the cells of 
leprosy lesions, regardless of their probable (or possible) sources. Although cells 
of this class are scavengers, it has been said, no digestive enzymes have been dis
covered within them. Inability to digest things taken up would seem to be one of 
the characteristics of the macrophages which have become lepra cells. If they 
possessed an active lipase of lepromatous leprosy, the picture would be quite 
different. 

4. THE lEPRA CELL OF lEPROMATOUS lEPROSY 

When the macrophage participates in the formation of a lesion of lepromatous 
leprosy it becomes a "lepra ceil". As such it is liable to undergo a series of 
changes which make the lepromatous lesion the onlY one distinctive and pathognomonic 
of leprosy. Not all of these various changes affect all lepra cells, but they do 
affect various proportions of the cells in a given leS:rbn. 

When may a macrophage first be called a lepra cell? In general, I 
regard all such cells found in a leproma as lepra cells, even those that may not as 
yet have changed in morphology or even have taken up a lepra bacillus. That, of 
course, is a matter of "guilt by association"; they could not be so identified if 
they were seen alone, not part of a lesion. When such a cell is found to have taken 
up a bacillus, however, it is ipso facto convicted. 

A fundamental point is that the macrophages, being incapable of destroying 
the bacilli they take up, actually harbour them and supplY the nutritional and other 
conditions necessary for their multiplication. This, of course, depends upon condi
tions favourable for the progression of the infection, with no immunologic factor to 
interfere with or to limit development, and of course no interference from anti
leprosy drugs. Under favourable conditions, then, the bacilli multiply in the 
cytoplasm of the cells, sometimes in masses (giant globi) representing veritable 
micro colonies. 
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Now, ordinarily in some proportion of the cells -- and the proportion may be 
large or small -- groups or masses of bacilli will have produced around themselves 
the capsular material which is the "gloeal" material of which Unna and other older 
writers told, the capsular matrix which, together with the clump of bacilli, is 
called the globus, creating a seeming vacuole in the cytoplasm of the containing 
cell. Many cells, the proportion varying greatly in different lesions, will be 
found to have intracellular bacilli scattered loosely in their cytoplasm, or arranged 
in stellate form, or lying in close-packed clumps of ttcigar-pack" arrangement 1 but 
if these groups or clumps have not produced the capsular matrix they do not consti
tute globio A globus, in short, is a group or clump of bacilli enveloped by the 
gloeal matrix of capsular material. 

Wny it should be that, in some parts of a given section of an active lesion, 
the massed lepra cells will have made themselves conspicuous by the production of 
many globi, while in other parts no globi will be found, it is impossible to say. 

Sometimes one finds, in a leproma with few or no ordinary small globi, num
bers of giant globi, each too large to be taken care of by a single macrophage, 
which are generally located in foreign-body giant cells. Or, they may be closely 
sutrounded by an aggregated layer -- a sort of outer lining -- of individual macro
phage. It cannot be said what determines their production. They are particularly 
numerous in receding lesions of patients under modern chemotherapy, but they were 
also found in the chaulmoogra days. 

FDa~ cells: The next stage of development (or of maturation, or aging) of 
the lep~~ eels is their conversion to "foam" (or "foamy") cells. In these cells 
the cytoplasm has been converted by vacuole formation into a mass of tiny bubbles, · 
so that the cells stain palely. In most lesions they are difficult to individualize 
clearly after ordinary stains, unless they are surrounded by structures or elements 
of contrasting nature; when groups of them are massed together the limits of the 
individual cells may be quite indistinguishable.l Sometimes entire infiltrates 
will be composed entirely of such foamy cells, denoting inactivity of the lesion, 
for foamy cells are absent from or at most young and inconspicuous in really active 
lesions. 

In size the foamy cells range very greatly, from the size of exaggerated 
histiocytes each with a single nucleus and a few small vacuoles, to very large multi
nuclear masses that may in extreme cases suggest the appearance of syncytia. The 
multiple nuclei do not suggest ordinary giant cells; they are generally scattered 
separated in the cytoplasm; and they often show indentations caused by pressure of 
the vacuoles (not to be mistaken for pyknosis). 

1special stains aid in the study of foamy cells. After Mallory's aniline-blue 
Qonnective-tissue stain of sections of properly-fixed fresh specimens they m~ 
be demarked in red. After Mallory's phosphotungstic hematoxylin stain they 
have a blue colour, what cytoplasm they have staining more deeply than with 
other stains, and their outlines may be clear1y made out. 
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The vacuoles are not the equivalents of small globi, the foamy cells seem 
usually to develop by quite another process. Whatever may be the exact nature of 
the content of the vacuoles, it is more or less strongly lipid, that element seem
ingly the more concentrated the older the cells. These cells are as if embalmed 
by their fatty content, for they seem to be indestructible, everlasting. (Demons
tration) 

Bacilli may be numerous in foamy cells, seeming to be located in the cyto
plasmic 11membranes 11 between the vacuoles rather than within the vacuoles, or prac
tical~ none may be found. In some sections with strands or masses of foamy cells, 
cells in contact may be of both kinds, heavily bacillated and without bacilli, this 
affording a curious contrast. In the older foamlf cells, in residua of lepromatous 
lesions, bacilli are very few, and only fragments or granules may be present. 

A fact not generally appreciated is that foamy cells are acid-fast; by stain
ing processes which are least e:~ractive of the bacillary lipids from the sections,l 
they retain the red of carbol-fuchsin (and may remain red for years), although 
bacilli may be indistinguishable. (Demonstration, foamys in tuberculoid) 

There remains an unanswered question about the source of the lipid substances 
which accumulate in the foamy cells. The fact that the lipids tend to be acid-fast 
naturally suggests that they arise from the bacilli. However, as Mitsuda pointed 
out long ago, the bacilli in the older cells are so few that it seems out of the 
question that they could be the source of the lipoid material. One might suggest 
that that material may represent an accumulation of the products of bacillary meta
bolism over a long period of time before the bacilli become so fewo Certainly, 
I am not :::. t all inclined - and this is merely a matter of personal opinion .. 
to regard it taken in from some unknown outside source. As modern pathologists feel 
about the lipidoses, it seems more logical to regard it as resulting from some dis
turbance of lipid metabolism on the part of the droplet-crowded cells themselves. 
Electron microscopists who are interested in the cells of leprosy have yet to deal 
in detail wi-th this particular type of cell. 

In this connection there is a matter of terminology that I feel inclined 
to discuss. Th2.t is the use of the name ·:virchow cells 11 for the fo~ stages of 
the lepra celL I ce.n find no justification whatever for that use of that name. 

The single description by VirchovJ of the cells of the leprosy lesion does 
not contain anything applicable to multi-vacuolate foamy cells of any age. He des
cribed the cells of active lepromas as follows: (Fite's translation, 22/2): 

~he use of the more volatile solvents in removing the paraffin 
(aviation gasoline or petroleum ether) mixed with the protective 
paraffin oil, if the tissue has been sufficiently mordanted by 
the potassium bichromate of the Zenter fixative. 
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"When fully developed Lthe cell~ are round, pale, slightly granular, 
easily injured structures, with single nuclei that for the most part are of 
moderate size, also granular, containing nucleoli. In the fresh state they have 
one characteristic that is especially noteworthy, i.e., their tendency to form a 
sort of vacuole, apparently from taking up water, so that under the circumstances 
they acquire a wholly physaliferous appearance. Their size varies extremely. Many 
are no larger than red blood corpuscles, most are of the size of ordinary lympho
cytes, many others reach the size of the largest mucosal epithelial cells." 

11Physaliferoustt means bladder-like, and that is logically applicable to a 
cell with a single large 11vacuole" (i.e., globus) and not to a multivacuolate cell 
such as the older foamy cells -- which also are commonly multivacuolate. I regard 
the term "Virchow celltt as entirely inappropriate for the later, foamy stages of 
the lepra cell. 

Histoid lesions: One final point, about a variety of lesion which I call 
"histoid". There are occasional cases with lesions, sometimes of special clinical 
appearance, composed of close-packed spindle-shaped cells which may resemble a 
fibrous - tissue tumor but which although crowded with bacilli, typically do not 
show globus formation at all. No sugges·tion can be offered as to why this should 
be. (The statement is not absolutely correct, for sometimes globus-formation may 
be found in parts of such lesions.) 

5. THE EPITHELIOID CELL CF TUBERCULOID LEPROSY 

The epithelioid cell is a mononuclear cell which, because it is not a normal 
one, is not dE.;scribed in most textbooks on histology, and even in pathology texts 
it is usually dealt with rather cursorily, at least as regards its origin. The 
term 11 epithelioidtt is a confusing misnomer, and I regret that it was ever concocted, 
for neither the individual cells nor their aggregates have the slightest resemblance 
to true epithelial elements or structures. 

It is of considerable interest (in view of its difference in function) that 
the cell called epithelioid originates ultimately from the same cell types as does 
the lepra cell, i.e., from the cells of the macrophage (or reticuloendothelial) 
system. 

As seen in the tubercle of tuberculosis, the lesion in which they have been 
particularly studied, these cells have elongated, vesicular nuclei, with little 
chromatin and a faintly-outlined cell-body, which is irregular in form. This des
cription does not entirely apply to the epithelioid cells of leprosy, for in such 
lesions the cell bodies may at times be well defined and well stained with eosin. 
It is said that -- in the tubercle -- the epithelioid cell branches to connect it
self with its nsighboursJ but if that happens with the epithelioid cell in the 
tuberculoid lesions of leprosy it is not usual or typical. 

A typical feature of epithelioid cells is their tendency to cluster around 
a central area, to facalize, to produce a relatively pale-staining aggregate. 
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In such lesions of tuberculosis, one mqy find marginally numbers of mononuclear wan
dering cells of the lymphoid type; or, as it has also been stated, wandering macro
phages which readily shade off into the more elongate forms in older lesion areas. 
Perhaps a cytologist might be able to show the same changes in an active tuber
culoid leprosy lesion, but we will have to accept that as happening without actual 
demonstration. 

Giant cells of the Langhans type occurring in such lesions are formed 
chiefly by fusion of epithelioid cells, or by their multiplication with division 
of the nuclei only. However, they are regarded (Karsner) as fundamentally of 
foreign-body type, and in the tuberculoid leprosy lesion they sometimes have that 
appearance. 

Functionally, the epithelioid cell departs from the cell of origin even more 
radically than it does morphologically. In the first place, it is not active6f 
phagocytic as the lepra cell is, and inclusions in the cytoplasm are rarely to be 
seen. In the second place, it is capable of destroying acid-fast bacilli as the 
lepra cell is not. This is obvious in leprosy lesions because of the fundamental 
differences between the lepromatous an:l tuberculoid forms. When studying with the 
oil immersion objective sections of active tuberculoid leprosy lesions properly 
stained for bacilli one may rarely run across a bacillus in an epithelioid cell, 
almost invariably in a degenerated and fractionated condition: In this ability to 
destroy bacilli that have invaded them is the fundamental difference between the 
lesions of the two great polar types of the disease. 

In such lesions special processing (staining) may show the epithelioid cells 
to have a slight but real tendency to acid-fastness, the cytoplasm appearing pinkish 
in colour. This may be because of diffusion in the cell cytoplasm of the material 
of destroyed lepra bacllli. 

Lesions of the reactional phases of tuberculoid leprosy are usually bac
teriologically positive and sometimes strongly so. This may be because the power 
to destroy bacllli has been lessened or lost temporarily, or it may be that under 
the disturbed condition the bacilli multiply more rapidly than they can be disposed 
of. The remarkable thing is that the ordinary torpid tuberculoid lesions may per
sist and progress for years with so few demonstrable bacilli that they cannot be 
found in ordinary smears and are usually not to be found even in sections. 
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The present occasion is not appropriate for a discussion af the visceral 
lesions of this form of the disease. Suffice it to say that in autop~·material 
what is usually found in the liver and spleen may not be active 1e sions, but 
merely only passive accumulation of cells filtered out of the blood stream. 
The lungs, kidneys and ovaries are not involved. All of these organs, be it 
noted, are internally located and of relatively elevated temperature. 

Only the peripheral nerves, the testes, the eyes, and the mucosa of the 
upper respiratory tract -- besides the peripheral nerves -- are liable to active 
involvement, and that involvement may result in serious danage. These loca
tions have led some experimenters to believe that the leprosy bacillus thrives 
only in the cooler tissues, and to employ such sites in the inoculation of 
experimental animals. 

2. MACULAR LEPROMATOUS IESIONS 

The earliest lepromatous lesion that one is likely to encounter -- and 
that only in surveillance of contacts or in field-survey work -- is the soli
tary macule which would be called simple indeterminate except for the presence 
of dull erythema and positivity of bacteriologic smears (usually of low degree). 

A section of such a msion will show only slight perivascular accumu
lations of macrophages, mixed with small round cells (lymphoid cells), in the 
papillary zone, and especially in the plexus tracts of the subpapillary layer. 
The cell picture is quite lacking in any distinctive feature, and it is 
indistinguishable from that of the active indeterminate lesion. There is not 
even vacuolation of the macrophages, no globus formation, for the lesion is 
too young. However, on staining for bacilli,, many of the macrophages are 
found to contain one to a few, perhaps several, bacilli. 

Regarding systemic involvement, at that stage the infection may 
possibly be localized in the single original lesion. Whether such a lesion 
had previously been of simple indeterminate form, nonerythematous and pre
sumably nonanesthetic, changing to lepromatous afterward, or whether it was 
essentially lepromatous from the outset cou~ not be said except from actual 
observation. It could have started either way. Be that as it may, systemic 
dissemination may alreaqy have occurred, or would soon occ~~, for such dis
semination is characteristic feature of lepromatous lepra~. This is not to 
say that lesions will be universal, affecting the entire body, but that 
lesion foci may become more or less numerous and so distributed that the 
dissemination must have been by way of the blood stream~ 

1 
There is no reason to believe that a case c:£ lepromatous Je prosy 
could be aborted by surgical excision of the primary lesion, as 
has repeatedly been done in tuberculoid leprosy. 
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Diffuse lepromatous leprosy of India: Demonstration material of early 
macular lepromatous lesions is particularly hard to come by, for ordinarily 
they are not biopsied. Hm;v-ever, sections of specimens from a form of diffusely 
disseminated leprosy frequently seen in India, but apparently seldom anywhere 
else, will serve the purpose for demonstration. On the body the condition 
clinically is so slight -- although J.a sions of the face and ears may become 
fairly advanced -- that when demonstrated to a visitor it seems virtually un
recognizable as leprosy, and he wonders hovr it ever gets recognized in an 
early stage. 

There usually are no perceptible infiltrations or thickenings on the 
body, just broad areas of a burnisLed, or shiny appearance of the skin -- with 
bacilli demonstrable from almcst any point. Biopsy specimens from such areas 
may show little more than slighli degrees of perivascular infiltration or accum
ulations in the papillary zone, as in indeterminate macular lesions. There is 
more, of course, when there is perce)tible infiltration of the skin. In 
resolved cases after treatment, the m:Lcroscope "Wi 11 show residual changes. 
Such cases are not seen in the Philj.}pines; :my experience of them is of material 
collected in India in 1936. 

Diffuse lenrosy of the L~cio_££~~£~~: In certain parts of Middle 
America (Mexico a;d Costa~ica)~ there is a kind of diffuse lepromatous leprosy 
in which, in the course of time, the eyebrows may be lost without any sign of 
localized infiltration or nodulEl formation. V.Te have very little personal 
knowledge of these cases, but have a suspicion from pictures that there may 
be some diffuse infiltration vrith S!Y'.ooth thickening of the skin. These cases 
are of particular interest br3cau::::e of the eventual development in them of 
localized hemorrhagic ulcerations? the u~,ucio phenomenon," of which few cases 
have been obsEJrved elsewhereo It should, hm-rever, be watched for. (Derbes' 
case) (Job & Gault, Vellore; Waters, Kuala Lumpur.) 

3n MULTIPLE MACULA.n LESIONS 

Going back to the subject of macular lesions, we are led off to a 
discussion of anoth9r problem that should be considered. We need not consider 
here multiple macules that are distinctly pale, vrell defined, and with some 
degree of anesthesia; they 0ome under another topic (tuberculoid leprosy). 
There are cases with multiple maculas:- often many of them, m ich are only 
slightly pale (and thus 2re difficult. to demonstrate well photographically), 
without perceptible gross infiltration; they are characterized mainly by the 
hazy appearance of their outlines, T'his de7elopment may occur in cases which 
started as simple indc:~orm~;-~.\2t.e ~ ar>.d is no·:.:, a favourable development. While 
smears still remain negative some leprc~ogist.s might apply to them the term 
11prelepromatous 11 in anticipation~ they would of course be declared leproma
tous if the smears were positive. 

It appears tha'<J in some parts of Africa this development in other
wise indeterminate cases is particularly frequent. As long ago as 1946 
Davey called attention to nonconforming varie·bies of simple macular cases 
seen in Nigeria; Browne has recently reported from the Belgian Congo the 
clinical features of such cases under Cochrane's designation of "dimorphous 
macu1ar"; and Currie has an article in press (I.J.L.) on the subject. 
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Not much will be said (or in fact can be said, by me) on the contro
versial subject of the "dimorphous macular" Je sions (very different from the 
borderline cases to which the name "dimorphous 11 was originally applied). 
There are two main difficulties. First, the condition is supposed to present 
histologically a mixed lepromatous-tuberculoid,picture, but those who advocate 
recognition of these cases as separate and distinct seem to have difficulty 
in conveying a distinct and understandable picture of the histologic changes 
involved. Second, although Cochrane calls such cases "dimorphous macular~" 
he says that the 11 dimorphousll condition does not constitute a type or form of 
the disease; the 11dimorphous concept" applies to a mixed phase of the disease 
thro h which racticall all cases of le ro ass. This "concept" some of 
us fin partie ar y ifficu to un ers and. 

As a matter of fact, the finding of a 11mixed 11 picture in a section, 
with one phase predominant, is not a particularly infrequent occurrence, 
although at one time it was regarded as an almost impossible anomaly. I 
refer here to advanced, infiltrated lesions (not simpJe maculas) in 

"borderline" cases. To find traces of the tuberculoid histopathology in a 
Je promatous lesion does not seem anything to get excited about, in view of 
what is known of the relationships of many cases diagnosed as l~promatous with 
the borderline condition. To find lepromatous changes in tuberculoid cases 
is more significant, it being a feature of the development of the borderline 
condition. 

(At some time during our demonstrations I hope to show an 
old section with a few scattered acid-fact foamy·cells in a tuberculoid 
lesion.) 

4. INFILTRATIONS AND NODULES 

So far as the histopathology is concerned, infiltrations and nodules 
might be dismissed with the general statement that they consist of more or 
less extensive to massive accumulations of the elements of the leproma, with 
variations with respect to location in the skin. That would be decidedly 
inadequate, but still not a great deal more need be said on the subject. 

Infiltrations may be superficial or deep-seated, with on the one hand 
most of the lesion foci in the papillaris, and on the other hand most of it 
in the reticularis. The former lesions are in general the more interesting 
histologically. 

Clinically, as large areas of superficial infiltration on the face 
increase in thickness, they tend to be broken up by natural creases to 
produce the classical leonine countenance, and it may be justified to apply 
the term "nodule" to the resulting plateaus and lumps. Actually, however, 
they are only exaggerated infiltrations. 
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Distinctly different are the nodules which arise abruptly, as ~solated 
secondary lesions, from the surface of an ordinary infiltration. Ordinarily 
and typically, such nodules are sessile; rarely, and in special cases, they 
may be broadly pedunculated. 

Histologically, infiltrations may be expected to contain remnants of 
the supporting tissue of the skin in which they arose, referring to the con
nective tissue and the blood vessels '.4 - proportionately the less of that 
tissuE!t the more massive the infiltration. The isolated noduJe s, being -- so 
to speak -- secondary growths above the original one, cannot contain any of 
the original supporting tissue of the skin, or elastic fibers ar nerves. 

These lesions are nevertheless well supplied with supporting connective 
tissue, which proliferates as the infiltrates increase, and with blood vessels 
of capillary grade, so that ordinarily the whole lesion mass is a well
nourished granuloma. Lepromatous tissues heal perfectly well after surgical 
intervention. A patient has to be right badly run down and his tissue in poor 
condition before ordinary lepromas ulcerate. (In the B.S. -- before sulfone -
years such ulcers, once, begun, healed with reluctance.) 

Examination of sections of well-established lepromas with high power 
objectives will show that each cell (or each contiguous group of two or three 
cells) is enmeshed in a sort of supporting basket-work or network. With H-E 
sections that material, stained with eosin, is characterless. After Mallory's 
aniline-blue connective-tissue stain (Zenker fixation), most of this material 
appears as reticulum. The strands are paler staining and more diffuse than 
collagen fibrils 1 which tend to be sharp. (Certain of my specimens su:pposi3dly 
stained for reticulum have shown no distinction from collagenJ the Zenker fix
ative apparently being unsuitable for the purpose.) 

Lepromatous lesions which have been markedly thickened with infiltrate 
are, on resolution, liable to retain a flaccid thickening, lacking the con
sistency of fibrosis. Sections of such lesions will usually show, besides 
some old foamy-cell accumulations, persistence of the old reticulin, Which has 
not been converted to fibrous tissue. 

One specimen at hand is of a softly thickened, pendulous earlobe of a 
man said to have been bacteriologically negative for 20 years. Sections 
showed, besides reticulin, same persistent acid-fact material and a remarkable 
exhibit of old foamy cells. 

(Demonstration: Photos and sections of Ch 143; sections of Chua.) 

5. REACTIONS IN LEPROMATOUS LEPROSY 

In most cases of lepromatous lepro~ -- as, indeed, of any type of 
leprosy-- there will sooner or later occur, for reasons Wiich usually are 
not apparent, acute "lepra reactions" of one kind or another, of various 
degrees af severity and of persistence. Certain of theoe episodes can be 
dismissed rather briefly. 
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Acute· reactivation reaction: This type of reaction appears ~dinarilY 
only as an 11 activation11 of pre-existing lesions, a sort of aggravation of them, 
with perhaps the appearance of new lesions of the same natur~ It is obvious 
that aller~ is at the bottom of the condition, and corticosteroids (e.g., 
prednisone) will control it ~- as, in fact, they will affect all forms of 
reaction in lepro~. 

We have little demonstration rraterial of this sort of reaction. The 
clinical changes are not so interesting that we have been lod to overcome 
patients' objection to surgical molestation of these lesions, Which are likelY 
to be tender and painful. 

The matter has been summed up by Rath de Souza as 11an exudative pro,.. 
cess with implantation of polymorphonucleate leucocytes as an intercurrent 
condition on the substrate of a pre-existing granulomatous (lepromatous) 
process." Personally, I do not regard. the condition as quite so 
simplfi. Polymorphs are not conspicuous in the condition, and are usually 
heavily outnumbered by rather smallish monoculear cells which seem to be 
abundant in reaction lesions. This reaction condition, after all, is not a 
suppurative one, and cells of monocyte type predominate. 

6. ERYTHEMA. NODOSUM LEPROSUM 

Reactions of the erythema nodosum type are a feature of lepromatous 
leprosy, and are supposed to be confined to that type. (Problem case.) The 
precise causation of the condition is not known, although -- as usual -- it 
is obviously a manifestation of some sort of allergy. This reaction is 
peculiar in the polymorphonuclear response, which frequently results in the 
formation of microabscesses, and even of ulcerations. The condition is espe
cially related to treatments· such reactions used to occur in the chaulmoogra 
days, but they are undoubtedly more frequent with the more active sulfone 
drugs. 

The clinical manifestations are very varied, ranging from a few 
tender erythematous papule-nodules superficial in the skin of the extremities 
especially, that tend to subside quicklY, to extensive chronic ~sions with 
deep-tissue scarring of the limbs, involving the subcutis. (Exhibit E. Jose 
photo) From the appearance and feel of the fresh reaction nodules in new 
cases or in new skin areas they seem obviously within the dermis, but with 
persistence of the condition or repetition of the eruptions the ~esion seems 
readilY to involve deeper levels. 

There is some controversy about this subject of the primary location 
of the disturbance -- whether primarily in the skin or in the subcutis. l~t 
least Pepler, Kooij and Marshall, of South l\frica1 concluded that the prin ... 
cipal site of the condition is the subcutis, with extension to the dermis, 

!possibly at times new lesion~ are merely exteriorization, because 
of aggravation, of pre~existing inapparent lesions. (Have in· 
apparent lesions been discussed?) 
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and they ca,.J_led it tracute panniculitis nodosa leprosa"~ Rodriguez, of the 
Philippine~, did not particularly study the ordinary ENL lesions,. but confined 
his attention to the chronic deep effects seen in many cases which he called 
llerythema induratum leprosum.n In that condition subcutaneous lesions develop 
independently -- occasionally, he says; in cases that have not shown the usual 
erythema nodosum type of eruption. 

It happens that I have a special study collection of ENL lesions, con':"' 
sisting of 42 biopsy specjmens of very varied histopathology, obtained from 
patients seen in Brazil (12) and Malaya (17), plus specimens sent from Jap~ 
(13). My published report on this material (1953) is not readily available, 
and since the material presents features of interest it will be gone into at 
some length here -- although no expla~ation of the phenomenon can be offered. 

The first impression gained from a survey of the material is that the 
eruption occurs primarily in the skin itself; also that it appears only in skin 
in which the lepromatous infiltrate is inactive, consisting mostly of foamy 
cells in all levels. 

The earliest and slightest ENL lesion in the collection (No. 1, from 
Japan) shows such a foamy cell infiltrate quite undisturbed, with a perfectly 
normal subcutis, and on careful search nothing but a few polymorphonuclear 
leucocytes found here and there, and engorgement of some of the superficial 
blood vessels. Nothing is seen in the'cytology of the lepromatous infiltrate 
that would account for the presence of these cells of acute inflammation. 

A second impression is that foci once affected are liable to be affected 
again, or that the reactional process is likely to be persistent, for there is 
usually evidence of chronicity of the condition. The least evidence of this is 
a small-round-cell accumulation and a loose-textured fibrosis. In the course 
of time the histologic picture is likely to become highly complicated. 

A third impression is that the more marked disturbance of these 
reaction lesions occurs in the deeper levels of the dermis, and not in the 
subcutis. Nevertheless, as the severe disturbances bGcome chronic· there is 
fibrotic thickening which extends beyond the lower dermis into the subcutis, 
with various degrees of the inflammatory changes. There is no reason to 
doubt that, in new eruptions later on, new acute foci may form in associa
tion with this chl"onic condition of the subcutis, complicating the picture. 

1rnt. J, IBp. (1955) 23, 53 
2rnt. J. Lep. (1957) 25, 313 

3Published in the Transactions of the Madrid Congress; 
abstract in the Int. J. Lep. (1953) 21, 613. 

!I 
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(This is the reverse of the idea of Pepler et al., although the 
process may result in conditions such as they showea-in-one of their photo
micrographs.) 

Histologically, the acute lesion consists of focal accumulation of 
polys, usual~ if not always in or associated with zones or foci of foamlf
cell accumulation-- although-there is no recognizable alteration of those 
cells which might account for, cr result from, the acute disturbance. Nor 
is there any indication of a primary vasculitis, for at most one finds only 
increased numbers of polys in the lumens of venules, or in their immediate 
neighborhood, but no accumulation of such cells in the vessel walls. Not 
infrequently in places the poly invasion of the dermis is so marked as to 
produce veritable microabscesses, and at times they tend to go beyond the 
11micro 11 stage. They may disc:1arge, but (the E. Jose case notwithstanding) 
they do not orG.inarily ulcc'ate. 

Collections of polys also occur in subcutaneous fat, but in none of 
mlf specimens were there abscesses or any other feature to suggest that the 
process originated in that region and involved the dermis secondarily. 

It is true that in two or three specimens there are abscesses deep 
in the dermis which are only partly included in the specimen (i.e•, only 
partly above the line of incision), and it might be arguedthat the acute 
condition had extended upward from a deeper primary focus (panniculitis). 
But it can also be argued-- and with more probability --that in actuality 
the abscess was entirely within the zone of thickening of the primarily 
dermal lesion but that the lower level of that lesion had not been included 
in the specimen. 

Among the foci of simpl6 poly accuml.llation, bacilli are few and there 
seems at first to be no reactivation of the leprous process, no infiltration· 
of young lepra cells. As the foci become larger, approaching microabscesses, 
the pre~existing foamlf cells may be seen completely surrounded by polys, but 
still bacillus-staining does not reveal active lepra cells. The foamy cells 
themselves may -- as previously said ~- contain many bacilli or few, and 
under certain conditions they may exhibit marked acid~fastness. (Demonstrate 
1 section.) 

The inflammatory foci in the thickened deeper dermis have a tendon~ 
to become ovoid or lenticular in shape, apparently compressed by the hori
zontal bands of fibrous tiscue above and below them, and in time to become 
surrounded by a sort of capsuleo In such chronic lesions the infiltrate foci 
seem to age and, so to speak, to mature, with the result that there are 
various stages of leproma formation up to the production of giant globi. In 
such 1e sions bacilli are to be found in great numbers., (One section has 
about the most tremendous such globus space possible.) 

Effects of ~drocortisone inj ectionst It can be said w:L thout reser
vation, but wLth li~le demonstration (one case, two specimens), that 
injection of hYdrocortisone acetate into the elevated plaque or nodule of 
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reactional tuberculoid ~prosy causes considerable reduction of the lesion in 
the neighborhood of the point of injection. An ef;fort was made to ascertain 
:if there might be a similar effect on the fibrous thickening of chronic ENL. 

(The story is too long to relate in detail. One case is of real 
interest, that of a Sungei Buloh boy with marked thickening of the entire 
dorsum of the hand. Two specimens, one taken some time after the hydrocorti
sone had been injected, demonstrate the marked reduction of the area in ~ich 
the drug had been injected.) 

7. REVERSAL REACTIONS 

There is a sort r:f reaction encountered in supposedly lepromatous 
~prosy cases which deserves more attention that it gets. ·This is the kind 
which Tajiri, in Japan, first described -- infelicitously .... as ttacute infil
tration in lepromatous leprosy" (as distinguished from ordinary lepra· reaction, 
cr "acute lepromatous infiltration"). Lauro de Souza L:i.m8., of Brazil, called 
it 11pseudoexacerbation, 11 and described it as occurring only in lepromatous 
cases, but having the clinical appearance of the reactional tuberculoid 
eruptiofi. It appears to be a reactiopal reversal to m earlier stage of the 
disease, before it became lepromatousr. 

More will be said of this on a later occasion. Here it may be pointed 
out that it is likEly that the cases in which this phenomenon develops are in 
actuality either (a) borderline cases mistakenly diagnosed as lepromatous, ar 
(£) lepromatous cases that had become such through borderline. 

~ditorial: Int •. J. Iep. (1955) 23, 443 
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In classification, the 11 indeterminate11 cases are regarded as a group, 
less distinct or significant than a ~· In general, the South Americana 
(who called these cases "incaracteris:Grco") equated them with the 11 sinrple 
macular" of the Cairo Congress repcr t. 

In the Cairo ropart the 11 simple" maculas comprised all the flat ones 
in 11neural11 (i.e., non-lepromatous type) cases. The other lesions of· that 
type, infiltrated and elevated and with distinctive external features, were 
recognized to be tuberculoid, of minor or major character. 

It was specifical~ pointed out at the time, a fact that still needs 
to be emphasized more than twenty years later, that flat residual areas left 
by receded tuberculoid lesions should not be considered as other than of 
residual nature, i.e., that they shoulfi be recognized as residual tuberculoid 
and not taken to be 11 sim.:?le 11 macules. · Obviously, an ear,;J.z leprosy lesion, in 
the sense of evolution if nat in time, should not be confused wi.th one mich 
has regressed to a morphologically similar nature after having been through 
other stages of evolution. 

Of the 11 simple" macule there is, :actually, mere than one varioty. 
If that is net evident from features recognizable on first observation, it 
will be shown by changes that may occur with time. In the f:ir st pll ce there 
is the "indeterminate (undifferentiated)" group. In introducing it the Havana 
Congress report spoke of its lesser stability (than the polar types), and its 
uncertainty with respect to evolution.. This description applies to lesions 
that have not matured, have not yet decided what ultimate form they are to 
take. On the other hand, and in contrast, there are the maculas which have 
become fixed and more or less permanent, and definitely anesthetic, as the 
clinically simple form called "maculoanesthetic11 by Indian observers and some 
others. Obviously, they shouJd not be included in the indeterminate group · 
regardless of What the histopathology may be. (Actually, it is subclinical, 
very slight tuberculoid.) 

Probably one should also exclude from the 11 simple 11 category the hazy, 
only slightly hypochromic, flat macules seen in Africa which are said to be 
of "dimarphous 11 histology. In evolution, these lesions appear to be headed 
toward the lepromatous tyt::e unless their course is interrupted by treatment. 
(More is said of this matter elsewhere.) 

The Havana·Congress went on to describe the indetsrminate cases as, 
among other things, usually negative to lepromin or at most moderatelY posi· 
tive, a reflection of their instability. As a group, they show a variable 
tendency to progress or regress, and in progressing to transform into one 
of the polar types, or·to persist as such~ Nothing was said of sensory 
changes in the lesions, but as a matter of· fact they are usually slight and 
may be absent. As for laboratory findings, the lesions were said to be 
usually bacteriologically negat.ive (I would have said r6guL:rly nt.:gativ:e), 
and histologically· Hof .simple inflamm?,tory n<Jture.n 
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Chronic inflammator,r was-obviously meant, and assumed to be understood. 
It shouJd.be·understood, however, that round-cell infiltrates are essentially 
of two kinds, (1) an active one with many mononuclears (lymphocytes and mono
cytes) with the potentiality of change to ~pra cells on the one hand or to 
epithelioid cells on the other hand~ and (2) an inactive accumulation of lymphoid 
cells vlhich characterize lesions of chronic inflammation generally and the 
residual ones of leprosy. To distinguish these two infiltrates is by no means 
easy, and is nat always done, 

From the histologic finding of simpJe inflammatory changes of this 
kind (i.e., round-cell infiltration), located mainly if not entirely in the 
vascular tracts of the subpapiJlary plexus, perhaps with foci about accessory 
organs, one coull not diagnose either the disease or its form, and the diagnosis 
would be missed if it was not made clinically. Given the proper clinical data, 
and knowing that leprosy was suspected, the histopathologist can only report 
11consistent with indeter;ninate leprosy. 11 

Care must be taken, however, not to apply that statement to a residual 
lesion, the relict of a tuberculoid lesion. That can usually be suspected bY 
some degree of connective-tissue increase. Cytologically, the round•cell 
infiltrates would be small and would consist ma,inly, if not entirely, of the 
lymphoid cells of inactive chronic inflammatiorf. 

B.istologic evidence of change· of type: The main objective of the 
histologic examination of such simple, indeterminate lesions is to dete:t'mine 
whether or not, at the time of the study, there is aey evidence of beginning 
evolution or progression toward either of the polar types. It has been said 
that large mononuclear cells, scme proportion of which contain bacilli, are 
to be found in the infiltrate foci of ("prelepromatous 11 ) indeterminate lesions 
W'1 ich have decided to develop as lepromatous. In lesions which are going in 
the other direction, toward tuberculoid, it may for a time be difficult to 
make a distinction,. 

Mainly in the papillary zone of the dermis there will be found, in the 
usual perivaf:>cular locations -- close under the epidermis in the terminal 
papillae, or deeper in the vasculoneural plexus ·- small foci of infiltrate 
some or all of which contain dispersed mononuclear cells with cytoplasm of 
i:r·regula:r shapes ~rhich may be suspected of being epithelioid. One would not 
..,_ or shouJd not --· diagnose tuberculoid leprosy on that finding alone, how
ever~ that histologic diagnosis depends primarily on finding the characteristic 
focalization of epithelioid cells, in effect, tubercle formation. Small groups 
of, say, half a dozen such cells, especially if they are loosely assembled, 
are properly called Hsubtuberculoid" rather than tuberculoid. They are very 
suggestive, but still one prefers to withhold the definite diagnosis of tuber
culoid leprosy. ("Pretuberculoidfl if sure it is }?re; "post ... tuberculoid11 

residua may confuse.) 

1
This rcfqrs to ros:Ldm of tuberculoid lesions. In rosidun of 
lepromatous lesions nests '3:" ·ol_(:C:::c:;n}ny cells are to be found 
for a long time after activity has gone. 
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The diagnosis of tuberculoid, to our 1-vay of thinking_, calls for the 
finding of more definite epithelioid foci to which the term tubercles might 
properly be applied. In the lOivest degree of such lesions the finding of 
such a focus may be a matter of chance: it may be that in serial sections of 
an entire tissue block only a few adjacent sections vdll show a single one. 
They are usually located superficially, in the papillary zone, but the,v may 
be deeper in the der~is -- or, rarely, even in the subcutis with no definitive 
foci in'higher level~ From that lower limit of degree and location of lesion 
changes, the variations that may be seen are infinite -- and impossible to 
describe adequately. 

In flat lesions one may find a few or considerable numbers of small 
subtuberculoid and minimal tuberculoid foci without any outward, surface 
evidence of their presence. Such histology is very likely to be found in the 
lesions W1ich develop definite anesthesia and persist as maculoanesthetic. 
The Madrid Congress unfortunate~ -- over a recorded minority protest -
included such "macular" cases as a clinical variety of the tuberculoid type. 
Granting that many such lesions, if examined histologically (an examination 
that c ou.Jd not be made under maey circumstances) 1 would provo to be subtuber
culoid, or 11pretuberculoid." There is no way of telling which of them would 
not be of that nature and wou.Jd therefore be liable to evolve to Je promatous 
later. 

2. MINOR TUBERCULOID IE SIONS 

The development of tuberculoid foci of sufficient size in the most 
superficial level of the skin -- i.e., in the papillae themselves, immediately 
beneath the epidermis -- produces a micropapillate condition of ~e surface of 
the macule, the slightest tuberculoid lesion recognizable as suclf. If the· 
lesion foci are a little deeper, in the plexus zone of the papillary layer, 
the,y have to be somevhat larger to appear as papules because of the overlying 
~yer of tissue, and tho papules themselves are likely to be larger and coarser. 
It may be,· occasionally, that tho foci are mostly in the reticular level of 
the dermis, and in that case the out.,rard Je sion may appear as a smooth elevated 
band or area, without surface irregularities (papulations). 

1This is one of the reasons for emphasis on the desirability of including 
some subcutis when taking biopsy specimens. 

~ote that the lesions of tuberculoid leprosy generally are called "maculas," 
disregarding the dermatologists' rule that macUles are flat areas showing 
change of colour. In Mitsudals classification, still generally used in 
Japan, "lepra maculosa 11 applies to tuberculoid leprosy generally. 
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There are certain special features which may be mentioned. One is that, 
except in reactional 'lesionss do~mward extensions of the lesion process arising 
in the superficial zone of the skin will be mostly along the vasculoneural 
tracts that have been mentioned. 

Probably related to thatJ.act is the frequent involvement of the nerves 
and blood vessels in the subcuti • Affection of sweat glands and hair folli
cles is common, probably reached for the most part, by way of their own blood 
supply, although one may see evidence of downward extension from the surface 
along hair shafts and perhaps even sweat ducts. 

Another distinctive feature of the tuberculoid lesion is the manner in 
which the infiltrates involve the nerve branches within the dermis. The peri
neurium is commonly invaded by round cells to the point of dispersal to well
separated connective-tissue fibers, so that it may be difficult to recognize 
the 11 core11 of the nerve (i.e., the endoneurium, which is not dispersed) except 
in sections stained for connective tissue. Bacilli may be found in an affected 
nerve branch, even when they carnot be found elsewhere. This finding of in
vasion of nerves permits the diagnosis of leprosy however uncertain other 
findings may be, for in no other disease of man are nerves affected in this way. 

A minor point of interest is that a microscopic nerve branch in the 
dermis may be much affected, apparently destroyed, in a localized infiltrate 
but may appear to be completely nonnal outside of that infiltrate focus on 
both sides. This has been repeatedly seen in serial sections of entire lesion 
foci. 

Macroscopically, cutaneous nerve branches that supply the skin affected 
by the lesions may or may not be palpably enlarged; more commonly with major 
tuberculoid than wath minor tuberculoid lesions. If palpable ·Ghickening of the 
nerve is at all marked, caseation necrosis may be suspected, Such necrosis, 
not seen anywhere else in tuberculoid leprosy, is probably due to inadequate 
blood supply in the region of the le sian, because it is wrapped in the poorly 
vascularized perineurium. Attempts at bone formation have been seen in a few 
specimens. 

Enlarged cutaneous nerves in tuberculoid leprosy are, as said, usually 
directly associated with skin lesions. Occasionally, however, a nerve of the 
hand, for example, may be found enlarged and even caseous in the absence of a 
skin lesion. (Specimen for demonstration.) Such findings lend validity to· 
the question of whether or not there exist "inapparent" tuberculoid lesions, 
as there are inapparent lep~omatous lesions. Having observed such ~ sions, 
the question in my nind is h8w froquently they occur. (A Cebu 
specimen from a numb area on the elbow, with tuberculoid histology, later 
-vrith simple maculnr clinical chnngeso) 

1
Another reason w~, in discussing technique, emphasis 
was laid on inclusion of subcutis in the biopsy specimen. 

I' 
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Low-grade central immunity: A minor tuberculoid macule enJa rges by 
outward extension, healing occurring at a variable distance behind the progress
ing margin. The central area (or, better said, the healeq area, for in extensive 
lesions it may no longer be central) is immune to reinvasion by the same minor 
tuberculoid process. Where the expanding margins of two neighboring lesions 
make contact, the infection simply dies out; it does not progress from either 
lesion onto the ground that has been gone over by the other. It is not, however, 
immune to involvement by the stronger process of reactional tuberculoid leprosy; 
on the contrary it seems to be particularly susceptible. 

Reactions. Reactional activation (acute, erythematous) of the lesions 
of minor tuberculoid cases does occur, but my personal experience of it is very 
limited, for it is naturally to be seen mainly in outpatient clinics. ~col~ 
lection of histologic sections contains only a few examples of it, notably a 
couple of specimens sent from India. It is not particularly interesting, for 
it has nothing like the spectacular features of reactional tuberculoid leprosy 
(to be considered later.) 

It has been stated (Rath de Souza) that the histologic changes consist 
simply of an intra- and intercellular Idema of the typical tubercul?id granuloma, 
the cells thereof appearing vacuolated. That description does not seem to me 
adequate or accurate, for in my opinion there is not enough edema to be particular
ly stressed, and there is a cellular reaction, probably including some poly 
infiltration, in the tuberculoid lesion foci. 

3. MAJOR TUBERCULOID LESIONS 

This name applies primarily to torpid, nonreactional lesions which 
clinically attain a degree of elevation and infiltration strikingly greater 
than that which is usual for the lesions ot minor tuberculoid cases, and which 
histologically are correspondingly massive. The superficial zone of the skin 

1 
The appearance of vacuolation of the supposedly edematous cells is apparently 
seen mostly where formalin is used for fixation, and is therefore mostly a 
shrinkage effect, an artifact. 

2
Major tuberculoid lesions are not necessarily reactional lesions. The acute 
lesions of reactional tuberculoid leprosy are striking, and quantitatively of 
major degree, but they do not qualify as major tuberculoid unless they persist 
as such after the acute phase of the reaction has passed off. They often do 
not persist, but subside entirely (T. Seban), 

The notion that major tuberculoid lesions arise only in reactional conditions 
is a mistake that is made by many, Even de Souza Lima and de Souza Campos 
( Int • J. I.ep. ( 1948) 16, 9 ) S,E.oke of 11 the 'major ' tuberculoid form, which 
corresponds to the reactive Lreactionay tuberculoid." They indicated the 
same misunderstanding at the WHO meeting in 1952, to the surprise of 
Chaussinand who corrected them. 
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may not be markedly affected, so there is relatively little "pebbling" of the 
surface; the main lesion is commonly in the deeper levels of the dermis, and 
the infiltrate foci of the reticular 1a yer are relatively large. 

These infiltrate foci present not a few variations in different cases, 
and even in the same biopsy specimens. In the ordinary torpid lesion the foci 
mostly'present much round-cell accurr1ulation (not necessarily wholly lymphoid 
cells), while on the other hand they may be purely epithelioid with little or 
no round-cell component, these boi:r..g the so-called 11 sarcoid 11 foci. 

The production of reticulin in tho tuberculoid foci is, on the whole, 
much less than in the lesions of lepromatous leprosy. When the. lesions subside 
there is not left a palpable residual infiltration due to its presence as is 
often the case in lepromatous leprosy. Vascularization of the lesion foci 
themselves :is not as good as •. in lepromatous leprosy, yet the lesion tissue 
does not break down to ulcerate in ordinary cases. (Shallow in a So. Af. case; 
marked at Sungei Buloh.) 

Involvement of the nerve and vessel structures or their tracts in the 
subcutis is liable to be marked in sections of specimens that reach deeply 
enough to show itc This is in accord with the special liability of gross 
involvement o;f· the cutaneous nerve branches in connection with major tuber• 
culoid lesions, and also of involvement of the corresponding nerve trunk .,._ 
not necessarily traceable all the way from the skin lesion. This was pointe£ 
out when distin'~.tion of major lesions from minor was first proposed, in 1936. 
I 

Major tuberculoid macules, like the·minor ones, tend gradually to 
enlarge by outward (centrifugal) extension, the elevation of the outer margin 
of the lesion being more or less abrupt and clear-cut against the normal skin. 
Although the edge seems abrup·t, a specimen taken· to include the edge of. the 
lesion and some of the skin outside it will show, histological~, some invasion 
in the papillary layer of the normal skin, but not enough to be evident clinic
ally except perhaps as a nar::."ow outer zone of hypochromia. 

Central healing and immunity~ As a plaque-like lesion enlarges, or 
ages, there is a tendency to central healingo The veripheral extension of the 
lesion is gradual, and the expansion of the central healing area is also 
gradual, sb that when the healing in the centre is complete and the thickening 
quite gone, the immediaj{ely neighboring zone will still· be incompletely resolved, 
and decreasingly so toward the p·l)riphery. Consequently, the elevation of these 
macules shows gradual sloping inwardly toward the centraL area, which may regain 
its normal aspect, the who~ in striking and significant contraRt to the abrupt 
outer margin -- and also to what is ~ound in reactional tuberculoid lesions. 

When- the central area is completely healed, or as much of it as is 
quite healed, it is strongly immune to reinvolvement in the event of a later 
reactional development~ A lesion may perhaps have healed entirely and left 
no trace, but should reactional r8lapse occur years later it will stand 
revealed as an immune area -- the thickness of the new elevated lesion 
abruptly iibutting upon it. 'I'his fe-.i.ture, or phenomenon, 

\at~.e, H.W. (1936) Int. J. lBp. ~' 419 
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of local immunity is frequently seen in reactional tuberculoid ~eprosy, or in 
borderline leprosy arising by reaction, which conditions are to be discussed 
later. This point I •elieve to be worth r&peat1~. 

There is little that ~an be said, from personal observations, of 
reactions occurring in ordinary torpid lesions of major tuberculoid leprosy. 
Occasionally, however, one encounters a lesion in which there is an area, or 
areas, of fibrinoid necrosis, resulting from allergic changes but not to be 
confused with the caseation necrosis seen in nerves. (Jadassohn, thinking to 
make closer the analogy with lesions of tuberculosis, demonstrated to me in a 
section of his original material a small focus of necrosis, but actually it was 
only fibrinoid necrosis.) 

Nerve abscess: This is an infrequent development in tuberculoid leprosy. 
A nerve, usually a trunk nerve, and most commonly the ulnar, but sometimes a 
cutaneous nerve including the great auricular, develops a localized swelling 
(sometimes two or more beading the nerve) due to abscess formation. These 
abscesses, if neglected may herniate from the nerve and in time even penetrate 
the skin. These lesions probably orginate only in the presence of caseation 
necrosis, which undergoes liquefaction. The abscess process is not characterized 

, by an acute exudative process, and they are usually bacteriologically negative 
in smears. They seem to originate by some sort of local reactional effect. 

1 They were often precipitated by potassium iodide whe~ that drug was being used. 

· According to Lowe ts experience i.."t two regions of India, the nerves 
affected by abscess depended largely upon the clinical features of the disease. 
In South India, he wrote, where "glove and stocking anesthesia" was the most 
common manifestation of "neuraln leprosy, the trunk nerves of the limbs were 
most commonly affected, but in Calcutta, where (major) tuberculoid skin lesions 
abound, the abscesses were most common in cutaneous nerves connected with the 
maculas. 

No extensive study of the histopathology of these lesions has been made, 
only individual reports of single cases or small groups. In general, the basic 
lesion is tuberculoid. In one rare lesion obtained by me in India there was 
a peculiarly orderly productive granuloma of reactional tuberculoid nature, 
with slight foci o£ matured tuberculoid seen only in the fibrotic capsular 
zone. One of my specimens (So. Africa; not available) had a round area of 
necrosis within the dermis, but it obviously arose within a nerve since the 
perineurium persisted, Another specimen (TBD 1.2.A; Ch 6, Sp-134) lacks any 
evidence of nerve structure, and looks as if it occurred in the dermis. (Unique.) 

1 
Lowe, writing in 1934 (Int. J. Lep. ~ 301), said that from among some 5000 
cases he had operated on about 100 cases (2%), about one-half of which were 
related to KI treatment. 
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Personally, I <::m inclined to ·regret that, in this assignment, these 
hvo particular conditions were associated, as if they were necessarily related. 
As it is I am taking the liberty of reversing the order and placing reactional 
tuberculoid leprosy first, the borderline condition second. It is not evident under 
what topic the clinical features of the former are to be dealt with, but the subject 
was unavoidably touched on in the clinical discussion of borderline this forenoon, 
and that will be done here again mostly vJith illustrative material from my personal 
collection. 

2. REACTIONAL 'rUBERCULOID IEPROSY 

This condition, the Hadrid Congress definition of which we have already seen, 
is actually a special and distinct form of the disease, and not merely a simple 
acute aggravation or activation in minor tuberculoid leprosy. Our present apprecia
tion of the distinction is due primarily to de Souza Campos of Brazil (1941), 
although the Japanese leprologists have long recognized the condition under the 
name of "akuter Schub" -- which, in translation, means only 11acute outburst11 (or 
11 onsetn or "relapse"). The condition may be decidedly spectacular and disturbing 
to the patient, but fortunately it is not very common. Its prognosis is not parti
cularly good, although it is much better with modern treatment than it used to be9 
there is still danger of recrudescence or relapse, and in that way of change to the 
borderline form. (No lmown statistics re frequency or follow-up.) 

3. CLINICAL FEATURES 

As pointed out by de Souza Campos, writing ~ori th Rath de Souza1 - and also 
stated in the 1~drid Congress report - this reaction form may arise secondarily in 
cases which have previously exhibited only indeterminate. lesions, or in minor 
tuberculoid· cases (like our Cnnete case) ~ in either event being an abrupt mutation 
of form of the disease - or exceptionally, it may be primary, constituting the first 
manifestation of the disease. 

This primary occurrence seems to be particularly associated with childbearing. 
For examples of that, reference may be made especially to an article by Tajiri2 ; 
also to a Cebu case observed personally3. 

In Tajirirs report, in which no mention is made of the type of tho disease, 
there are details of two illustrative cases of the akuter Schub kind, in both of 
which the face was particularly and peculiarly affected and became very swollen. 
In one case the lesions subsided (under chaulmoogra treatment) but re-appeared 
after the patient gave birth to another child. 

1 Int. J. Lep (1954) 22, 259 
2 Int. J. Le£ (1936) !J:., 189 
3Int. J. Lep. ( 1939) 1' 473 
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The Cebu case mentioned (T. Seban) was perhaps the most remarkable one on re
cord. After each of three annual childbirths, she had generalized urticaria-like 
eruptions which on each occasion subsided within three months or so. After the 
fourth such annual event, however, the eruption did not subside and the woman was 
admitted to the leprosarium with reactional tuberculoid leprosy. She had to stay 
there for over six years, because during that period she had three more reactional 
outbreaks (thus departing from the postpartum category), but was finally paroled 
and lost to sight. 

Two biopsy specimens were taken at the height of one of the later reactions 
(pix), and the histology was recorded as "rather marked, though by no means extreme, 
tuberculoid of the relatively diffuse reaction type." Bacilli were found. A 
remarkable thing is that the lesions all subsided so rapidly that another specimen 
taken a month later, from beside the scar of one of the previous ones, showed 11very 
little cellular infiltrationtt remaining, although bacilli were still demonstrable. 
(For demonstration, a moderate-degree lesion and a cleared-up one.) 

One of the finest examples of reactional tuberculoid leprosy I have 
ever seen is shown in a picture of an African patient in Uganda, taken by Dr. 
Kinnear Brown -- not, unfortunatelY, accompanied by a biopsy specimen. 

In that picture are to be seen a multitude of 11metastatic 11 lesions, non
diffusing nodular but larger than usual, and very clearly the special features of 
the ttmother lesion, tt the plaque on back of the upper arm. These features are, first, 
the clenr-cut, sharp outer margin of the lesion, which is not borderline since it does 
not taper off to the normal skin as a typical borderline lesion would; and, second, 
the equally clear-cut immune area within the plaque, with the infiltrate abruptly 
limited at the edge of that area. 

Finally we come to three cases photographed and biopsied in Cebu (1936). Two 
of them have been repeatedly diagnosed as lepromatous by visiting leprologists to 
whom the pictures have been shown, but both are reactional tuberculoid. 

Case 1 (Boiser): This case is shown first because of the marked edema of the 
face, with acute lesions there and on the neck, which edematous condition resembles 
published pictures of the "akuter Schub11 of the Japanese. Lesions seen elsewhere 
(back, shoulders, loins, etc., in the pictures) show some disturbance, but other-
wise do not seem to participate notably in the present reaction. "'-· ~ 

The histologic findings in this case are of little import, except to establish 
the fact that it was tuberculoid. The only specimen obtained was one from the 
slightly desquamating thickened lesion above the left buttock. The sections showed 
a rather small degree of distinctly chronic reactional changes, and practically no 
evidence of acute. 

Case 2 (Bacus): Whenever one sees a flock of lesions such as those ori the face 
and chest in this case, which lesions obviouslY constitute a secondary metastatic 
eruption, the first thing to do is to look for the mother lesion. In this case it ,., 1 

was an extensive thick plaque around the right forearm, in which -- unlike the 
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Uganda case -- there was no evident immune area. For the most part the edges were 
typically clear-cut, although in part there is an irregular appearance because of 
the close contiguity of some of the smaller eruptive lesions. 

The multiple crop of nodular lesions shown on the face and on the chest and 
abdomen are too sharply demarked to be lepromata, and are unlike such lesions in 
their pearly appearance, but they are characteristic of the metastases of the 
reactional tuberculoid form of the disease. 

Biopsy specimens taken were (a) a piece of the arm lesion, taken at the edge to 
include some supposedly normal skin, and (b) a nodule from the chest. Histologit 
diagnosis: Reactional tuberculoid, sub-acute to chronic. Less edema and 11 stream
ing11 than is customary in acute lesions, and more epithelioid whorl formation. 
(Few bacilli stained without restoration treatment.) 

These pictures (and the specimens) were taken in June, when most of the several 
sites examined for bacilli were recorded as 2+ or 3+. The lepromin reaction was 
positive, but only 1+. In July it vms reported (Dr. Guinto) that the lesion5 were 
subsiding, but in September there was another flare-up. Nevertheless, by December 
there had been marked subsidence of all lesions, with much reduced bacteriologic 
findings except for the ears. (No further record available at Culion.) 

Case 3 (E. Go): Again is seen a flock of metastatic nodular lesions, most 
numerous on the face and forehead, irregularly distributed elsewhere. Search for 
the mother lesion revealed an exceptionally large and complicated one covering much 
of the right thigh, front and back. Hero is a band of infiltrate, of irregular width, 
extending below the knee in front, surrounding an extensive immune area which in 
turn shows in places a considerable amount of reactivation. The lesions were bacter
iologically positive. 

Biopsy specimens taken were (a) a cluster of three succulent nodular lesions 
from the back of the right arm, near the axilla (photo), and (b) a piece from the 
band zone on the right thigh including some of the non-activated immune area. 
Histologic diagnosis: Acute reactional tuberculoid. Considerable edema, and 
11 streaming11 effect. 

No notes of th8 subsequent course of the disease in this patient are available, 
but on a visit to the leprosarium a year or so later it was learned that the patient 
had been paroled, with lesions subsided and bacteriologically negative. 

4. HISTOPATHOLOGY OF REACTION.A.L TUBERCULOID 

I know of no source to which one might turn for an entirely satisfactory account 
of the histopathology of RTL. Rath de Souza, who being a histopathologist presumably 
wrote the corresponding section of the paper with de Souza Cmnpos, described it in a 
way with which I could not agree: c.s Ita chronic infla11liilLl.tory infiltra·te, of variable 
intensity, composed mainly of epithelioid collsn typically grouped chiefly in peri
vnsculc.r locations ttforming rounded, nodulu.r u.e:grogates",·with edema an important 
feature.. (Except that the edema was lacking, that de:scription would e.pply fnirly 
~rell to tho less-acute lesion of Co.sc. 2, just discussed.) · 
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;Edema of the epithelioid foci, Rath de Souza also said, is one of the important 
differential features. In the typical tuberculoid granuloma, when quiescent, there 
is rl:(V''edema and the unvacuola ted epithelioid cells are closely packed together. In 
the~~le "tuberculoid reactivation" condition there is disturbance of the lesions 
by edema, but they retain their tuberculoid aspect. In the RTL condition the le
sions do not have the typical tuberculoid structure. (It is to be borne in mind that 
due to shrinkage effects, pseudovacuolation is more marked in formalin-fixed speci
mens, with which Rath de Souza worked than in Zenker-fixed specimens.) 

Considering the fact that, frequently, this form of leprosy develops abruptly, 
with prominent lesions appearing in a short time where lesser lesions or no lesions 
at all existed before (unless they appear over 11 inapparent't, silent lesions without 
surface manifestations), and also that they may be subject to rapid regression, it 
is not to be expected that the cells will be arranged in a very orderly fashion, as 
they are in ordinary torpid lesions that have plenty of time to mature. 

For row own contribution to the subject, excerpts from my descriptions of the 
lesions biopsied in the three Cebu cases referred to are included here, the inten
tion being that they should be read in connection with the examination of the 
sections referred to. Case 3, with the most acute lesions, is dealt with first; 
Case 2, the lesions apparently of longer standing, comes next; and Case 1, whose 
biopsied lesion was not a new, acute one, comes last. 

In Case 3 (E. Go) the sections of the nodules show superficial lesion masses 
which are active and fairly atypical, whereas the lesion areas in the reticularis 
are older and typical. Over the largest nodule the epidermis is distinctly thinned 
by stretching, the papillae generally reduced but not obliterated. Between the 
epidermis and tbe lesion mass is a predominantly edematous zone, with dispersion 
of the connective tissue and infiltration of various types of mononuclear cells, 
but no polys, although some of them are to be found in lumens of blood vessels. 
Passages, or so to speak canals, of this edematous nature extend downward to break 
the solid lesion mass into sections. The blood and lymph channels in these zones 
are open and conspicuously large. To this edematous condition, obviously, is due 
the succulent appearance of these lesions. 

The superficial lesion zone described is highly atypical, with broad and narrow 
strands composed of elongate cells streaming outward toward the surface. In and 
around them is much infiltration of rounded and irregular-shaped cells, some of them 
apparently fibroblasts with conspicuous nucleoli, sometimes two nuclei per cell. 
Here and there, however, there is evident epithelioid development and loose focaliza
tion, and in the less active parts of this zone small epithelioid whorls are cons
picuous. Deeper in the lesion mass this differentiation is more general and cons
picuous, and isolated lesion areas deep in the reticularis are quite ordinary tuber
culoid, some of them of sarcoid appearance. 

Histologically the thigh lesion is active, but far less so than the nodule, and 
with little evident edema where any. The uppermost, elevated part is most atypical 
and disorderly, while as usual the tuberculoid nature of the process is most un
equivocal in the deeper levels. 
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In Case 2 (F. Bacus), the broad, superficial nodule is a massive lesion, solid 
but for the lower edge and not broken up by edema as in Case 3. The epidermis is 
stretched smooth and thin, the papillae obliterated. The section is quite clearly 
divided into an upper, active zone (tho nodule mass), and deeper, large masses of 
established tuberculoid nature. 

The upper zone is disorderly, within most parts much round-cell infiltration 
of mixed type. Prominent is epithelioid differentiation, and there is no low-power 
field in which typical focalization of these cells is not under way or well esta
blished, mainly in the form of small whorls. In the more orderly lesions deeper in 
the dermis whorl formation is also conspicuous, but there are larger epithelioid 
areas a very few of which simulate sarcoid to some degree. Langhans giant cells 
are numerous. This lesion is not an acute reactional one in an early stage, but 
rather a sub-acute active layer superimposed upon a well-established torpid lesion. 

The specimen of the mother lesion is outstandingly a small-whorl tuberculoid 
mass, much like the deeper parts of the nodule specimens and without the disorderly 
upper portion of those lesions. It is not inactive, but may be regarded as chronic 
reactional. (Immune area later.) 

The specimen from Case 1 (Boiser), not at all representative of the acute 
reactional condition confined largely to the face and neck, reveals a lesion that 
is not at all marked nor very active, partaking relatively slightly in the acute 
reactional process so marked on the face and elsewhere. The papillaris is only 
partly filled, discontinuously, with focal aggregates; between them there is more or 
less diffuse infiltration and activated fibroblasts. Deeper, there are no really 
massive downward tracts, but conspicuous extensions along hair shafts to underlying 
sweat glands, with some slight dissemination in the reticularis away from the neuro
vascular tracts (probably reactional dissemination). In the subcutis are two cons
picuous foci, apparently tuberculoid nerves. 

Epithelioid focalization is distinct in the aggregates in the upper level, if 
small and usually irregular; and a few Langhans giant cells are present or are being 
formed by fusion of epithelioid cells~ In most of the deeper lesion areas tuber
culoid differentiation is no better, but there are several nice tuberculoids. 

To summarize, in recent, really acute reactional tuberculoid lesions an out
standing feature is vertical streaming of elongate cells, and more or less edema. 
Edema is seldom as marked as in the demonstration specimen. In these sections, the 
specimen having been fixed in Zenker's fluid, there is none of the edematous 
pseudovacuolation shown in Rath de Souza's illustrations, which are of formalin
fixed specimens. In older reactional lesions there is commonly a tendency to 
epithelioid whorl formation described by Rath de Souza and to be seen in certain of 
my specimens. 
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5. HISTOPATHOLOGY OF BORDERLINE lESIONS 

Cases which clinically have developed features characteristic of the borderline 
condition may vary widely in their histopathology. In examining sections tre clini
cal condition should be borne in mind, lest incorrect diagnoses be made at either 
end of the spectrum or gamut. A diagnostician seeing only the sections and knowing 
nothing of the case from which the specimen was taken will be limited in diagnosis 
to what Rath de Souza described as lesions "which, because of their microscopic 
characteristics, cannot be diagnosed with certainty as either lepromatous or reac
tional tuberculoid", and which consequently have an intermediate positiono 

Ho -v;dnt on, however, to distinguish tHo types of borderline lesions: 
(1) Those in which both lepromatous and rcactional tuberculoid changes co-exist, 
but not in combination; they are independent, whether in different parts of the 
same lesion or even in the same histologic section -- or, one must add, different 
lesions of the same case. (2) Those in which the features peculiar to leprorr.atous 
leprosy and to tuberculoid leprosy are so mixed and 11 intimately fused", the picture 
so confused, that it is "very difficult or even impossible for the examiner to say 
which of (the two conditions) it actually represents". 

About the architecture of this kind of lesion, he said in part: 11As a rule 
the infiltration is so marked that the essential rounded, nodular structures dis
tinctive of (reactional tuberculoid leprosy) are so compressed and fused that they 
cannot be distinguished. Consequently, we have an apparently amorphous ••••• infil
trate which resembles an intense lepromatous infiltration, a leproma". Sometimes, 
however, it is possible to make out, here and there, the rounded, nodular structure 
of the tuberculoid element. Consequently, the borderline lesions sometimes resem
ble the lepromatous kind, and sometimes the diagnosis leans toward the reactional 
tuberculoid kind. 

This description of the second class of lesion is worth bearing in mind, so far 
as it goeso (Explain, small shallow specimens seen at C. de L. in S.P.) It may be 
repeated that, to my mind, the most striking feature in the reactional zones of the 
more typical lesions of this type is a "streaming" effect in the overall picture, 
a tendency to parallelism of the cells from the deeper level of the lesion toward 
the surface. Nany cells have the appearance that one would expect of epithelioid 
cells if they were grouped and not scattered, and many other cells are more of the 
lepra cell type, with bacilli -- and scattered young foamy cells may sometimes be 
made out. 

In specimens which include the deeper levels of the lesions1, the picture is 
not so uniform. In the deeper dermis one may find distinct tuberculoid foci, or on 
the other hand definite lepromatous infiltrates, in either case without direct 
involvement in the reactional mass in the upper levels. 

~o get which, it has been pointed out, may require special intervention with 
the surgeon. 
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Varied histopathology: Here we revert to the thesis that the clinical condi
tion must be taken into account in diagnosing a borderline case. The earliest case 
I have seen, previously described (photos), Hould I venture to say 
have shown only tuberculoid histology if a biopsy specimen could have been taken 
from the cheek lesion. I venture to so.y this, not only because another 
lesion which >vas biopsied was found tuberculoid, but also because it has been shown 
-- especially by metnylene blue injections -- that in more advanced borderlines 
only a part of the existing lesions may have changed from the reactional tuberculoid 
structure. 

. I wish now to present another Cebu case, an atypical borderline case (not 
spectacular) with lepromatous histology. 

Case (Pagatpat): On the cheeks, large patches of moder2.te grade infiltration, 
irregular because of immune areas inside and at the margins of them. (Not known 
whether or not these appeared in a reactional episode.) On tho right hip a very 
large, superficially scarred area with, around most of the edge, a reddish zone of 
reactional infiltrate which tapers outward to fade into the normal skin. A specimen 
from this hip lesion proved to be lepromatous (photos). 

The specimen was without any trace of tuberculoid which, presumably, had exist
ed previously, or of a reactional condition. (Sections available) In view of the 
definitely borderline appearance of the lesions, the findings were quite unexpected, 
and astonishing, to everyone concerned. It could only be concluded that lepromatous 
changes had developed in a period of relative quiescence, ahead of the clinical 
features. (This happened in the Perrin case re-evaluated, but with a very different 
type of lesion.) 

Reversal reaction cases: This typo of reaction, in which lesions of tuber
culoid appearance are brought out, has been mentioned before. There is interest in 
the fact that Rath de Souza, without argumentation, speaks of the 11pseudoreactionn 
condition as borderline, of the type in which the two histologic pictures are 
independent (see E. Jose case). 
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• This phase ~f the clinical story of leprosy is, I believe, one of the 
most difficult one to present. Certainly it is the most controversial, and 
the condition is probably the least well understood and the least frequent~ recog
nized. A satisfactory definition of this very varied form of the disease has not 
been written, and I do not presume to suggest that the following is not open to 
improvement. 

Borderline cases are those with one or more conspicuous infil
trated lesions, usually plaques, often accompanied by metastatic 
nodular lesions, arising in tuberculoid cases as a result of relapse 
reactions and often resembling reactional tuberculoid cases, but 
with lesions which show clinical, or clinical plus histologic, evi
dence of both tuberculoid and lepromatous phases of the disease. 

Although cases of this kind were first reported (Wade and Rodriguez) as 
long ago as 1940, so that a child born in that year would now be an adult, recogni
tion of the condition has spread only slow~ and many if not most of the cases are 
still diagnosed erroneous~ as lepromatous. 

2. NOMENClATURE 

The number of names other than borderline applied to this form at different 
times by different people is large, including: intermediate, transitional, doubt
ful, N?C and dimorphous; the Latin-Americans, trying to hit upon a term acceptable 
in their own languages and not a foreign import, have used limitrofe and frontierico. 

Vagaries of "dimorphous 11 : The vagaries of use of the term "dimorphoustt 
must be considered especially, for it will be mot up with in practical work and may 
cause confusion.l It was introduced by Cochrane (who ascribed it to Khanolkar), 
at a meeting in India in 1949, in application to the kind of case under discussion. 
Later, however, he dropped it for other terms, but it was revived at the Madrid 
Congress by Khanolkar and Cochrane, who (both being on the classification committee) 
were instrumental in getting the word introduced, parenthetica~, into the name 
of the form, although the group symbol remained "B": ttBorderline (Dimorphous) 
Group (B) •11 

Since then, however, "dimorphous" has been disqualified as an alternative 
name for "borderlinen, because Cochrane and Khanolkar have applied it particular~ 
to certain cases with simple, flat macular lesions. These were dealt with as if 
they were a macular variety of the kind of cases which could also have an infil
trated variety of lesions -- which kind are usual~ called "borderline" but which 
Cochrane and Khanolkar prefer to call Udimorphous". Confusing~, Cochrane also 
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holds that 11dimorphous" does not signify a type or group in the ordinary sense, but 
signifies a "concept" of "a phase through which nearly all leprosy cases pass"·· 
(Not understood) Nevertheless, Cochrane and his disciples continue to talk about 
"dimorphous macular" cases. In doing so, I hold, they invalidate the 
term for application to borderline cases, which are so fundamentally different. 
Nevertheless, certain of the South Americans choose to use the term in that sense, 
and consequently one must be aware of the two meanings.l 

3. DEFINITIONS 

Although passing note of this sort of case was made by the 2nd Pan-American 
Conference held in Rio de Janeiro in 1946, it was ignored -- or overlooked -- by 
the Havana Cong-ress in 1948. It was again considered by the 3rd Pan-American Con
ference held in Buenos Aires in 1950, but that meeting avowedly left it for action 
by the Madrid Congress to be held in 1953. In the rooantime, however, the WHO Expert 
Committee on Leprosy, which was convened in 1952, adopted borderline leprosy as one 
of the recognized forms of the disease.2 

3.1 WHO and borderline lepros;y: 

The WHO report,after defining the lepromatous, indeterminate and tubercu
loid forms, described reactional tuberculoid leprosy. Significantly, it then men
tioned the borderline form only briefly, dealing with it as if it were merely some
thing that arose from reactional tuberculoid -- which in fact it often does. The 
statement about borderline is too brief and inadequate to be bothered with here. 
The main point is that the WHO Expert Committee gave recognition to that form, 
which led the Madrid Congress to do likewise. 

3.2 Madrid definitions 

There are two descriptive definitions in the Madrid report that are needed 
for backc,Tound, that of reactional tuberculoid lepros;y:, from which many borderline 
cases arise, and which they frequently resemble, arrl that of the borderline form 
itself, which is more detailed and more nearly adequate than in the WHO Committeers 
report. 

3.2.1 Reactional tuberculoid lepros;y: 

In this condition, infiltrated lesions of active, succulent appearance, with
out central retrogression, develop abruptly from major tuberculoid lesions or from 
lesions of lesser degree (minor tuberculoid or even indeterminate), or on sites not 
previously involved. In some cases more or less numerous and widely scattered small 

1In the "dimorphous macular" cases, apparently, the lesions simply show 
histologically -- indecision as to what course of evolution to follow 
in stabil1.zing from the indeterminate form. In the 1tborderline11 case, on 
the other hand, there is an attempt to convert, or transform, from an 
established zype (tuberculoid) to another (lepromatous). 

2
iVld Hl th Org Techn. Rep. Ser. ( 19"') 71 
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metastatic nodules may appear. The lesions of the peripheral trunk nerves may be
come marked, and necrosis and oven abscess formation may occur. On bacteriological 
examination, although the cutaneous lesions are found to be positive, sometimes 
strongly so, the nasal mucosa frequently remains negative. During the reaction the 
response to lepromin may decrease in intensity. Fever and constitutional symptoms 
do not ordinarily occur • 

.3.2.2 Borderline leprosy 

The description of this condition is: A malign form, very unstable; almost 
always strongly positive on bacteriological ey~mination; the lepromin reaction 
generally negative. Such cases may arise from the tuberculoid type as a result of 
repeated reactions, and sometimes they evolve to the lepromatous type. The nasal 
mucosa often remains bacteriologically negative, even when the skin lesions are 
strongly positive. 

The skin lesions are usually seen as plaques, bands, nodules, etc., with a 
regional distribution similar to that of lepromatous leprosy, except for conspicuous 
asymmetry. The ear lobes are likely to present the appearance of lepromatous infil
tration. The lesions frequently have a soft or succulent appearance, and peripheral-
ly they slope away (to the normal skin) and do not present the clear-cut, well
defined margins seen in the tuberculoid type; they are therefore limle to be 
mistaken for lepromas. The surface of the lesions is generally smooth, with a shiny 
appearance and a violaceous hue, sometimes (in light skins) with a brownish (sepia) 
background. 

There is also a paragraph dealing with a 11reactional borderline" condition. 
Although it was included by the Classification Committee in its report, which was 
adopted in toto by the Congress, it is not included here because it is confusing and 
pointlesS: Whoever drafted it, evidently had in mind two things: first, the rather 
severe form of reactional tuberculoid leprosy called nakuter Schub" by the Japanese, 
and second, the severe ulcerative cases of that form o£ the di'S'ea'Se that used to be 
conspicuous in Chinese patients at Sungei Buloh in the days before the sulfones were 
available for the treatment of leprosyJ and the corticosteroids to control reaction
al conditions. 

Ulceration is not a frequent characteristic of either borderline or RTL. 
It does occur occasionally in tuberculoid cases, however, and such cases constitute 
what is usually called 11 lazarine leprosy" • 

.3 • .3 Significant features of borderline leprosy 

Note that the most significant features of the description of borderline 
are the following: The lesions, which are likely to be succulent (and histolo
gically edematous), tend to slope off outwardly toward the normal skin, without the 
elear-cut margins characteristic of the reactional tuberculoid lesions. ·Because 
they thus blend, they are peculiarly liable to be mistaken for lepromatous, which 
also typically blend. In fact, there is reason to believe that in most regions, 
where few cases are registered as borderline, most of them are being classed as 
lepromatous. (Experience at Okinawa.) 
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A fact not pointed out by the Madrid description is that the large lesions 
(plaques and bands) of borderline cases are frequently associated with previously 
existing lesions, or the sites of previously existing lesions, while there may be 
an irregular eruption of few or many metastatic nodules in new sites, and that on 
the whole the distribution of the lesions is asymmetrical. 

Immune areas: This topic refers to a phase of the preceding paragraph: 
"or the sites of previously existing lesions". The f!Iadrid descriptions of the 
reactional tuberculoid and borderline conditions fail to mention tho frequent 
occurrence of "immune areas", a particularly interesting feature to which insuffi
cient attention has been paid. In the plaque-like lesions of these conditions an 
immune area, if present, is seen as one of normal skin -- normal in texture and 
colour -- surrounded (if not too large) by the abrupt elevation of the thickened 
reaction lesions. If the immune area is large or elongate, as it is in some cases, 
the elevation of the new reaction lesion may appear as a band alongside it, the 
thickening abrupt at the edge. (Sketches from Cebu reports) One should not assume 
that immune areas are always to be seen in the eruptive lesions of reactional tuber
culoid or borderline cases, but when they are present they are significant and 
should be noted. 

These immune areas represent the sites of previous major tuberculoid lesions 
that have healed, and which in the healing have left the tissues immune from rein
vasion by the next reactive eruption. The immunity does not depend upon any change 
that can be detected histologically, such as scarring, although sometimes scarring, 
slight or marked, may be seen microscopically. Mention has been made, in another 
connection, of the immunity of the healed areas of minor tuberculoid lesions to 
reinvasion by the process of that low degree. Such areas are not immune to the 
reactional conditions under discussion, but on the contrary seem to be especially 
susceptible of involvement. 

An intriguing but unanswered question is why the skin which is contiguous 
to those healed areas of major-degree lesions should be especially affected when the 
new reactional eruption occurs, and why the lesions should tend to taper outward. 
It is as if the agent which causes the reactional lesion, whether chemical (immuno
logic) or bacterial were most concentrated immediately around the area of the 
former lesion (i.e., the immune area), and progressively more dilute toward the 
outer edge. This is a matter wholly unexplained. 

Distinction: It is to be understood, in the first place, that there is a 
real morphologic distinction between the healing central area of a major tuberculoid 
"macule" (plaque) and the immune area in a reactional lesion. The healing of a 
tuberculoid plaque is a slow process which begins centrally, while the outer margin 
may be progressing outward; and the central healing also progresses centrifugally. 
Thus, when the central area is fully retrogressed and healed, the zone between that 
area and the active margin will only partially have retrogressed, inversely propor
tional to the distance from the centre, and so there will be a gradual inward sloping. 
That is quite the opposite of the reactional lesion which appears around an area 
where a major tuberculoid lesion had healed. In that the new lesion abuts abruptly 
upon the immune area. 
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Whereas the appearance of the immune area and the abruptly marginated erup
tion lesion around it, is the same in both reactional tuberculoid and eruptive 
borderline cases, there is a significant difference in the outer edge of the plaque 
which contains the immune area. (1) In typical reactional tuberculoid cases the 
reaction plaque is equally thick at the outer edge, and it is sharply demarked from 
the normal skin. (2) In typical borderline cases the reactional plaque tends to be 
less thick in the outer parts, i.e.) to slope off and to merge into the normal skin. 
This is an important distinction. (If this all seems repetitious, there may be need 
of repetition for emphasis, and there may be profit from it.) 

Mixed character of borderline cases: Histologically, the principal feature 
of the established borderline case is that both lepromatous and tuberculoid changes 
may be expected to occur in the same patient. Sometimes they are found in different 
lesions, sometimes in specimens from different parts of the same lesion, and some
times even in the same biopsy specimen. The proportion of the lepromatous changes 
to tuberculoid will vary greatly in different cases. I suspect that, just as some 
lesions in a clinically frank borderline will not have changed from tuberculoid at 
all, so in some early cases, no lesion may have changed histologically. In the 
earliest case diagnosed clinically as borderline with which I have had experience, 
no biopsy specimen was taken from the main lesion because it was on the face, but 
it seems probable (personal opinion) that no lepromatous element would have been 
found in so slight and mild a lesion, despite tho distinctive morphology. (Demons
tration) In another case, with the principal (mother) skin lesion definitely border
line rather than lepromatous, the sections showed -- besides an atypical reactional 
lesion of lepromatous tendency -- well established lepromatous changes. That case 
was more lepromatous histologically than clinically. And yet the prognosis was 
favourable, and the patient recovered under uncontrolled outpatient treatment. 
(Demonstration) 

One thing about borderline leprosy that has been exploited by very few 
workers (Montel and Convit) but should be used more often, is the methylene-blue 
test. If daily doses of a weak solution of methylene blue are injected intra
venously for a few days, any lesion, or part of a lesion, which is lepromatous will 
take up the colour, while the tuberculoid lesions or tuberculoid parts of lesions 
remain unstained. This test should be employed more widely. 

Whenever a lepronBtous case improves under treatment more rapidly than ex
pected, look back for evidence of borderline! Despite bacteriologic positivity, 
and lepromin negativity, these cases somehow retain in latent form some of their 
inherent capability of resistance that they possessed when tuberculoid. 

Reversal reaction: An important if often overlooked feature among supposed 
lepromatous cases under treatment (already discussed in connection with reactions 
in lepromatous leprosy) is the occurrence of what may be called the "reversal reac
tion" in which there appear leasions more or less suggestive rrDrphologically of a 
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tuberculoid nature. Reported by Souza Lima as "pseudoexacerbation", but by Tajiri 
as "acute lepromatous infiltration. 11 1 Later, Rath de Souza referred to these 
cases as examples of the borderline condition. This may sometimes be justified, but 
in my opinion it is not always so. 

Individual cases of this sort were reported some years ago by a couple of 
workers, but only one report2 has appeared in recent years. This suggests that 
such cases are usually overlooked. 

At Culion, one case of this kind with particularly fine histology has been 
seen (observed by Dr. Lara, who requested tho biopsy). Her early history (San 
Lazaro in Manila) suggests that she started out as a tuberculoid case, but later 
she turned lepromatous to the extent that she suffered severely from ENL reactions 
-- and the occurrence of that type of reaction is supposed to signify lepromatous 
leprosy beyond question. But the sections of a recent reaction show a beautiful 
picture of a tuberculoid lesion super-imposed on a lepromatous base. (Demonstration) 

Should reactional tuberculoid and borderline be grouped together? Two per
sons (Drs Gay Prieto and Nelson de Souza Campos) have recently proposed that in 
classification the RTL condition should be grouped together with borderline leprosy, 
the new group perhaps to be called "interpolar". Being one who has no interest in 
maintaining the sanctity of the idea of immutability of the polar tuberculoid form, 
I see no good reason for changing the present practice of distinguishing between 
reactional tuberculoid and borderline, on the basis of the morphology of the lesions 
and, when present, the mixed histology. However, this does not seem to be the 
occasion to argue the matter •. 

~ditorial~ Int. J. Lop. (1955) 23, 443 
2 

Chambon, L. and Nguyen, Van-ai (1960) Int. J •. Lop~ 28, 87 
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History of onset: This patient (Tomas Canete), then 20, was encountered 
by Drs. Rodriguez and Guinto in September 1933 during a field survey of Cordova, 
Cebu. His story was that about eighteen months previously (i.e., early 1932) 
a s.mall (1 em.) raised reddish area had appeared on the left buttockM It had 
enlarged rapidly and, when about 3 em. in diameter, had begun to heal centrally 
leaving a typical annular minor tuberculoid lesion$ 1:.. similar losion soon 
appeared on the right buttock" 

Examination (September 1933): These lesions had spread so rapidly 
that at the-time of examination they covered extensive areas on both thighs 
posteriorly, extending to the popliteal spaces, the right one extending upward 
onto the hip. 

These areas viere clinically minor tuberculoid, with reddish infiltra
tion of the borders and bacteriologically positive in places, most of the areas 
not elevated but anesthetic.· A biopsy specimen from a marginal zone showed an 
active tuberculoid condition, with bacillio 

Comment: Minor tuberculoid from the outset, tho condition progressed 
in eighteen months with extraordinary rapidity. The bateriologic positivity 
is unusual for such lesions, unless reactional. There w~s recorded no history 
of any reaction, but the condition and progression are so unusual as to arouse 
a suspicion that there may have been a low-grade, localized roactional process. 
(Int. J. Lop. (1939) z, 327: dingr:'.IIl T-f l, p. 333) 

WPH/642/61 
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The diagram was recorded in Cordova at the time, but from later findings 
there would seem to have been an error with respect to the location of the lower 
end of the lesion on the left thigh. 

Phase 2 

First (reactional tuberculoid) reaction:· In December 1933 1 three months 
after he was first seen (according to his story), the patient had an acute, 
febrile reaction and was bed-ridden for about two months, losing 16 lbs. in 
weight. During this period there was reactivation of old lesions, and new ones 
had appeared. Contracture of the hands had also developed, and paralysis of 
the orbicularis oculi muscles. In March 1934 -- three months after the reac
tion began -- the patient was admitted to the Cebu leprosarium, seemingly in 
bad condition. 

Examination (March 1934): The greater part of the macules seen 
previously, then largely inactive or residual, were involved in the flare-up 
having been converted to extensive elevated, reddish patches and bands of in
filtration. There were numerous new lesions, of essentially the same character, 
involving the face, forehead and earlobes; on both forearms, extending up the 
left arm toward the axilla; anteriorly on the thighs; and posteriorly on the 
right leg. In view of the extent of the lesions, and the fact that they were 
bacteriological~ positive, it was assumed by the leprosarium staff that the 
case was now lepromatous and the patient was transferred four months later to 
what was then called the Culion Leper Colony~ In the interim, however, the 
lesions had subsided considerably, which was not in keeping with the "lepromatous" 
diagnosis. 

Commentf This phase of this case was reported later (1939) as an 
example of the development of major tuberculoid leprosy by reaction. It is 
certain that the previously minor tuberculoid case had changed in reaction to 
one in which the old lesions (inactive inner healed areas as well as the active 
borders) had changed to lesions of major grade. In other wards 1 the reactional 
tuberculoid leprosy condition had supervened, although the report does not say 
so speci£ically; the concept of that form of the disease had not yet been estab
lished at that time. The later behaviour of the affected lesion areas, when 
the next reaction occurred, is regarded as evidence that the condition was major 
tuberculoid. 

(Neither Dr. Rodriguez nor the writer saw the patient at the time he 
was hospitalized, and there were no photographs by means of which one might 
judge the character of the lesions. However, we have no reason to doubt that 
the condition was as stated and not borderline, for before that report was 
written the borderline condition had developed in this case and was immediately 
recognized as such.) 

Phase 3 

·Recovery and parole# Regression of the reaction condition and of the 
lesions, which was fairly rapid and marked in the four-month period before 
the patient was sent to Culion, continued during his residence there .,._ under 
chaulmoogra treatment, that being the only kind available in those days. 

( \ 
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Progressive improvement of tho lesions was recorded on reexaminations after 
four months and seven months, with a bacteriologic examination reported nega
tive. On several later occasions he was found positive, however, so that he 
was not paroled until March 1937, three years after he was hospitalized. 

In a special clinicalexamination made a few months before his parole, 
little but residual effects was to be seen, apart from neural sequelae, ~nd 
some of the areas shown in the 1934 diagram were quite undistinguishabl~ 

Phase 4 

Relapse (borderline) reaction (September 1938): The patient was seen 
at his home in September 1938, in a follow-up of epudy cases. He stated that 
in the eighteen months since parole he had had no manifestations of the 
disease until three weeks previous~, when he had suffered a large boil, with 
fever and chills, after which extensive new lesions had developed promptly and 
rapidly. The face was not involved, this time. 

I' 
f 

These new Esions were erythematous and of acute appearance, rather 
rough surfaced, some small but most~ extensive. Their most striking feature 
was marginal diffusion into the normal skin, in which respect they looked more 
like lepromata than tuberculoid lesions. Diffusion was not present over long 
stretches of certain of tho lesions, whore the infiltration began as abruptlY 
as in typical tuberculoid lesions, but these places were zones where the 
roaction<Jl lesions abutted upon areas that previously had been affected by 
tho major tuberculoid condition. Some of the smaller lesions described at 
the time seem to have been clear-cut in outline, as if they were typical tuber
culoid. That is entirely possible, for purely tuberculoid lesions may be 
found among the mixed and (if present) lepromatous ones in borderline cases. 

A biopsy specimen includes some of an active zone on the left buttock 
and some of tho immune area within it. The microscopic picture was described 
as follows: 

11 ••• a rather marked granuloma, mostly in the superficial zone [_Of the 
skiB(; relatively little deeper; lowest levels not affected. The elongate 
character of the essential cells, and tho penetration of the masses everywhere 
by fine, irregular strands of collagenous material, led to a diagnosis of non
foamy leproma ••• L8acilli 3+~ The specimen that came from the central, immune 
area shows certain residual changes, tho most conspicuous being fibrosis of 
the subpapillary layer." 

The diagnosis of 1'nonfoamy leproma" (made, it is to be remembered, in 
1938), would not be made now. The superficial location and atypical cell 
picture were in actuality characteristics common to the lesions of much
disturbed reactional tuberculoid cases. 

Clinically, one of tho most interesting features of the lesions in 
this case is the relationships of many of them to the sitos of the reactional 
lesions which were present four years before. This is one of the most s~riking 
cases on record. (Enlarged diagrams.) 

1 
Wade, H.\1. and Rodriguez, J.N. (1939) Int. J. Lop. z, 327 
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(1) For the simplest, note that the small plaque that was present over 
the left scapula is now an immune area, centering a new, active Je sion. 

(2) Rather similarly, what was an independent small lesion above the 
right buttock is now an immune area deep within a very extensive lesion. 

(3) Note the previous large lesion on the left buttock, with below it 
an uninvolved indentation before the lesion extends downward and· outward on 
the thigh. The present lesion avoids that buttock area entirely, arching 
above it, downward along it, and involving the peninsula that indented the 
previous lesion. Below that, it borders the old lesion area, which is too 
extensive to be surrounded. 

(4) On the front there is an exception in that part of the original 
area is activated again. That is not unusual, far the general avoidance in 
this case is exceptionally marked. (Have any other cases been reported with 
similar lesion maps of different eruptions some years apart?) 

,~, 

(5) Posteriorly on the right thigh the present lesion (with the immune 
area above the buttock) lies as a band along the previously involved area, not 
extending around to the anterior surface. 

(6) Similar relationships with the old areas may be seen on both fore
arms, with relatively small islands of new lesions instead of elongttte bands. 

(7) Anteriorly on the right thigh, two small lesions are indicated in 
the area previously affected. A question arises whether the original diagram 
was correct (i.e.;·whether or not those particular areas were actually 
involved). If so, it means that for some reason or other local immunimation 
of those areas did not occur with healing -- meaning immunization sufficiently 
complete and firm to resist the nev-r eruption process. 

(Recall that as minor tuberculoid lesions heal, the affected tissue 
seems to be immunized sufficiently to prevent reinvasion by a neighboring 
lesion of the same grade. When two or more neighboring lesions meet the active 
process dies out, as in the case of merging areas of a grass fire. But the 
immunisation -- if one may call it that -- of the minor tuberculoid condition 
is not sufficient to give protection in the case of major grade reaction 
(reactional tuberculoid leprosy); in fact, it would seem, in this case at 
least, as if the areas had been prepared, or sensitized for the new eruptive 
condition.) 

Subsequent course: Two months after tho relapse reaction there had 
boon some recession of the lesions (Dr. Guinto, photos), and somewhat later 
it was recorded that forJthe most part the previous reaction areas were flat 
or only slightly elevate~ 

\"~de, H.W. and Rodriguez, J.N. (1940) Int. J. Lep. ~' 3r:J7 
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Bullous, ulcerative reaetion: This was actually a double-barrelled, 
or two-step episode, the two stages to be considered together. Late in 
November there occurred another reaction which led the patient to seek admis
sion to the Cebu leprosarium on December lst. Within the boundaries of the 
previous lesion areas, although usually not co-extensive 1dth them, there were 
reactivated areas, bright red, thick and elevated; and other lesions of 
similar character had appeared in other places not previously affected, 
including the face; the ears had the appearance that would be expected in a 
rather advanced lepromatous case. Blebs were present on some lesions. 

After about five injections of the chaulmoogra preparation then used 
in treatment, the patient developed high fever with chills, and all of the 
elevated, active lesions became acutely reddened and thicker. These reacting 
lesions, except those on the face, all developed largo blisters or bullae, 
according to information obtained from the patient himself and his associates. 
Each lesion had one, which spread rapidly until the whole lesion was covered. 
Some ruptured, while others dried up with crusts over shallow ulcerations. 
There was no sloughing of any lesion, but the ulcers healad with scarring. 
The period, from the formation of the blisters to the final healing, seems 
to have been about two months. 

Re-examinations, 1939: Six months later, in June 1939, it was recorded 
(Tolentino) that the lesions of the face and ears had completely subsided and 
were hardly noticeable, and that those of the extremities were either flat or 
depressed and showed irregular scarring. Of fottr smears examined only one was 
positive 2 and that one was only l•. 

In special examinations made in August and October no sign of activity 
was observed, and the patient was bacteriologically negative. Particular note 
was made of the scars, which were recorded as of three grades of severity, 
corresponding to the degrees of severity and infiltration of the lesions Which 
had produced them. A biopsy specimen from the left hip showed a residual, 
inactive condition, with some scarring, a couple of tiny "subtuberculoid" 
groups of epithelioid cells, and a definite little tuberculoid foci in a deeply• 
located nerve. (Photos) 

Re-examination, 1940: Before publication of the report of the last 
phase, information was received (Dr. Tolentino) that six monthly examinations 
had been made, in preparation for discharge. Up to March 1940 there were no 
clinical signs of activity, and all smears were negative, In April, however, 
some of ~he lesion areas showed signs suspicious of activity, and smears were 
positivE!"; . 

Beyond this we have no detailed information about this patient. Accord
ing to Dr. Tolentino he left tho leprosarium in September 1941 (before the out
break of the war) while undergoing reaction, with slightly positive smears. 
Apparently the disease progressed rapidly after that, for he is said to have 
died in Cordova sometime in 1942, in an advanced leprous condition, with ma~ 
ulcers of tho extremities and neural deformities. 

\odriguez, J.N. and Wade, H,1.-J. (1940) Int. J. Lep. ~' 333 
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According to the assigned title, this period ~rould seem to be intended 
only for a demonstration of tho technique of preparing tho antigen suspension 
for skin testing. However, as the time allottod seems ample, and no other 
period seems to be allotted to a discussion of the lepromin reaction as such 
and its use and significance, an attempt will be made to cover that subject 
briefly and to mention other preparations ~rhich have been made for similar use. 

2. THE LEPROMIN REACTION 

For the historically inclined, l\1itsuda' s original articl(,3 which was 
published in Japanese in 1919, is available in English translatio:f. He told 
briefly about his 11vaccine 11 and the reaction it causes at the Strasbourg Con
ference in 1923, but he obviously did not realize ho-vr important the test was 
to become for he-let the matter·lapse. About 1930 it was taken up by an 
ass~tant of his, Fumio Hayashi, "rho finally published on it in English in 
19331 giving very briefly a technique of preparation. 

In tho meantime, Bargehr in Java began skin testing by the von Pirque~j 
technique used in tuberculin testing (scratch method), using a thick leproma 
paste which he called 11lepromin .. " Tha·b name "ras regarded as more appropriate 
than the word 11vaccinetr used by the Japanese, and -- aftor some confusion with 
11leprolin11 ...... it was soon adopted for the Hayashi··Mitsuda product and has been 
used ever since for that type of antigen. 

The "late" or Nitsuda reaction (or 1'Mitsuda phenomenon II) consists of 
the formation of a firm· little nodule at the site of intradermal injection of 
the test dose (0.1 cc.), Which usually reaches its maximum size in about three 
weeks, and may sometimes ulcerateo This reaction is generally regarded as an 
indication of "resistance" to the leprosy bacillus" 

Often in positively-reacting cases an l!early11 reaction occurs, an 
erythemato ... indurative lesion mentioned in passing by Hayashi, less incidentally 
by Rodriguez, but first described especially by Fernandez and therefore called 
the Fernandez reaction~ This nearly" reaction resembles closely the "delayed11 

reaction to tuberculin.9 and like it signifies hypersensitivity to the bacillary 
proteins of' the antigen., It is an interesting phenomenon, but not a groat deal 
of attention is paid to it in prC\cticnl Hork; it is the Mitsuda reaction that 
counts. 

Tho late reaction almost ahrays appears, in due com~se in individuals 
who show the early reaction, but the early reaction is l<J.cking in such a large 
proportion of late reactors -- especially in normal individuals -- that it is 
clear that there is no obligatory relationship between th8 two. Relatively 
high proportions of tuberculin-positive persons give positive Mitsuda reactions, 
and that ties up with the us8 of BCG. 

1 
Int~ J. Lop! (1953) 21: 347 

2 
Int. J. Lop. (1953) 1: 341 
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Among leprosy cases, it is the "resistant" tuberculoid case which is 
quite regularly positive, while lepromatous cases are normally negative. This 
is in keeping with the structure of their J.s sions. Furthermore' about one
half of the simple mac.ular ("indeterminaten) cases are reactive, usually 
rather weakly so, and they are tho ones who are likely to become tuberculoid; 
the negatives a're liable to progress to lepromatous. ·The test, therefore, is 
one of prognostic value? .~t is not at all a diagnostic test. 

Among normals,, the rates of Mitsuda positivity increase with age. In 
somt:l countries, as the UJ:'lited states, the rates in young ollildren are relatively 
low, 'Where as in other countries,· as the Philippines and Nether lands N eiv Guinea, 
they are reJa tively high_, (I.e., there is reason to suspect that some factor in 
the environment other than the leprosy or tubercle bacillus is responsible for 
the high rates. This factor is very likely the one responsible for the so-called 
nonspecific reactivity to tuberculin.) 

3. INDUJED REACTIVITY 

If Mitsuda~negative individuals -- other than lepromatous leprosy 
cases -- are injected repeatedly with lepromin, Mitsuda positivity is frequently 
induced. Positivity can also be induced by BCG vaccination, and for that reason 
it is rather widely believed that such vaccination should be employed among 
contacts as a prophylactic measure. · 

There are several reports in the literature which indicate that vaccina
tion is useful (fewer cases, and they are tuberculoid rather than lepromatous), 
but there are statistically~minded critics who find serious fault with those 
reports, and others who for other reasons are skeptical of the prophylactic 
value of BCG vaccination. It is doubtful if experiments to resolve these doubt~ 
set up on a sufficiently large scale and with adequate controls specified by 
statisticians, 'Will be undertaken in the near futuro ....... if over. 

4. LEPROMIN REACTIONS IN ANIM.ALS 

In 1938 Rodriguez tested small numbers of several laboratory animals 
and fm.md that, among others, dogs react positively; but he did not pursue 
the subject. In 1940 Wade confirmed and extended that observation, finding 
among other things that dogs can be highly sensitized by repeated injections. 
In recent years tho matter has boon taken up actively by Olmos Castro and 
associates in Argentina. 

Monkeys, on the other hand, are refractory. Tho small noduJar lesions 
induced by injection of lepromin seem more like a foreign-body or 11immune 11 type 
of lesion, and monkeys·cannot be sensitized by repeated injections. They can 
be sensitized, however; by repeated testing with a "Stefansky lepromin," made 
of rat leprosy lesions, and that gives an indication of a basic antigenic 
difference in the composition of tho two bacilli. 
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Because regular· (or 11 integral 11 ) lepromin is heavily loaded with tissue 
elements of the leproma, the torm »crude" is often applied to it in a deragora
tory sense. That is done, however, more by theorists who just naturally abhor 
the idea of the mixture than by the practical leprologists who use it. Three 
of the efforts to obtain "refined" preparations may be mentioned, 

In Argentina, Fernandez and Olmos Castro first added salt to the lepromin 
suspension to increase its specific gravity, so that the bacilli wouJd float on 
centrifuging, while coarser material was thrown down. They then added alcohol 
to the supernatant, to lower its specific gravity, and threw the bacilli down 
to collect them. This method was very wasteful, and was never used widely. 

At about the same time Dharmendra, in Calcutta, developed a method in 
which the bacilli are extracted from the leproma tissue with chloroform (nonpolar 
substance), the chloroform is collected and evaporated to leave a brownish gummy 
dupouit, and that is taken up ilt ether and the bac:Lllery ma·bf:Jrial centrifugud. 
The bacilli are "defatted" by this treatment ("double jeopardy" effect), and 
much reduced in antigenicity for the late reaction. (About 50% with tuberculoid 
cases.) Dharmendra t s avowed purpose was to increase "specificity" for the early 
reaction at 24 hours. 

Wade produced a tissue-free "purified bacillus suspension" (PBS) by 
harvesting the bacilli from the lepromas -with chloroform and then reducing the 
specific gravity of the chloroform suspension by adding two parts of acetone. 
The bacilli can then be collected by centrifuging, vJithout extraction of the 
bacilli, Ey. arrangement, four men in different parts of the world (Guinto in 
Cebu, Leiker in Netherlands New Guinea, Ross Innes in Kenya, and Kooij in South 
Africa) tried out the suspension in comparison with a standard lepromin made 
from a lot of the same leproma pulp. All found the PBS to give on the average 
somewhat weaker reactions than the standard lepromin (and somewhat fewer among 
poor reactors), with no evident advantage whatever. It was evident that the 
tissue element had some, but relatively slight, influence on the outcome of the 
Mitsuda test, but does no harm. (Could talk longer about this!) 

6, HAYASHI'S TECHNI~DE FOR THE NITSUDA ANTIGEN 

The technique described by Hayashi (1933) is unsatisfactorily lacking 
in detail: (1) nothing is said of pooling several lepromas; (2) nothing is said 
af the· importance of thorough cleansing of the lepromas; (3) it is a one ... shot 
method, calling for filtration of the primary suspension through several layers 
of gauze and discarding what does not go through, and consequently it is extrav
agantly wasteful; it specified boiling the tissue and low~degree heating of the 
final product, which is wholly unnecessary -- repeated autoclaving (Rodriguez) 
is safer and does not harm the antigenicity of the product. 
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7. WADEt S TEDHNIQUE. 

This technique, included in tho First Report of the WHO Expert Connnittee 
on Leprosy and reprinted by the Madrid Congress, emphasizes: 

1. Selection and pooling of specimens. 
2. Ole ansing and pulp:ing, and, especially: 
3. NYlon filtration and repeated grinding of the pulp. 

(This technique, as rov~itten in tho light of further experience, will 
be mimeographed separately.) 

Some emphasis is laid on the preparation of tho nylon filter, f~ 
strange things have been seen. The best fabric is nylon bolting cloth, for 
it has sufficient su,bstance to permit repeated use if properly ~loaned and 
sterilized after uscf. Or, a good silk bolting cloth mey be used. I h~ve 
seen stocking nylon used, but cs.nnot recommend it j :Lt is much too unsubstantial. 

In one laboratory I saw a piece of nylon fabric fitted loose 
into a glass funnel, as. a gauze pad would be used, but one would find difficulty 
in recover:ing tho resi!Olual pulp for regrinding. In another place a piece af 
stocking was drawn flat acro.ss a funnel top and fastened by rubber bands, but 
the flat surface resulting would be quite impracticable if any quantity of 
suspension were to be filtered~ 

Demonstration 

(With Jose Belen) 

1.. Pooled specimens from Culion 

1. Cleansing 
2. Weighing 
3. Thin-slicing 
4. Grinding 

(Fifteen minutes by Bolon, mile I der::onstrcite:) 

B. Making of eylon filtOJ." 

1. Pass around samples of bolting cloth. 
2. Demonstrate rings and bottle mandrel: (a) wire, straight; 

(b) wire, twisted on bottle; (c) remove from mandrel, and 
(~) clip off the shank and bend under the proper funnel anglo. 

1 
Obtainable from the Llfred Goddo Bodin Company, 437 Fifth Avenue, New York; 
the finest grade, 2CXX, is preferr·er1. 



3. Lay cloth square over form. 
4. Apply Duco to ring, and press over for.m. 
5. Staple and trim. 
6. Suspending (20 cc. per gram). 
7. Passing through filter (with spatula). 
8. Collecting residue for regrinding. 
9. Suspending (10 cc. per original gram). 

10. Refiltering. 

c. Standardization 

1. Slide on card with ring. 

WPR/IEP/11 
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2. Loopful of new suspension. 
3. Loopful of old suspension (removed from vial with syringe). 
4. Microscopic comparison. 
5. (Further to be done later?) 
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In the decade since the technique Nas first written, further experience has 
suggested certain modifications of procedure. The steps will be put down briefly 
in the form of dirE;ctions, wj_th certain points to be amplified later. 

1. Before undertaking to makG a batch of lepromin, one should collect several 
specimens for 11 pooling11 • Those, preferably, should represent different types of 
loprome.tous lesions. 

2. As each specimen is received in the laboratory, incise it to make a 
smear from the interior, to make sure that the bacilli are abundant; discard 
bacillus-poor specimens. 

3. Trim off extraneous tissue elements from around the leproma proper. 
(First, rough, trimming. ) 

4. Autoclave the specimen, preferably in a small cotton-stoppered flask 
with enough saline to cover. Hold in refrigerator until enough specimens have been 
collected. 

5. Transfer the specimens to a petri dish (or dishes), and clean each of 
them thoroughly of tissue extraneous t,o the leproma itself. (Final cleaning) 

WPR/666/61 
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6. lrJeigh the cleaned leproma material, and then cut it up finely with scissors 
(or slice it thin with a razor blade) and transfer it to a morto.r. The mortar should 
be large enough to accommodate the amount of the first suspension, based on 20 cc 
of phenol-saline per gram of leproma. 

?. The tissue fragments are pulped by a process of pounding and grinding, 
which usually requires at least fifteen minutes. From a cylinder containing the 
calculated amount of 0.5% phonol-salino required, add e. little from time to time to 
keep the pulp sticky; when ready, the rest of the phenol-saline is added by steps. 

8. The suspension is then transfGrred, fractionally if necessary, to a one
layered, pouched nylon-fabric disc-filter placed in a funnel over a flask. li'ree 
flow will quickly cease, because of clogging of the fabric, after -,;hich the fluid 
is worked through by a gent,le to-and-fro scraping of the filter fabric with a small, 
smooth-edged spatula, or a small tongue depressor. When all of the suspension has 
boon so treated, allow the pulp on the filter to drain 1mtil it is dry enough to be 
heaped up by the spatula. 

9. Return the residual pulp to tbB mortar, ground again thoroughly, and work 
up vli th another aliquot of the phenol-saline (usually one-half of the amount used 
for the primary suspension). This second lot of suspension, as before, is worked 
through the filter into the flask containing tho first lot of filtrate. The final 
residual pulp is ordinarily dis carded, although smears will shmv that it still 
contains great numbers of the bacilli. 

10. To standardize, a measured amount of the filtrate is transferred to a 
measured area on a slide and dried, and the stained smear is compared with a 
similarly-prepared smear of a standard l~promin, after which the amount of further 
dilution of the new preparation is calculated. This may have to be repeated once 
or twice, until the new preparation contains approximately the same number of 
bacilli per field as the old one, as well as can be told the microscopic compari
son. If the leproma stock has been thoroughly cleansed of extraneous tissua, the 
final amount of fluid used is ordinarily on the order of 4G-50 cc per gram of 
leproma. 

ll. The final product is then distribut~d to the containers to be used, auto
claved and sealed. (It is convenient to put it up in 15 cc lots in salvaged strep
tomycin vials, or the like.) 

Notes: The use of a 11 pool11 of specimens is to attempt at uniformity of the 
product, it. being hoped that specimens with bacilli much deteriorated by age and/or 
treatment will be compensated for by specimens with bacilli in better condition. 
To use earlobes only -- although it has often been done for lack of better material 
-- is liable to give an inferior product. 
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About cleaning specimens, 1.vith cutaneous lepromas the epidermis is removed 
thoroughly. Also, if tho nodular lepromatous mass is deep-seated, the upper dermal 
layer should be trimmed away, After autoclaving, uninvolved dermal connective 
tissue is usually readily distinguished and removed from the leproma mass, which is 
often of yellowish tint and may be softish. l'Jith earlobes, little can be done be
yond removing the epidermis. \fHh a subcut2.neous leproma, there is only the surround-
ing (encapsulating?) connective tissue to be dealt 1dth. 

In the first autoclaving of the specimens some of the fibrous tissue is hy·· 
drolized to gelatine, 1-rhich is dis carded. vihat fibrous tissue remains is softened 
and much of it is dispersed on pulping if tho process be carried far ehough. 

For standardizing, if one has a really satisfactory method of actual counting, 
tho desired end dilution may bo arrived at more readily and accurately than by the 
snBar comparison method. In this laboratory, however, counting has proved diffi
cult and inaccurate. 

i~n unsatisfactory feature of tho tecbnique gi von is that many bacilli remain 
in the pulp that is discarded (after only two grindings). A question that deserves 
investigation is whether or not more grindings can be used, to get more bacilli, 
without harm to the antigen. 

The point is thnt vdth each grinding, more and more of the tissue element is 
reduced to pass the filter, so th::.t in ·bhc end practically none of it rgould remain. 
irJ'ould the quantity of total lepromin producE:;d, with sufficient concentration of 
bacilli, bo enough to carry all of the tissue element not unduly concentrated? 

It would be desirable to make a standardized product after each grinding, and 
then tost each of those partial products to determine the concentration of hydroxy
proline, and thus of coll2.gcn. 

The difficulty is in getting tho co-operation of "' chemist who is prepared to 
make such determinations. 
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The assigned title of this lecture is comprehensive to a certain point. It 
seems desirable, if time permits, to include paragraphs on staining sections as well 
as smears, and especially the staining of sections for bacilli. (Also, for the 
demonstration of acid-fastness of foamy lepra cells.) 

1. ~lAKING AND STAINING BACTERIOIDGIC SMEARS 

1.1 Before discussing this point, I should like to see each member of the group 
make son~ smears from patients. It might be that no demonstration would be necessary. 
However, to appreciate present practice, note may be made of certain methods used in 
the past, or seen in use during travel. 

At the Berlin Conference (1907), Alvarez, of Honolulu (pere), told of his 
method of making smears. He would remove a small piece of the lesion surgically, 
grind it up in a mortar with a few drops of saline, and make smears of the product. 
Rather laborious, disturbing to the patient, and of limited applicability. (Few 
specimens from a given patient at a given time, and not allowable by the patient 
from all sites. ) 

Not VE;ry different, essentially, was the method of making 11skin clips" 
adopted by Muir. He would snip off a bit of the lesion with curved scissors, and 
rub the raw surface of the clip on a glass slide to make the smear. The wound was 
touched with a bit of strong phenol. 

How many ways were employed by different people who did not publish no one 
knows, but a couple of curious methods have been seen here or there. In one clinic 
a technician or helper had before him a patient with a large, circinate macule on the 
back, elevated at the outer edge -- obviously a minor tuberculoid lesion. For the 
examination material he was busily scraping the epidermis off a small area in the 
centre of the area, where there was no active lesion and not the slightest chance of 
finding bacilli. At one leprosarium the practice was to inject a little saline into 
a lesion, and then suck back what they could of it for material to use in making the 
smear. 

The practice of the official Leprosy Diagnosis Committee in Manila, away 
back about 1916, was to pinch up a bit of the lesion and, with a small scalpel, make 
a shallow stab wound from which a large drop of blood would flow. That was then 
transferred to a slide and stained; the expression nexaminar el sangre" ( 11 examine 
the blood") was perfectly correct. Each of the three members of the committee was 
supposed to spend ten minutes over any given smear (a total of 30 man-minutes before 
it could be recorded as negative! 

In the following year, as Chairman of that committee, I had two simple 
changes made in the procedure:l 

~--·---· l The 11 scraped-incisionn method was ultimately described in Lop. Rev. ~193.5) .§_, .54-60 
-----------·--· -------
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(1) Instead of puncturing the pinched-up area to get a drop of blood, a 
small incision was made and any flow of blood was checked and wiped away. 

(2) With the scalpel turned sidewise, the side of the little incision 
wound was scraped to get a bit of tissue pulp, in which bacilli are to be found. 

Smears made of that material, relatively free from blood, would be small, 
covering only a small area (less than 10 mm in diameter) and the examination was 
not unduly time-consuming. In a positive smear the bacilli would be found quickly, 
and not much time would be required to determine what smears should be called nega
tive. Many smears can be placed on a single slide; e.g., with 2 rows of 6 each, a 
dozen smears can be so placed with economy of glassware, staining material and time. 

By this method the molestation of the patient is relatively slight, and the 
little incisions heal quickly without infection or scarring. Subsequent smears can 
be made from the same sites if desired. Finally, the number of smears that can be 
taken from a patient at a given time is virtually unlimited. 

Periodic bacteriologic examinations of patients under experimental therapy, 
to evaluate improvement, may involve as many as a dozen or more smears. Frequently 
several routine, or standard, sites are called for, and several optional sites; e.g.: 

both earlobes (two smears), 
both alae nasae (two smears), 
both sides of nasal septum (two smears), 
four or more optional lesions (four or more smears). 

This would of course generally apply only to lepromatous cases, with disseminated 
infection. Tuberculoid and other non-lepromatous cases would ordinarily not be 
bacteriologically positive anyhow. 

One point that may be mentioned here, although it will aready have been 
demonstrated, is the use of the head mirror and scarifying instrument to obtain 
material for examination from the nasal cavities. The old method of blindly fumb
ling around with a cotton swab is wholly unsatisfactory. The purpose is to examine 
the nasal mucosa, not the "nasal~"! 

1.3 Staining of smears for acid-fast bacilli 

There is (1) the classical (meaning generally-used) method of hot staining, 
ascribed to Ziehl-Nielsen, which involves heating.the stain with which the slide 
has been covered; and there is (2) a preferred method of cold staining at room 
temperature, with the use of a single solution (Gabbett 1s) for simultaneous de
colorizing and counterstaining. (One of course could, if desired, combine the cold 
staining and the acid-alcohol final treatment, or vice versa). 
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Although everyone knows it, the orthodox method is presented (from Mallory): 

1. Apply Ziehl-Nielsen 1s carbol-fuchsin to the slide, steaming gently for 
three to five minutes. 

2. Wash in tap water. 

3. Decolorize in acid alcohol (70% alcohol containing 1% hydrochloric acid) 
for ten seconds. 

4. Finish decolorizing in 95 per cent alcohol until no more colour comes 
off, usually about 20 seconds longer. 

5. Wash in tap water. 

6. Counterstain with methylene blue, using a solution such as Loeffler's 
methylene blue, for 10 seconds. 

7. Wash, dry and examine. 

Ordinarily, to carry out this procedure the slides to be stained ar~ laid 
on parallel rods or bars over a sink, covered with the carbol-fuchsin solution from 
a drop-bottle, and heated to the steaming point for the specified time, after which 
the dye is flushed off and the rest of the process is proceeded livith in the same 
manner. The messiness of the corner of the laboratory where staining is done in 
this manner always seems to me old-fashioned and deplorable. 

1.3.2 Prof erred method 

Much to be preferred, from the point of view of cleanliness and convenience, 
and also because of the results, is the cold-staining method, whether with Gabbett 
or other after-treatment. The method takes little if any nDre time (less time if 
one has something else to do in the 10-15-minute interim instead of standing by to 
keep the slides steaming for 3-5 minutes), and the results are more satisfactory. 
And so: 

1. Place the heat-fixed slides in a staining dish used for sections (as a 
Coplin jar) containing carbol-fuchsin at room temperature, and allGliv to stand for 
10-15 minutes. (~ --) 

2. Pour the stain back into the stock bottle and rinse the dishful of slides 
with water from the tap. (or, remove the slides one by one and rinse in a large 
beaker of tap water, preferably not in the flowing stream of water from the tap.) 

3. Stain in Gabbett's blue, two minutes. 

4. Rinse, dry and examine. 
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Note: The cold-staining method was in use at Culion in 1939 when Dr. J.H. 
Hanks came-out, and he -- accustomed only to the orthodox hot-staining method -
was highly dubious about it. He soon learned, however, that the method was valid, 
that in general the bacilli were bettor stained, and often in larger numbers, than 
by the orthodox method. Furthermore, alcohol treatment of smears ie unnecessary. 

After the last war two studies of the Gabbett counterstain were undertaken 
in the States. Hanks studied sputa in conjunction ~vi th the Massachusetts public 
health laboratory, and found favourably -- something like 40% more positive smears 
under some circumstances. Badger, of the United States Public Health Service (USPHS), 
who had visited the Philippines, after preliminary work reported favourably on the 
use of Gabbett's with leprosy material, but wanted to extend the work before drawing 
final conclusions. Neither job has been reported, to my knowledge. 

Gabbett 1s methylene blue decolorizer and counterstain. 
Gabbett's blue, which may not be generally available, is: 

Methylene blue 
Sulfuric acid 
Water, distilled 

2 gm 
25 cc 
75 cc 

The formula for 

For use with leprosy smears this solution should be diluted, up to 1:4. 

Carbol-fuchsin. 
follows: 

The preferred formula for the Ziehl-Nielsen stain is as 

Basic fuchsin, stock solution, 10% in 95% alcohol •...•• 10 cc 
Phenol in distilled water, 5% .......................•.• 90 cc 

The 10% alcoholic fuchsin stock solution is recommended instead of an uncon
trolled "saturated solution". One cannot tell when a solution is saturated, for 
there is no clear-cut saturation point. Fer example, 3 grams in 100 cc of 95% 
alcohol will leave some undissolved residue, and 5 grams will leave more residue 
but not 2 gn1 more, because a lot of it will go into solution. In experiments (1927) 
10 gm in 100 cc gave actual solutions of over 8% concentration, and we have used 
the specified method ever since. 

Basic fuchsin. This, according to Conn, is a sort of generic name fer a 
group of triamino-triphenyl methanes, or rosanilins. Ordinary basic fuchsin of 
commerce (C.I. Nc. 677) is a mixture of pararosanilin, rosanilin and Magenta II. 
Two such compounds are obtainable in fairly pure form, of which one is the trimethyl 
product, New Fuchsin, or Magenta III (C.I. 678), used byFite in his original stain 
for bacilli in tissue sections. Pararosanilin (no methyl) is the lightest coloured 
of the lot; New Fuchsin (3 methyls) is the darkest. 
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~··> ' . , Bacteriologic examination and classification. The result of this examina- · 
tion is one of the four criteria of scientific classification of leprosy cases 
( 1'1adrid scheme), but it is regarded as essentially a part of the .clinical examina
tion. It is so important that it should be employed regularly, and is so simple 
that it can be entrusted to properly trained technicians ("paramedical personnel."). 
That cannot be said of .the other twc criteria, histologic (biopsy; specimens and 
sections of them), and immunologic (the lepromin test). 

2. THE TAKING AND TREATJVIENT OF BIOPSY SPECIMENS 

To obtain biopsy specimens of satisfactory size, extent, and condition for 
an adequate examination requires understanding and,co-operation between' the surgeon 
and the pathologist; and -.;. unless tl:le two f:unctions are performed by a single per- · 
son..,.,.... to arrive !'lt that desirable.status.may require some effort. 

': .. · 

2 .1• Location of the spe ci:men 

· It hardly needs saying that a specimen with marked changes from alepro:ma-
t6us lesion (infiltration) may be t'aken from any part of the ·Iesion, central or .. , 
~marginal, whereas with an ordinary tuberculoid lesion the specimen should come from · 
the active. outer :margin or edge of the lesion. ·O'cqasionally one will encounter 
solid plaque-like lesions in reaotional cases (tuberculoid cases and borderline)' 
and j,n them specimens from the c.entral area may be <J.esirable. Punch biopsies maY. 
stiff ice for specimens from such lesions. ·· ····· 

Specimens of elongate ovoid shape are often excised to include some of the. 
mature lesion mass and some of the normal_skin outside, thus necessarily including 
the transition zone at the :margin. Specimens intended to include some of the lesion 
and some of an immune area within, :must also be elongate and large. 

An important point is that the person requesting the removal of a biopsy 
specimen should accompany' the patient to the operating room, to advise the surgeon 
about the exact location from which the specimen should be taken, including its size. 

2.2 Removal of the specimen 

It might also be well for him to stay in the operating room while the speci
men is being taken, breathing down the surgeon's neck to encourage him to do the job 
properly. It is sometimes difficult to inculcate in the surgeon the three basic 
ideas, ( 1) that the local anesthetic (novocaine) should be injected around and under 
the tissue to be removed, and not into it; ( 2) that the specimen mttst- be handled 
carefully to avoid qrushing,-preferably with small rat-toothed forceps. applied only 
to the edge of the specimen (one end, if elongate); and, (3) that if a biopsy is to 
be made at all the specimen should be adequate, including subcutis. The tendency 
of the surgeon to frustrate the histopathologist in the matter of adequacy of the 
specimen is something that one :must be alert against. 
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2. 2.1 Punch biopsy 

For some purposes, when a lesion appears to be uniform in character, it may 
suffice to take a specimen with a skin punch as sometimes used by dermatologists. 
Two provisos: the punch should be as large as possible (the 8 mm instrument is good, 
the 3 mm one is not, but it may be necessary to use a small one on the face); and 
it should be made to cut deep enough so that when the core is lifted out of its hole 
some of the subcutis can be snipped off with it. 

2.2.2 Incised specimen 

' 
For study lesions, and in fact most purposes, specimens removed with the 

scalpel are to be preferred, and with skill -- and a small, sharp scalpel -- this 
can be done even for face lesions. Here is where conflict with the humanitarian 
instincts of the surgeon comes in. It is not difficult to get him to mark off an 
adequate piece for removal, but it is another matter to get him to remove all of 
the tissue marked off. 

It is of primary importance that the sides of the specimen be parallel. 
This question does not arise when a skin punch is used. When it comes to using the 
knife, however, the surgeon's instinctive tendency is to angle the blade, and so 
cut out a V-shaped piece of tissue which will be boat-shaped because of angling at 
the ends, and which will probably not extend deeply in the dermis or contain any 
subcutis. Such specimens are often woefully inadequate. 

If the surgeon's idea is that there will be less discomfort when the anesthe
tic wears off he may be correct, but to save the extra pain, which is not of long 
duration, does not compensate for the incomplete, inadequate specimen. If the idea 
is that there will be less scarring, he is mistaken; the site of a properly-taken 
specimen (A) 

A 

(Subcutis) 

does not scar more than that of a badly taken specimen (B). 

~-···' '·· _ ........... ~, .. ~---~ 

I 
B 

(Subcutis) 
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The specimen should be fixed in Zenker's solution, not formalin. The formula 
for Zenker's is: mercuric bichloride, 75 gm; potassium bichrOmate, 25 gm; distilled 
water, 1000 cc. Dissolve the mercury salt first, with the aid of heat. Immediately 
before use, add glacial acetic acid, enough to make 5% concentration in the quantity 
of fixative to be used. 

Zenker's fixation gives far better cytologic pictures than does formalin, 
with little shrinkage. It also permits the use of certain special staining proce
dures which cannot be employed after formalin. The matter of shrinkage is especially 
important with soft, succulent reactional tissues which are edematous, and the 
appearance of which after formalin fixation may be misleading (pseudovacuolation). 
Formalin-fixed tissue is much the softer, the cell substance less firm, and in sec
tions stained for bacilli one finds some of them loose in the tissue and often dis
placed. In fact, many may be lost in the processing. 

Zenker fixation of biopsy specimens is not necessarily more time-consuming. 
Textbooks usually indicate that fixation should be 24 hours, or at least overnight; 
and, with all-day washing, the specimens could not be ready to transfer to alcohol 
(70%, Kraj.) until the end of the second day after removal. Such prolonged fixation 
is not only unnecessary; it may actually be highly undesirable in connection with 
bacillus stains, to be discussed later. 

Actually, Zenker fixation for four to six hours is sufficient for an ordinary 
biopsy specimen, even as little as two or three hours if it is small. A specimen 
placed in the fixing solution before noon is transferred to running water at the end 
of the working day, put into 70% (or 80%) alcohol the next morning, and started on 
the paraffin-embedding routine late that day. 

Detail: Skin specimens a centimeter or more thick, and subcutaneous nodules 
whatever their size, should be split at least once for proper rapid fixation. To 
cut raw tissue, even with a razor blade, is likely to result in distorted pieces with 
rough surfaces. To avoid that, drop the entire specimen into the fixing fluid when 
received, and take it out and split it an hour or so later. The amount of penetra
tion in that ,time will have been enough to prevent deformation of the specimen on 
cutting it afterward. 

2.4 Stains ~?r sections of l~prosy lesions 

2.4.1 In my laborator,r, four or five different staining procedures are applied to 
slides bearing sections of research specimens. (Referring to paraffin sections) 
These are: 

Hematoxylin and eosin; 

Aniline-blue connective-tissue stain (Mallory); 

Phosphotungstic acid-hematoxylin stain (Mallory); 

Elastic-tissue stain (Weigert) sollBtimes; 

Bacillus staining (W-¥-I and/or W-f-II, Wade's modification 
of Fite 1s stains (I. 1938, and II, 1947). 
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Hematoxylin-eosin 

The virtues and limitations of this familiar stain are well known. 

2.4.3 Mallory's aniline-blue 

Normally the connective-tissue elements are blue -- collagen bright, deep 
blue and clear-cut, reticulum somewhat lighter in colour and less sharply defined. 
This permits distinction of these elements in leprosy foci which H-E does not. 
Increase of connective tissue in fibrosed lesions, superficial 6r deep, is made 
clear. The leprosy cells (including their nuclei) .are reddish, and the limits of 
individual foamy cells in packed masses are often distinct, as they are not after 
H-E (This is the most regularly used of the ·bhree special stains.) 

2.4.4 Mallory's phosphotungst~c-hemato~lin 

The effects of this staining -- useful if not overstained -- are unique. 
Both the cytoplasm and the nuclei of lesion cells are blue, of different intensities. 
Besides the outlining of foamy cells, the study of younger lepra cells and of epithe
lioid cells (with their focalization) is of interest -- but more to people who are 
accustomed to it than to casual acquaintances. 

Elastic-tissue stain 

The disturbance of elastic fibers in leprosy lesions -- the delicate fibers 
immediately beneath the epidermis in the papillaris, and the coarse fibers in the 
reticularis -- are of interest. Weigert's stain is preferred. (This staining is 
actually employed by few workers.) 

2.5 Staining bacilli in paraffin sections 

Much could be -- and as a matter of fact will be -- said about this subject, 
and especially about the reason why in sections of leprosy lesions leprosy bacilli 
are more difficult to demonstrate in anything like the actual numbers present than 
are tubercle bacilli in tuberculosis lesions~ It is not that the leprosy bacilli 
are essentially less acid-fast when young and healthy; it is that their acid-fast 
component is somehow less stable, and that of the bacilli present in a lesion many 
or most are relatively easily extracted because of age and/or chemical treatment to 
which they have been subjected. 

In the first place, it is to be borne in mind that the leprosy bacilli are 
indigestable persist in a lepromatous lesion for very long periods, probably for 
years. Consequently, those present in an ordinary lesion at a given moment are of 
widely varying ages. Thus they represent various degrees of decreptitude and degene
ration, quite apart from any effects of chemotherapy upon them -- down, I venture to 
say, to empty hulls (cell membranes) which cannot be stained under any circumstances 
and so are not ordinarily visible. Such old and decrepit bacilli in sections are 
especially liable to the extraction of acid-fastness in the staining process; and 
consequently the young, plump, healthy bacilli, being the most resistant to extrac
tion, may be the only ones demonstrated by the more ordinary techniques. 
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Extraction of the acid-fast bacillary component in the embedding and stain
ing process results from the effects of serial treatment with two reagents which 
affect that component ( 11double jeopardyHeffect). The simplest situation is found 
in restaining smears. Immersion oil used in examining the smear is washed off with 
xylol and that is followed by alcohol and water. No bacilli are demonstrated on 
restaining by the Ziehl-Nielsen method. 

The situation with paraffin-cut sections is this~ Alcohol used for de
hydrating the tissue blocks in imbedding does not affect the situation at all. Nor 
does the reagent used for the clearing of the tissues for paraffin imbedding (first 
exposure) extract the bacilli,l so that they are still stainable in the paraffin 
sections. The problem is how to keep them stainable. The clearing reagent somehow 
affects the integrity of the bacilli, so that when xylene is used to deparaffinize 
the sections (second exposure) most of the bacilli are extracted of their acid-fast 
element and consequently are not demonstrable. 

This is what I call the lldouble-jeopardy" effect; first, before paraffin 
imbedding, with a substance (either a fat solvent or an oil) which prepares the 
bacilli for extraction, followed, in removing the paraffin from the sections, by a 
fat solvent which does the extracting of the acid-fast component. (Just what changes 
the preparatory treatment induces cannot be said. Perhaps electron microscopy might 
tell us something.) 

Note that an oil, such as cedar imbedding oil, will serve for the preparation 
or "softening", but that a fat solvent is required to do the final damage. For many 
years at Culion we used to circumvent extraction by a three-oil method; cedar oil 
was used in imbedding, a second oil was used for deparaffinizing the sections, and a 
third one for clearing them after staining and before mounting the cover glass. This 
method was effective, but it was too laborious and tricky to recommend for general 
use, and it was not reported until years later as a bit of historical information. 
The principle involved, however, is significant. 

Some years ago a Brazilian, F araco, employed a method whereby after paraffin 
removal by xylene -- which had the usual extractive effect -- the bacilli were sup
posed to be 11 refatted" (i.e., acid-fastness restored) by covering the section on the 
slide with some oil and heating. 

Playing with that method in 1947, Fite (et al.) hit-- apparently unawares -- . --upon an entirely new principle, i.e., that of £rotecting the bacilli by adding 
an oil to the xylene with which the paraffin is removed. That principle is the 
basis of the best methods available today, and various laboratories employ the Fite 
technique • Erroneous to call it 11F i te -F araco 11 • 

1various substances are used for clearing in different laboratories, benzene or 
chloroform, commonly, but in our laboratories, exclusively, thin cedar oil 
(for imbedding). 
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Wade-Fite II 

My inprovement (1952) of Fite 1s 1947 method was to use (a) rectified tur
pentine instead of xylene for dissolving the paraffin, and (b) an admixture of liquid 
paraffin (mineral oil, 1 part to 2, or 1/3) instead of a vegetable oil to protect the 
the bacilli from extraction. SometiJTBs more bacilli will be demonstrated if the sec
tions are allowed to stand for some time (3-6 hours, or even overnight), in the tur
pentine-oil mixture, from which they take up some of the oil and stain better (restor
ative method). Using the usual carbol-fuchsin stain, and drying the sections at the 
last after counterstaining (shrinkage prevented by oil retained in the section), in 
lepromatous lesions the clear-red bacilli are abundant. At Culion, however, they 
still have the unfortunate -- and incurable -- habit of fading and disappearing after 
a few days or weeks. (Since this statement was written, in the draft of this docu
ment, the question has arisen whether or not the fading of rod-stained bacilli may 
be due to our present practice of fixation. (See Addendum) 

Wade-Fite I 

It happens that, back in 1938, Fite had devised a staining method in which 
the fuchsin in the acid-fast bacilli (New Fuchsin used) was turned a deep, permanent 
blue by treating the stained sections with strong formaldehyde. This method did not 
"take 11 well, because only a part of the bacilli actually present survived, but those 
that stained were permanent. (Tilden's specimen 14 years.) For a non-fading stain 
of all bacilli present, I adopted a combination method, (a) deparaffinizing the sec
tions with tho turpentine-oil mixture, and (b) staining tho bacilli by Fite' s formal
dehyde method. This method, for tissues fixed as described, I regard as the best one 
known. 

As has boon said earlier, lepra cells -- more particularly the foamy ones -
become acid-fast and retain the rod of cexbol-fuchsin after certain less harsh tech
niques. Mention may be made of a problem which has recently come to light. 

A lot of sections stained in 1952 were examined, to select some for use in 
the present demonstrations. Those which were stained by 11Wade 1srr method were found 
still to show (as will be seen) acid-fastness of foamy-cell collections, and even of 
bacilli in some specimens or parts of spe cimons. · Sections newly stained by the 
W..f.i' II technique are no less red, whereas that method does not stain foamy cells in 
recent specimens. 

The suggested explanation is that the specimens in question may have had 
prolonged fixation in Zenker's, and that the potassium bichromate may have mordanted 
the essential lipids in the bacilli and foamy cells, and made them more permanently 
stainable by the original technique than they are after short-term fixation. This 
is a subject for investigation. 
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The Leprosy Control Programme-of the Philippines in its present form is 
the result of continuing modifications which have been introduced as a·better 
knowledge of the disease, particularly its epidemiology in the country, and 
more effective treatment have become available. Further modifications will be 
made in tho future if so indicated by the progressive assessment of the impact 
produced by the programme on the prevalence of leprosy in the Philippines. 

A definite policy of leprosy control was introduced in 1907 with tho 
establishment of the Culion Leper C olon,y -where all cases of leprosy confirmed 
by bacteriological examination were compulsorily segregated, in accordance with 
the sonitary law them in force. A limited number of cases were ret::lined at the 
San Lazaro Hospital for research purposes and for other reasons. This law was 
later in~orporated in the Administrative Code of the Government which was pro
mulgated in 1916. During the period from 1907 to 1930, therefore, all activities 
with regard to leprosy vJOre concentrated in the Culion Leper Colony and at the 
Leper Department, San Lazaro Hospital, except for the apprehension of all 11 open11 

cases which was done by the provincial and municipal health personnel aided by 
police officers. 

2. THE CEBU PILOT PROJECT 

Groat changes in the implementation of the programme took place in 1930, 
These changes were initiated and developed during a ten-yeor pilot program.ne 
undertaken in the Province of Cebu from 1927 to 1936 under the direction of 
Dr. Jose N. Rodriguez. It led to the establishment of three basic units, 
namely, (a) a regional leprosarium (now known as a sanitarium); (b) a station
ary skin clinic and (c) a travelling skin clinic. Their combined activities 
were so designed so as to accomplish as effectively as possible a co-ordinated 
programme of case-finding, case-holding (treatment) and a follow-up programme 
covering the entire Province. The manner in which these three units were estab
lished will now be described. 

2.1. regional 1 rosarium (now known as the Eversley 

4 detention camp which had long existed at Carreta near the outskirts of 
Cebu City as a gathering place of patients to be brought to Culion, was converted 
into a regional sanitarium in 1927. Its success in attracting early cases of 
leprosy and in developing good support of the public made it possible to insert 
funds in the 1929 national budget for the establishment and operation of eight 
regional leprosaria. Dr. Rodriguez was appointed General Supervisor of the 
whole ·system of regional leprosaria and he assisted in the selection of their 
sites, in staffing them and in trainir..g their personnel. 

Thus, a policy of decentralization of tho national policy of leprosy 
segregation was adopted. In the meantime, a donation of f300 000 from the 
late Mr. Eversley Childs, a philanthropist from New York City secured by the 
Leonard Wood Memorial, made possible the construction of the present Evorsley 
Childs Sanitarium on land donated by local philanthropist. 
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2.2. How the Cebu Skin Dispensary was established 

Due to the discovery of liternlly hundreds of cases with "incipient" 
lesions· of leprosy in Cebu City itself and in the neighboring towns of Opon, 
Cordova, Talisay and Mandawe, similar to those that had been studied previously 
in the Culion children, Dr. Rodriguez established in 1927 a "Skin Clinic 11 in the 
Office of the District Health Officer whero such oarly cases were injected with 
chaulmoogra derivatives. At tho same time, other skin diseases were treated 
in the same clinic in order to attract the cases with early lesions of leprosy. 
This clinic came to be kno'Wil:J. as the Cebu Skin Dispensary and has served as a 
model far other stationary skin clinic that were established later in other 
highly endemic regions of the Philippines. 

The Cebu Skin Dispensary proved to be very effective for case-finding 
but was not very successful for case-holding (treatment) because a proper follow
up was not possible and the clinic attendance of the patients was irregular. 
Only the 11 closed11 cases were treated with chaulmoogra derivatives, in order not 
to go against the then existing provisions of the hdministrative Code which 
required all llo:pen" cases to be segregated in leprosaria. 1~ permanent building 
was constructed for the Cebu Skin Dispensary by the Leonard Wood Memorial in 
1929 at the Carreta district in the outskirts of Cebu City. 

2.3. The Cebu Travelling Skin Clinic 

nt the same time, a mobile skin clinic was also established in order to 
cover the distant towns north and south of Cebu City, including those in the 
western coast of the province and Bantayan Island. This travelling clinic 
employed a method of "rapid" survey which consisted of examining certain groups 
in the general population that were expected to yield the most number of cases, 
namely: 

(a) 
(b) 
(c) 

(d) 

(e) 
(f) 

(g) 

(h) 

house cont~cts (best source of new cases); 
school children (very good source); 
labourers of factories such as the Visayan Refining Compa~ 
and the Hoa .... Hin Shipyard at Opon (no case of leprosy found); 
those consulting at temporary "skin clinic" clinics conducted 
in different towns (very good source); 
farmers; 
fishermen (no distinction found - the prevalence was the 
same as in the general population); 
persons attending town markets (not effective for many 
reasons); and, 
suspicious cases reported by health personnel, municipal 
officials, school teachers and others (good source). 

Using the information items obtained, a method of rapid survey was 
evolved which can be undertaken by a small travelling skin team that will 
conduct a rapid examination of the following groups of the population: 
(a) house contacts of previously registered and newly found cases; (b) school 
children; (c) those coming to the daily skin consultations; and (d) reported 
suspects. This is now the method of case-finding being followed by the ten 
travelling skin clinics in the national prograwme. 
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Epidemiological studies were carried out throughout the duration of the 
Cebu pilot leprosy control project, and the results of those studios were utilized 
in guiding the programme that was being evolved. Some of these findings in
cluded the observation that in all surveys made in the 52.towns of Cebu, from 
40% to 45% of the known cases belonged to the "open" or lepromatous or malignant 
type. 

Another finding was the observation that the disease was focalized in 
most of the municipalities surveyed, that is, the large majority of the cases 
occurred in certain barrios ur districts, and although cases did occur in the 
other districts, most of the new cases found yearly came from the same well
established foci. In other VDrds, the disease was not spreading by extension 
from the oJd foci or by production of ne1-r foci. Rather, the disease was main
taining itself in Cebu through infection of exposed housomates, relatives and 
neighbours residing in the same focus as the infected cases. 

Following the initial field studies, the Leonard Wood Memorial started 
its world-renowned intensive epidemiological studies in July 1933, under 
James A. Doull; these are still being continued by Dr. Ricardo Guinto and his 
associates. It is through these intensive and scientific field studies that 
many established facts about epidemiology of leprosy became known for the first 
time. Some of the lessons obtained from this survey will be explained by 
Dr. Guinto himself in this course. 

Summarizing the results obtained in the Cebu pilot project, it was amply 
demonstrated that the establishment of a regional sanitarium was quite effective 
in promoting early voluntary segregation of 11 open11 cases. On the other hand, 
the stationary skin clinic, by treating all kinds of skin diseases was found to 
be a valuable supplement to a liberalized segregation policy by attracting even 
earlier cases which would never consider entering a leprosarium because· their 
lesions were not prominent or distinguishable. il.lso, as already stated, the 
stationary skin clinic was effective for case-finding but was not successful 
for effective administration of chemotherapy. 

3. STEPS I&DING TO THE ESTliBLISHMENT OF THE PRESENT 
NNriONAL LEPROSY CONTROL PROGRAMME 

In preparation for a progressive national control programme, it was 
necessary to study the distribution and prevalence of the disease for the 
entire country. In this connection, the pertinent data were obtained from the 
records of admissions to Culion and to San Lazaro from 1907 to 19301 classified 
according to province of origin. To this was added Ja ter the corresponding 
data from all the sanitaria beginning 1931. These records have shown that 
admissions from year to year have coms from all the provinces of the Philip
pines, but certain provinces invariably furnished many patients while others 
invariably yielded but few cases annually. 
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Moreover, in the list of provinces arranged according to the number of 
admissions, it was remarkable that the corresponding rank of the various provinces 
showed the same pattern every year. Thus, Cebu always headed the list by far, 
followed by Rizal, including t~e City of Manila, Iloilo, Albay, Ilocos Sur, 
Leyte, Bulacan.~ Camarines Sur, Sor sogon_, Bohol, Nueva Ecij a and Pampanga among 
the first twelve, while the bottom part of the list included Isabela_, Marinduque, 
Nueva Vizcaya, Catanduanes and Davaoo 

For the purpose of demonstrating how stationary skin clinic works, one 
was established in Manila in 1939 by Dro Rodriguezo When the Second World War 
broke out on 8 December 1941_, 180 early cases of leprosy had been diagnosed and 
were being treated in this clinic among several hundred skin cases that also 
came for consultationo 

Although this stationary clinic was closed during the Japanese occupation, 
its success in the capital city of Manila in discovering new cases was witnessed 
by the highest health authorities and this demonstration prepared the way for the 
establishment of this type of institution in suitable places later. Thus, the 
general concept of out-patient or domiciliary treatment of certain types of 
leprosy came to be officially dece:pted in the Philippines as a national policy. 

The last ~vorld War brought about a serious setback to ·the leprosy work 
in the Philippines and prevented the introduction of the sulphones earlier.. It 
was not until 1948 that the dosage for Filipinos was worked out and out-patient 
treatment was tried out in the Man:Lla Skin Clinic in the Sen Lazaro Compound the 
following year. 

With the creation of the Division of Sanitaria in 1957, with Dr. Rodriguez 
as the~ first chief, the move to~rards the out-patient or domiciliary treatment 
with D.D.s. received further impetuso A formal request for UNICEF/WHO aid in 
establishing travelling skin clinic service resulted in the signing of a Tri
partite Plan of Operations on 27 November 1954 -vv-ith tho placement of two travel
ling skin clinics in the field in 1955, three more in 1957 and the last five 
units in 1959., 

4" THE PRESENT LEPROSY CONTROL PROGRAM~r:E IH THE PHILIPPINES 

4.1. Background 

The reorganization of the Department of Health in 1958 under Republic 
Act 997 which legalized Plan 12-A of the Reorganiz.ation Commission has changed 
the evolving design of the leprosy control programmeo Under this law, the 
field services of the programm-::: consisting of the sanitaria_, the stationary 
skin clinics and the travelling skin clinics passed under the administrative 
control of eight regional health offices into which the country had been 
divided.. With the transfer of tho administrative functions to the reeional 
health directors~ the leprosy control programme became integrated with the 
regular health service at the regional level. It was possible to train and 
field all the five remaining travelling skin clinics before Plan 12-A was 
fully implemented on 1 July 1960. 
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Under the re-organization, the overall responsibility of the programme 
still belongs to the Chief, Division of Sanitaria, who operates under the super
vision of the Director, Bureau of Disease Control and the Undersecretary .for 
Health·and Medical Services. His functions, however, are now limited to, among 
others, the development o.f plans, programmes, operational standards,. administra~ 
tive and management techniques in the control of leprosy. - However, the Chie.f, 
Division of Sanitaria and his headquarters sta.f.f still retain technical super
vision over the different .field units under the programme; part of the 11 other 
duties" of the headquarters staff consist of the evaluation of the results o.f 
the programme. 

The integration of the leprosy control programme at the local level of 
the regular health service is proceedi~~ more cautiously. There is a continuing 
programme of inservice training of the personnel of the local health units in 
the diagnosis and treatment of the disease. Treatment is administered by the 
rural health units with technical supervision of the leprologist in charge of 
the travelling skin clinics. The diagnosis of all suspected cases of leprosy 
must be confirmed by the leprologist before their names are placed in the registry. 
Follow-up is also supervised by the personnel of the skin clinics and the reports 
which permit the evaluation of the programme are also submitted by them. 

The success of the leprosy control programme will depend to a large 
measure on its integration with the rural health nnita of the regular health 
service of the country. The rural health personnel, which consist of a physician, 
a nurse, a midwife, and a sanitary inspector as the basic unit, can give anti
leprosy treatment provided the cases are not too numerous in their district. 
Of the total of 1371 municipalities and municipal districts in the Philippines, 
1345 of them have rural health units. 

As at present organized, the field services include three operating units, 
namely, (a) sanitaria, (b) stationary skin clinics and (c) travelling skin clinics. 

They are organized practically along the same lines as similar institutions which 
were evolved in the Cebu pilot project. 

4.2. The sanitaria 

The names, location and number of patients in each of the eight sanitaria 
located in different parts of the Philippines are given below: 

Name of Sanitaria 

1. Central Luzon Sanitarium 
2. Culion Sanitarium 
3. Eversley Childs Sanitarium 
4. Western Visayas Sanitarium 
5. Bicol Sanitarium 
6. Mindanao Central Sanitarium 
7• Cotabato Sanitarium 
8. Sul10. 

Location 

Tala, Caloocan, Rizal 
Culion, Palawan 
Cebu City 
Sta. Barbara, Iloilo 
Sipocot, Camarines Sur 
Zamboanga 
Cotabato, Cotabato 
Jolo, Sulu 

No, of "active 
cases" of leproSil 

2306 
1295 

851 
607 
365 
367 
245 
145 

Total • 0 • • • • • 6181 
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The Leprosy Segregation Law provides that only bacteriologically positive 
cases shall be admitted to the sanitaria, so that health personnel and others 
wishing to refer patients for admission should first arrange for a bacteriological 
examination to be done in a public health laboratory or for glass slides contain
ing properly prepared smears from the skin lesions and nasal septum to be sent to 
the Division of Sanitaria, Bureau of Disease Control, for confirmBtion of the 
bacteriological findings. 

Due to the heavy expenses of maintenance in the Sanitaria, preference is 
given to patients of the lepromatous type who are highly infectious, these with 
severe acute lepra reaction, those needing special treatment, and those who ex
pose many children in their families. 

The results of the treatment are assessed every six months and those 
found to have become bacteriologically and clinically negative are examined by 
the Local Examining Committee. If found to be clean, such negatives are submitted 
to the National Disposal Committee which visits each sanitarium twice a year for 
final confirmation of the findings • 

One year after a patient is declared negative, he may be released and 
sent home; those who desire to complete their full negative period of two years 
may remain in the sanitarium after vlhich period they are it discharged". Negatives 
who are disabled or are disfigured by the disease are permitted to spend the rest 
of their lives in rehabilitation centres located in the sanitaria. 

4.3. The stationary skin clinic services 

The following gives the location of the four stationary skin clinics 
placed in centres of high endemicity, and the number of patients under their care: 

Stationary Skin Clinics 

1. Leprosy Research and Training 
,z. Cebu Stationary 'Skin Clinic 
J. Ilocos Stationary Skin Clinic 
4. Bicol Stationary Skin Clinic 

Location 

Centre Manila 
Carreta, Cebu City 
Vigan, Ilocos Sur 
Legaspi, Albay 

Total 

No. af "active 
cases" of leprosy 

• • • • 

1920 
1123 

656 
344 

4043 
The stationary skin clinics are very effective in case-finding. During 

1960, 1174 or 42% out of 2737 new cases discovered, were found by the four 
stationary skin clinics. 

The success of the stationary skin clinics as a case-finding device 
lies in the fact that the public receives free consultation and treatment for 
all kinds of skin diseases and thus attract the early cases of leprosy as vmll. 
Also, suspiciouo or doubtful cases are referred to these clinics by medical 
practitioners, health personnel, teachers, employers and others. 
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Being near sanitaria, the ~mila, Bicol and Cebu Skin Clinics do not 
treat the lepromatous types which are best hospitalized so as to get the maximum 
benefit from the treatment. "Open" cases however are treated in the Ilocos 
Skin Clinic due to its great distance to the nearest sanitarium which is the 
Central Luzon Sanitarium at Tala, Novalichos, Rizal. 

The travelling skin clinic services 

The travelling skin clinics constitute the only part of the programme 
which is receiving UNICEF/WHO aid so far. Starting with only· two units under 
the Tripartite Plan of Operations signed on November 27, 1954, this was augmented 
by three more teams as provided for in Addendum No. 1 signed on 26 October 1955, 
together with a special follow-up unit attached to the Cebu Team and a treatment 
unit to use parental DDS suspension. Finally in January 1959, five more teams 
were created in accordance with Addendum No. 2. 

Each unit consists of a physician, a nurse 1 a technician and a clerk
driver, all of whom are paid from government funds, beside travelling expenses 
(including gasoline) and miscellaneous supplies. The cost of each team to the 
Government is Y21 523.90 per year or a little short of 11800 per month which 
comes to about i68.98 per working day on an average of 26 working days. 

As the location and extent of the territory to be covered by each team 
is important, this received careful study beforehand. Obviously the prevalence 
of leprosy must be high so that the expected per capita cost of each new cases 
discovered and the supervision of the treatment to be performed by them 1vould 
not entail a high per capita cost. 

The headquarters of each of the ten travelling skin clinics and the 
number of patients under each of them are as follows: 

No. of 11 active 
Travelling Skin Clinics Location cases" af le;erosy 

1. Cebu Travelling Skin Clinic Carreta, Cebu City 439 
2. Iloilo Travelling Skin Clinic Iloilo City 516 
-'· Ilocos Travelling Skin Clinic Vigan, Ilocos Sur 791 
4. Pangasinan Travelling Skin Clinic San Carlos, Pangasinan 474 
5 .• Leyte-samar Travelling Skin Clinic Tacloban City 313 
6. Southern Tagalog Travelling Skin 

Clinic Pasig, Rizal 118 
7· Central Luzon Travelling Skin 

Clinic San Fernando, Pampanga 207 
8. Bicol Travelling Skin Clinic Legaspi, Albay 80 
9. Western Mindanao Travelling 

Skin Clinic Ozamis City 133 
10. Eastern Mindanao Travelling 

Skin Clinic Davao City 162 

Total • . • • 3233 
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Each travelling clinic serves a total population from 1 027 510 to 
2 161 130 persons, the average being about one million and a half while the 
registered number of leprosy cases ranges from 80 to 791 patients. Most of 
the units with few patients are in the field less than one year. The units 
assigned to Mindanao Island have less population to cover and much fewer 
registered cases than the others but on the other hand they have to cover a 
much larger territory. Their main function is to prevent the spread of leprosy 
among thousands of emigrant settlers arriving to establish their ow.n farms 
every year. 

5. THE REHABILITATION PROGRAMME 

Rehabilitation of patients was undertaken as soon as the different sani~ 
taria were establi~hed. The scope of tho programme is as follows; 

(a) agricultural; 
(b) animal husbandry - poultry, pig-raising, salt-water fishery, 

fresh-water fish culture; · 
(c) handicrafts ... carpentry, bo.skot-molcing, mat-i-reaving, sowing 

and embroidery; 
;(d) physiothe:t'apy .;.. massage, wax-therapy, electrical stimulation, 

exercises; and, 
{e) plastic surgery - (practically non-existent but definite steps 

are being undertaken to overcome this deficiency) • 

. The mbst ambitious part of the programme is to convert the Culion, 
Central Luzon, and the Bicol Sanitarium into agricultural colonies. 

The rehabilitation activities in the larger sanitaria are outlined below·: 

(1) Culion Sanitarium 

Soon after its establishments in 1907, some of the colonists settled 
in farms in the overlying districts of Palumpong and Baldad. Sea-fishing became 
an important and profitable industry managed entirely by the patients. 

As early as 1924, an agricultural colony for negative patients was 
established; a seven-kilometer road was built to it but the project failed for 
many reasons. After the last World War, it was renewed and it is slowly taking 
shape at the present time. There is a qualified farm adviser in charge of all 
agricultural activities. 

There is a carpentry shop and embroidery work is going on the 
girlst dormitories. The main stumbling block to success with the cottage 
industries and the handicraft projects in all the sanitaria is the refusal 
of the public to buy their products. 

There is a physiotherapist at Culion who gives massage and elec
trical stimulation. 
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(2) The Central Luzon Sanitarium 
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As at Culion, all construction work in the sanitarium is done by the 
patients,· for which they receive nominal wages. There are furniture shops, 
piggeries, poultry raising, and gardening under the guidance of a farm adviser 
for the men and ombroide~y taught by Sisters of Charity for the women. 

Oil-massage, wax-therapy, special exercises to retrain paralyzed 
muscles and electrical stimulation are done by a physician who has trained under 
Dr. Brand. The operating room has been improved and surgical applicances and 
instruments are being secured so it will soon bo possible to do plastic opera
tions in the sanitarium.. The long-need X-ray apparatus will soon be available. 

(3) Bicol Sanitarium 

The patients grow their own vegetables to supplement their diet and 
a fruit orchard has been started to train patients in horticulture, particularly 
in the care of citrus trees which grow very well in the region. 

(4) Tho Evorsley Childs Sanitarium 

Patients are being trained in tho care of pigs, poultry, and rabbits. 
The tilapia (fresh water fish) project has not flourished due to the fact that 
the patients do not like to eat this fish~ A promising mat-making proj oct did 
not progress until a pandanus grove i"Ias planted; it is now furnishing tho leaves 
needed in the weaving of fine mats. 

6. HEALTH EDUCATION 

The physicians in charge of the tr.:welling skin clinics have been found 
to be quite effective in advancing health education with regard to leprosy. 
They furnish news items to the local periodicals, deliver lectures in the 
schools and at public gatherings, explain the programme to the local officials 
and give advice to the patients and their housemates. But after all, the actual 
sight of patients improving under treatment in tho villages where the inhabitants 
can note their progress is tho most potent means of convincing now cases to come 
forv.rard voluntarily and promptly for treatment. 

7. THE AIM OF 'I'HE PHILIPPINE LEPROSY CONTROL PROGRAMME 

The basic aim of tho Leprosy Control Programme in the Philippines is to 
place all cases of leprosy with active manifestations of tho disease under sus
tained sulfone treatment until they become disease arrested and under agencies 
that can best administer such treatment to each individual patient. The treat
ment is expected to shorten the period of infectivity of 11 open11 cases, and even 
those vJho are not rendered bacteriologically negative, are rendered less infec
tious. Since the low infectivity of leprosy under ordinary circumstances is 
well known, such sustained treatment will result in a decreasing number of new 
infections, thereby eventually leading to the control of the disease. 

Other methods of prophylaxis such as tho use of BCG vaccination among 
tuberculin negative contacts to known cases, and the employment of chemo
prophylaxis are being tried in small pilot areas. 
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The Philippine Leprosy Commission recommended in September '1935 that 
group segregation should be continued as the basis of leprosy control in the 
Philippines, that regional agricultural colonies should be established for the 
segregation of positive lepers who are pnysically fit to engage in agricult~al 
work, and that one such colony should be established in one of the provinces 
adjacent to Manila. 

On the basis of this report, the Central Luzon Sanitarium was chosen 
as one of these agricultural colonies. Located in Tala, Caloocan, Rizal, some 
27 ~ilometers north-east of Manila, it is composed of 780 hectares of undulating, 
rolling agricultural land, surrounded by creeks. It is 300 to 350 feet above 
sea level with a varying temperature of 21°C during the coldest months of 
Christmas to 280C during the hotest months of April and Mqy. It has a high 
relative humidity of 76.7% to 85.7%. 

Inaugurated on 17 May 1940, this sanitarium was organized by Dr. Jose 
N. Rodriguez, then General Supervisor of Regional Treatment Stations, with 
around 30 officers and employees from the Culion Leper Colony and fram the 
Central Office in Manila. Dr. Marciano Carreon replaced him in July 1940 and 
remained there up to the outbreak of the war. During the Japanese occupation 
several doctors replaced one another in acting capacity. In June 1945, Dr. Jose 
Alonso was appointed Acting Chief and was relieved by Dr. Jesus C. Puno on 
28 December 1946, also in an acting capacity. Dr. Leandro V. U,yguangco was 
permanently appointed in February 1947 and stayed there up to January 1954, 
when he was transferred to the Central Office. Dr. Antonio C. Jovellanos took 
over in a temporary capacity up to ~May 1954, when Dr. Artemio F. Runez was 
transferred on a permanent appointment from the Eversley Childs Sanitarium. 

The 40 initial pa·tients in May 1940 rapidly increased to 600 before the 
outbreak of the war on 8 December 1941. Due to inherent difficulties of the 
war, however, most of the patients died or returned to their homes, leaving 
o~ 83 patients on 31 July 1945. After the war, however, patients voluntarily 
sought admission so that by the end of 1946 there were 595, and as of 31 October 
1961, there was a total of 2426 patients and 263 non-loprotw nursery children., 
Table I will show the movement of population from 1946 to 31 October 1961. 

futhough this sanitarium was intended more for male patients for agricul
tural purposes, female patients had to be admitted later on after the war as a 
necessary complement in a normal community life. This therefore, lead to inter
marriages and to child birth. Hence, the subsequent need for a nursery preven• 
torium which was later established in 1950. Table I will also show the births, 
deaths and releases in the nursery. 

Some 654 children have already been taken care of in this nursery and 
because of its limited capacity, children before or upon reaching the age of 
six years have had to be released to relatives outside, or to be adopted by 
selected couples outside. The rest are sent to the Welfareville Institution, 
~ich is a government institution for orphans or for the children of leprous 
parents. This nursery is under the management of 14 Sisters of Charity under 
the Franciscan Missionaries of Mary. They employ 63 female attendants and 
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U other helpers. The cost of maintenance is from donations gathered by 
Rev. Fr. Anthony Hofstee, the Sanitarium Chaplain, who is an J~.merican Dominican 
priest, who saw action in the Philippines during the war as a United States 
Navy chaplain and asked for assignment in the Islands upon his reversion to 
inactive status. The cost of construction of the 12 buildings of the nursery, 
estimated at 1200 000.00, has been met from private donations from charitable 
societies and persons. 

2. PRESENT FACILITIES 

This sanitarium has in the non-leper compound one administrative build
ing; one big building wherein are hc'l'lSed the lecture room and social hall, the 
emplqyees mess hall, the kitchen, the office of the Police Force, quarters for 
the male officials and employees and the Office of the Commissary Section,A two ·"" 
doctors' quarters; four employees duplex cottages; two empla.yees fami~ barracks; 
another building for employees quarters; a Catholic Church; a garage with~car-
pentry and mechanical shop; two bodegas; and a non-leper Elementary School 
building. 

In the Nursery Compound, there is the Catholic Sisters Dormitory with 
a chapel; eleven separate buildings for tho children; a complete small laundry 
plant and a visiting shade where the patients can visit but not touch their 
children during Sundays. 

In the Leper Compound, there are twelve cottages; ten quonset huts; 
fourteen bungalows; two Protestant dormitories; a very spacious infirmary 
building housing the operating room, the X-ray room; the pharmacy annex, the 
male ward, the female ward, the veterans ward, the laundry room, the office of 
the medical and nursing staffs, and the linen room; one laboratory and research 
building, also housing the dental clinic; a town hall; a rehabilitation building 
with its carpentry shop, recreational facilities and p~sical rehabilitation 
equipment; a reading centre; a stage with a cemented basketball court in front 
which acts also as the dance hall; a morgue; a stockade; a two-story school 
girls' dormitory; a Catholic Church, .. a Protestant Chapel; an Iglesia ni Kristo 
Chapel; a nice big private school building for the High School, Normal College 
and College of Education; three public primary and elementary school buildings 
and a domestic science building. 

The 44 patient dormitories have only a total bed capacity for 1100 
patients. The infirmaries have a total bed capacity of 150, Since the patients 
cannot all be accommodated in government quarters, they have voluntar~ built 
around 583 private houses now accommodating the rest of the population, mostly 
married ones. Likewise, since the administration personnel cannot all be given 
government quarters, they have also built 26 private houses for their respective 
families. The Sanitarium has 55 000-gallons water tank and four water pumping 
machines. It also has an ambulance, 2 Fargo wagons, 2 big cargo trucks, a sedan 
car and another hauling car. 
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For purposes of administration, the Sanitarium has been divided into the 
Administrative Division and the Medical Division. The Administrative Division 
is headed by a non-medical administrative assistant and the Medical Division is 
headed by a medical specialist II. The Administrative Division is divided into 
the Clerical Section, Property Section, Commissary or Dietary Section, Security 
Section, Building and Ground Maintenance Section, Environmental Sanitation Sec
tion, Electrical and Mechanical Section and Finance Section. The Medical Division 
is divided into the Infirmary Section, Anti-Leprosy Section, Nursing Section, 
Laboratory Section, Rehabilitation Section, Pharmacy Section, Dental Section and 
the Special Service Section. Figure I will show the organizational set-up of 
this Sanitarium. 

The Administrative Assistant has the following duties: 

1. attend to all details of hospital administration assigned to him 
by the Chief of Sanitarium; 

2. assists the Chief of Sanitarium in the over~all administrative 
supervision of all the departments and services of the Sanitarium; 

3. assists the Chief in the co~ordination of the clinical and adminis
trative functions of the Sanitarium; 

4. has immediate supervision of the administrative staff personnel; 

5. responsible to the Chief for tho preparation of tho financial and 
statistical reports and records of tho Sanitarium; 

6. is incharge of the medical records of the Sanitarium; 

7. responsible for the acquisition, disposition and safeguards of 
hospital property, furniture, equipments and supplies and shall 
make or cause to be made a periodic inventory of same to be sub
mitted to the Chief of Sanitarium or to other offices concerned; 

8, responsible to the Chief for the peace and order in tho Sanitarium; 

9~ helps the Chief in the investigation of complaints and administra~ 
., tive charges against patients and personnel. 

The Supervising Physician or Medical Specialist II has the following 
duties and responsibilities: 

1. responsible to the Chief of Sanitarium for the medical care and 
treatment of all patients; 

2. supervises the medical wards, the laboratory, consultations and 
the anti•loprosy treatments; 
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3. co-ordinates the functions and activities of the medical staff, 
technical staff, nursing staff, dental staff and the pharmacyJ 

4. makes the necessary reports needed for the medical units; 

5. performs or cause to be performed operations and autopsies. 

The Clerical Section: 

1. receives and puts on file all communications so received; 

2. prepares and transmits communications and reports to other 
offices; 

3. is responsible in the upkeep of records. 

The Property Section: 

1. takes care of the procurement of oquipmonts, furniture, supplies· 
and materials needed by the Sanitarium, including their issuance, 
distribution and d:tsposi tion; 

2. is responsible for all government properties including its location 
and upkeep; 

3. makes the necessary periodic inventory of all government properties 
including submission of necessary reports. 

The CommissasY Section is responsible for: 

1. the requisitioning, marketing, storage, preservation, preparation 
and serving of foods to patients and personnel; 

2. the requisitioning or market purchase and issuance of raw food 
rations to the patients; 

3. the maintenance of sanitation and cleanliness in the Kitchen and 
Ration House; 

4. the implementation of dietary orders of the physicians for the 
patients. 

The Security Section: 

1. is responsible for the maintenance of peace and order in the 
Sanitarium; 

2. is responsible for the enforcement of hospital rules and regulations; 

3. is responsible for the protection of government properties as well 
as properties of the patients and personnel; 
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4. conducts investigation of cases, either civil, criminal or 
administrative in accordance to order of the Chief; 

5. is responsible for the safekeeping of patient prisoners in the 
stockade. 

The Building and Ground Maintenance Section: 

1, is reponsible for the construction, maintenance, repair and upkeep 
of government buildings and installations; 

2. is responsible for the beautification and upkeep of gardens, parks, 
grounds, streets, buildings and other installations; 

3. propagation of trees and plants; 

4. encourages and gives assistance to patients in farming, poultry; 
piggery and other animal husbandry; 

5. the building of canals for proper drainage. 

The Environmental Sanitation Section is responsible for: 

1. the sanitation and cleanliness of tho Sanitarium; 

2. the proper sanitary up-keep of government dormitories, toilets and 
other installations; 

3. the proper collection and disposal of garbage and refuse; 

4. the immuni8ation of the population against disease; 

5. the treatment of the water supply of the Sanitarium and its 
frequent examination to determine its fitness for human use; 

6. preparing and keeping General Inf1rmation Records of newly-admitted 
patients and furnishes names of newly-admitted leprosy cases to 
their respective Health Units from where patients came from. 

The Electrical and Mechanical Section is responsible for: 

1. the management and operation of the Motor Pool; 

2. the maintenance and repair of motor vehicles and machineries; 

3. the installation, maintenance, and rep3ir of electric connections 
to government buildings, streets, and employees' and patients' 
houses; 

4. the water supply of the Sanitarium, including its purification 
system in co-operation with the Sanitary Inspector. 
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The Finance Section• 

1. advises the Chief on financial matters; 

2. is responsible for the proper disbursement of government funds 
and keeps records of same; 

3. collects and deposits in the National Treasury incomes of the 
Sanitarium; 

4. receives fund allotments and maintains bookkeeping records of same 
while at the same time appraising the Chief of the status of the 
said funds; 

5. prepares payrolls and vouchers and keeps records of collections and 
disbursements; 

6. prepares financial reports for submission to other offices. 

The Infirmary Section takes care of: 

1. the Male and Female ~Jards, the Veterans' Ward, the Invalid Wards 
and the Tubercular Wards; 

2. the surgical cases, OB cases and other bed patients. 

The Anti-leprosy Section: 

1. takes care of the dispensaries or clinics with their consultations; 

2. takes care of the anti~leprosy treatment in the five anti-leprosy 
units; 

3. observes and evaluates the progress of the anti~leprosy treatment 
and submits pror,ressive reports on all patients every six months; 

4. makes reuearch on the evaluation of anti-leprosy drugs. 

The Laboratory Section is responsible for: 

1. the examination of blood, feces, urine, tissues and other specimens 
submitted for examination; 

2. the performance of autopsies. 

The Rehabilitation Section: 

1. is responsible for the proper orientation and adjustment of new 
patients to their new environment in the Sanitarium; 

2. responsible for the prevention of pnysical deformities and their 
correction or amilioration if possible; 
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3. takes care of the education of the patients for the prevention of 
deformities; 

4. institutes therapeutic and corrective measures available such as 
wax therapy, electric galvano therapy, massage, splinting and the 
giving of passive or active exercise; 

5~ stimulates the patients to a normal outlook of life inspite of 
adversities; 

6. educates patients in some trade such as carpentry, wood-carving, 
basket makir~, watch repairing, ceramics, hat weaving, painting, 
hollmv block making and others; 

7~ institutes reconstructive surgery when needed and if possible. 

The Pharmacy Section: 

1. is responsible for the requisition and stocking of needed medicine 
in the Pharmacy; 

2. dispenses prescriptions made by physicians and keeps records of same. 

The Dental Section: 

1. attends to the dental care and treatment of the patients and person
nel and keeps records of same; 

2. makes the necessary reports of such treatment. 

4. PATIENT SERVICES 

As a means to augment the manpmver service of the sanitarium, patients 
are employed in the Security Force for guarding purposes; in the Nursing Service 
as para-medical nursing aiders, medicine distributors, attendants, litter bearers, 
janitors and toilet cleaners; in the Labour Service for gardening, street clean
ing, toilet cleaning, food distribution, garbage collection and disposal, 
cemetery caretaker and grave diggers; in the Carpentry Services as carpenters, 
masons and tinsmiths; in the Electrical and Mechanical Services as drivers, 
electricians and machinists; in the Recreational Services as musicians far the 
patients orchestra; in the Linen Services as laundrymen and seamstress. 

By giving the patients some work, they are helped to earn some pocket 
money for their needs and perhaps to help their dependents outside. They are 
also given an opportunity to occupy themselves, thereby helping them while-
away their time and forget their worries and seclusion. It is a means to econo
mic and occupational rehabilitation. 

The patients are given some voice in the administration. The Tala 
Advisory Council was created to act as the liaison body between the patients 
and the administration. It has a president (Mayor), vice-president (Vice-Mayor) 
and eight councillors, all elective for a term of one year. It has also a 
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treasurer, secretary, legal adviser, and an auditor, all appointive during the 
term of this councilQ This council has been very active in bringing to the atten
tion of the Administration the needs of the patients. It can be very helpful 
to the administration if regimented and disciplined, otherwise it can be harmful 
if uncontrolledo 

There are other societies that are helpful to the normal life of the 
Sanitarium. The Woments Club looks after the welfate of the women population. 
The Tala Walking Corporation looks after the welfare of civit.:!-spirited patients. 
The Ex-servicemen Association looks after the good of the war veterans. The 
Farmers' Association looks after the welfare of the farmers. The Athletic 
Association and the Chess and Pingpong Club are concerned with the encouragemen~ 
of althJ.e tics among the patients!> The Third Order of Saint Dominic looks after 
the general welfare of the Catholic population. The Protestant group is also 
active in the preservation of unity among themo The Church of Christ members are 
also all united Qy a common religious beliefo 

Above all these bodies ~s the Administrative Council of Tala, which is 
composed of all the chiefs of divisions and sections in the Administration such 
as representatives of the personnel and the members of the Advisory Council, 
chiefs of all the patients~ organizations and prominent patients of the community 
as representatives of patients. This body meets every month to help the Chief of 
the Sanitarium work out plans of administration as well as social activities for 
the general welfare of the communityo This in one way brings the administration 
direct and closer to the patients because in these meetings, the patients can 
bring out problems which can be answered and solved on the spot Qy the correspond
ing chief of division or chief of section concerned. Petty differences between 
the patients and the Administration can be ironed out at once in these meetings 
and the chief of sections can be·put to task for any fault or shortcoming in his 
own respective unit. In one way, these meetings bring together all the important 
personnel of the Administration and the important patients of the Sanitarium to 
plan and implement administrative procedures for the common welfare and united 
undertaking of all concernedo This council, therefore, acts as a powerful uni
fying body to bring together in greater cohesion the patient body and the ruling 
administrative personnel~ 

The patients are also given a voice in the acceptance of their food 
rations. Two councillor-representatives from the Tala Advisory Council and two 
other patient employees help the Dietitian, the Administrative Officer or his 
representative, the Property Officer or his representative, the Sanitary Inspector, 
the representative of the Chief of Sanitarium aside from the two or three Auditing 
inspectors from the General Auditing Office of Manila in receiving and accepting 
the raw food rations being delivered every day by food contractors. At times, 
these patients reject these food deliveries especially for reasons of poor or 
deteriorating quality. In such eventuality, the administration has to substitute 
canned goods fer these rejected deliveries. 

This sanitarium offers the patients the chance for free education. 
Opened on 1 July 1946, the Primary and Elementary Schools, offering classes 
from Grade I to Grade VI, have already graduated 504 pupils from the primary 
school and 459 graduates in the elementary school up to April 1961. At present; 
there are 17 pupils in Grade I, 18 in Grade II, 44 in Grade III, 36 in Grade IV, 
51 in Grade V and 62 in Grade VIG There are 9 teachers, all paid and super
vised by the Bureau of Educationo 
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A Vocational High School, benevolently and gratuitously maintained from 
private donations gathered by Rev. Fr. Anthoqy L. Hofstee, was opened in 1951. 
Since 195~, it has alreaqy graduated 158 high-school graduates. It has now, 96 
students in First Year, 64 in Second Year, 39 in Third Year and 37 in Fourth 
Year. It has 16 faculty members, all patients. 

The College of Education was opened in 1955. Since 1959, it has already 
graduated 22 Bachelor of Science in Education (BSE) graduates. The college has 
a total enrollment of 99 students. The ll faculty members are all patients 
except the Director, Rev. Fr. Hofstee.· For thisschool year 1961-1962, the 
school has opened a new Normal College, offering the degree of Bachelor of 
Science in Elementary Education (BSEE). It has a first year enrollment of 21 
students and has 3 faculty members. 

The school population constitutes 26% of all the patient population. 
These schools have helped very much the education of the patients and have 
given them the vocational and educational rehabilitation th~ need. This free 
education has harnessed the idle time of the young patients to fruitful purpose 
and has to a certain extent prevented juvenile delinquency. 

In these schools, Boy Scout Movement is very much encouraged, With 
four platoons, they have all in all 180 boy scouts. 

5. ACTIVITIES 

The Sanitarium has at present 13 physicians, 2 dentists, 3 pharmacists, 
16 nurses, 8 medical technicians, 2 sanitary inspectors, 16 guards, 5 drivers 
and 89 others or a total of 152 personnel. These are aided by some five casual 
labourers, 72 leper patient assistants and more than 70 temporary patient 
gratuity labourers. 

The volume of medical activities in this sanitarium can be gleaned from 
the following 1960 annual accomplishments: consultations- 13 588, prescrip
tions issued- 41 965, major operations- 18, minor operations- 324, laboratory 
examinations- 34 619, EENT treatment- 4096, dressings ... 217 522, obstetrical 
cases- 68, outside calls- 245, and dental treatment- 13 687. 

Financed by the l~erican Foundation of Leprosy, the Sanitarium has been 
doing research work for the last eight years, since 12 October 1953, to evaluate 
the efficacy of different anti-leprotic drugs now known. The first series of 
study was done in Culion and Cebu. In the second series, the Sanitarium was 
included and the work began on 12 October 1953, with a total of 233 lepromatous 
cases. The study lasted 48 weeks. The drugs used then were (1) Sulfon A, 
(2) Sulfon A with INH, (3) INH with Debydrostreptomycin and (4) Promin with 
Ilfd. The third series which began on 24 May 1955 and lasted 48 weeks had 165 
patients. The drugs used were DDS and DDS with INH in three groups of patients; 
tuberculin positive patients, tuberculin positive with BCG, and tuberculin 
positive without BCG. The fourth series began on 17 June 1957 and lasted 72 
weeks. Around 234 patients were used for the (1) SU 1906, (2) hodiaquin, 
(3) DDS in small dose and (4) DDS in standard dose. The fifth series began 
on 14 March 1960 and lasted 48 weeks with a total of 125 patients. Etisul with 
DDS was used in this series with a control. The sixth series began on 30 Octo
ber 1961 and will last 48 weeks with 122 lepromatous and borderline cases. 
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The drugs are yet unknown becau3e they are still under research and study. A 
pilot study is also beln~ made by Dre Jose Rodriguez on DDS fer intramuscular 
injections a 

Table II will show the results of anti-leprosy treatment among 2365 
patients from the time of theiJ.~ admission to 30 June 196L 

It will be seen that of the 2365 patients, 1641, or 69.39%, received 
avlosulfon, 77al9% showed improvements, 19~.'.6% remained stationary and 2.75% 
became worse. Some 283 ratients, c~ 11.97%, received Diasone, 76.68% showed 
improvement, 16.61% l'emai:1ed s·0at::Lonary &"1d 6. 71% became worse. Some 23 
patients were given CIBA 1906_, ;_:o,; or 86c96%, ohm-red iffi]?rovement and 3, or 
13.04%, remained stationary and norc.e go·t: worsea Some 91 patients were given 
A.VLO with ETISUL inunctioj.J.,.; .:;;8.9 or 41-.76%, showed improvement, 52, or 57.14%, 
remained stationary and 1, o:.· LJ.G%, became worse., Some 279 patients, or ll.BO%, 
did not receivea:cy anti-::.e:_Jrotic 0:ceatment and 3L90% showed improvement, 61.29% 
remained stationary and 16 o 45% ·oeca::r~e 1-ror se o 

To facilitate an+,i··leprot~.c t::'eatment among the patients and to effect 
a better and closer svpervi::ion of ti1e work, the patients are divided into five 
units. The first ur:rit has 537 ~:·at:i.ents, the second unit has S30 patients, and 
the third unit has S24 patients, The fo-cw.~·C,h unit is under the Leonard Wood 
Memorial Research and has 215 patientso The fifth unit has 620 patients all 
of which are negative cases. 

Two physicians are assigned to each unit~ equally dividing the patients 
in each unit. The physician r,ives the consultations in the dispensaries to his 
own patients and observes their ailments every day, or at least once a week, to 
determine the pro5~ess of the disease~ When one patient gets sick, the physi
cian attends and follows him or her to the infirmaries, thereby giving the 
physician all the opportunities to st'J.d.y his mm caseso In this way, the phy
sician has a closer supervision of the treatment and can limit the doses of the 
anti-leprotic drugs to the individual needs of the patients, as well as treat
ing them for their concurrent ailments as they ariseo 

Anti-leprotic medicir.es are distributed and recorded every day except 
Sundays, by para-·rJ.edicnl patienJ:, medicine dist,ributors, under the direct, close 
and immediate supervisio~1 of the t'n..it nurses and physicianso Patients have to 
fall in line in the clinics every day except Sundays to receive their medicines 
and the unit nurses and medicine di..stributors have to see to it that the drugs 
are swallowed in their presence.. ':L'his will assure proper medication of the 
patients. 

When some patients do not report for their daily anti-leprotic treat
ment: as can be seen from the records of the para-medical medicine distributors, 
the list of absentees is forwarded to the chief, who in turn will order the 
cutting of the food rations of the patients concerned, in the belief that 
these patients are not piTJSically present in the caiD?J to receive the treat
ment. The patient has then to repo:;:•t for t!'eatment, otherwise he will get 
hungry and starve. 
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Rehabilitation work among the patients has been the great concern of 
the Administration during these rec~nt years. Farming has been encouraged and 
around 125 hectares of land are being cultivated by the patients, giving an 
annual yield of around 1250 cavanes of palay. Gardening has also been encouraged, 
and fertilizers are distributed to them, when available. Poultry also has been 
encouraged, and as of today, the patients have 2470 white leghorn egg lqrers, 
and 800 native chicken. Animal husbandry has also been encouraged, and the 
patients have around 100 goats, 5 up-~ade swine and 167 native swine. They 
also have 75 working carabaos for farming purposes. 

Painting, carpentry such as furniture makin~ and wood carving, ceramics, 
buntal hat weaving, basket weaving, shoe repairing and other industrial rehabi
litation are encouraged. 

During 1960, there were 1216 admissions to the Infirmaries. Out of these, 
5821 or 47.53%, were due to lepra reaction; 51, or 4.16%, to P. T. B•; 1161 or 
9.54%, to influenza; 91, or 7.49%, to gastro-intestinal diseases; 52, or 4.25%, 
to infected ulcers; 46, or 3.79%, to broncho-pulmonary diseases; 14, or 1.15%, 
to nephritis; 68, or 5.59%, to parturition; and 196, or 16.5%,to other causes. 
(See Table III) 

For·the year 1960, there were 13 588 consultations made by the patients. 
Out of this, 4241, or 31.21%, was due to lepra reaction; 1444, or 10.62%, to 
neuritis; 1190, or 8.76%, to anemia; 1154, or 8.49%, to broncho-pulmonary 
diseases other than tuberculosis; 1053, or 7.75%, to other skin diseases; 1013, 
or 7.46%, to pulmonary tuberculosis; 679, or s.oo%, to nephritis; 281, or 2.07%, 
to gastro-intestinal diseases; and 2533, or 17.64%, to other causes. (See 
Table IV) 

The general patients receive an average daily food value of 1970 calories. 
They receive a daily average of 65 grams of protein, 300 grams of carbohydrates 
and 57 grams of fats, which practically cover the daily requirements. The 
infirmary patients ~eceive a daily average of 2250 calories; a daily average of 
95 grams of protein, 305 grams of carbohydrates and 75 grams of fats. The 30 
Rogerts Veteran patients, for which this sanitarium receives YlO.OO per day per 
patient for hospitalization from the United States Veterans Administration, are 
receiving a daily average of 3040 calories. They receive daily average of 140 
grams of protein, 520 grams of carbohydrates, 105 grams of fat-•· 

Most of the general patients receive raw food rations; the infirmary 
cases receive cooked food rations; the Veterans receive special raw rations 
worth more than "'13.00 per day. 

For the fiscal year from 1 July 1960 to 30 June 1961, the Sanitarium 
spent 11 613 448.00 from the General Fund, Y99 455.20 from its Revolving Fund 
and 137 139.10 from Sweepstakes Aid. With a total allotment of fl 750 042.30 
for that year 1 1287 195.16 or 16.13% was spent for personal services, "'12 587.35 
or 0.15% for travelling expenses, ~8 841.19 or 0.45% for sundry expenses, 
Fl 314 408.60 or 75.14% for supplies and materials, y86 770.00 or 4.96% for 
gratuity or wages to leper assistants, 133 237,60 or 1,90% for equipment outlay 
and 117 002.00 or 0.97% for fixed expenditures, All these expenditures give . 
an average per capita exrense of 11.81 per patient per day for the fiscal year 
1960-1961. 
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Patients are given the privilege of going out on vacation ~asses, the 
duration of which varies from one to thirty days. The frequency of these 
passes is determined by the corresponding physician of the patient, who makes 
a recommendation to the Chief of the Sanitarium. 



----------------------~-------=----=-
YEARS 1946 : 1947 

: 

TarAt ADMISSIONS : 706 : 314 : 

Absconders (Direct) 215 95 : 
Overdue Pass 0 0 

Transferred Out 1 52 : 
Paroled (Discharged as cur ed) 0 2 

Released ( z) 1 15 
Deaths : 38 37 

NURSERY .... Deaths - : - : 
Released : - : - : 

. . 

Table I 

MOVEMENT OF POPULATION 
CENTRAL LUZON SANITARIUM 

Tala, Caloocan, Rizal 

• . : 
1948 : 1949 : 1950 1951 : 1952 : 1953 

404 

0 

44 
6 : 

1 

46 : 

. . 

478 

70 : 
0 

64 : 

44 

7 
57 

460 

97: 
30 
36 
18 
6 : 

40 : 

- : 

0 

542 

221 277 37 
15 : 79 255 

31 : 25 13 : 
8 24 30 
4 2 12 

43 27 33 
16 4 : 4 

5 3 6 

Total Discharges 255 : 201 : 164 : 242 228 : 343 : 441 390 
Children in the Nursery at the 

errl of the year - : - : : - = 10 : 20 : 47 : 83 
--------~~--~~ 

1954 

36 

367 
14 
6 

7 
27 
13 : 

3 : 

473 

lll 

1955 1956 1957 
. . 

1958 : 1959 . . . . 
: : Jan • 
: 1960 : Oct. 
: : 1961 

2118 : 2281 : : 2502 

. . 
721 867 

62 48 : 

300 362 : 
48 : 25 

132 : 176 
1 10 

31 42 
12 : 28 : 

1 : 13 : 

587 : 704 

154 . 177 

873 901 874 : 985 : 1034 

69 54 : 76 : 131 : 93 
314 : 358 338 : 553 : 437 
26 : 22 : 15 : 35 : 19 

240: 317 : 103 228 : 179 
38 : 49 : 92 : 46 36 
44: 37 37 : 34 : 47 
40 : 18 : 12, : 7 : 
10 : 78 : 41 : 50 : 28 

781 : 933 : 714 : 984 : 847 

207 189 : 221 : 232 : 263 
. Total Population at the end of 

the year (inc lud~ Nursery) : 595 : 708 948 : 1184 : 1416 1480 1581: 1724 :·1984: ill8: 2281: 2373 : 2341 : 2501 : 2502 : 2,89 

N 0 T E : (x) - Returned absconders and overdue Passes. 

(y) - Returned parolees or releases. 

(z) - Parolees readmitted then released again. 



Table II 

RESULTS OF ANT I-LEPROTIC TREATMENT 
CENTRAL LUZON SANITARIDM 

: • :CLIN!CAt • PATIENTS SHOWING JNPROVEME Nr PATIENTS BECOMING WORSE TREATMENT. : NUMBER OF :PATIENTS • :CASES . 
: PATIENTS : NEGATIVE : MARKED : MODERATE : SLIGHI' . TOTAL :REMAINING :-MARKED : MODERATE : SLIGHT : TOTAL :UNDER ! . . :STATIONARY: . • • :OBSERVA-. . • . • 
• : . . . :TION . . . . 

1641 487 . 327 . 199 . 254 12,7 : 319 . 1 : 1' . 28 • 45 . JLO . • . . • • • 
1 .. AVLOOULFONE • (loo.oo%) . (29.,$%) : (19.87%) : (12.14%) : (15·49%) : (77·19%) : (19.45%) ~0-06%): ~0.98%) : ~1-71%): ~ 2·75%): {0·61%) . . 

: 91 ~ . 5 . 31 38 52 • 1 • 1 . . . . . . 
2. AVLO WITH El'ISUL : (1oo.oo%) ( 2.1)%) ( 5.54%) ( 34-03%) (41·76%) (57 -14%-) . • ~1-10%): ~ 1.10%): . . 

: 23 2 . 10 8 20 3 : • . . . • 
3· CIBA 190~ : (100.00%) ( 8.70%>) : (43-48%) (34-78%) ( 86.96%) (13.04%) : . • 

283 90 57 31 39 217 47 7 12 . 19 • . . 
4• DIASONE ~100.00%) (31.8a%) (20.14%) (10.96%) . (13-78%) (76.68%) (16.61%) (2.47%) (4.24%): ( 6-71%): . 

2 . 1 1 1 . : . . . • 
5. MIXED SULFONE (1oo.oo%) : (5o.oo%) (5o.oQ%) . (50.oQ%) : . . . 

: 2 . • 1 : 1 . 1 : . . . . . 
6. w. o. • (1oo.o0%) (5o.oQ%) (5o.oQ%) (5o.oa%) . • . . • . . 

18 4 8 2 1 15 3 
7 • SULFONE WITH W.o. : (1oo.oa%) (22.22%) (44-44%) (ll.lJ.%) : ( 5.56%) ~83-33%) (16.67%) 

. 7 : 2 . 3 . 1 : : ' : . . 1 . 1 • . . . . . . . 
8. SULPHEI'RONE . (100.0ef/>) (28.57%) (42.85%) : (14.29%) (85.71%) :(14.29%): ~14.29%): . 

: 4 . 2 2 4 : . : : : . • 
9· PROMIN (100.00%) : (50.0Cffo) . (50 .oC(Io) ( 100 • CX1% ) : : • . . • . 

• 15 1 . 3 • 2 ' . 9 . : • . • . • . . . . 
10. OTHERS (1oo.o0%) ( 6.67%) (20.00%) (13.3Jfo) (40.oCf'fo) (6o.oo%) . . • . . • • • . 279 24 12 • 22 31 89 . 171 • 1 • 7 . 10 • 18 • 1 • . . . . • • • 
ll. NO TREATMENT . (1oo.o0%) . ( 8.61%) ( 4·3ofo) : ( 7·88%) . (11.l.J.%) • (31.90%) • (61.29%) (0.36%): (2.49%) . (3.60%): ' 6.45%): (0.36%) • • . . . . 

. 2365 • ,07 4J4 : 275 : 368 . 1,64 6o6 . 2 30 . 52 : 84 : ll • . . . . 
TOTAL • (1oo.oa%): (15.,8%) (17 ·7Z/o) : (ll.63%) • (15.53%) : 170-36%) . (25.,Z/o • (o.o8%): (1.27%) : (2.20%): ( 3·"%): (0.46%) • . . . 



MONTHS 

JANUfillY 

FEBRUARY 

MARCH 

APRIL 

MAY 

JUNE 

JULY 

AUGUST 

SEPTEMBER 

OCTOBER 

NOVEMBER 

DECEMBER 

Table III 

DATA SHOWING CASES ADMITTED IN 
THE INFIRMARIES DURING 1960 

: LEPRA : INTESTI- : PARTU- :PULMONARY : BRONCHO- : 
: REACTION : INFLUENZA: NAL 

: . . . . 
. . . . . . 
: 

. . . . 

. . . . 
: 

. . 
: 

38 

51 

43 

44 

46 

61 

47 

51 

55 

58 

: 582 
: 
: (47 .B'%) 

. . 

. . 

. . 

. . 
: 

. . 

: 

. . 

14 

1 

4 

1 

9 

3 

6 

3 

28 

20 

19 

8 

: DISEASES 

. . 

: . . . . 
: 

: 

. . 

. . . . 
: 

. . . . 

5 

5 

5 

6 

9 

14 

14 

ll 

7 

6 

6 

3 

91 

. . 

. . 

: 

. . 

. . 

. . 

. . 
: 

RIT ION : TUBERCU- :PULMONARY 
LOSIS :DISEASES 

10 

4 

4 

' 
6 

3 

' 
5 

4 

8 

:. 

. . . . 
: 

7 : 

5 
. . 

68 : 
: 

5 

4 

3 

2 

5 

3 

5 

8 

7 

4 

0 

5 

51 

(5.59%): (4.19%) 

. . 

. . 

4 . . . 

0 

' 
3 

3 

2 

4 

1 

4 

12 

6 

1 

4 

. . 

. . 
: 

. . 

. . 

. . 

. . 
: . . 

: 
JNFECTED 

. . . . 
ULCER :NEPHRITIS: OTHERS : TOTAL 

5 

7 

' 
0 

6 

ll 

0 

9 

0 

0 

6 

2 

52 

. . 

. . 

. . 

. . . . . . 

2 

0 

0 

2 

0 

2 

2 

1 

3 

1 

1 

0 

: 14 
• . 

. . 

. . 

. . 

. . 

. . 
.. . 

. . 
: . . . . . . 
: 

28 

17 

12 

. . 
• . . . . . . . • . . . . . . 
• . 
• . . . . . . . 

23 : 

9 

10 

11 

ll 

9 

: . . 
: . . . . . • 
: 

• . 
• . . . 

99 

89 

102 

91 

98 

98 

103 

ill 

118 

107 

106 

94 

: 19, : 1216 . . . . 
: (16.13%): (lOO.OQ%) 



MONTHS 

: 
: LEPRA. : 

Table IV 

DATA SHOWING NUMBER AND PERCENTAGE OF CASES 
AMONG PATIENT CONSULTATIONS FOR THE YEAR 1960 

. . : BRONCHO-: : . . : . . . . :PUlMONARY: OTHER :PUIJ10NARY :GASTRO JN.: OTHER : 
: REti.GriON : NEURITIS ANEMIA. : OTHER. : SKIN TUBER- : NEPHRITIS :TESTINAL : CAUSES : TOTAL 

___________________________ : __________________ :_T_ID_~ __ T~·B_.~: __ DIS __ lli_~_ES __ ~_ru_LO __ SIS __ ~--------~:D_IS __ lli_ill_ES ___ : ______ ~: ________ __ 
: : : : 

JANUARY : 439 : 152 163 126 82 : ll5 : 68 : 3~ ll7 • 1301 
--------------------~~----------------~------------------- --------------------~~------~--·--~~----

FEBRUARY 

MARCH 

: . . : 
474 : 138 162 121 : 89 101 : 55 : 20 : 97 : 1257 . . . . 
360 : 149 104 94 104 82 27 : 22 206 : 1148 

------------------~~--------~----------------~-------

APRIL 

:IYIA.Y 

JUNE 

JULY 

AUGUST 

SEPTEMBER 

OCI'OBER 

NOVEMBER 

DECEMBER 

: . . 
329 lll '6 : 65 96 '2 39 : l5 : 173 : 956 . . : . . 

: 334 77 70 : 47 52 69 14 : 30 : 190 : 933 . . : ' . . . . 
327 85 66 : 72 72 79 52 20 l97 970 

: : . . . . : 
409 124 36 66 101 : 73 : 41 2L 364 1235 . . 

: 391 

: 229 
: 
: 267 . . 

298 

384 

: 4241 . . 

: 
: 127 

: 120 
: 

112 

: 118 

131 

: 1444 

: (31.23%) : (10.62%) 

. . . . . . . . 
: 104 : 88 ll5 : 97 : 28 : 20 293 : 1263 

102 
: 

85 

: 103 

: 129 

: 1190 

:. (8 .. 76%) 

: 174 : 100 . . 
: 140 . . 
. . . . 

83 

78 

ll54 

. . 

. . . . 

72 

70 

100 

; 1053 . . 
: (7·75%) 

. . . . 

. . 

. . 

. . 

107 

76 

66 

. . 

86 : 

1013 . • . . 
: (7 ·#%) 

.. $ 

88 : 28 

74 

71 

. . 

. . 
18 

72 : 24 

: 281 . . 

. . . . 
: 

307 

246 

• . 
: 
: . . . . 

: 200 : . . 
143 : 

: 

1255 

109,.:_ 

1027 

1147 

: 2533 : 13588 
: . . 

(18.64%): (lOO~Oo%) 
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CLINICAL EVALUATION G'F DRUGS IN THE TREATMENT OF LEPROSY 

by 

Jose G. Tolentino, M.D. 
Research Leprologist 
Leonard Wood Merrorial 

Cebu, Philippines 

ABSTRACT 

In order to make the results of chemotherapeutic trials from different coun
tries by different workers comparable, there is need for a uniformity of procedures, 
of methods of examinations and of keeping records. 

The Leonard Wood Memorial in collaboration with the Governments of the Union 
of South Africa, Japan and the Philippines, has embnrked on an evaluation of several 
anti-leprosy drugs, and has so far finished five series of evaluation studies. 

The primary objective of the first series -vras to determine the effectiveness 
of Diasone and Diamidin, (two sulfone preparations) and secondarily to ascertain 
whether Diasone is superior to DDS or to dihydrostreptomycin, and whether a combina
tion of dihydrostreptomycin and Diasone might be superior to either used singly, and 
to study the effect of a combination of dihydrostreptomycin and sodium p-aminosalicy
late. 

Diasone, DDS, and dihydrostreptomycin proved to be of definite and approxi
mately equal value in the treatment of leprosy, but a combination of dihydrostrepto
mycin and Diasone showed no advantage over either given singly, and the addition of 
p-aminosalicylate to dihydrostreptomycin did not augment its effectiveness. 

The objective of the second series was to compare the effectiveness in 
lepromatous leprosy of Diasone given singly with that of Diasone plus isonicotinic 
acid hydrazide, and of dihydrostreptomycin plus isonicotinic acid hydrazide. A 
supplemental study of a combined compound containing streptomycin and isonicotinic 
acid hydrazide in one molecule (streptohydrazide, Pfizer) was carried on concurrently. 

WPR/652/61 
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The study in the second series showed that the proportion of improved cases 
in each therapy group was approximately the same. The proportion of cases that 
become worse showed no evident relationship to any particular therapy group. 

The specific objectives of the third series were to compare the effective
ness in lepromatous leprosy of DDS with that of DDS plus nicotinamide, and the 
benefit, if any, of supplementing either of these therapies by vaccination with BCG. 

As far as can be judged from these trials, supplementation of DDS therapy 
by nicotinamide was not advantageous. There was likewise no clinical evidence of 
the value of vaccination with BCG. Gf the 89 lepromin negative cases who were 
vaccinated with BCG only 3 became lepromin positive.; 44 wore vaccinated once, 35 
twice, and 10 three times. 

The results of the fourth series are being prepared for publication, and 
the author is as yet in no position to give any information while the fifth series 
is just completed and tho results are being analyzed. 

Pilot studies on tho treatment of lepromatous leprosy with Pyrazinamide and 
Cycloserine, two anti-tuberculosis drugs, did not show any advantage over DDS. The 
combination of antigen marianum and DDS did not produce a better result than DDS 
alone. 

No evidence was obtained that age and sex might have any influence on 
clinical improvement. 

A pilot study on Disulone (DDS in chaulmoogra oil later in gelosee) and DDS 
in coconut oil showed that both are effective in the treatment of leprosy if they 
are given intramuscularly once every two weeks. 
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1\11 forms of leprosy may undergo phases of reactivation, called lepra 
reactions, which are recurrent acute inflammatory eruptions appearing during 
the course of tho disease. 

Three classifications of lepra reactions arc reviewed, and it has been 
found possible to consolidate them into one by regrouping and reclassifying 
the different eruptions. It is possible to recognize six different types of 
reactions, namely: (1) acute lepromatous infiltration, (2) erythema nodosum 
le~rosum (ENL), (3) tuberculoid in reaction, (4) reactional tuberculoid, 
(5) reactional borderline (dimorphous) leprosy, and (6) acute infiltration or 
reversal phenomenon. 

With the exception of erythema nodosum leprosum (ENL) and acute infil
tration (or reversal phenomenon), all types of lepra reaction are processes of 
worsening of the diseaseo Although many believe that lepra reactions are an 
allergic phenomenon, the author does not believe so, much less that they are 
reactions as a result of treatment, and he claims that the common practice of 
many to suspend the antileprosy treatment during this phase has no scientific 
basis~ 

Cases undergoing reaction, except those with erythema nodosum leprosum, 
do not suffer from severe c~Yn.stitutional symptoms, are rarely debilitated, and 
seldom need special management. Hence, it is only the cases of ENL with 
severe constitutional symptoms and complications which need special attention 
and institutional care. 
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A specific treatment for ENL has not yet been found. Of the medicines 
used for this purpose, only the corticosteroids and the anterocorticotrophic 
hormones are effective in suppressin~ the eruption of nodules, and in control
ling the constitutional symptoms and complications. But even these are not 
satisfactory because the lepra reaction recurs as soon as the maintenance doses 
are discontinued, and in some cases in more acute form. 

Management of ENL, therefore, is directed mainly toward the ameliora
tion of constitutional symptoms and complications, making the patient comfort
able, conserving his energies, and increasing his resistance to enable hj~ to 
fight this still little understood-phenomenon through natural processes. It 
is the common observation that ENL, even if let alone untreated, is self-limited 
and improves spontaneously and eventually disappears. The corticosteroids and 
anterocorticotrophic hormones can make tho patients comfortable and allow the 
reaction to terminate in a natural way but it is doubtful if it can stop it. 
Tho cases reported to have been completely controlled by these medicines are 
probably those the>.t would have cleared-up by themselves even without treatment. 

<r '! 
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TUBERCULOID LEPROSY 
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l. INTRCDUCTION 

1.1 Brief historical ske~ch 

WPR/IEP/18 
page l 

Since 1898, when Jadassohn first used the term "tuberculoid" in 
connection with leprosy, there have appeared at least ten other articles 
appearing in the literature up to 1930 each presenting one or moreccases 
showing a similar histological architec~ure. However, it was considered 
as a rare variety and the total number of reported cases probably did not 
exceed sixty cases up to that year. In 1931, however, two articles appeared, 
one by Manalang, and another by Dr. Wade, both of which indicated that this 
~arie~yof the disease far being a rare, is in reality very common and from 
that date thousands of cases have been reported in many countries. 

Our knowledge with regard to the clinical manifestations and histology 
ot this type was advanced by the series of articles written by Dr. 1vade based 
on specimens obtained from different countries~ However, it was a group of 
American. leprologists who took active part in establishing the position of this 
type in the classification of leprosy, and were the first to propose that it 
should be considered as one of the two polar and stable forms of the disease. 

Since that time there have been very few changes regarding our 
knowledge as to the usual forms of tuberculoid leprosy but recently, there 
has been much interest in its reactive stages. 

1.2 Epidemiological aspects 

During the years 1959 and 1960, 38% of all cases of leprosy discovered 
belonged to the tuberculoid type and of these, 24~ were of the torpid variety 
(minor tuberculoid), bacteriologically negative and non-contagious; 141~ were 
in reactive state and therefore positive bacteriologically. In other words, 
only about l/6 of the tuberculoid type were potentially infectious~ 

2. SY!VIPTOMATOLOGY 

2.1 Cutaneous lesions 

'I'wo varieties of the tuberculoid type have been described, namely, 
the minor and major varieties. The ordinary lesion on the skin of the minor 
variety is one of the most typical and distinctive cutaneous manifestation 
of l~prosy. They are erythematous in colour and are circumscribed, that is, 
there is a well-defined outline. As to size, they vary from half em. to as 
large as 10 or more em. They are generally oval or rounded in outline although 
some may show a few projections outward as if certain portj_ons of the periphery 
have become moreactive than the rest. On the other hand, the margin may be 
discontinous and show interruptions as if portions of it had become inactive; 
in fact there are a few old-standing cases in which only a few short segments 
of the original edge outlining tho old lesion remain. 
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The margin is characteristically elevated while the centre is 
depressed and for this reason, they are frequently described as ringed 
Characteristically, the surface is studded with small or large papules 
it a pebbled appearance. 

lesions. 
giving 

There may be a single or several macules, at any rate, they are not 
numerous. The distribution is asymmetrical and they appear most commonly on 
the lateral aspects of the extremities, buttocks, face and at the scapular 
region, although no part of the skin is exempt. 

The surface is usually dry due to lack of sweat. There is always 
definite anesthesia present on the surface, usually more marked at the centre 
of the lesion. 

This anesthesia distinguishes t~berculoid lesions from similar
looking patches of the lepromatous type which are either not anesthetic 
at all or show only slight or uncertain anesthetic changes. The anesthesia 
of the tuberculoid lesions are most marked when the lesions are located on the 
limbs, less so on the trunk and slight on the face. 

The sensory changes may be preceded or accompanied by paresthesia 
the most common being formication and a painful tingling sensation when the 
part is strunk. Itching is not common. 

In the major variety, the skin lesions often show a smooth surface 
but are more markedly elevated and thicker than the minor variety. The 
margin also is usually broader.~ In fact, the more recent lesions may show 
only partial central recession or none at all. Because the involvement goes 
deeper into the dermis, manifest extension of the pathogenic process to the 
associated cutaneous nerves is frequent and is more marked than in the minor 
variety. 

During the last two years, lesions which the lecturer had previously 
considered as belonging to the major variety have been observed in our Manila 
Clinic to be in a reactive phase which has been confirmed histologically, 
Therefore, the term "major tuberculoidn has beGn drcpped and the "mihor tuberculoidll 
variety is now considered simply as "torpid" in our classification. 

2.2 Nerve lesions 

The anesthesia, of course, is due to the involvement of the nerves. 
A characteristic feature of the tuberculoid type is the thickening of the 
cutaneous nerve supplying the area in which the patches are located. Some
times, an oval swelling may be palpated along the thickened nerves due to 
localized abscesses although this finding is not as frequent in the Philippines 
as in some other countries. 

3. BACTERIOLOGICAL EXAMINATION 

Using the routine slit method, the smears are negative but in. ·rare 
cases a few bacilli may be found especially in the raised margin. 

The positive bacteriolqgical findings become more frequent during 
reactions. 



4, LEPROMIN REACTION 
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The twenty~one day reading of the lepromin reaction is almost always 
positive. 

5,, REACTIVE PHENOMENA IN THE TUBERCULOID TYPE 

The phenomenon of reaction, or reactivation, in the tuberculoid 
type has received increasing attention during the last faw years. From an 
ep_idamiolcgill.Ell . point of view, such reacting cases are important because 
they become co-.verted to bacteriologically positive 11 open11 , and therefore, 
infectious cases, 

I consider that there are two degrees of reactions in the tuberculoid 
type, namely, a mild form which leads to the formulation of the major variety 
tuberculoid, and a severer form which may be :divided into two varieties:: 
(a) tuberculoid in reaction (also sometimes called reactive tuberculoid or 
tuberculoid reactivation), and (b) reactional tuberculoid. 

5.1 Reactive tuberculoid may start in cases with a torpid tuberculoid 
leprosy or its striking lesions may suddenly appear 11 d 'emblee". The duration 
of this acute condition is variable, the average being three months. We have 
observed that this reaction may produce severe nerve involvement, leading to 
trophic changes, usually without marked change in the size of the nerves. 
Nerve involvement is more likely to appear when the reactive state lasts 
longer than three months. Bacteriologically, tho lesions may remain bacterio
logically negative which is a feature that usually differentiates it f~om 
11 reactional tuberculoid". 

The lepromin reaction remains positive in most cases. It may however 
eventually become negative if there is transformation to the reactional 
variety. 

5~2 In reactional tuberculoid lepros{' there appear lesions of which two 
types have been observed by us, namely, 1) papules, tubercles and nodules 
whict remain isolated or may be grouped together. The nodules have a luscious 
appearance and often are shiny. The other type of lesion is an irregular patch 
referred to by the South Jl.mericans as erythrodermic, Such patches may involve 

· · entire segments of the upper or lower limb or the upper one-half of the face. 
They are erythematous or wine coloured and in the period of retrogression may 
be covered with scales. Many of our cases show edema of the hands. 

The papule-nodular lesions are usually very numerous papules of 
varying sizes ranging from 2 mm. to 2 centimetres in diameter, mostly of them 
superficial and presenting the typical succulent appearance. 
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Reactional tuberculoid is said Jc,o be generally secondary t.o a pre
existent lesion of the indeterminate kind or they may develop from atypical 
tuberculoid lesions, or more rarely, f1~om the torpid tuberculoid variety. 
On the other hand, the condition may appear 11 d 1emblee" in apparently healthy 
individuals so that the outhrGak of such marked lesions may constitute the 
first manifestation of the Qisease. 

The lesions are almost always positlve bacteriolog::.cally from the 
outset, However, the positive bacteriological results are usually transitory 
and go hand in hand with the sv.bside:nce of the eruption., The lesions remain 
positive from three to twelve months, the average being six to seven months. 

The lepromin reaction also changes and goes hand in hand vdth the 
bacteriological findings , That is, at the height of the bacteriological ·· 
positivity, ::cuch cases are unually negative to lep:::·om::Jl "bu-G tJheri the bacteriologi
cal examination.turns negative, the lepromin reaction tends to become positive. 

The following table is an o.doption of a tabulation accompanying the 
article of Souza and Maurano entitled HReact.ion Stage in leprosy11 which 
appeared in the International Journal of Leprosy ::.n 195~-, shmving a comparison 
of the main characteristics of the seve:co reac~,ive phenomenon in tui~rculoid 
~~Y· 

Characteristics 

Onset 

Type of Lesions 

Constitutional 
symptons 

Evolution 

Bacteriology 

lepromin 
Reaction 

'-

Tuberculoid Reactivation 
(Tuberculoid j_:LJ. Reaction or 

Reactive Tuberculoid) 
Reactional tuberculoid leprosy 

~-- ----------:---------+------·--·----·--------
Slow onset. Intercurrent; appears in.. 
chronic evolution of T leprosy. 

Pre-existing lesions present activa
ted borders ;1 infiltrated_, enJ.arged 
reddish; new lGsions may appear. Ne
ver abrupt Ol.l.~:JbrecJ: as j_n R~:L 

Absen.t 

Subsides, the case returning to chro
nic evolut:i.on;frequently ·with i'1-
creased lesions. With relap.se,ma;r 
evolve to RTL. 

Persistently negative.Developme:nt of 
::1ositivit.y usually coinGides with 
tendency to chan.ge to RTL, 

AlwDst -~dv;rays positive.!> of greate::• 
or lesser intensity 

Ac\\:i:"f,e onset. Secondary, in ma
cular cases or,rarely, circi
nate T :i.n reactivation. Nay be 
initial rn:mifestation. 

Poly:.norphous lesions (tubercles, 
nodnles ,plaques ,etc.) ,reddish 
or wiae-coloured, tumid and suc
culent., :?oculiar features of 
loct.rtJono 

Raroly acute phenomena;usually 
sub-acute (subfebrile,moderate 
joint pains,etc.); sometimes 
ent:L:~ely absent. 

The acute phase subsided,usual 
te:nden.cy to clinical cure .• With 
relapse 7 tendency to become 
borderline. 

Frequent positive while acute 
(bacilli r.umerous ,globi absent) 
tends negative 1-1ith regression. 

I Nonreactive while acute and B+; 
jpositive if without bacilli, 
liacreasing l>Jith regression. 



Jl 

Tuberculoid Reaction 
Characteristics (Tuberculoid in Reaction or 

Reactive Tuberculoid) 
-

Histology Classieal tuberculoid,with acute 
inflamma~ory phenomena; vaocular 
dilation,endothelial swelling, 
edematous dispersion, etc. No lipids, 
usually no bacilli~ 
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Reactional tuberculoid leprosy 

--

Less typical tuberculoid, plus 
edema 

with 
lli 

lipids 

other changes of (2), the 
intra- and extracellular 
consequent changes. Baci 
almost always, found, but 
absent. 

-

Adopted from the article "Reactional States in Leprosy11 
- by Nelson Souza 

Campos, M.D., Formerly Sub-Director and Paulo Rath-De Souza, M.D. ~~atomo~Pathologist, 
Depar"Wnen"i .. of l.Bprosy Prophylaxis, Sao Paulo, Brazil. 
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The subject assigned to me came without definition or boundary. Neverthe
less it is obvious that I am expected to discuss with you the epidemiology of 
leprosy rather than its clinical aspects. According to Webster 1s Dictionary, which 
is a standard in the United States, the term nnatural historyn is now commonly res
tricted to a study of various sciences llin a more or less unsystematic way". The 
gambit will be overlooked and an orderly approach adopted although this will result 
in the inclusion of much that is familiar to you. First, I shall present the cur
rently accepted views on etiology, sources of infection and mode of spread of leprosy 
and then discuss the extent to which these views harmonize with and explain the 
geographic, sex, age and other major distributions of the disease. 

2, ETIOLOGY AND MODE OF SPREAD 

2.1 Specific agent 

The fundamental assumption regarding leprosy is that its primary cause is a 
bacillus, Mycobacterium leprao. There are good reasons for believing that in any 
group of cases acceptable as leprosy by clinical standards, only a thorough search, 
if this were possible, would disclose a noncultivable acid-fast bacillus in every 
one. This is not tho case in any other disease and such bacilli are rarely found 
in healthy persons. A positive association such as this with a clinical syndrome 
is not by itself complete proof of specific etiology. Invasion by the bacillus may 
possibly be a secondary or concomitant event to another prin~ry cause. The classic 
illustration of this sort of thing is swine fever, once considered to be a bacterial 
disease, now known to be caused by a filtrable virus but in which secondary invasion 
by Salmonella cholera-suis is very common. Nevertheless, in leprosy, the associa
tion between a clinical syndrome and presence of an acid-fast bacillus, when coupled 
with other facts to be discussed and especially with the reproduction of the disease 
by contagion, is prima facie evidence that the disease is caused by the bacillus. 

Experimental su~port of a promising but not decisive character has recently 
been reported. Binford has produced in the earlobe, testis and footpad of the 
Syrian hamster a transmissible granuloma by the injection of a suspension of human 
lepromatous material. Also Shepard35 has observed a great increase in numbers of 
acid-fast bacilli in the footpads of mice similarly inoculated. These results as 
well as that of Chatterjee) with hybrid black mice require confirmation. In none 
of these experiments has a disseminated disease resulted from the inoculation. 

2.2 Sources of infection 

The second important assumption is that tho sources of leprosy are exclusive
ly human cases which are discharging leprosy bacilli. There is bacteriologic and 
epidemiologic evidence to support this view and the negative fact that no animal or 
inanimate source has boon related to tho disease. As is well known, patients with 
the lepromatous type may discharge enormous numbers of bacilli from ulcers of the 
skin or nasal septum. Some time ago Hanksl9 estimated that one gram of leproma 
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might contain as many as seven billions of bacilli. It does not require much imagina
tion to conceive of easy contamination of the skin of intimate contacts either direct
ly or through the medium of clothing, furniture or other objects. 

Until recently I had not fully realized the potential infectiousness of cases 
in which there is no visible ulceration. About thirty years ago in an account which 
I had overlooked, Muir and Chatterji3° in a case in which the only obvious sign of 
leprosy -vms a slight anesthetic patch on the foot, reported that sections of skin from 
various parts of the body showed large round clumps of acid-fast bacilli in the Mal
pighian layer of the epithelium, flattened clumps present between the superficial 
squamous epithelial cells, and also bacilli in the loosened squamous epithelium of 
the surface. Recently, with Dr. Marc Weiner 38 of Washington, D.C,, I saw a case 
of the borderline variety in which the superficial and presumably desquamating cells 
of the skin were filled with acid-fast bacilli. 

Tho viability of bacilli found in the skin of leprosy patients has been 
questioned. Thoro is no way of determining this. Reactivity of lesions long after 
supposed arrest can hardly be explained by reinfection in a disease as uncommon as 
leprosy. Many bacilli, however, show loss of characteristic morphology which pro
bably indicates death. These altered bacilli are seen in sm0ars from untreated 
lepromatous cases and i~ has yet to be established that they are more frequent in 
treated ones. Shepard3 states that the bacilli from nasal washings from leproma
tous patients resemble those in smears from the skin in that they are frequently 
seen in globi and packets but differ in being usually large and evenly stained. He 
points out that this difference is similar to that "observable in tuberculosis 
between sputum acid-fast bacilli ani the non-cultivable bacilli of closed lesions .n 

On the epidemiologic side, the fact that contact can be traced to prior cases 
of the lepromatous type far more frequently than to non-lepromatous cases was empha
sized long ago by Dehio, Hansen, Rogers and Muir and many other distinguished lepro
logists. In the studies of the Leonard Wood Memorial and the Department of Health 
of the Philippines being carried out at Cebu, to which Dr. Guinto will refer, attempts 
have been made to get more precise measurements of the relative risk of contact with 
lepromatous and non-lepromatous cases. In our earlier studies, the figure was four 
times as high for those in household contact with lepromatous leprosy as for those 
in contact with tuberculoid and almost eight times as high for the former as for 
persons for whom no history of any kind of exposure could be obtained. More recent 
figures are on a lower level but the risk for contacts of patients with lepromatous 
leprosy was again about four times that for persons exposed to non-lepromatous forms. 

Much has been written about the low infectiousness of leprosy. In the ear
lier Cebu studies, however, it was estimated that more than one-quarter of male 
children born in households where lepromatous leprosy occurred contracted some form 
of leprosy before reaching twenty-five years of age. For females the comparable 
figure was about 14 per cent. 



vJPR/LEP /19 
page 3 

There is another fact which should not be passed over. If human cases dis
charging bacilli are the sole source of the disease, a conscientious and current 
investigation of leprosy in young children, especially in a rural community, should 
disclose a history of previous contact in ~ high proportion of instances. This has 
never quite been realized. Guinto et al.1d, for example, in a study of nineteen 
cases in children under five years of age found that in ten the contact could not be 
traced. Missed cases of lepromatous leprosy in persons who have died or moved away 
provide at least a plausible explanation of these occurrences. 

The great predominance of tuberculoid cases in some countries brings up the 
interesting epidemiologic question of the mechanism by which a high level of preva
lence is maintained. Speculation on this subject should be replaced by facts and 
these can be obtained only by field studies. Here also special attention should be 
paid to the sources of infection in childhood cases. That the type of leprosy in a 
given area is not constant but may vary from time to time was brought out recently 
by Guinto et al.18 who showed that over the course of less than three decades a 
great reduction in lepromatous leprosy had taken place in two Cebu areas with a 
compensatory increase in cases of the tuberculoid type. 

2.3 The portal of entry 

The next question which arises relates to the portal of entry. The prevail
ing idea is that the bacilli usually enter the body through wounds in the skin. The 
absence of early lesions in the gastro-intestinal and respiratory tracts is evidence 
of a negative kind. Much has been written about transmission resulting from wearing 
of clothing or using bed clothes belonging to leprosy patients. It is impossible to 
segregate this type of exposure and the accounts are therefore unconvincing. 

Claims of transmission by the old arm-to-arm smallpox inoculation are some
times quoted but are likewise not well enough documented to permit fair judgment. 
If percutaneous infection is the rule, a recognizable primary lesion in the skin 
would be expected. Several leprologists have reported that the first lesions are 
frequently found on the feet and ~ogs among barefoot peoples but whether the lesions 
mentioned were actually primary ones has not been established. 

Goodhue and Mccoyl4 in 1916 reported tho case of a Hawaiian female, nineteen 
months old, born of leprous parents and removed to clean surroundings six hours after 
birth. On her left forearm there was a small nodule which was entirely excised. 
The histologic structure proved lepromatous, with acid-fast bacilli. The child was 
re-examined at the age of ten years by Goodhue and Hassel tinel3 and considered to be 
free from leprosy. 

Nolasco and Lara31 described small lesions of the skin in fourteen children 
who remained with.their infected mothers at Culion during the first year of life or 
longer. The youngest child was seventeen months of age. Eleven of the cases were 
classed as tuberculoid after histologic study; three were probably what would today 
be called "indeterminate". The authors expressed the opinion that the presence of 
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several skin lesions in some children represented different primary foci rather than 
dissemination. In another report, these authors31 described a pale, heavily 
bacillated, wheal-like, indurated lesion on the right knee of a child aged fifteen 
months. Two months after discovery of this lesion the child died of pneumonia. On 
post-mortem examination the lesion was described as a very early leproma. Bacilli 
were found in the right inguinal lymph nodes but not elsewhere in the body. 

Khanolkar24 has stated that in early lesions, even when the histology is not 
characteristic, any bacilli which are present will usually be seen within nerves, 
Binford2 mentions a case in a boy who at the age of six years had a specimen taken 
from a skin lesion for diagnosis. Only a few infiltrating round cells were seen and 
a histopathologic diagnosis of mild chronic dermatitis was made. Eight years later 
the child was found to have advanced lepromatous .leprosy; the earlier slides were 
then reviewed and stained for acid-fast bacilli. Bacilli were found in several 
nerves near the subcutis thus establishj.ng the fact that the insignificant dermatitis 
of six years before was in fact an early lesion of leprosy. 

Danielssen and other early investigators failed in their attempts to trans
mit leprosy from patients to healthy persons. The possibly successful result ob
tained by Arning in the Hawaiian prisoner Keanu is marred by the subsequent discovery 
that the subject may have been exposed to leprous relatives before he was inoculated. 

Two instances of possible accidental transmi~sion have been selected from a 
number of such reports in the literature. Marchoux2~ stated that in the removal of 
a leprotic nodule from the arm of a patient in Paris the finger of an assistant was 
accidentally pricked. Nine years later, parts of the hand were anesthetic and there 
was a violaceous area with a red border between the index finger and the thumb 
extending to the back of the hand. A small piece was removed which showed acid-fast 
bacilli. The patient died from other causes shortly afterwards. The account is 
convincing although the place of birth and family history of the patient are not 
given. 

Porritt and Olsen32 reported that two veterans of the United States Marine 
Corps, born in the State of Michigan where leprosy is not indigenous, who had been 
tattooed in Melbourne, Australia, by the same man on the same day, developed tuber
culoid lesions in the tattooed areas two and a half years later. The men had served 
together in endemic areas of the Pacific theater during World War II but if the 
disease was not transmitted by the tattooing its development was a most remarkable 
coincidence. 

2.4 Mode of ~ransmission 

One of the arguments against the contagiousness of leprosy made about eighty 
years ago by Hirsch22 in his classic "Geographical and Historical Pathology" was 
that although there wore numerous cases in Europeans who had acquired the disease in 
leprous districts not one had ever been a source of transference to others on his 
return to his own country. A few well established cases following such contact have 
been reported since Hirsch's time but they are admittedly rare. 
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In 1925, MacLeod27 described four cases contracted in Great Britain. Three 
were in persons born in that country who had never been abroad~ Hasseltine 20 
tolls us that, until 1943, no person who was born in the New England states of the 
United States and who had lived all his life within these states was known to have 
contracted leprosy. In that year, a man twenty-four years of age, 11who was bern in 
Massachusetts of foreign-born parents and who had never been outside of the state' 
was found to have leprosy. He was sent to the National Leprosarium at Carville, La. 
His father was known to have had leprosy." 

The experience of the Scandinavians who settled in the Mississippi Valley d 
the United States has intrigued Hansen, Lie, and a number of lesser leprologists who 
have studied the matter. There is evidence of transmission by contact but the de
clining phase in Norway was apparently paralleled in the United States. This ex
perience counts heavily against the doctrine of hereditary predisposition to the 
disease. Overcrowding of households and poor sanitation were present in the new 
environment. The most interesting data are for the state of Minnesota. To 1948, 
according to Washburn37 ninety-eight cases reported in that state. Of these seventy
six had contracted the disease before emigration from Norway or Sweden and fourteen 
had contracted it in other foreign countries. There fvllowed, however, seven cases 
in the first generation of those born in the United States and one in the second gene
ration. After Washburn's report another second generation case was reported byFasal11• 

Dunga110 has drawn attention again to the once much-discussed theory of trans
mission by an arthropod. He favours the flea over others which have been suspected 
such as tho cockroach, head louse, bed bug and itch rrite. Acid-fast bacilli have been 
found in several species but there is no method of identifying them with M. leprae. 
It may be mentioned that no mycobacterial disease is known to be transmitted by an 
insect. T~e occurrence of contact cases in non-endemic areas is also rather against 
an animate vector but of course does not exclude tho possibility. 

2.5 Resistance 

Little is known about variations in resistance to leprosy. Such variations 
obviously exist as will be discussed later in the section on age distribution. The 
possibility of a dietary deficiency has never been investigated thvroughly. Co
existence of another debilitating disease may possibly bring to light a leprous infec
tion which otherwise would remain hidden. 

Such questions as the following cannot be satisfactorily answered. Why de some 
infected persons develop only mild and transient lesions? Why do the majority of per
sons and in some areas the very large majority develop tho tuberculoid rather than the 
lepromatous type? Among those contracting the lepromatous type why does the disease 
run a malignant course in some and tend towards self-healing in others? Are these 
phenomena the result of variations in dosage of bacilli or of differing degrees of 
resistance? 

Reactivity to lepromin has been interpreted to indicate some degree of resist
ance -- sufficient at lGast to protect against the lepromatous type. The evidence 
on which this opinion is based is rather shaky because it does not have the support 
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of comparative attack rates fer lepromin positives and negatives. Nevertheless, 
the interpret'ation may be the correct one, but it should be emphasized that when a 
patient suffering from lepromatous leprosy is given a lepromin test he is tested 
months or years after the infection. His reactivity at the time of infection is 
unknown. It is possible that when the effective contact took place the individual 
was reactive to lepromin and that reactivity was subsequently lost. 

The relatively high attack rates in families in which there is lepromatous 
lepros;r might be eXplained on the hypothesis that such families contain an unusually 
high proportion of individuals who have inherited a predisposition to the disease. 
This cannot be answered one way or the other except that if lack of reactivity to 
leprosy is a necessary part of such predisposition the evidence in its favour is not 
strong. Chatterjee4 found that children with family contact showed a lower per
centage of lepromin reactors than casual contacts or non-contacts of similar ages. 
Cochrane et a1.6 reported similar findings but the numbers included were small. 
Guinto et a1.17 reported that the proportions of Mitsuda reactors wore highe~~ for 
contacts of lepromatous patients than fer those with household exposure to non
lepromatous leprosy, or those without hcusehold exposure, in the age groups 5-9 
years; 10-14 years and 15 ··19 years. Under five years of age, the contacts of the 
lepromatous patients showed the lcwest propcrtion cf reactors. Further studies of 
this subject should be made. 

The occurrence of leprosy, its clinical typo and course, in identical as 
compared to non-identical twins should be studied much more extensively. There have 
been very few reports on this subject {Brown and Stone3,; I\eil23; Ryrie35'. Also 
some information might be gained by a study of the preponderance (if it occurs) of 
the tuberculoid or of the lepromatous type in certain families. Both types occur 
among household associates of lepromatous and of tubercu1oid patients but a tendency 
towards the more severe or the milder form in certain families does not appear to 
have been studied. 

3. MAJOR DISTRIBUTIONS 

3.1 Geographic distribution in the past 

Much of the "history" of leprosy is untrustworthy; some is little more than 
folklore carried from one textbook to the next. That which is reliable points to 
diffusion over the world by infected travellers from tropical and subtropical coun
tries where its origins are lost in antiquity. Early Egyptian records of skin 
diseases thought to include leprosy have been disputed; supporting evidence has not 
been found in large numbers of mummies examined. Rogers and Muir express doubt also 
concerning very early descriptions in the Vedas (1400 B.C.) of India. Biblical 
accounts do not suggest leprosy but may have included it. Military movements, 
especially the invasion by Xerxes (450 B.C.) who is said to have led millions of 
people into Europe from Asia and Africa, were probably responsible for the diffusion 
of the disease. Aristotle's description is fairly clear; this was written about 
345 B.C. The disease was then present but rare in Asia Minor and on the Greek coast. 

( -

·~ ) 
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Its subsequent spread through Europe, which has been greatly exaggerated, is attri
buted to military movements, returning Crusaders, and increase in maritime commerce. 
The disease declined in Europe from about the first of the 16th Century. In the 
19th Century however it apparently reached its peak in Norway. 

On the American continent the principal sources ·are supposed to have been 
slaves from Africa and probably some cases among French, Portuguese and Spanish 
immigrants. In Asia spread is usually attributed to the Chinese because early re
cords indicate existence of the disease in China and because of their great enter
prise in shipping and trade. 

During the 19th Century, a remarkable extension of the disease which is 
attributed to the Chinese took place in the Pacific. It reached Hawaii early in 
the century, was repeatedly reintroduced, attained its peak about 1890, and then 
declined. In New Caledonia, one-quarter of the population is said to have been 
involved. As recently as 1911, it was carried to the small island of Nauru, presum
ably bv a native of the Gilberts; in 1922, examination of the population revealed 
139 cases, a prevalence rate of 12.5 per cent, and a fev.r years later more than one
quarter of the population was affected. It is peculiar, and suggestive of the 
existence of some secondary factor, that a very high proportion of the Nauru cases 
were of the tuberculoid type. 

The publication of the treatise by Danielssen and Boeck in 18487 marks the 
beginning of a new era of epidemiologic as well as of clinical knowledge. For the 
first time, the pr.incipal varieties of leprosy were brought into unity. 

3.2 Present geographic distribution 

Leprosy is or has been indigenous in all latitudes. Its appearance, spread 
and decline in Europe tells against any important direct influence of climatic con
ditions. Although it is still prevalent in many countries in the temperate zones it 
is much more prevalent in the tropics. Every country, in fact, in vJhich the pre
valence rate is 5 per 1000 of the population or higher is in the tropics or sub
tropics. Spread in temperate climates is localized; in marry parts of the tropics the 
disease is widespread. Nowhere is it all evenly distributed, a fact v.rhich makes very 
hazardous the estimation of prevalence from sampling surveys. Even carefully de
signed studies such as those of the TftTorld Health Organization and the Government of 
Northern Nigeria in Katsina province and a previous one carried out on a smaller 
scale in the Ryukyus by Dr. Kluth and me, although sufficiently accurate for practi
cal purposes, can never claim to be highly reliable unless confirmed by repetition 
of the sampling process. Sampling to d etennine leprosy prevalence in large urban 
areas of the tropics has never been attempted as far as I know. 

Consequently only rough estimates of prevalence can be given for countries 
and groups of countries. These have recently been made by Guintol5. From his 
figures, the major divisions of the world can be graded from high to low in respect 
to rates of prevalence in the following order: 
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Africa: (By far the highest with especially high rates in the Central 
African Republic, the Republic of the Congo and the Voltaic Republic; rates above 
5 per 1000 in 19 of 54 countries listed.) 

South America: (Rates above 5 per 1000 only in French Guiana, Surinam and 
Easter Island. ) 

East Asia: (No rate above 5 per 1000.) 

Southeast Asia: (No rate above 5 per 1000.) 

Australia and other Pacific islands: (Chiefly the latter; rates above 5 
per 1000 in 5 of 16 countries.) 

Caribbean Area: (No rate above 5 per 1000) 

Southwest Asia: (Middle East, etc., no rate above 1 per 1000.) 

North America: (Chiefly Mexico; no rate above 1 per 1000.) 

Europe: (Especially Greece, Portugal and Spain; no rate above 1 per 1000.) 

There are some very curious clinical differences in leprosy as it is seen in 
various parts of the world. Certain of these have long been knmvri and were clearly 
set forth by F. Hayashi21 in 1935. Variations in the relative frequency of the two 
major types is a case in point. Lepromatous eye involvement seems much more fre
quent in Japan, Hawaii and the United States than in the Philippines, Malaya, south
ern India and other tropical countries. Whether the causes of these variations are 
differences in the people, in the bncillus or in both is another question on which 
we have no information. 

It may be concluded that in so far as "re can judge from the inadequate data 
at present available, the broad facts of the geographic distribution of leprosy are 
consistent with the theories of etiology an:l. transmission which have been outlined. 
The reasons for decline of the disease in areas in which it was formerly prevalent 
are by no means clear. There are also variations in type and severity which are 
completely unexplained by these theories as they stand at present. 

3 .3 Race 

Leprosy occurs in the Caucasian, th(~ yellow and the Negro but there are no 
statistics of incidence for different racial groups living under conditions that are 
at all similar in relation to possible exposure. The opinion has been expressed 
that in some countries Europeans suffer from the lepromatous type more frequently 
than the indigenous population but one cannot be sure frcm the accounts that the 
samples which were ccmpared were in each case equally representative of all leprosy 
occurring in the group. That is, mild cases among the Europeans might not have been 
included to the same proportion as in tho indigenous populations. 
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Prevalonce rates for lepromatous leprosy are usually much higher for males 
than for females. This has been shown by Doull et al.9 in the Philippines to be a 
true excess in incidence and not the result of longer duration of the disease in 
males. In the basic investigation it was found that the annual attack rate (average 
of several years) from lepromatous leprosy for males "ras 1. 6 per 1000 population per 
year and for females 0.8 per 1000. The prevalence rates as determined by actual 
examination of the population were 25.2 per 1000 for males and 12.3 per 1000 for 
females. Since the prevalence of a disease is the product of the incidence and the 
duration, it is evident that the duration in males did not exceed that in females. 
We can esti~ate the approximate duration of life of lepromatous patients of each 
sex at that time as follows: 

Duration in males = 

Duration in females = 

Prevalence in males 

Incidence in males 

Prevalence in females 
Incidence in females 

25·2 = 15.7 years 
""1:6 

12 ·3 - 15.4 years o:s-

Although the usual explanation of higher rates among mo.les is that they are 
subjected to more exposure than females, we found in those Cebu studios that some 
excess in males was present oven in young children. This would suggest that males 
are inherently more susceptible to leprosy than are females. 'l'his is another llk"ltter 
which should be studied elsewhere. 

A fact rather disconcerting to this theory is that lepromin reactivity is 
about the same in males as in females. _Among large numbers of healthy persons in 
the same areas of cebu, Guinto et al.l6 found that under ten years of age there was 
no difference behmen the sexes in respect to reactivit:r of the Mitsuda type. 
Females over ten years of age had reactivity rates slightly higher than those for 
~les. For the total the age-adjusted rates were 67 percent for males and 70 per
cent for females. 

The tuberculoid type of the disease shows no sex selectivity as far as I am 
aware. 

Leprosy may manifest itself at any time from childhood to old age. There 
have been several accounts of cases in infants under one year of age. A proven 
congenital case has not been reported although suggestive lesions in the new born 
have been described in two instances by Montestruc and Berdoneau29. Dreisbach8 
has reported leprous macules with a few acid-fast bacilli in a child of seven 
months. Rodriguez.33 mentions a macule observed in a child of eight months which 
became bacteriologically positive ten months later. One of the most interesting 
features of childhood leprosy is the macules, already mentioned, positive or negative 
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for acid-fast bacilli, described by Gomez et a1.
12 

and by Lara and Nolasco26 at 
Culion, which in many instances disappear -v;rithout treatment. Guinto and others have 
observed small macules in children which show only sensory disturbances; many of 
these likewise have disappeared without treatment. 

Cases coming to light in older persons are not uncommon. In Cebu some have 
occurred in persons over 50 years of age who had been previously examined on one or 
more occasions and found free of disease /Guinto et a1.187. - -

In areas where the disease is common the average age ~rhen first signs are 
detected is much earlier than in places where it is endemic but rare. In Texas, 
United States of America, for example Kluth25 found that the average age at stated 
onset 1<ras about forty years. In the Cebu area the ma-ximum attack rate was found to 
be in the age group ten to fourteen years. 

Among household associates in Cebu the peak was in the same age group as in 
the general population but the median age was younger for the household group. Ex

posure to the dis ease under the circumstances prevailing in these households was 
probably not equal for all age groups but must have been more nearly so than under 
any other conditions of ordinary civilian life. The explanation of the early rise 
--and rapid decline --under conditions of household exposure must be that resist-
ance to leprosy becomes more and more frequent as age advances. We may conclude 
therefore that the age at which leprosy is contracted depends primarily on opportun
ities for exposure. In areas where the disease is common the controlling factor is 
the acquirement of resistance from unknown causes .• 

4.. SUMMARY 

The current views on the etiology of leprosy are dis cussed and an effort 
made to harmonize with these views the major distributions of the disease -- geogra
phic, sex ar.d age. In general, the theory of an infectious disease, spread to 
healthy persons from exclusively human sources by direct contact, is a satisfactory 
one • There are however many important phases of leprosy left inadequately oxpla ined. 
Among these are: the causes of the decline of the disease in areas in which it once 
was prevalent although the opportunities for transmission must have still been pre
sent; the usual failure to spread when introduced into temperate climates; mainte
nance of a high level of endemnicity in many tropical countries where only a small 
proportion of cases are considered to be infectious; geographic variations in type 
and severity; excess of lepromatous leprosy in the male sex, and the origin of 
natural resistance to the disease. 

Although the immediate purpose of this p2.per is the explanation of the 
natural phenomena of leprosy the ultimate goal, as of all epidemiolo~;, is preven
tion. Some of the studies suggested are difficult and require special financial and 
laboratory support. There are however relatively sj_mple data which w-ould be of great 
value if collected routinely over a period of years. One example will suffice: a 
careful serial record of all cases in childhood, or of a fair sample of them, in 
several areas, would teach us the true significance of childhood leprosy. 
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EXTENT OF THE PROBLEM 

It is extremely difficult to assess the number of leprosy patients in the world. 

WHO estimates that there are about 10 million, of whom less than 3 million have been 

registered and not more than 2 million are being treated. Figures of registered 

cases in Africa, the Americas, Europe, and the Eastern Mediterranean, are given in 

the Annex, (page 7). These figures have been taken from the last reports on 

WHO/illiiCEF-assisted campaigns, and from data supplied by governments to WHO inter

regional conferences on leprosy. 

With respect to South-East Asia and the Western Pacific only the information 

j_s given relating to those countries in which there is some internationally-assisted 

campaign. 

In general the figures are approximations only, since in most countries the 

true prevalence of leprosy is unknown. 

In order to ascertain the real prevalence of the disease, WHO organized in 

1959 a special Leprosy Advisory Team (LAT), composed of a leprologist-epidemiologist 

and a statistician, to whom are added the necessary local personnel in each country. 

In those few countries where it has so far been possible to make a "random sampling" 

survey, it has been found that the real prevalence of the disease is much higher 

than previously estimated and that even in the best-run mass campaigns in Africa, it 

was not possible, after five or six years of intensive campai~ning, to register more 

than about half of the existing cases. 

MHO/PA/236. 61 
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On the basis of the list given in the Annex, there are about 6 million cases of 

leprosy. There are no estimates for the count:ries .. of America, South-East Asia or 

the Pacific, where there are no internationally-assisted lepro~>J control campaigns. 

In some of these countries leprosy is widespread: more than 250 000 cases in Korea; 

certainly more than 100 000 in Viet Nam, and some tens of thousands in the countries 

of this geographical area for which some information is available. 

No data are available for the countries which cover most of Asia, with a 

population of about 1000 million. In China alone there must be several million 

patients since the disease is knovm to be highly endemic in countries on China's 

frontier (Burma, VietNam, etc.). 

PATTElli~S OF LEPROSY 

The leprologists have constantly emphasized that the 11patterns of leprosy" 

differ from one geographical region to another; sometimes the differences seem to 

be related to race, sometimes to climate, sex, age, etc. 

It is a curious noteworthy fact that although leprosy is universally lmown to be 

a disease which causes deformity and mutilation, no study has as yet been made of 

this aspect of the disease in relation to its other characteristics. Most of the 

existing publications are concerned exclusively with the percentage and distribution 

of lepromatous, tuberculoid, indeterminate and borderline cases in the various countries. 

There is no doubt that the percentage of lepromatous 

Number of lepromatous patient,:; x 100 
Total number cf patient.s 

cases, 

differs from one country to another and probably from race to race. Generally 

speaking, in Africa, that is, among the black races, the lepromatous rate is very low 

(less than 10 per cent.), whereas in Europe or America; among the white races, it is 

in the neighbourhood of l~o per cent.; in the countries of South-East Asia and the 

Pacific there is an intermediate; lepromatous rate of about 20 per cent. - with 

obscure differences according to race as between the inhabitants of China, India, 

Burma, Tahiti, Malaya, etc. 

It should be remembered tc:at at the commencement of any leprosy control campaign, 

in the attack phase, it is the lepromatous patients who are the first to present 

themselves. This means that the percentage of lepromatous patients is very high at 

the outset whereas it drops as the campaign proceeds and as case-finding improves. 
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For example, in my oWn country, Spain, the percentage of lepromatous patients twelve 
. ' 

years ago was more than 70 (\:'3 compc:.rc;cl with 'n p~;r c~nt. tod<:~y - ::md only 38 per cent. 

in the province of Jaen, probably because case-finding there is more complete and 

leprosy prevalence very high. 

Other similar examples can be cited: in Burma, the lepromatous rate has already 

fallen to 42 per cent.; in Thailand it is only 32 per cent. in the zones covered by 

the campaign and in Indonesia it has dropped to 15 per cent. in zones where the 

case-finding examinations have covered the whole population. The same thing occurred 

in Brazil.where, in the commune of GoaiasJ Dr P. Rosas brought the percentage of 

lepromatous cases down from 70 per cent. to 18 per cent. after he had examined the 

entire population of the commune concerned. 

On the other hand, and particularly in the high prevalence areas - since 

tuberculoid leprosy can be cur·ed more quickly than the lepromatous form - a fresh 

survey after a fevi years Hill again give a high lepromatous rate. 

The epidemiological data for Bulgaria, Italy and Yugoslavia shovv that in these 

countries leprosy is disappearing - perhaps spontaneously. The methods adopted are 

similar to those employed in other countries where the same results have not been 

obtained. This reduction in leprosy is probably due to socio-economic and geographical 

factors. Bulgaria has only seven patients (six lepromatous) in a population of eight 

million. 

In Italy, the prevalence rate is· (). 01 per thousand (92% lepromatous). 

In Yugoslav:LaJ where the prevalence rate is 0.003 per thousand, the lepromatous 

index is 85.71 per cent. 

l:Je would here emphasize the fact that, contrary to what many leprologists 

maintain, the formula, 

Number of lepromatous patients x 100 
Total number of patients 

cannot be considered as giving the "infectious potentiaLity rateu. 
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1 
In an interesting work by Juon, a study was made of the period when leprosy was 

becoming extinct in Switzerland (1922-1927). The last cases were all lepromatous 

and the patients died with microscopic findings of bacilli; in spite of having lived 

for many years in their native communes under extremely precarious hygienic conditions 

they did not cause any new 11 contact" cases. 

In an extremely interesting survey of c.:.m:croun. mnd.:.: r.:.:cc:ntly by Dr Mo.rt.inGz 

Dominguez in the Diamare zone, the prevalence rate was found to be 15.5 per thousand 

with 21.01 per cent. lepromatous cases. On the other hand, in the Sangmelina zone, 

where the prevalence rate was 2~-. 2 per thousand, there were only 5.9 per cent. 

lepromatous cases. This difference is highly significant /-(x2
) = 7.65/. 

As a rule, it may be said that the leprosy rate is in inverse ratio to the 

prevalence rate. 

There is a great deal of corroborating information demonstrating that in the 

regions where leprosy is extending and U1e incidence rate is very high, the percentage 

of lepromatous cases is generally below 10 per cent. 

The case of Nauru Island is well known. Leprosy was introduced into the island 

in 1912, and up to July 1920 only four autochthonous cases occurred. In October of 

the same ;year there was a serious influenza epidemic in the island, v1i th 30 per cent. 

mortality, and in four years one-third of the inhabitants were suffering from leprosy. 
2 ?-

The publications of Bray and Grant.J state that 90 per cent. of the cases were maculo-

anaesthesic and microscopically negative forM. Leprae. 

The lepromatous rate is generally understood to mean the percentage of lepromatous 

cases among leprosy patients. This is not correct because, as generally happen~ in 

countries with a high prevalence of leprosy, in one region of Africa, for example... t,he 

number of non-lepromatous cases used to be so great that the lepromatous rate expressed 

as a percentage of leprosy patients was extremely low. 

1 
Juon, M. Les derniers cas de lepre autochtone en Suisse. Communication a la 

S. S. de Dermat. le 10.7 .19~-3. Brochure edite en 191~5, F. Houge & Cie, s.A. L::w0<tnnc.; 

2 
Bray, G. W. (193lf) The story of leprosy at Nauru, Int. J. Leprosy,~, 319 

3 Grant, M. B. (1931+) Leprosy at Nauru since 19213, Int. J. Leprosy, 2, 305 
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For this reason the lepromatous rate must be given in terms of the total 

population, exactly like the leprosy prevalence; that is to say, the number of 

lepromatous patients found in each 1000 inhabitants. 

The infection potential can only be measured on the basis of 

(Number of lepromatous patients x 1000). 
Number of inhabitants examined 

Experience in Africa has shown that in many countries where prevalence is about 30 

per thousand and the percentage of lepromatous cases about seven per cer:t., there is 

a r2.t0 of over two per thousand, much higher than in the American countries where 

the prevalence of lepromatous cases is generally more than 40 per cent. 

In other words, it may be ~>aid that when a leprosy epidemic is in regression, 

either spontaneously or as the result of treatment, the percentage of lepromatous 

cases increases. It may be due to increased resistance on the part of the popula-

tion exposed to the risk so that only persons with no resistance at all contract the 

disease and it takes the lepromatous form. If the exposed population as a whole is 

not very resistant, numerous mild tuberculoid forms of the disease appear. Deformity 

and disability are much more frequent in the lepromatous than in the tuberculoid 

form. The frequency of deformities varies, however, from one zone to another and 

it is possible that this may be related to the distribution of the clinical types 

of leprosy, although we have not sufficient information to enable us to make any 

categoric statement to this effect. v.Je can only give two examples: in Northern 

Nigeria, where the proportion of lepromatous cases ic~ 7 per cent. there is 23.4 

per cent. disability; :Ln C~1m"roun, vlrkr\: th<.; tou,:c; r:,:tc_, L1 more] th::.n 10 

per cent., the proportion of deformity and disability of all types is 35.6 per cent. 

In Northern Nigeria, the dh>abili ty rates are 87.8 per cent. among lepromatous 

patients, 34.06 per cent. among those with indeterminate forms and 22.18 per cent. 

among those suffering from the tuberculoid form. 

the three forms respectively are: 81.09 per cent., l~3 .08 per cent. and 26.3 per cent. 

The number of borderline cases is so small that it is :Lmpossible to establish 

percentages. 

Sex 

Most of the statistics relating to countries in which leprosy is endemic show 

that there is usually a non-significant predominance of leprosy among males as com-

pared with females. However, in many African countries leprosy is more frequent 

among women than among men. 
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What is quite clear is that the lepromatous form of the disease is much more 

frequent in men than in women (at least double). 

Side by side with this greater frequency of the lepromatous form in men, there 

is also a higher rate of disability and deformity. 

The frequency of leprosy increases with the advancing age-groups. In many African 

countries the rate is 0-2 per cent. among 0-4-year children. In Cameroun it 

increases to 3.3 per cent. in the 5-14 years age-group, and is 50 per cent. or more in 

adults (in Africa it is not possible to establish age-groups for people over 40 years 

of age). 

The lepromatous rate increases rapidly with age. In Africa it is generally less 

than one per thousand in children up to the age of 14, but in adults it rises 

progressively with age to 9-15 per cent. 

and more significantly, with age. 

The frequency of, disability also increases, 

There is no evidence to prove that in Africa any important differences are found 

in the characteristics of l_;prosy in the various races with which the continent is 

peopled, and the wide differences which are encountered from one zone to another are 

probably due to the climate. In Cameroun and the· forme:r _Belgian CQt)go the lepro

matous rate is higher and the prevalence lower among inhabitants of the upland zones 

than among those living on the coast or in the forest areas. 

Socio-economic factors 

These have not been sufficiently studied. All we can say is that leprosy is more 

frequent in the young and under-developed countries and that it may disappear as a 

simple consequence of social and economic progress. This has been the case in Europe 

where this disease, which ravaged the whole continent in the Middle Agess has spon

taneously disappeared from the countries where economic conditions are satisfactor'Y· 

In some of them it is about to d:sappear - in Italy, for example, where it only per§ists 

in some of the poorest and most bacl<;:ward provinces, such as Calabri_a and Sicily. 

In concluding this brief exposure, we would emphasize that there are still wide 

gaps in our knowledge of the epidemiology of leprosy, and stress the need for careful 

research so that some light may be throvm on the many obscure points. It is a 

fascinating problem. Great progress has been made during the past year and from 1962 

WHO will begin to implement a carefully prepared world-wide research programme. The 

resources availabL) to l:JHO for the implementation of this programme are greater than 

any previously employed in the field of leprosy. 



AFRICA··· 

Country No. regist. cases 

Chad 58 441 

Cent. African Rep. 63 645 

Gabon 10 263 

Congo 16 011 

Ivory Coast 97 742 

Senegal 39 692 

Dahomey 32 864 

Niger 23 886 

Mali 78 739 

Upper Volta 115 105 

Mauritania 

Guinea 

Cameroun 

Malgasy Rep. 

North Nigeria 

East Nigeria 

West Nigeria 

Sierra Leone 

Gambia 

Ghana 

Uganda 

l 091 

61 200 

38 502 

25 172 

360 000 

96 290 (Arrested 

10 SLro 65 ooo) 

5 300 

4 200 

26 017 

51 700 

Congo,-Leopo1dville 274 627 

Mozambique 59 658 

Angola 

Port. Guinea 

Cape Verde 

Guinea 

Somaliland 

Kenya 

Tanganyika 

Nyasaland 

ru1odesias N. and S 

21 175 

9 865 

13 

6 194 

184 

350 

34 013 

7 992 

8 263 
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Under treatment 

Lw 802 

52 740 

8 107 

13 280 

47 733 

18 164 

18 291 

6 733 

34 532 

62 648 

28 570 

4 260 

3 200 

25 257 

26 000 

250 546 

55 425 

11 066 

8 389 

4 700 

7 761 

Estimated No. 

75 000 

70 000 

15 000 

20 000 

150 000) 

70 000~ 
50 000) 

75 000~ 
120 000) 

150 000) 

18 000 

90 000 

75 000 

4o ooo 
550 000 

100 000 

100 000 

25 000 

70 000 

so ooo 
350 000 

So ooo 
50 000 

13 000 

200 

7 000 

5 000 

45 000 

100 000 

40 000 

30 000 

ANNEX 

Inhabitants 

2 594 600 

l 139 000 

754 000 

407 000 

17 500 000 

3 200 000 

5 065 372 

18 000 000 

7 218 000 

6 000 000 

2 190 000 

266 476 

5 000 000 

5 700 000 

13 ooo ooo· 
5 646 957 

4 000 000 

510 000 

20 000 

180 000 

650 000 

6 254 000 

8 786 466 

2 500 000 

5 111 000 
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A.nnex 

Country No. regist. cases Under treatment Estimated No. Inhabitants 

South Africa 1 511 20 000 14 418 000 

Basuto1and 306 24 000 638 000 

Togo 3 000 30 000 1 250 000 

Com ores 424 1 000 200 000 

Liberia 30 000 1 300 000 

Zanzibar and Pemba 3Lr7 1 500 300 000 

La Reunion 95 200 313 000 

Mauritius 50 100 633 888 

Ethiopia 61 000 26 000 300 000 21 Boo ooo 

Sudan 100 000 11 459 000 

1 705 767 718 204 3 170 000 174 004 759 

EASTERN MEDITERRANEAN 

Egypt 21 948 3 700 30 000 26 080 000 

Iraq 312 300 1 000 6 952 000 

Syria 161 161 250 l~ 561 000 

Iran 2 4oLr 2 l+oLr 6 000 20 780 000 

21r 825 6 565 37 250 58 373 000 

EUROPE 

Bulgaria 7 6 7 7 905 502 

Greece 1 3'(3 l 373 l 373 8 300 4ll 

Italy 525 400 525 50 707 816 

Malta 17'7 177 225 328 461 

Morocco 3 000 3 000 25 000 11 598 070 

Portugal 2 718 2 598 2 718 9 12Lr 514 

Spain lJ 098 4 069 5 000 30 211-5 757 

1 0(3 098 27 802 71r5 
'"( 

'l'urkey 1 1 25 000 

Yugoslavia 35 35 60 18 756 000 

13 041 12 756 59 908 164 769 276 

THE AMERICAS 

North America 

Alaska 100 000 

Bermudas 1 40 000 

Canada 15 14 756 000 



Country 

United States 

Greenland 

Aleutian Islands 

Mexico 

Newfoundland 

Central America 

Belice 

No. regist. cases 

}_f00 

Costa Rica 

El Salvador 

Guatemala 

Honduras 

Nicaragua 

Panama 

Antilles 

Cuba 

Haiti 

Jamaica 

Puerto Rico 

Dominican Republic 

Bahamas 

Antigua 

French Antilles 

Desirade 

Guadalupe 

Les Sainte:s 

Marie Galante 

Martinica 

Petite 'l1erre 

San Martin 

St Barthelemy 

Netherlands Antilles 

Barbados 

Dominica 

Granada 

11 855 

lj. 

l 

493 

77 

4o 

100 

121 

242 

7 

563 

~36 

223 

llJ. 

96 

91 

L372 

10 

39 

1 865 

10 

'( 

13 

66 

15 

7 

- 9 -

Under treatment Estimated No. 

Annex 

Inhabitants 

156 306 000 

18 500 

2 300 

28 232 221 

4oo ooo 

78 004 

1 033 128 

2 31~7 889 

3 497 880 

1 555 664 

1 331 322 

911 100 

6 000 000 

3 097 220 

1 608 407 

2 000 000 

2 346 391 

85 000 

1J.9 692 

.. 30 000 

. 3·00 000 

l 700 

16 000 

2lJ.O 000 

500 

4 000 

3 000 

181 000 

219 015 

54 000 

86 000 
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Country No. regist. cases Under treatment Estimated No. 

Br. Virgin Islands 

US Virgin Islands 

San Cristobal Nieves 
and Anguila 

San Vicente 
Santa Lucia 

Trinidad-Tobago 

South America 

Argentina 

Bolivia 

Brazil 

Colombia 

Chile 

Ecuador 

Fr. Guiana 

Br. Guiana 

Paraguay 

Peru 

Surinam 

Uruguay 

Venezuela 

SOUTH-EAST ASIA AND 
WESTERN PACIFIC 

Burma 

India 

Indonesia 

Pakistan 

Thailand 

Philippines 

TOTALS 2 

20 

25 

50 

20 
20 

884 

10 321 

951 

121 31Lf 

10 085 

37 

150 

3Lr1 

403 

2 506 

2 017 

l 063 

228 

10 Lro5 

185 019 

64 857 

135 000 

16 730 
6 300 

36 6E34 
20 000 

282 5r{l 

211 223 

300 000 

2 000 000 

100 000 

250 000 

150 000 
12 000 30 000 
---

12 000 2 830 000 
749 525

1 
6 097 158

2 
l 

Inhabitants 

20 

13 000 

24 874 

52 056 

72 711 

82 958 
616 603 

057 700 

3 019 031 

60 080 000 

13 950 000 

6 024 961 

3 439 000 

27 863 

500 000 

l 687 000 

10 030 729 

250 000 

3 000 000 

6 319 809 

356 153 228 

20 000 000 

500 000 000 

80 000 000 
80 000 000 

30 000 000 
18 000 000 

728 000 000 
lr8l 300 263 

1 
This figure should be increased. by ~67 590 because the majority of the cases 

registered in the Americas, South-East Asia and Western Pacific are under treatment. 

2 
This figure should be increased by 100 000, as no estimate is given of the 

number of leprosy cases in the Americas. 
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There is considerable controversy regarding this form of leprosy. The 
main causes of the lack of understanding are its unstable nature and differences 
in interpreting the histological findings. 

The VI International leprosy Congress held at Madrid in 1953
1 

describes 
indeterminate leprosy, which is considered as a group, as follows: 

"A benign form, relatively unstable, seldom bacteriologically positive, 
presenting flat skin lesions which may be hypopigmented or erythematous; the 
reaction to lepromin negative or positive. Neuritic manifestations, more or 
less extensive, may develop in cases which have persisted as of this group for 
long periods. 'Ihe indeterminate group consists essentially of the "simple 
macular" cases. These cases may evolve toward the lepromatous type or to the 
tuberculoid type, or may remain unchanged :indefinitely .n 

My own studies based on older Culion children, with histology done by 
Mana1ang, are completely :in line with this view. In my experience, however, 
when a flat, circumscribed hypopigmented lesion became reddish and slightly 
elevated at the borders, the histology showed tuberculoid transformation. On 
the other hand,, when the redness and the elevation appeared all over the macule 
and its surface became smooth and shiny, the histology indicated a lepromatous 
transformation. Most of the hypopigmented macules however simply faded away 
without leaving any trace of disease; a few of these cases have been followed 
up for 20 years. In some of them, the macule persisted for years, gradually 
increasing in size but without undergoing any thickening although they became 
flushed at times; a few developed polyneuritic manifestations. 

Recent experience in the Leprosy Research and Training Centre with 
relatively few cases presenting lesions quite typical of indeterminate leprosy, 
however, indicate that such cases have a low-grade tuberculoid histology, mean
ing that the foci are few and far between, or only a few groups of tuberc·u.loid 
cells are found near the centre of quite extensive round cell infiltrations. 
Among adults able to furnish good histories, apparently typical indeterminate 
macules were found to be residual tuberculoid lesions. 

The staff therefore has to make further studies among indeterminate 
cases, to seek the answers to the following questions~ 

1. In view of the fact that the physicians in charge of the skin clinics 
have no facilities for histological studies to confirm the diagnosis, would it 
be advisable for them to classify all such cases presenting flat, circumscribed, 
hypopigmented macules under one form, irrespective of whether the histology 
shows round cell architecture exclusively or mixed round cell and low-grade 
tuberculoid? 

1Memoria del VI Congress Internacional de Leprologia, published by the 
government of Spain. 
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2. ::S it justifiable and practical to include in our classification, 
types·' subtypes or forms of leprosy represented only by a few cases which do 
not fall under the other recognized types, subtypes, and forms of the disease? 

The WHO Expert Committee on Leprosy accepted1the Madrid Classification, 
The VII International Congress held at Tokyo in 1958 decided not to make any 
changes in the Madrid Classification. The definition of the indeterminate type 
has therefore remained unchanged. 

However, the latest Indian Classification has put a different inter
pretation on this class, considering it as a group intermediate between their 
non-lepromatous and the lepromatous groups, This follows from their interpreta
tion of the histology of the indeterminate group. 

Most of the cases in this class are considered by them as "flat-borderline 
cases", 

On the other hand, Cochrane2 would include all polyneuritic cases in the 
indeterminate classification, subdividing them into macular indeterminate and 
neuritic (or polyneuritic) indeterminate; the former (macular) is considered by 
him as the macular dimorphous type or group (page 141). 

2. SYMI'OMATOLOGY 

2.1 Cutaneous lesions 

The skin lesion of the indeterminate form in the present Philippine Class
ification is a true macule in the dermatological sense, that is,. it is entirely 
flat, is circumscribed (well delimited) and differs only in colour from the 
surrounding skin (hypopigmented)~ The surface is uniform and shows no papula
tions or irregularities. It is usually dry due to imperfect sweat function and 
there may be loss of hair,. 

2,2 Neural lesions 

There is usually a definite loss or diminution in cutaneous sensibility, 
This anesthesia tends to be patchy, that is, it is more marked in some parts of 
the macule than in others. Sometimes this anesthesia is difficult to elicit 
when the lesion is located on the face, 

1
Transactions of the VII International Congress, 1~58, Tokyo, Japan; 
Tofu KYokai (Japanese Leprosy Foundation) 

2 R. G. Cochrane, ed. (1959) Leprosy in theory and practice, John Wright 
& Sons, Ltd, Bristol. 
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The cutaneous nerves may be thickened, though much less frequently than 
in the tuberculoid type. The nerve involvement may lead to severe consequences 
such as atrophy of interosseous and lumbrical muscles of the hands and feet, 
contracture of fingers and toes, paresis, and trophic ulcers. 

3. BACTERIOLOGY 

The routine 11 slit11 smears are usually negative. In histological sections 
stained with the Fite-Wade method, however, M. Leprae may be found in small 
numbers chiefly in the small nerves, 

4. RESULT OF THE LEPROMJN TEST 

The lepromin test may be positive or negative. 
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1. The Madrid Classification includes "pure neuritic 11 subtypes under 
lepromatous and tuberculoid types and a similci.r sub-group in the 
Indeterminate Group. 

2. The Indian Classification combines the neuritic subtypes and 
sub-grop.p of the Hadrid Classification into a separate "polyneuritic 
form 11 • 

3. The Philippine Classification likewise combines the pure neuritic 
subtypes into the "primary neural form". It is understood that such cases 
begin with po1yneuri tic manifestations at the start (d 1emblee) and do not 
show and never have sho-vm any cutaneous manifestations of the lepromatous, 
the tuberculoid or the indeterminate types • 

.d.t present time, the primary neural form is included in the Philippine 
Classification to serve as a convenient piGeon-hole into which the physicians 
in charge of the stationary and the t:roavelling skin clinics may place cases with 
neural but no cutaneous manifestations. In the meantime, the study group at the 
Leprosy Research and Training Centre will continue its observdtions and follow-up of 
these C.;l.SeS • 

2. STII!PTOHATOLOGY 

1. Cutaneous lesions 

None and there are no indic~tions whatever of former skin lesions. 

2. Neural md.nifest:at.i·ons 

These consist of anesthesic1 of polyneuritic distribution, atrophies, 
cont:roactures, paresis of muscles, trophic ulcers and bone changes. 
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3. BaCTERIOID GY 

Negative in the skin; occasionally, smears from the septum may be positive. 

4. LEPROMIN REACTION 

Almost always positive, usually strongly so. 
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1. I am not in favour of considering the ambulatory treatment of leprosy 
with Di-amino-di-phenyl-sulfone (also commonly known by trade names of Dapsone 
and AVlosulfone) simply as mass treatment. At least, during the first three 
months, the treatment has to be individualized. The dose for each patient has to be 
adjusted during this important initial period and any signs of intolerance, as well 
as other side effects, particularly in anaemic moderately to far advanced lepro
matous cases, should be noted after a brief survey of the general hea.l th has been 
made. It is always advisable to attend to small complaints of the patient at this 
stage so as to gain his or her confidence in the treatment • Such brief personal 
attention is necessary in order to change the psychological outlook of the p~tient 
because the disease is usually associated with confusion, dismay, fear, dis pair 
and the pressing sense of social ostracism, not only for the p~tients themselves 
but also for the entire family .• 

2. In the Philippines the percentage of hemoglobin is determined before 
the specific treatment is started in every case. Although the result of the Ta.l
quist scale is not accurate, the error is generally on the safe side. In comparison 
with the Sahli test, the Talquist scale usually gives a 5% lower hemoglobin content 
reading. • If the Talquist reading is less than 70% the anaemia is fi>rst corrected 
by the administration of ferrous sulphate and other hematinics' if it is 70% or 
above, the administration of the specific drug may be started. 

2~ DOSAGE 

The most important precaution to take in the administration of Dapsone is 
to begin with a small dose and very gradually to increase the dose. This cautious 
application of the il'eatment !_las the following advantages: 

(a) Many patients, especially women and children, complain of 
dizziness, or a feeling of fatigue and general weakness, at the 
beginning of the treatment. When such compl6ints are repeated, 
it is necessary to repeat the examination for hemoglobin percentage 
and to do a urine examination if there is edema of the legs. If 
these are negative then the patient can be assured that these 
symptoms will disappear in time. Unless this assurance is given, 
many ignorant pc.tient consider that the drug is toric to them and 
even if they receive an issue of tablets at each visit, they will 
not take the medicine so thc;,t the treatment cannot be expected to 
p:rmduce any result. 

(b) a large starting dose is likely to bring about m attack of· 
acute leprae reaction particularly among advanced lepromatous 
cases. Many ignorant patients consider that the treatment has 
produced a worsening of the disease and their neighbours usually 
share this view. Therefore a preliminary warning before administer
ing anti-leprosy treatment in this type of caseJ 
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Dapsone can be administered orally or parenterally. Some prefer the 
parenteral route of administration in the form of a 25% suspension of the drug 
in arachis or coconut oil. Others have used a suspension of DDS in a mixture 
of chaulmoogra oil and its est hers. .A few of these suspension are claimed to 
have a repository effect so that sufficient sustained doses can be administered 
by bimonthly intramuscular i qjec tL ons. ./i soluble form of DDS (I .c .I • ) is now 
available and can be injected as an aqeous suspension. ,.,.J..l the injectable 
suspensions of DDS in oil, including chaulmoogra oil we have tried so far with 
the aim of producing a depot effect, have been found to be p@.nful and eventually 
lead to induro.tion at the sites of inject.i.on. ...U though the parenteral route has 
its undeniable advantages, most patients receiving it eventually fade away on account 
of the pai. n, swelling and consti tution:il symptoms, 

The most practical choice in administering Dapsone at the present time 
is the oral route, especially bec9-use of simplicity of this method. When ad
ministered by mouth the initial dose employed in the Philippines in cdults consists 
of one 100-mg. tablet two times a week. Other prefer to begin with only one half 
(50-mg.) .of a 100-mg. tablet two timefl a week or 100-mg. a week, while still others 
begin as low as two 25 mg. doses a week. 

This initial dose is increased in the ordinary case by one tablet of 100 mg. 
per week every two weeks until a daily dose of 100 mg. is being given. 

While we consider it preferable to give the dose daily, it may be given 
inwo bi-weekly doses, and under certain circumstances, it may be administered 
in one weekly dose. If given bi-weekly, ;the maximUm dose is 300 mg. :per take while 
if given once a week, the maximum dose is tDO mg. 

3. TOXIC EFFECTS .~riD CCMPLIC.u.TIONS 

4s a rule, when a small initial dose is given and the increase is gradual, 
no serious toxic effects are observed. The most common side-effect is the anaemia 
which becomes an impediment to successful treatment if the patient is anaemic to 
begin with. 

Drug dermatitis is one of the more common side-effects but by suspending 
the drug and administering anti-histaminic drugs, this is no longer considered 
as a serious obstacle to the treatment •. Some patient however are so sensitive 
to Dapsone that some other form of treatment has to be administered. An important 
complication is the production of severe recurrent acute lepra reaction which 
may seriously interfere with -the treatment. 

4. LIST OF OTHER DRUGS USED IN THE TRE ... 'IMENT OF LEPROSY 

4.1 Other sulfone drugs 

(a) Mono-substituted sulfone derivatives: Sulfone-Cilag; 

(b) di-substituted derivatives; Prcmin~ Diwnidin, Sulphetrone; 
Novotrone and Diasone; 

(c) nuclear derivc;;.tives: Prcmacetin, Promi11ole. 
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4.2 Thiosemica.rbazone (11 C.onteben 11 "'IB-1 11 ) 

WPR/LEP/2.3 
pe.ge .3 

This drug is given by mouth. The daily dose is 100 to 200 mg., according 
to tolerance, given in the divided doses.. The treatment should be started with an 
initial dose of 25 mg. and graduq.lly increased to the tolerated maximum which 
should not exceed 200 mg. per dc..y,. Large amounts can produce liver dQJ11age, drug
fever, and agranulocytosis. 

4 • .3 Thiourea deri vc..ti ves (DPT or Ciba 1906) 

The intial dose of adults is 1 mg. daily a.nd for children 1/2 mg. This 
is increased by 0.5 gram every two weeks up to a maximum dose of 2.0 a day, given in 
& single dose. In my hands, it has been useful in pa.tients that do not improve or 
cannot tolerate the sulfone drugs. 

4.4 Isonicotinic acid hydrazide 

The starting dose is 50 mg. per day, liaised to a maximum of 200 mg. per day. 

4.5 Thiol compounds 

(a) Sodium ethyl thiosulphate (ET) - This drug has been tried in small 
studies, the dose being 1.2 gram per day. 

(b) Diethyl dithiol isophthalate (Etip or Etisul) - This compound has been 
used chiefly in the form of a cream which gives off a smell suggestive 
of garlic; the odour is found objectionable by many patients. The 
dose of the cream is 5 co. rubbed in the skin twice a week. 

4.6 Streptomycin 

Dihydro-streptomycin has given us as effective results as DDS or Diasone 
after a 48-weeks treatment. The dose is 1/2 to 1 gram injected intramuscularly 
three times a week.. This drug is specially indicated in cases that cannot · 
tolerate the sulfones and those with chronic erythema nodosum leprosum. However, 
its effect on the eighth nerve producing permanent deafness should always be borne 
in mind. 
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1. INTRODUCTION 

Any didactic exposition of leprosy before such an interested group 
has need to be based chiefly on the. experience of the lecturer with material 
pertaining to his subject. However, some familiarity with related work of 
others is desirable for a more balanced presentation and perspective. It is 
realized, of course, that assessment of such work may be biased and partial, 
or else be short of full appreciation, depending on whether it tends to accord 
with or diverge from one's own observations. It is necessary to bear this in 
mind, considering the universality of the occurrence of leprosy -- past or 
present-- as regards climatic, regional, ethnic and socio-economic conditions, 
the recognized variations in the clinical, pathologic and epidemiologic fea
tures of the disease, and the varying working conditions of students of the 
disease in the different areas• 

In the lectures assigned to me to take up with you the subJect o.f 
childhood leprosy I shall naturally draw largely from personal observations 
of material with which I have had close contact for about three decades. 
These, I have deemed it necessary to supplement extensively with gleanings 
from the studies of others in this country 1 which had been ma·de from ~he 
same local background by men with most of whom I have had opportunity to e~ 
change experiences and views. Thus, I think it pertinent to fir~t review 
the development of these studies and to indicate their relation to the efforts 
to deal with the leprosy problem in this country, as well as the possibility 
of their having received stimulus from or given it to other work e.lsewhere. 

2; BACKGROUND OF PHILIPPINE STUDIES 

The systematic isolation of all b~cteriologically positive cases of 
leprosy in the Philippines, which was beg~n in 1906 together with the policy 
of centralizing on a distant island -- the Culion Reservation -- the means 
and facilities serving this purpose, provided the natural setting for the 
procreation of children who would be placed under optimal conditions for the 
transmission of the infection unless appropriate precautions could be tak.en. 
Such in fact did come to pass and today, 55 years later, it is still not 
possible in Culion to separate all newly born children from their leprous 
mothers due to various reasons. 

Practically from the start, some attention was directed toward pre
venting the infection of the children; and it was assumed that this objective 
could best be attained through their removal from the institution. This 
could not be done at birth, but several attempts were made to transfer young 
children to a mission-run orphanage in Manila, HO'Wever, these proved unsatis
factory and so a Children's Home had to be set up just outside the colony 
proper where the separated children would be accessibl~ to visit by their 
parents. Here a few of them could be held until they were ready for release 
to interested non-leprous relatives outside Culion. Isolation at birth was 
not attempted due to lack of facilities for the care of the newly born until 
these were made possible to some extent, with aid from the United $tates Public 
Health Service for two ,years since 1948, follovred by limited additionnl outlay 
from the PhilippinE! Government since 1950. 

Meanwhile the numbers of exposed children remaining in the Colony 
kept increasing. This prompted the establishmen~ at the Welfa~eville Ins~ 



titution near Manila of additional pavilions for those that could not be re ... 
leased outright, and the direct discharge to relatives of the rest without 
having to pass through the Culion Nursery, but with the requirement that child
ren who were released or isolated after the age of six months would be re
examined periodically for signs of leprosy for at least five more years. In 
time all these measures proved also inadequate or unsatisfactory, and since 
1949 with very few exceptions there have been no further transfers or releases. 

As~ consequence of the very limited success, not to say total failure, 
of the above mentioned policies and efforts there have accumulated in Culion 
and at Welfareville large numbers of children who have been thoroughly exposed 
to leprous infection; these have served as material for observations and studies 
carried out by successive workers in the past 45 years, the main findings from 
which constitute the basis for the present lectures. 

3. SCOPE OF EARLIER STUDIES 

Denney3 in 1917, in a statistical study based on the records of 
10,000 cases isolated in the Culion Leper Colony, reported 16 cases or 10.4 
pet. of the 154 children still living in 1916 among those born during the 
previous ten years.He mentioned four oi.arcases (or 44.4 pet.) among nine ·ch..i:ld
ren admitted with their leprous mothers after a stay of seven to ten years. 
In 1919 Denney4 also published a £hotographic study of the progression of the 
two main types -- the nodular and the macule-anesthetic -- in which appeared 
the features of three school-age or prepubescent girls with inconspicuous 
macules intended to illustrate the earliest lesions of the nodular type, 
one of them a maculopapule of three years duration and the sole demonstrable 
lesion in a six-year old girl. No later or continuing observations of the 
cases were however made. 

The first detailed clinical and epidemiologic study of leprosy in 
children in this country was carried out by Gomez'/ and associates in 1921-
1922. Their observations, also made on Culion-born children -- 308 of them 
in December 1921 -- covered a period of nine months and dealt mostly with 
the appearance of the early lesion and the age and sex distribution of the 
cases, and incidentally with the factor of isolation. They described the 
most frequent early lesion, · wbich they called macula alba -- in Filipino 
children -- as a whitish, light-fawn non-elevated macu~ith smooth non
scaly surface md irregular edges, and from about 1 to 10 em. wide, which 
appears singly and gradually increases in size md number or else may break 
out in crops. Such lesions were found most commonly on the trunk, buttocks, 
thighs, arms and face and were usually negative in smears for a.f. bacilli, 
but older patches, especially those showing reddish tint, were more apt to 
show bacilli. 

An important finding of that study was that the nasal mucosa regard
less of its clinical appearance in 26 cases examined was always negative if 
the skin lesions were negative for bacilli, was positive only in some cases 
with definite mucosal lesions after bacilli were demonstrable in the skin le
sions, and often negative even with positive skin lesions present. They 
therefore concluded that the skin, not the nasal mucosa, was the seat of the 
early lesion,. This conclusion confirmed previous work of others among 
Hawaiian children of leprous parents and effectively refuted the old claim 
of Sticker of the value of examining the nasal mucosa and its secretions 
for a.f. bacilli in the early diagnosis of leprosy. 
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Gomez and c-o-workers also made valuable observations on the disturbances 
of the sensory and sweating functions of the skin in relation to the early le
sions, noting that in some cases these may not show anesthesia or absence of 
sweating, and pointing to the di.fficulty of getting reliable results with the 
methods employed by them due to inability of the child to co,-9peratf..1. They fur
ther noted that some lesions, whether positive or negative for bacilli, later 
underwent spontaneous disappearance. And they considered the whitish patches 
either as precursors of other skin lesions or neural leprous manifestations 
or themselves later progressing into more advanced bacteriologically positive 
lesions with concomitant loss of sensation and sweating. 

Gomez8 did not claim the ma.cula alba as the initial lesion, only that 
it was tre most frequent recognizable early lesion.. He thought further that 
there did not have to be an initial lesion as in acquired syphilis, and that 
whatever the mode of entry the infection mi~?ht remain latent for a variable 
period before the appearance of skin and nervous manifestations. 

The other findings of Gomez and associates were: equal sex distribu
tion of the cases; a total incidence of 7 .. 8 percent with bacteriolor.~ ically 
positive lesions; 6.4 percent with definite clinical manifestations such as 
anesthetic non-sweating macules, or only anesthesia on forearms or legs, but 
with negative smears; and a less well-definited group of 18.8 percent with 
suspicious skin lesions such as macules or shiny flushed lers which showed 
no anesthesia. Their earliest positive case was a t..'u:'ee ... ye<Jr old child and Ith~ 
youngest clinical case was a two-year old; only suspicious lesions were found 
at the age of one year. The incidence of positive cases increased with the 
age. 

:3oth Denney and Gomez mentioned occurrence of leprosy among Culion .. 
born children several months or years after they had been removed from the 
Colony apparently still non-leprous. 

Also utilizing the same group of Culion children studied by Denney 
and by Gomez, together with those born in the subsequent three years, Rod
riguez27 carried on independent observations though using Gomez' criteria 
and methods minus the test for sweating. He elaborated further various 
possible epidemiological factors besides the age and sex, such as heredity, 
the type and advancement of leprosy in the parents, chaulmoogric anti-leprosy 
treatment in the mother, placental transmission, transmission through breast
feeding, presence of skin diseases in the children, delayed isolation at the 
Nursery, and period of incubation. 

Rodriguez' findings for total incidence among 398 children surveyed 
were: 14.8 percent for positive or confirmed cases, 2.7 percent for clini
cal cases, and 24.3 percent for suspicious cases. The total for the two 
definitely leprous groups, 17.5 percent, was slightly higher than the cor. 
responding figure (of 14.2 percent) found by Gomez and Co•worker,s. He also 
confirmed Gomez' f:i.ndings of equal sex distribution and increasing incidence 
with age. 

In the analysis of the other epidemiologic data, however, Rodriguez 
obtained mostly negative or inconclusive findings, or at best only suggestive 
results, as in the apparent higher incidence of cases among the children 
whose parents suffered from the cutaneous (i.e. lepromatous) type of leprosy. 
In the absence of marked and significant differences, the interpretation of 



the other incidence rates was unavoidably complicated by the factor of expo
sure, not only to the parents of the children but to many other patients in 
the institution. 

* Following Rogers and Muir's method of calculation he arrived at 
similar results -- 42 months according to Rogers and Muir, and 45 months 
according to Rodriguez -- for the period of incubation. 

The possible influence of prophylactic (chaulmoogric) treatment in 
children with suspicious or clinical lesions that were still bacteriologi
cally negative in smears was also reported on by Rodriguez;28 the treatment 
did not prevent further progress of the lesions. 

In all the studies, from those of Denney to those of Ro~riguez, it 
had not been possible to consider the influence of isolation commencing from 
birth. This has only been done in the past 13 years, and the pertinent ob
servations will be more fully analyzed and reported in due time. 

The clinical observations of Rodriguez largely confirmed those of 
Gomez and associates. He however believed, I think with adequate clinical 
evidence, that he found an "initial" skin lesion in the majority of his cases. 
He thought it possible that in a few cases -- those with initial anesthesia 
or with generalized eruptions at onset -- the site of the initial lesion was 
either not in the skin, or if it had existed there it was overlooked before 
the appearance of the anesthesia or the eruptions. 

The question as to the seat of the first, or initial, lesion remains 
!!!£ judice. In our own experience, we have no doubt that the skin is the 
site of the earliest clinically recognizable lesions, which may be single or 
multiple, and may appear manifest at variable ages in different or even in 
the same cases. 

The clinical morphology and bacteriologic characteristics of the 
initial lesion of Rodriguez were equivalent to those of the early macula alba 
of Gomez et al, but the distribution of the early lesions differed somewh~ 
among the two observers. Gomez had mentioned the trunk as one of the frequent 
sites, while Rodriguez never found them on the chest and abdomen. Our later 
experience as will be shown further is more in accord with the findings of 
R d . ** o rt.guez. 

* The finding of similar results was to be expected since Rogers and Muir 
had based their computations on the data furnished by Gomez and coworkrrs 
for the 22 cases which later constituted 73 percent of Rodriguez' segre
gated group of cases. 

** Gomez' and Rodriguez' cases (excluding their susp1c1ous groups) were co~-
posed of children at least 6 years old in 68 percent and 34 percent, res .. 
pectively, of their total number of cases. In our own much larger series 
in the past 30 years over 90 percent of the cases were less than 6 years 
old at onset. 
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Rodriguez found 50 percent of both his clinical and confirmed or 
positive groups developing between the ages of three and s'ix years,and 34% 
for those above si~ years wt:t.le for the same age ranges Gomez' figures were 
29.5 percent and 68 percent, respectively. Rodriguez also found ten children 
or 14 percent of the definite (i.e. confirmed and clinical) cases developing 
positive lesions between the ages of 18 and 36 months and, rather surprisingly, 
only one clinical case under the age of three ,Y.6a-rs ,,<;~s stated earlier, ·Gomez' 
youngest bacteriologically positive case was a 3-year old child and under 
that age he found only suspicious cases besides one with clinical manifesta
tions. Both groups of workers laid stress on the increasing incidence of cases 
and finding of bacteriologically positive lesions in the older age groups. 

28 
In his follow-up reexaminations after an interval of five years Rodri

guez discovered a few more new cases, again confirmed the significance of 
the shiny, flushed condition of the legs, which he designated as "Nicolas' 
sign", as a precursor of more manifest disease; but did not add anything of 
note to his observations on the evolution of the lesions. He did however 
refer to fairly effective results of chaulmoogric treatment (carried out by 
others"') among the manifest clinical and confirmed early cases, in contrast 
to its apparent lack of benefit when given to suspicious or early clinical 
lepers. 

Following the publication of the work of Gomez et al. in 1922 and 
that of Rodriguez in 1926 no other comprehensive observations were attempted 
for some years. Early in 1926, soon after the first survey of Rodriguez, all 
children above two years of age who were non-leprous and even the suspicious 
and clinical cases, if still bacteriologically negative, were transferred to 
the government orphanage at Welfareville, near Manila, and the Children's 
Home in Culion was closed temporarily for repairs. From that time, however, 
and even after the reopening of the Nursery in 1927, the majority of the re
maining children were sent out by their parents to relatives at home. Barely 
one-third were held for isolation in Culion before being transferred toWel
fareville, those developing positive lesions being immediately returned to 
their parents. 

The number of births from 1927 to 1932 also fell sharply (owing to 
reasons that do not have to be gone into here), and the removal of the child
ren to the Nursery or by relatives at lower ages were accelerated,. The net 
result was a considerably reduced number of children remaining for observation 
and consequently of new cases being discovered. From 1928 to 1933 no new 
cases were found. However, in 1927 there were seen five new cases with ini
tial or recently appeared lesions, all of them thickened and bacteriologicaJly 
positive -- thrae r:Ji:tiJ. ra~eed red m.acules and two with papulo nodules ~- wh1cfi 
wore $ubm.i.tted to inten~ive treatlflent12 and healed within a few morJ.•hs. 

The next significant development in Philippine research on early 
leprosy was probably stimulated by the increased general interest in the 

-;--··-------------
Nicolas, c. and E. Roxas-Pineda: Results Of Antileprosy Treatment In 
Children At The Culion Leper Colony. -jour. Phil. Is. Med. Asso., .§. 
(1928), No. 7, PP• 314-317. 
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disease especially in its early diagnosis and chemotherapy in the late 1920's. 
At the same time that claims were being made for improved results of leprosy 
treatment, especially in early cases, there was accumulating evidence of the 
impermanence of the clinical cures among patients that had been discharged 
from the leprosaria. In many parts of the world the search for and study of 
new cases must have been greatly stimulated, and various aspects of leprosy 
research given fresh impetus. 

In the Philippines, Manalang22 commenced his reorientation studies 
and systematically obtained biopsies of lesions representing all stages of 
the disease, from the early lesions in children to those of advanced adult 
cases, from clinically healed and relapsing cases, and even from necropsy 
material. His correlation of the objective findings with the theoretical 
considerations led him to postulate a multifarious theory which holds that: 

(a) leprosy is transmitted by frequent bodily contact in 
infancy or early childhood, frank manifestations ap
pearing later in life or never; 

(b) adults are immune, though there may be exceptions; 

(c) other epidemiological factors are of no importance, 
and the endemiology of leprosy is largely dependent 
on the number of lepers taking care of infants, par
ticularly the female leper at large; 

(d) the infective agent is a non-acid-fast or virus stage 
of m.leprae and is responsible for the early bacterio
logically negative lesions; the acid-fast bacillus is 
inactive; 

(e) the bacteriologically negative leper (i.e. "closed" case) 
should also be considered an important source of infection; 

(f) the infectious agent is suspended in the sweat. 

Although the above theory directly aroused controversial attitude 
and reaction, on the other hand it also indirectly stimulated more painstak
ing clinical and laboratory work and a reappraisal of theoretical thinking 
and, most importantly, the increased employment of the biopsy in clinico
pathologic research. This I think may be more readily appreciated by re.;. 
ference to pertinent literature during the decades 1921-1930 and 1931-1940. 

TrJith the object of verifying or giving support to Manalang' s rather 
unorthodox concepts concerning the etiology, transmission and pathogenesis 
of leprosy Chiyuto, in Manila, embarked on an ambitious program of continuing 
observations, utilizing the Culion-born children who were transferred to 
the Welfareville Orphanage. Meanwhile Rodriguez, who had already shifted 
his field of activity to Cebu, with the assistance of Plantilla concentrated 
on out-Patient diagnostic and treatment work and started epidemiologic 
field surveys, at the same time obtaining biopsy material for study and 
interpretation by Manalang. And shortly, Guinto, after a thorough clinical 
apprenticeship under Rodriguez and appropriate introduction to modern met
hods of epidemiologic investigation, entered upon his career as epidemiolo
gist for the American Leprosy Foundation in the Philippines. In Culion, 
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also, since 1932 the stimulus from Manalang's work and theories led to a re
planning of methods of studying leprosy in children. 

To what extent leprosy workers in other countries have been influenced 
by Manalang it is not possible to estimate. Visiting leprologists have been 
coming to the Philippines from many parts of the world since the early 1920's 
except from 1942 to 1946 --but one of them,from a Latin American country, 
frankly avowed that he came to appraise first-hand information concerning 
Manalang's theories and the studies of Chiyuto. 

The main gleanings from Chiyuto' s investigations
1 

'
2 

may be summarized 
as follows: 

(a) The constant early lesions are depigmented areas (or ma
cules) for the most part hazy -- seen only in proper light 
and at an appropriate distance --some times clearly defined, 
as previously noted by Gomez and Rodriguez, though not as 
single initial lesions but as simultaneous, multiple areas 
corresponding to parts of the body surface that frequently 
come in contact with the skin of the leprous parents; 

(b) There also commonly appear small pinkish "papulo-vesicular" 
eruptions, goose~flesh like and circinate, which later be
come depigmented areas; 

(c) There is, it is alleged, a significant correlation between 
the number and location of these early lesions with the 
later positive lesions of more advanced (presumably lepro
matous or "borderline" dimorphous) cases; 

(d) The depigmented areas were found to persist during three 
years of continued observations, and to undergo occasional 
changes in color -- i.e. erythema -- and texture -- i.e. 
wrinkling -- or desquamation, or to acquire a powdered 
appearance of the surface giving them a slippery feel; 
with infiltration gradually developing in a few lesions 
in about 35 percent of the cases which, he assumed - at 
this stage -- represent the single initial lesions of 
Gomez and Rodriguez; with similar persistence of the other 
common lesion, the pinkish papulo-vesicular eruption; 

(e) With other new types appearing, such as: a shiny papule 
which became flattened as it grew, finally subsiding as a 
pale macule; lichenoid groups of minute papules smaller 
and more dispersed than the papulo-vesicular eruptions; 
and the development and increasingly frequent incidence of 
sensory disturbances; 

(f) The observations of previous workers of recurring apparent 
resolution and reactivation of the early lesions and their 
eventual progression to more permanent and definite clinical 
types of lesions were also confirmed; 

(g) And owing to the difficulty of ass4gning early cases under 
the existing schemes of classification of clinical forms, 
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it was suggested that the term "clinical leper" be kept 
in the meantime for such cases with the appropriate qua
lification of early, or advancedt until they evolved to 
the typical adult forms. 

Reporting later on an enlarged group of cases under constant obse~ration 
for from one ·to fou:.ryea;l"e, Chiyuto1-c further qualified his early "hazy 
depigmented" macules as from ons inchwide to much larger areas covering whole 
regions like the buttocks or thighs, of irregular shape and sometimes mottled 
aspect, more distinctly seen at some distance rather than at close range, of 
symmetrical and generalized distribution and irregular development. He noted 
the appearance of lesions with clinically tuberculoid morphology in about eight 
percent of his cases, and confirmed his previous findings of the papulonodule, 
in about 14 percent, and of sensory changes in nearly 60 percent, with tender 
nerve trunks being found in some during the cold season. He also revised his 
earlier description of the papulo-vesicular eruptions, explaining that they '"'' 
in fact never reached vesiculation before they subsided. And he further 
noted that the progress of the skin and neural manifestations followed the 
advancement in age. 

Chiyuto had not discussed incidence rates, but after reading his 
reports one is apt to have a disquieting feeling that every child exposed to 
leprous infection during infancy was likely to develop lesions later in life. 

* From his studies Chiyuto arrived at the remarkable conclusion that 
his findings supported Manalang's theory of infantile susceptibility and 
adult immunity to leprous infection. Equally remarkable was the fact that 
he had not attempted to explain the consistently negative findings in the 
smears for m.leprae from the biopsied lesions merely assuming that "the pre
sence of acid;\ast organisms is only demonstrable in the advanced stage of 
the disease."* 

* With the exception of the negative Mitsuda reaction in non-leprous infants 
(Chiyuto, S.: Leprolin Test.- Month. Bull. Phil. Health Service, 12, No. 
7 (1932), PP• 300-307) and uniformly positive reactions in healthy-adult 
individuals, there seems to be no obvious correlation between his observa
tional findings and the above conclusion -- unless it be the alleged cor
relation between the number and location of the early lesions in children 
with the positive lesions of advanced cases (q.v.). 

** In his 3-year follow-up observations he recorded a second biopsy, also 
with smears from the lesions, in only one-fourth of his first forty 
cases, with all the smears continuing negative. While Manalang, who 
studied all the biopsy materials and correlated the bacteriologic and 
histopathologic findings with the evolution of the disease, was not 
quite explicit in his reference to the bacteriological data whether 
they pertained to the smears or to the histological preparations. It 
is unfortunate, indeed, that Chiyuto was not able to publish fUrther 
objective observations relative to the later evolution of his cases. 



As stated earlier, Rodriguez and*his associates at Cebu continued to 
search for, study and treat early cases. They now placed chief emphasis on 
integrating their work in a long ... range program of epidemiologic investigations 
in close collaboration with the Leonard Wood Memorial. It was at Cebu that 
Rodriguez and Plantilla29 introduced the histamine test in the Philippines for 
the differential diagnosis of the leprous hypopigmented macule from similar ... 
looking dyschromias of other origin; this was at about the same time (1931) 
that Pierini introduced it in Argentina for the same pu2pose. 

It was also at Cebu that Plantilla,
26 

employing the methods of both 
Gomez and Chiyuto and Manalang, carried out surveys of contacts of cases and 
among school children and was able to confirm most of the earlier clinical 
findings, at the same time indicating the need for further continuing clini ... 
cal and pathological investigations. 

Meanwhile, from the latter part of 1932 some of us at Culion started 
a new schedule and plan of observations of all the children, which would com
mence practically from birth and repeated frequently during their stay in the 
Institution. By that time the number of births had again risen rather sharply, 
while the releases and transfers had slowed down and as a result the material 
£or our study gradually increased. The observations at first were limited to 
clinical and bacteriological examin'ations, but after a few years it was pos
sible to gain increasing cooperation of the parents in the matter of biopsies 
and lepromin testing. The data that has accumulated from this effort has 
served as the basis for some 16 published reports thus far by myself and asso~ 
ciates, and the principal findings are discussed in some detail as follows: 

4. STUDIES ON CHILDHOOD LEPRCSY BY LARA AND ASSOCIATES; 
PRELIMINARY OBSERVATIONS 

After the first th.ree years of observation of 240 ohildren Lara and de. 
Vera13 had great difficulty in assessing the significance of the hazy depig.w 
mented areas described by Chiyuto and implicated by him as the earliest clini.;.;. 
cal manifestations of leprosy. They found that similar changes could be 
observed following the subsidence of various kinds of mild skin affection 
including minor injuries; that no characteristic macu.la alba of the Gomez 
type had up to then evolved from such areas; and that th"IStype of "suspicious" 
lesion was also seen in about 50 percent of comparable children of non-leprous 
families in the immediately adjoining area. Goose-flesh patches and shiny, 
dry and scaly legs were even more frequently seen in children of non-lepers. 
Further, although no biopsies were made the necr'opsy material taken from the 
sites of hauy depigmented areas that was studied by Dr. Nolasco; the Culion 
pathologist, revealed no abnormal findings, while during life smears from 
such areas were always negative for a.f.bacilli. 

However one typical, htpopigmented bacteriologically negative macule 
was encountered, as well as seven cases with papulonodules the majority of 
which were positive in smears for a .. f.bacilH. · In another article14 we also 

* Rodriguez, J. -and F.C. Plantilla: Observation On The Progress Of Inci-
p·ient Lesions Of Leprosy .... Inter. Jour. Leprosy, 1 (1935), No. 4, PP• 
453-465. 
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reported that ofthe ten consecutive early cases since 1927 papular lesions, 
solitary or a few, were seen in seven and"- w9re· pr o}?ably the first re6'0gnizable 
lesions in five of them, with the four most heavily bacillated (3 to 4-plus) 
cases being also the youngest -- only 14 tQ 20 months old -- children. Thus 
we found that the characteristic hypopigmented macule of Gomez and Rodriguez 
was not invariably the earliest nor yet the most common early lesion. 

In the first six years of systematic observations15 the number of re
cognizable early cases gradually increased, and our earlier appreciation of 
the various types of non-specific skin blemishes were further confirmed. We 
also described two new initial or early lesion types, the wheal ... like. and the 
in<ilurated, thickened scar-like papules which were also positive for a.£. 
bacilli in ordinary smears. 

Then for several years, due to fewer discharges and greatly reduced 
child mortality, the number of new cases increased more rapidly, reaching a 
total of 200 by the end of 1941. But during the 3-1/2 years of the Pacific 
War it again fell sharply, due to increased mortality, emigration of chiltlren 
with their parents, and very infrequent examinations. It rose again from the 
latter half of 1945, upon full resumption of the examinations, with the dis
covery of the new cases that developed during the previous years. In the 
following five post-war years of recovery and reconstruction there was a 
further gradual increase; but in the past ten years, with a stabilized popu
lation, the incidence of new cases has apparently declined gradually. This 
has been due in part to a shift upward of the age at onset, possibly also to 
reduced intensity or potency of the focus of infection during the sulphone era 
of therapy, and perhaps to other unknown causes.19 

5 • SUMMARY ANALYSIS OF MORE RECENT EX PER IBNCE 

A summary of our findings after the first fifteen years of continuing 
observations was presented at the vth International Leprosy Congress held at 
Habana in 1948.16 As of now, 13 years later, the study of the enlarged mat~ 
erial has again confirmed most of our earlier observations besides enabling 
us to gain a more balanced perspective of the natural evolution of leprosy as 
it affects children. This larger experience will now be discussed, first 
along some general aspects, against the background of the previous work of 
others in this country. Then, in the second part of this lecture, I shall 
present a more detailed analysis and attempt a general synthesis of our find
ings as well as suggest where I believe there is need for further exploration 
or for retracing and reorientation of basic theories. 

6. EPID.EMIOLOOIC AND RELATED FACTORS 

(a) Total Incidence 

As of December, 1960, approximately 470 children have developed un
doubted -- in most cases -- or probable leprotic lesions among some 2,000 
born in Culion or admitted with parents but still non-leprous, since late 
1932 and observed for a few months to 28 years. This "total" incidence of 
about 23 percent does not, of course, represent an absolute rate for our 
series of contact children, which could only be obtained if all the children 
could have been observed continuously for the same number of years -- say 
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for the whole period from birth to 15 years of age, However, it sufficiently 
shows that a considerable proportion of exposed children of lepers do develop 
lesions. In our estimates we have dis-regarded merely suspicious cases 1 a 
group that had been considered by both.Gomez and Rodriguez, 

(•) Exposure, Infection, And Incubation Period 

Roqriguez had previously estimated two yearsexposure as sufficient to 
establish ~fection in most cases. He obtained this figure by subtracting 
the "ave'{age incubation period'' - following Rogers and Muir's method of 
COJJlputatjQn ..... of about 3...3/4 years from the average age when the early le ... 
sion fir~~ became positive in the smears. While such method may now appear 
rather ~~bitrary and open to serious theoretical objections the resulting 
f#gures ~ere sufficiently close to the estimat~ of other observers as not to 
af.ouse pointless controversy, since there was no valid way to verify any es ... 
timate experimentally and objectively. Besides, most leprologists have ac
qepted ot: formed personal opinions either in accord with or indifferent to 
.. Y clttims to even extremely short or unduly long periods of incubation or 
~xposure. 

In our own work17 we have observed, from the actual incidence of 
cases developing among children isolated at ages varying from a little under 
six months to several years, that exposure for from one to two yepra ot the new~ 
botn suffices to infect successfully all children who are likely to be sus
c~ptlble to leprosy. 

As regards the incubation period, we are of the opinion that this 
must vary greatly with the individual. Among the children isolated at birth 
in .the Nursery who were later returned to the Colony following repeated in
jections of BCG and/or Mitsuda antigen, undoubted lesions have appeared in 
some after from 14 months to nearly 5~112 years of exposure. One case deve
loped a solitary self~healing type of lesion which was biopsied upon its 
appearance after only 3 months of exposuref final opinion on this case is 

being withheld in view of the unusually short period of incubation.* 

On the other hand, of 203 children isolated at birth in the Culion 
Nursery from May 1948 up to December 1960 none so far has been found with 
leprous lesions during their isolation even among those who have reached 
more than 6 years of age. And of 127 unisolated, continuously exposed 
children18 aged 3 to 6 years in March 1956, 46, or 36.2 percent, had al
ready developed lesions by that time. We believe that this evidence is 
adequate proof that close exposure to a source of infection is essential 
in the natural transmission of the disease. (It is also valid evidence, I 
thinkt of the essentially negative roles of heredity and placental trans
miss ion) • 

(o) Sex-Incidence 

The practically equal incidence found for the sexes among constantly 
exposed children by both Gomez et al. and Rodriguez may be regarded only as 

* Still unpublished observations. 
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an approximate trend in the case of constantly exposed children. In his 
school surveys at Cebu Plantilla26 found 36 cases (25 males and 11 females' 
representing respective incidences of 3.3 and 1.8 p.m. among 13,586 school 
children with the highest age incidence iri those above 15 years followed by 
that for the 13-14, year group. There were marked differences in the distri
bution of the sexes at some age-groups in all the three series of observations. 
Besides, only the actual surviving children were examined and considered by 
Gomez and by Rodriguez. 

on the other hand, under presumably more variable conditions in the 
field the ,Leonard Wood Memoria~ workers6 r9 at~~!'':' hf:!,V~ ~~~~la~lyfound, 'in 
their' extensive and thorou~h etHdemiolog ical stitc1ies, rather marked prepon.;. 
derance of male incidence over female ·incidence, similarly to what Plantilla 
had found earlier among the schoo1 children. 

With our group of 200 cases in December 1941, 17 among a total of 770 
Culion-born children (357 males and 413 females) observed continuously for from 
one to five yeat-s, 1he total incidence found for the males was 29.1 percent 
and for the females, 23.2 percent. The sex incidence probably fluctuates 
slightly at different periods even in the same place and presumably under the 
same conditions. In any case, among Culion children, under uniform conditions 
of exposure and environment and observed for up- to five years, we do not find 
a ready explanation for the great preponderance of male over female cases 
that is so commonly seen in institutions for advanced cases. 

(d) Age Incidence and Age At Onset 

Gomez and Rodriguez, considering only their confirmed or positive 
cases but grouping all tbe children according to their ages at the time they, were 
surveyed. i:n four or i'iveyear intervals, believed they clearly demonstrated 
that the incidence increased with the age up to early adolescence, with lessthan 
fivo pGrcept for those under fiveyears to from 36 to 46 percent for the ado ... 
lescent groups. Their findings confirmed earlier observations recorded for 
similarly exposed children of Hawaiian patients. 

Rodriguez further elaborated the age at the appearance of the first 
suspicious, definite, or positive lesion. He found about one-third of the 
suspicious cases occurring under the age of three years, and about 10 percent 
of the clinical cases and nearly 17 percent of the positive group at the same 
age range; but fully 65 percent of all definitely leprous cases (i.e. clinical 
and positive groups) appeared under the age of six years.The number of children 
who weresixyears or over at the time of the survey constituted 44 percent of 
the total in his series. He rightly held that the bacteriologically positive 
phase must have developed earlier than the date of the first positive smear. 
But it is not clear whether the appearance of the supposed first lesion was 
actually observed by him in every case, or whether in some or many of the 
cases the time of onset was given by the child or guardian and the presence 
of the lesion merely verified by him during the survey. This seems more pro
bable than that the onset of all lesions -- suspicious to positive -- had 
actually been seen by the observer in the relatively short period needed to 
make the survey • 

Among our larger, newer $eries obse~ved for at least one year, 
practically from bifth, on the.avefage of once every twp to three months, 
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and considering first the definitely leprous children discovered up to December 
1941, 99 percent of the whole group of 200 cases had manifested the first 
recognizable lesion under the age of six years. Two later surveys have been 
made by us since the war of all children who have been observed for at least 
one year, but excluding children born and cases that developed from 1942 to 
1946, and the findings have been compared withthe pre-war group. 

For the 1933-1940 series,l9 the age at onset in 99 percent of the 
cases was, as just stated, six years or less; it was three years or less in 95 
percent, and two years or less in 66 percent. Far the first post-war series 
(1947-1954) it was six years or less ih 98 percent of the cases, five years or 
less in 92 percent, and not more than three years in 57 percent. And for the 
most recent survey of children born from 1955 to 195925 this was five years or 
less in all cases, and not over three years in 58 percent of the cases.:* 

In the pre-war series the highest incidence was in the second and 
third years of life -- 20.4 pet. and 23.9 pet. of the children, respectively;** 
in the first post-war series it was from the third to the sixth year -- 8.4 
pet., 10.2 pet., 7.3 pet,, and 8.3 pet., while in the most recent group it 
was at the third, fourth and fifth years -- 4.8 pet., 2.8 pet. and 10~6 pet. 
In the two later series the incidence fell sharply after the peak period• 
Thus it appears from our observations that the peak of incidence during child
hood in constantly exposed children may fluctuate but is usually under five years. 

The youngest cases observed by us were aged 9 to 11 months when a 
typical bacteriologically positive papule or nodule first made ite appearance• 
The incidence during the first year was very low --less than a half percent;. 
The apparent increases in the age of peak incidence and the average age at 
onset during the post-war period were also attributed to the larger propor
tion of ca~es which had initial lesion types which are more frequently found 
in children over two years to six years of age. 

It is important to have a correct idea of the age at onset in cons
tartL~exposed children. The usual expectation or notion that the incidence 

* It should be mentioned, in this connection, that less than six percent of 
the pre-war children had been observed longer than three yea~s, while at leaSt 
47 percent of the first post-war and nearly 41 percent of the second post~war 
series had been under observation longer than three years. The total incidence 
for the pre-war group (20.9 percent) and that for the first post-war group 
(19.9 percent) were apparently the same, but the actual total incidence 
for the older group would have been higher had all the children in both groups 
been observed for similar lengths of time .19 And on comparing the total incidence 
for the two post-war series, the later group shows a further definite lowering 
by at least 50 percent during the six year period since 1955 (Unpublished observations 
** Disregarding the very few cases that developed among children five to eight 
years of age owing to the disproportionately small number of such children 
examined, compared wlth the other age-groups, due to many releases and transfers. 
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increases with age is correct if it is meant that an increasing number of 
cases will be found among a given group of such children as they grown to 
adolescence. But it would be obviously inaccurate to say that the rate of 
incidence increases with age, for as we have repeatedly verified, the trend, 
though variable, usually falls after the 5th year of life. 

What the trend would be if older children or adolescent or adult 
individuals -- get their first exposure at varying ages after birth remains 
to be determined. We have so far only a few (still unpublished) observations, 
which confirm our experience with respect to the duration of exposure in the 
constantly exposed group, on children fromoneto a little more thansixyears of 
age when allowed their first contact with the source of infection. If this 
should be further verified, a clearer definition of the incubation period as 
well as the limit of age susceptibility -- if there be such -- would perhaps 
be possible~ 

And it is also important that the range of age susceptibility of 
constantly exposed children (e.g. children of leprous families) be properly 
appreciated for another equally weighty epidemiologic reason. This is the 
marked tendency of most cases among very young children with the thickened, 
usually bacteriologically positive initial lesions to heal spontaneously with
in 'bhr·ee· years after onset, and for some of the apparently healed cases later 
to recur and progress into more advanced forms. This aspect will be dealt 
with more fully in the discussion of the evolution of the disease. 

(e) Other Factors Affecting Incidence 

We have not found any significant differences in the incidence of cases 
in relation to the advancement of the disease in the parents, and we attri
buted this to the dominant influence of the /actor of exposure to the parents 
and to many other patients with varying grades of advancement and with skin 
lesions of varying bacillary density. Had we found marked differences it 
would have been harder to find a reasonable explanation, without at the same 
time seeming to devaluate the predominant role of the acid-fast m.leprae, 
which is probably the most constant of all the environmental factors. It 
will be recalled that by law only bacilliferous cases were required to be 
isolated in Culion. Rodriguez, as already stated, had found a higher inci
dence among the children whose parents (especially the mother) had the cu
taneous (or lepromatous) type, which is generally considered more infectious 
than the non-lepromatous forms. 

Nor have we attempted to repeat Rodriguez' analyses of the possible 
roles of ~eredity, placental transmission, and breast-feeding, or the in
fluence of anti-leprosy treatment in the mother. To appraise heredity it 
would have been necessary also to analyze other control data -- such as the 
occurrence of cases among unexposed descendants of leprous ancestors and 
those of non-leprous ancestors -- which would be practically impossible to 
secure from our source of material. As regards possible placental trans
miss ion this is ruled out by the absence of cases among the children sepa
rated at birth during the period of their isolation. Rodriguez could find 
no definite influence of breast-feeding, or anti-leprosy treatment in the 
mother, on the leprosy incidence in the children. This would have been 
expected since the role of exposure seems paramount. 
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As to skin diseases we have failed, like Rodriguez, to implicate 
any particular dermatosis or group of skin affections as predisposing fact
ors. However, Rodriguez had mentioned three cases of initial macule (two 
of them later found positive in smears) which developed and enlarged around 
old scabies (sic) scars and were believed by him to have arisen as a result 
of inoculation introduced through the scabies mite. Even these cases, in 
my opinion, cannot exclude the factor of chance. Assuming them all to have 
been of leprous nature, their location on the buttocks or other site of pre
dilection for the early leprotic macule, which may also be :f'avoure.d sites for 
scabies, makes such direct association dubious. Besides, as will be shown 
later, some of the thickened types of initial lesions on subsiding may si
mulate scabies scars and transform or develop into flat hypopigmented macules 
which enlarge concentrically around the initial sites. 

Regarding the possible role of other accidental lDJUries to the skin 
and of insect vectors, we only noted that no case so far has developed among 
the children of the non-leprous families who live in the closely adjacent 
area, where patients are frequently allowed access for official transactions 
arid where the house-fly, the cockroach, the local species of mosquito, and 
dogs, cats and rats with their fleas can fly or roam around without effective 
control. 

The occurrence of new cases has also been studied in relation to the 
seasonal changes. Culion's climate is that of a small tropical island with 
fairly matked dry and wet seasons with theiraccompanying prevailing winds. 
Over the past'30 years, more cases have been discovered during the relatively 
dry months of December to April, which is also the period of the fairly strong 
northeast monsoon. Cases however occurred throughout the year, with rather 
marked fluctuations during the uniformly cooler rainy season. 

7. CLIN ICO-PATHOLffi IC FEATURES 

The clinical, histo-pathologic and other features of the initial and 
pest-initial stages of childhood leprosy to.be further described and dis
cussed are based on continuing observations which in our series had started 
practically from birth for most of the children. The typical early or initial, 
solitary, flat hypopigmented macule described by Gomez et al. and by Rodriguez 
and the early, hazy, multiple depigmented macules described by Chiyuto have 
already been mentioned and sufficiently described. 

Clinical Featur~s 

Prodromal Suspicious Changes 

We have not observed any local or general 2rodroma~ symptoms before 
the appearance of the first recognizable skin lesions; nor has it been pos
sible to search objectively for anesthesia in very young children. It is our 
impression that the so-called "Nicolas• sign" - ... a flushed shiny condition 
of the skin of the pretibial regions -- is due to some nutritional distur-
bance and without direct causal relation to leprosy. We have more and more 
rarely seen this condition in the past 23 years -- except during the war and the 
follow:irtg t-v.ro ·tg three years -- with a substantially improved general diet 

for our patients. · 
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Most of the hypopigmented macules and pale patches seen during the 
first two years could not be correlated with the subsequent development of 
definite lesions. This was likewise true of transitory reddish patches which 
were probably the result mostly of minor irritations and injuries. The hypo
pigmented smooth, rough, scaling and goose-flesh areas, which are also more 
or less transitory, have more often than not been found harbo!lr.in_g spore -1 ike , 
less frequently filamentous, fungus elements. (The significance of these 
findings is not clear since they are also frequently seen in scraping from 
normal-looking areas in these children). As already stated earlier, the in
variably negative smears for a.f.bacilli and absence of pathological changes 
in. necropsy s~ctions made from such areas and the hazy depigmented areas in 
the very young children lead us to believe that most of these blemishes dur .. 
ing the first few years probably are not of leprotic nature. 

Onset; Initial Lesions Types 

The different types of initial lesions to be described are those 
which are the first to be recognized clinically as of leprous nature and 
confirmed by po$itive smears for a.f.bacilli, or by biopsy, or by later 
clinical development. 

At first many of these lesions were merely suspected in the clinical 
examinations. After years of experience, however, most of them could be re~ 
cognized as definitely or probably leprotic even before the bacterioscopic · 
and histolqgic confirmation. In a number of cases the diagnosis had to be 
postponed for months, rarely for up to 2-1/2 years. 1\nd exceptionally, a 
probable diagnosis of leprosy based on positive smears had to be discarded 
if soon after more adequate objective observations (through the biopsy) were 
not sufficiently confirmatory. It is certain, moreover, that we have also 
missed a few cases with early, rapidly healing bacteriologically negative 
lesions. This was shown by the subsequent observation that one or two child
ren who had been released as probably non-leprous or at most suspicious later 
returned with definite anesthesia -- as the only demonstrable lesion -- around 
the site of the healed suspected lesion which had not been biopsied. 

After 15 years of continuing observations, with the records of about 
260 cases for study, it was possible to classify and characterize the various 
initial lesion types and obtain some idea of their early evolutionl6 as follows: 

Thickened Initial Lesions 

The most frequent type of first recognizable lesions are single • 
sometimes several but well dispersed, wheal-like papules or more rounded 
£apulonodules. The nodules are from pinhead to 5 mm. in diameter, of pinkish 
or purplish hue and with glistening, smooth or slightly wrinkled surface, 
usually without but at times with reddish or dusky brown areola, though later 
they develop a pale or hypopigmented halo. The wheals have plateau-like 
smooth or rugose surface and are of angular or irregular outline rather than 
rounded, feel superficially infiltrated rather than edematous; they are usually 
less conspicuously shiny than the nodules, but more apt to show faint hypopig
mented background. The nodules involve more of the dermis and have a firmer 
consistency. They have a regular rounded outline, are usually only moderately 
elevated, rarely somewhat acuminate. Their border may rise sharply from the 
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surrounding skin or slope gently up to the center of the lesion. 

Occasionally, in the taking of smears from thickened initial lesions 
the incision does not seem to evoke painful sensation but the scraping of 
the wound is resented by the child. Neit~er pruritus, pain nor tenderness 
is associated with any type of initial lesion. 

Most of these lesions grow slightly, but rarely exceed 1 em. in dia" 
meter before they begin to shrink or become flattened. Only a single lesion 
may appeari sometimes several are found at a time, or· in succession, within 
6 to 12 months from onset. Rarely they J:>ecome. disseminated, usually on the 
extremities, less frequently also Qn the face and buttocks ,1n one to at most 
twq years. Frequently the later crops recede and heal ahead of the initial or 
prototype lesion. · 

Practically all papulonodules heal in from six f~th&J .to two xears, ·fre
quently without any trace though some, especially the targer ones, may leave 
slightly depressed usually anesthetic scars. In a few cases a small hypopig .. 
mented area rarely exceeding several em., with ill-defined border and negative 
in smears for a.f.baci11i, appears and grows slightly around the scar after 
the subsidence of the larger lesions, this eventually fades in to several 
years. 

Many of the wheal-like lesions are also transitory, subsiding in a 
few months and leaving no traces. Others persist longer, grow wider and 
thinner finally turning into hypopigmented flat or slightly raised macules 
which at times become pinkish, or develop pebbled surfaces.; many of these 
also fade completely in a few years. From one-sixth to one-fifth of the 
wheal-like initial lesions progress through a flat macular phase with one ... 
half of them eventually healing and the other half evolving into tuberculoid, 
more frequently into lepromatous, and very rarely into macula-anesthetic form 
several years after onset.. · 

Papulo-nodules and wheal-like lesions together constitute 44 to 47 
percent of first recognizable lesions. The incidence of the wheal-like type 
is fairly constant -- around 20 percent -- that of the papulo ... nodules sane
what fluctuating. Both types are seen in the youngest cases, the nodular· 
lesions appearing usually at from 18 to 20 months of age (with a range of from 
nine · months to 2-1/2 years), while the wheal-like lesion appears a little 
later, usually during the third year. 

A few cases with indurated, thickened scar-like lesions resembling 
minute keloids are seen also within the age range of the papulo-nodules and 
are considered assuch, probably modified by var!ous causes. They have simi
lar bacteriologic characteristics and follow the typical course of most no
dular lesions. 

Other types of thickened initial lesions are: the slightly raised 
and infiltrated, reddish small patches which we have called raised macules; 
the more definitely infiltrated, somewhat larger patches which we have cons.l. 
dered as infiltrations; the discontinuous lichenoid patches or areas; and 
the polymorphic lesions, which are usually multiple and represent two or 
more of the other types already mentioned, and also include papulo-circinate 
and O'ther figurated forms. · 
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The raised macules were the next most frequent initial lesions after 
the papulo-nodular and wheal-like type, being found in 25 to 26 percent of 
our cases. Those with smooth surface are distinctly more frequent than those 
with a rough or irregular surface, which may look pebbled or partially or 
marginally raised. These lesions usually appear between the ages of three ~nd four 
years. They have a rounded or slightly oval shape and smooth borders and are 
somewhat larger than the papulo-nodules and the wheal type. They are usually 
pinkish and show varying degrees of hypopigmentation, and only rarely feel 
definitely indurated. Many grow wider, becoming flat and more distinctly 
hypopigmented before they start to fade, leaving no trace. About half or 
more of su:ch lesions hmnever: persist for sever:al y~ars, increasing in .size 
and showing'altemating pha'ses of greater or lesser clearness or erythema 
and occasionally healing first at the center. The more indurated lesions 
may also show hypopigmented halo. In a few cases with bacteriologically 
positive, raised initial macules, transformation into lepromatous form has 
occurred within •nrea y~rs e(ter Qnset. 

The remaining thickened types constitute less than ten percent of the ini
tial lesions, the lichenoid lesions representing three to four percent, the po~7 
morphic two to three percent, and the infiltrations one to two percent of all cases 
in our series. The lichenoid lesions are usual~ seen in children of from two to 
three years of age, the other two in those older than three years with the pleomor
nh.ic tvnA hai..ro observed up to adolescence. 

At onset the infiltrations are usually reddish-brown solitary lesions, 
somewhat irregular in shape, larger than a lima bean, definitely thickened 
but may not be conspicuously raised, and with a smooth or rugose glistening 
surface. They may or may not have a pale or hypopigmented halo. Cases of 
this type tend to evolve early into lepromatous form. 

The lichenoid lesions appear as discontinuous groups of minute 
brownish, hypopigmented shiny papules usually localized in one or a few re-
g ions • They frequently assume bizarre shapes ..,_ sinuous or long streaks, 
crescents, and band~like forms. Under glass pressure, their hypopigmentation 

,is made more conspicuous. In the J2leomorphic type, the lesions are of greatly 
varying sizes and shapes, clustered in groups or widely and asymmetrically 
distributed, and usually of distinct purplish hue, 

The lichenoid lesions are relatively transitory, disappearing complete
ly in a few years and are not prone to relapse or to transform into tubercu
loid or lepromatous forms. Cases with polymorphic initial lesions on the 
other hand may in some cases subside early; usually they persist and are apt 
to evolve into lepromatous or tuberculoid form~ It is this type of lesion 
that is frequently encountered in the "reactional tuberculoid" form of onset 
in children. 

Flat Initial Lesions 

These a#e the .weU-:~9Wf1. plearly defined hypopigmented macules ... -
the mac~,tla alpj! descr1ped J:>y G.QJn.e~, When first seen they are nearly always 
h~or.Gmente4, very rat.'e!y erythematous; later, as they grow, many become 
pmk1sh at times, They cons;Utui;e 1.8 percent of all initial lesions in our 
series of over 430 cases,· arf) ;infrequently seen in very young children, but 
are among the more cpm~op types between the ages of blf<) and si:x: yaars. 
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Like the raised macules., there are two main clinical variants of 
this type - .. one with a smooth surface, the other with a slightly creased 
or else rough, scar-like, usually shiny surface. The smooth variety which is 
at least. three times as frequent as the rough one is often not conspicuously 
shiny, or only so at times. At onset these lesions usually are slightly to 
several times larger than the raised variety; we have never seen them ·as 
large as described by Gomez et al. Rarely they appear as post-initial pat~ 
ches following subsidence of an initial raised macule. 

As pointed out by Gomez and By Rodriguez, there is frequently dis .... 
turbed sensibility, or secretion of. sweat, or both; more so in the older 
lesions which also show poor, scanty growth of hair, or else only hair 
stumps at skin level. In such cases absence of the normal response to the 
histamine test can be easily demonstrated. This is of great value, and 
more practical and reliable than testing for anesthesia or the absence of 
sweating in such macules in pre-school age children. 

Flat macular lesions tend to greater chronicity than the raised 
variety. They gradually increase in size and number, some becoming erythe ... 
matous and slightly raised at times. They enlarge peripherally both by di
rect extension and by formation of satellites, which later merge with the 
main lesion. As they grow the central portions clear up, resuming normal 
pigmentation and much of the normal sensibility; thus the lesions creep away 
from their orig ina! sites, sometimes becoming discontinuous spreading areas 
which may attain large dimensions. These are the macules seen in typical, 
moderately advanced maculo-anesthetic cases which may be recognized several 
years after onset, even before development of marked trophic and sensory
motor acroteric changes. 

A few cases with this type of initial lesion apparently heal in the 
first few years, but more of them acquire tuberculoid or lepromatous features, 
regardless of whether they had given negative or slightly positive initial 
smears, the early macules themselves turning into lesions with typical cli
nically tuberculoid morphology, or becoming sites of more heavily bacillated 
infiltrations, or with new such lesions appearing. 

Number And Distribution Of Initial And Post-Initial Lesions 

A single lesion may be present from onset until complete resolution. 
Occasionally two or more are found from the beginning~ More frequently, 
others of the same type follow in irregular crops, and relatively rarely 
they become generalized within a few years.· Of the cases which show sp:ead ... 
ing and increasing lesions, those that undergo acute or subacute reactional 
episodes -- characterized by sudden and marked increase in number and size 
of the lesions, which become more reddish and infiltrated ... - are the ones 
that advance most rapidly. 

In most of the cases, no more than five or sh recognizable lesions 
appear during the first few years. 

Whatever may be the type of the initial lesions,- or their number 
at onset and during the first year, there is a definite distribution pat
tern which is strongly suggestive of the sites of the primary localization 
of the infection in the Filipino child, who is usually only half-clad dur-
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ing the first few years of life, Thus, the middle, malar and external parts 
of the cheeks, the posterolateral surfaces of the extremities, and upper ex
ternal aspects of the buttocks are very frequently the first or early sites. 
The antero-medial and postero-medial parts of the extremities are not exempted, 
nor likewise the male and female external genital and pubic regions, the cu
bitals, wrists and hands, dors4m of feet, the helices and more rarely, the ear
lobes t chin, the external end of the groin, and the palmar reg ion. The sacro
coccygeal. and lumbosacral reg ions are also occas ion'ally affected, but the 
d"sal reg ion only rarely. Considering their limited areas, the elbows and 
knees were among the most frequent initial sites. 

However, the forehead and nose inspite of their exposed location and 
lack of protective covering have not been sites of the initial lesions; nor, 
likewise, the anterior and external surfaces of the neck and the chest and 
abdomen which are relatively unexposed, with the latter two regions usually 
also covered. 

The above findings as to number and location of the early lesions 
are roughly in agreement with the experience of Rodriguez and Gomez as regards 
their initial or early macule, but not comparable with those of Chiyuto as 
regards his hazy depigmented areas. In his second report after three years of 
observations Chiyuto definitely correlated his original findlags with the 
later findings in two cases with anesthetic skin lesions and in seven with 
other types of lesions, and possibly, in five more cases also with skin le
sions -- or in a total of 14 children, or 35 percent of all the original 40 
cases. Since he had mentioned practically generalized hazy depigmented areas 
in all cases in the first observations, the later appearance of other, more 
definitely leprotic lesions only in certain regions but not in the other re-
g ions cannot be accepted as adequate correlation; this, regardless of the fact 
that all his cases were presumably leprous and gradually advancing, 

Our observations also support the view assigning great importance to 
direct contact with the source of infection ~- i.e. the leprous parents or 
other members of the household taking care of young children; but the apparent 
non-involvement of the forehead (including the superciliary regions) and the 
nose in the initial stage is thus left without ready explanation -- the more 
so since these regions are constant sites of marked infiltrations and nodules 
in the advanced lepromatous forms. 

Early Course 

The early changes affecting the initial and post-initial lesions have 
already been indicated for each type of lesion. The papulo-nodules, the wheal
like, and the lichenoid lesions have been observed to subside and heal more or 
less completely within the first few years in the majority of the cases; 
these are also the cases in the youngest age groups. In the older children 
with flat or only slightly thickened macules, or with distinctly infiltrated 
or polymorphic lesions on the other hand, the course was not as favorable, 
Cases with the two last-named types of lesions were apt to progress rapidly 
for the worse, with very few showing any tendency to heal early, while those 
with flat macules showed an early healing trend in only one-sixth to one
fifth, and those with raised macules in at most 43 percent of the cases. 
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Toward the end of the initial period of two to three years, moreovert 
those cases that are apt to persist and .progress for the worse or to trans
form into the readily· recognizable clihical forms begin to show changes sug
gestive of the impending trend. This initial stage may therefore be charac ... 
terized as the period of the first intense struggle between the infection 
and the patient, . .when the initial lesions, by their evolutionary changes, 
may in many instances serve to indicate the r.elative adequacy of the host's 
resistance, and when effective treatment and actequa.te· sup!'ortive measures may 
be expected to turn the balance permanently itt favor of the patient~ 

A more detailed discussion of other general aspects of the early and 
later course of leprosy in children, of the developUlent of the familiar cli
nical forms from the transitory and uncharacteristic earlier lesions, and of 
the transformation of form in some cases will be taken up in the second part 
of this lecture •.. 

Initial And Early Bacteriological Findings 

The consistently negative bacterioscopic finding in smears prepared 
from incision and scrap'ihg of the early or initial hypopigmented macule as 
demonstrated by. Gomef:, Rodriguez, Chiyuto~ and other observers after them has 
become part .of the classical feature of this type of early lesion .. , 

Most of the papulonodules, the wheal-like, and the infiltration type 
initial lesions have given positive smears for a.f.bacilli graded from 1 to 
4 plus, with the papulonodules being most. frequently found heavily bacillated. 
This is in marked contrast to the usually negative finding or the finding of 
only a few bacilli in most cases with lesions of similar morphology and, stage 
of development reported as characteristic of the early tuberculoid nodu:les in 
young children by Brasilian and Argentinian students of childhood leprosy. 

The bacillary density was often variable when there was more than one 
lesion present, and post initial crops of the same type of thickened lesion 
were frequently less densely bacillated than the original lesions. Further, 
the diminution and disappearance oft he bacilli frequently preceded the eli ... 
nical subsidence.. If encountered for the first time at this stage, the sub
siding lesions are apt to be missed or disregarded owing to the negative 
smears and the less typical appearance of the lesions. 

A little over SO percent of the initial and post-initial raised ma
cules were also- positive for a.f.bacilli, ·most of them graded only 1 plus, 
a few 2 to 3 plus, and none 4 plus. Most of the flat macules, as already 
stated, gave negative smea rs at onset and early period of development; 
in no case was the bacterial density graded 3 plus or higher at onset, and 
only very rarely as high as 2 plus. The lichenoid lesions in practically 
all cases were always negative throughout their course; while the polymor
phic lesions were found positive only half as frequently as the raised ma• 
cules and the infiltrations, though like the infiltratiorsthey were apt to 
be heavily bacillated when they were positive. 

The flat macules, however, as they persisted were occasionally 
found slightly positive, and those that later were to become sites of in
filtrated lesions ~owed increasing bacillary content or frequency of po• 
sitive smears, usually some years after onset. 
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Distinct infiltration and erythema were frequently but not necessarily 
associated with increased incidence of positive finding and numbers of bacilli. 
On the other hand, at onset a certain proportion of tbe thickened lesions were 
also found negative, roughly in the following increasi.flg order: the papule
nodules, the wheals, the raised macules, the infiltrations, the polymorphic 
lesions, and the lichenoid lesions. 

trVe have not attempted to search for m.leprae in the nasal mucosa in 
view of the negative results previously reported by other students of early 
leprosy both in the Philippines and in Hawaii. 

Histopathologic Findings In Initial And Post -Initial Lesions 

In their studies Gomez and Rodriguez had not resorted to the biopsy 
of the lesions. Chiyuto, in his first survey of 40 cases reported tubercu~ 
loid changes in only one out of 27 biopsies of hazy depigmented areas from 
different regions of the body surface; the rest showed slight (f.ntwocases), 
marked (inonecase), and (in 23 cases) unqualified round cell infiltrations~ 
In 11 biopsies of reddish, flat or raised macules §nd four of eiroinate or Upa
puloves icular" eruptions he found tuberculoid changes in all the sections• 
On the other hand,iehm biopsies of apparently normal skin areas and in two 
others of normal-looking but anesthetic skin, he found also round cell infil
trations. From his original 40 cases 46 biopsies had been taken. Smears 
were made from all specimens and were found negative for a.f.bacilli. 

Chiyuto gave data on second biopsies from only 10 of the 40 cases. 
In only two of the ten was the second biopsy close to the site of the first, 
which had been from fairly typical clinically tuberculoid macules with defi· 
nite tuberculoid histology. After one year and two months and .one year and nine 
the lesions still retained similar clinical and histologic characteristic~. 

The histopathologic findings in the biopsied initial or post-initial 
lesions, which had been reported by Nolasco23 and Nolasco and myself,24 will 
now be discussed and correlated with the clinical observations. In the past 
four years all the histologic examinations have been made by me alone; and I 
have also reexamined duplicates of nearly all of the earlier sections • In a 
few cases Dr. Wade's opinion was sought when there were unusual or exception
ally interesting features. In any case, the interpretation of the histopatho
logic findings as here presented are my own responsibility alone. 

Initial lesions of whatever clinical type with negative or with 1 to 
2 plus smears showed predominantly tuberculoid histology in the great majori
ty of the cases, and chiefly round cell patchy infiltrations in the rest. 
Flat or slightly raised macules and lichenoid lesions with negative or with 
1 plus smears furnished a larger proportion of cases with predominating round 
cell histopathology than the more thickened wheals and papulonodules. 

In all sections of active initial lesions 1 whatever be the predo
minating histopathologic structure or clinical type, there was invariably 
appreciable round cell infiltration, and in most cases also rome epithelioid 
cells, either very few and hard to find, or dispersed in loose groups among 
the round cells, or in well defined foci with a varying amount of round cell 
collection around. 

months 

{ { 
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Langhans type giant cells were sometimes seen in lesions with sug
gestive or predominating tuberculoid structure but they were apt to be few 
and small. The tuberculoid foci themselves were usually not as well-defined 
as those seen in the tuberculoid lesions of older children and adults. Occa
sionally, necrosis in the form of fibrinoid degeneration was seen in the eentre 
of medium sized or larger foci of tuberculoid infiltration. 

In all types of initial and post~initial skin lesions there was a 
varying amount of involvement of the anatomic elements of the skin from the 
epidermis to the subcutis. The infiltrate in the superficial, distinctly 
elevated lesions such as the wheals and wheal-like papules, the lichenoid 
papules, and the sharply edged raised macules or plaques as a rule was found 
hugging and in spots fraying the basal epithelium. The slightly deeper no
dules, which were dense localized infiltrations of most of the dermis, with 
flattening of the overlying papillary processes, usually did not invade the 
epidermis; while the flat macules revealed relatively little involvement of 
the supper corium beyond patchy perivascular r. cell collections or a few 
minute tubercles in the papillary and subpapillary layers, though deeper in 
the dermis and in the urper subcutis there were more extensive lesions. Very 
rarely, the first suspected lesion was a minute dimpled hypopigmentation 
which the biopsy showed to be an encapsulated leprous nodule or focus of his
tiocytic infiltration in the dermosubdermal zone but with thin strand of in• 
filtrate extending to the subepidermal layer. 

Not infrequently, lesions with either predominantly tuberculoid or 
less distinctive histopathologic structure showed some of the nerve twigs 
with tuberculoid type infiltration and others with thickened, cellular and 
laminated epineurium and very little peri and endoneural infiltration, or in 
some cases even apparently unaffected nerve twigs embedded in dense foci of 
round cell and epithelioid cell infiltrate. Exceptionally, a nerve twig which 
was largely intact was found enclosed by a cuff of epithelioid cells which in 
turn was surrounded by markedly vacuolate or foamy cells. 

Only a few papulonodules and wheal-like lesions that were densely 
bacillated have been subjected to biopsy; the others, which in most cases 
were solitary lesions were left for follow-up observations. The nodules showed 
more or less massive and diffuse monocytic infiltration of the dermis, usually 
with a few epithelioid cells in poorly formed groups or scattered in the in
filtrate. The wheal-type lesions also showed poorly focalized monocytic or 
histiocytic infiltrations, chiefly around the blood vessels, nerves and skin 
appendages, \With tendency to become diffuse in the upper subcutis, and usually 
with very few or no definite epithelioid cells. Small areas of vacuolate or 
foamy cells were occasionally encountered, but extensive foamy cell formation 
was not seen in these or any other types of early lesions. 

Early infiltrations and polymorphic lesions showed either predomi
nantly tuberculoid structure or chiefly monocytic and small round cell in
filtration, with extensive involvement of all layers of the skin down to the 
upper subcutis. 

Active, early, lichenoid leprotic patches showed rather diffuse, 
superficial patchy round cell infiltration, with or without small tubercu
loid focalization, and usually offered some difficulty in diagnosis. A care
ful examination of the nerve twigs however often revealed slight to marked 
epi- and perineural r.cell cuffs even underneath the main area of the infil
tration. 
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In subsiding or residual early lesions there was usually little 
pathological change remaining in the dermis aside from rather shrunken nerve 
twigs in the deep cutis and subcutis still showing slight epi- and perineural 
proliferation with or without appreciable round cell accumulation around them 
and the neighboring blood vessels. An occasional very minute, loosely formed 
tubercle was also some times encountered. 

As Nolasco23 has explained, the so-called round cell collections or 
infiltrations seen in early leprosy which are usually characterized as inde
terminate or undifferentiated lesions consist of "varying admixture of mono ... 
cytes and lymphocytes". He evidently accepts the identity of the "wandering 
cell, the histiocyte, and the'large monocyte" and assigns to it an active 
role in the spread of the leprosy bacilli in the body. 

Dharmendra5 on the other hand, has definitely implicated the develop
ment of the foamy ce111:1nd the lepra cell from the vacuolated epithelioid cell. 
While Khanolkarll identifies the wandering monocyte with the phagocytic fuch
sinophil in the very early inapparent cases, considers the fixed tissue pha
gocyte derived from the reticulo-endothelial cells near the larger capillaries, 
as well as the plasma cells, and the wandering histiocyte or monocyte as 
giving rise to the vacuolated and foamy type of lepra cell. He is not as 
definite as to the origin of the epithelioid cell but clearly attributes the 
formation of the Langhans type of giant cell to the fusion of epithelioid cell& 

I am inclined to agree with Dharmendra's view chiefly from the evi
dence of more advanced lesions in children and in adults, and believe further 
that the wandering mononuclear, round cell histiocyte as well as the fixed 
tissue histiocyte may evolve into epithelioid cells. At the same time I 
think it possible that the formation of intracellular vacuoles and foamy 
changes in leprotic lesions is not necessarily limited to these cells or even 
to the lepra cells but may at times affect the cells of organized structures 
such as the epidermis, the sweat gland epithelium, and the cells of the vas
cular layers including the endothelial lining. 

In any case it might, I feel, facilitate underst~nding of the nature 
of the distinctive granulomatous reaction in the two main types of leprosy if 
we could regard the epithelioid and the lepra cell as of common or idential 
derivation, and their differentiation in the various clinical forms or even 
in the same case and lesion as an expression of varying gradients in or of 
the ebb and flow of the humoral and cellular defense mechanisms. 

Bacteriological Findin~s In The Sections 

In the histological preparations Nolasco23 found a.f.bacilli in near
ly 75 percent of a series of 66 biopsied lesions, with at least two-thirds 
of his material derived from cases which required b,iopsy for confirmatory 
diagnosis owing to the negative findings in the ordinary smears. Of 44 cases 
with initial bacteriologically negative smears fie found a.f.bacilli in 68 
percent. 

He failed to demonstrate any bacilli in 26 percent of 50 cases with 
tuberculoid histology, and only rare bacilli in 54 percent more of the cases; 
in the remaining 20 percent·bacilli were readily found though the presence 
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of globi was not mentioned. On the other hand, among 16 cases with :indeter
minate histology, i.e. predom:inantly histiocytic infiltration and round cell 
collections, he also failed to find bacilli in 18 percent, only rare bacilli 
in nearly 44 percent, and moderate to large numbers of bacilli in 37 percent 
of the cases with half of this last group also showing globi formation. 

In sections that obviously would require very long search, it has 
been my experience that if any bacilli are at all to be found they can most 
readily and clearly be demonstrated lying inside or between apparently un
destroyed nerve fibers that are embedded in the specific infiltrate. Excep
tionally, even with only a few bacilli present, an occasional a.f.rod has 
been found in the endothelial lining of a blood vessel which is the seat of 
perivascular infiltration. 

8. LEPR~IN REACTION Il'T THE INITIAL STAGE OF LEPRCSY 

Early, or Fernandez Reaction 

Using the Mitsuda-Hayashi~ade antigen we have not until now found 
clear correlation of the early or Fernandez type reaction with the factor of 
exposure to the infection, or with the onset and initial course of the di
sease among the children who have been constantly exposed from birth. In 
the past six. years,we have found positive early reactions (of at least 10 mm. 
of erythematous infiltration) to be relatively rare among the children when 
tested for the first time under school age. They are however fairly frequent 
even under the ageofoneyear in unexposed (i.e. isolated) children but only 
after repeated lepromin testing, or BCG vaccination (Unpublished Observations 
of Dr. c. A. Palafox) .• 

As regards the late, or Mitsuda type reaction, we have confirmed the 
generally negative finding during early infancy and the increasing :incidence 
of positive reactions with increase of age up to the preschool period. This 
trend was observed regardless of the existence of early lesions, or impend
ing appearance of lesions, and is also distinctly associated with repeated 
testing. Further, the reaction seems to be intensified after the appearance 
of the first lesions in most cases.20 Only rarely have we observed negative 
or doubtful reaction in association with apparent progress during the initial 
few years. A distinct lowering of the Mitsuda reaction in apparently healed 
early cases, however, frequently accompanies or precedes relapse and aggra
vation (Unpublished Observations). 

. 17 21 We have also observed that repeated test1ng ' if commenced before 
the appearance of lesions in very young constantly exposed children, seems 
to confer some protective effect as regards both the total incidence of 
cases and the eventual outcome in the cases that develop lesions. 

Ignacio and Tiong10 in 1947, studying the Mitsuda reaction in 216 
leprous children included in this series, two-thirds of whom had had re
peated lepromin injections, believed their findings confirmed the earlier 
sus pic ion of a possible immunologic value of the injections and also cre
dited distinct prognostic value to the lepromin test. 



... 26 ... 

9. C~NT AND SUMMARY 

In the foregoing account it has been deemed desirable to trace the 
general background and setting and the sour.ces of the materials which have 
served as the basis for the successive series of studies on childhood leprosy 
in the Philippines in the past 45 years. The methods employed by the various 
workers, the scope of their observations, and their main findings are also 
reviewed. 

It is evident that no single worker or group has so far been able 
to deal with the subject in a very comprehensive manner. However each new 
attempt has probably added a tittle to the pree?tis;ting knowledge, or provided 
fresh stimulus for renewed effort. It also appears likely that some of these 
Philippine studies on childhood leprosy had been stimulated by world-wide 
primary interest in the preventionr treatment or other general aspect of lep
rosyt while others have in their turn induce.d or otherwise influenced similar 
or related studies in other regions which have led to newer concepts of the 
pathogenesis, nosology and epidemiology of leprosy. 

In retrospect, and as summary appraisal of the several efforts to 
deal with childhood leprosy in the Philippines, we may consider: 

The statistical and photographic studies of Denney in 1917 and 1919, 
and most of the other later studies as by.products of the policy of segrega. 
tion and of the failure to provide adequately for the protection and upbring~ 
ing of the children born of the isolated patients; 

Those of Gomez and associates as probably directly stimulated by 
the intensified world-wide interest in the early diagnosis and treatment of 
leprosy during that period; 

Those of Rodriguez as an elaboration and confirmation of the work 
of Gomez, which led to an adaptation of their mutual chief findings to an 
ulterior triple effort toward the early diagnostic, therapeutic and epide~ 
miologic study of leprosy in the field; and this in turn served as the direct 
stimulus for the long-range epidemiologic investigations in the Philippines 
carried out by the American Leprosy Foundation; 

Those of Manalang and Chiyuto as resulting from curiosity and doubt 
as to the validity of the policy of segregation and the results of treatment, 
and a feeling of a need for basic reorientation; they in turn also provoked 
fresh interest in leprosy research, especially in its basic aspects; 

And those of Lara and associates as having been stimulated by simi
lar feeling of a need to verify the soundness of some of Manalang's and 
Chiyuto's findings and thought.provoking concepts, through recasting of the 
scope of the studies, with employment of the more objective and practical 
methods of observation used by the previous workers on a continuing and ex
tended scale, commencing at birth. 

The main findings of the various groups of students which have just 
been reviewed obviously represent relatively brief segments or overlapping 
segments of the evolution of childhood leprosy. In the next part of this 
lecture I shall attempt a more correlated synthesis of the observations made 
by myself and associates over the past three decades and trace out the natu
ral developmental patterns or outlines of childhood leprosy from its onset to 
spontaneous healing or to the establishment of well developed readily recog
nizable clinical forms. 
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1. EARLIER STUDIES 

Previous studies of childhood leprosy by the writer and c 0-workers had dealt mostly with features of the onset 
and the initial and early phases ,Jf the course of the disease as seen in children born of patients isolated at Culion. 
These have been observed practically continuously since birth and have had unlimited exposure to the infection during 
their stay in this institution where only patients with bacilliferous forms of leprosy are required to be isolated. 

Among the topics already considered in the earlier studies were: total incidence, age at onset, age-sex 
incidence, and other epidemiologic factors like monthly and seasonal meteorologic conditions, duration of exposure, 
and type and advancement of leprosy in the parents17' 24 the clinical morpholog~ and bacteriologic characteristics 
of the initial and post-initial early lesions;l8,19, 20,21 their histologic features; 5• 36, 37 and the early course of the 
disease, with correlation of the clinical and pathologic aspects and the lepromin (Mitsuda) reaction, with special 
reference to the marked tendency to spontaneous apparent complete healing in the majority of the cases. 14• <22• 23 • 24• 25• 26> 
(38,39) 

A detailed account of the development of the well established f;)rms of leprosy has not been attempted until 
now as: (a) there seemed at first little need for .:1dding to already available information fnm textbooks and other 
treatises on the subject; (b) the number :;f cases that have evolved into readily rec Jgnized clinical forms has accumulate~d 
rather slowly owing to the marked trend of childhood leprosy to heal spontaneously; and (c) the usual schemes of classi
fication and the terminology, definitions and criteria ordinarily used in established cases can not be readily adapted for 
the initial forms. Despite these deterrents the writer has at last attempted to trace the more common developmental 
patterns of childhood leprosy, with the view of adding to a better understanding of the natural course of the disease and 
thus to a clearer appraisal of its clinical, epidemiologic, and public health aspects, 

2. PRESENT WORK: SOURCE-Mt, TERIAL, METHODS, 
TERMINOLOGY AND CRITERIA 

The material for the observations herein reported was deri!Vacl from the children born in the culion Sanitarium 
since September 1932 and a few others admitted with leprous parents since then still without apparent lesions or already 
with one ora few skin lesions with the characteristic morphology of the recognizable types of initial or post-il'litial of 
childhood leprosy. 

Some of the children - including even those with suspicious signs of disease provided they were still bacteriolo· 
gically negative by usual methods of examination -were later transferred to a government orphanage in Manila. Others 
who were still apparently non-leprous were released directly ta relatives >~>uttide Culion: many of these were lost 
permti]ently from observation,. A few were brought home to the provinces by their parents during the last war and some 
of them never returned, Some of those who left, still without or already with suspicious lesions, showed upon their 

an sthe~retumed features of early or well developed disease, or only traces such as slight neurotrophic changes, anesthetiic scars, nr 
E1c ;areas of normal-looking skin. Others who had left with healing or apparently he.:1led lesions were found on their 

return to be entirely free from signs of active or residual disease. 

There have been relatively few releases ar transfers since 1945, so that .:1 much larger proportion of the 
children has been under close, continuing observation since that year. 

The ;:resent paper is based 'm 437 persnnally observed cases ~J[ childhood leprosy. Doubtful cases and a 
few others showing only traces of healed lesions that had not been seen at their initial or post-initial active state have 
been excluded. 

• The methJds of study have alw.:1ys consisted Jf: clinical (dermatologic) examination of the skin from as early 
as possible after birth, repeated every two tc three months throughout the life time of the child in Culion, with the 
interval between examinatbns being increased to about 6 months as the disense bee cmes well established, :Jr after at 

* least one year of apparent complete healing; (2) bacteriologic examination (by Wade's incision and scraping technique 

• The clinical observations and the lepromin tests have been rna de by the writer, or one or another of his clinical 

associates. From February 1942 to July 1945, because of difficult conditions, only two clinical and bacteriologic 
examinations Go!Ud be' made. All routine bacteriological examinations were performed by members of the labora
tory staff- the late Drs. J, Manalang and A. Manipis, Jr the more experienced of the technicians, Messrs. F, 
Liwanag and V. Romero, while the histologic examinations of the serial sections were carried out by Dr. J.O, Nolasco 
up to the year 1957, and thence by the writer alone. Practically all histologic preparations from the first years have 
been reviewed by the writer, with cansultation in some cases with Dr. J.O. Nolasco, Dr. H. W. wade, or Dr. c. 
Manalang (Whoever chanced to be av.:1ilable), In the last several years the Wade-Fite·I technique of staining sec~i on 

(continued on the next bottom page) 



of obtaining smears) of the most consipicuous suspected lesions at onset, and repeated as necessary for confirmation or 
or correlation with progress of the case: (3) histological examination" of biopsied lesions - relatively few at first, to almost 
roo percent of all new cases in the past several years • for confirmation and lesion-type diagnosis, with repeated healing 

0 
or the more advanced stages: (4) and the lepromin test which has been made once for most of the cases -a few parents 
consistently refuse it for one or other reason-- and repeated occasionally,., as when marked clinical or pathologic changes 
are noted, only the late m Mitsuda reaction being given significance. In some instances of apparent self-healing histo
pathologiC' studies of the healed lesion sites, and an investigation of deep tissues and organs in some cases have also been 
undertaken. 

To facilitate study and ana!ysis, the cases and chief data about their progress aJre arranged in 3 groups, as shown 
in the tables (Appendix I). The first group, corr:prising all the 437 cases. shows the main changes occurring during the 
first or initial period of 3 years after onset (or after first ')bserved stntus in the few cases readmitted already with lepromatous 
manifestations but whose initial lesions had been unobserved). For the second group consisting of 325 of the cases, which 
were observed longer than 3 years, the changes during the first 3 years and those in the second three-year period are given 
separately. The third group of 254 cases observed for over six years, shows the changes of status and clinical form 
respectively for the first and the second three-year periods and those att.J;_ six years up to last observation, or up to June, 
1959. 

Obviously, individual protocols of all the 437 cases are neither practical nor necessary in this presentation; 
resumes of illustrative cases should suffice (see Appendix II). 

Terminology: 

The clinical terms employed to denote the various types of initial or prototype lesions follow general 
dermatologic usage. However "macule" is here used, as others have used it in leprobgy, to designate both the flat 
and the raised patches showing pigmentary disturbances and includes so-called "plaques", which nearly always present 
some erythema or hypo-pigmentation, or both. 

11/lfi 
Changes of status or course of the disease as given for each period 1 represent the most conspicuous episodes 

during the period. Thus a case may at first progress, i.e., the lesions increase in number or to at least twice the original 
dimensions, later subside partially, or even to apparent complete healing~ or having healed may relapse and progress 
further, then undergo a second healing. Or again, after having progressed or partially subsided it may stay stabilized, 
i.e. stationary over a considerable part of a given period. 

Apparently healed cases showing small but enlarging patches of anesthesia with or without thickened nerve 
trunks are qualified as residual, Persistence of minimal, even apparently inactive, flat hypo-pigmented macules or of 
moderate to extensive non-macular anesthesia or neurotrophic changes of the "glove and stocking" pattern has been 
considered merely as subsidence. A few such cases after prolonged observation have been known to undergo further 
progress, or occasionally to assume features of lepromatous leprosy. 

The abbreviations and symbols for the variJus terms are explained at the bottom of each table. 

Criteria 

The classification of the clinical forms of leprosy used in this paper does not strictly follow any one of tre 
currently employed systems. In the well established cases, i.e. those that have remained active for several year~, 
the criteria for classifying "types" into Lepromatous, Tuberculoid, and Indeterminate as set down by the Havana and 
the Madrid8 international Qoogresses are followed. But in this paper, types as well as subtypes, groups, etc., are all 
designated as "forms"; and a Macula-Anesthetic form (MA) is accorded equal rank to the Lepromatous (L), the Tuber
culoid (T), and the Indeterminate (I) forms. The designatL1n maculo-anesg:etic as used in this paper is essentially 
in the sense given to this "class" by the Indian Association of Leprologists.1 • 15 

for acid-fast bacilli bu been regularly used by histopathology technician, Mr .. A. San Agustin, All the biopsied 
material had been obtained by either Dr. J,O. Tiong or br. A. F. Laureola. Grateful acknowledgement is hereby 
made to all the above named persons, as well as to Mr.J. Belen, former histopathology technician in the Culion Laboratory, 

No rrgid schedule of observations could be followed throughout due to disturbed conditions during and for some 
years since the war and to difficulties resulting from turnover of personnel and occasional lack of laboratory supplies and 
equipment. However, the continuing and usually frequent examinations have afforded opportunity for check-up, mostly 
by the same personnel using uniform methods and criteria, thus serving to avoid or to correct gross inaccuracies in the 
clinico-pathologic a pr;r-aisal of the cases. 
00 

The influence of anti-leprosy treatment with respectto the observed changes cannot be satisfactorily assessed, 
Practically all of the apparently healed cases can be attributed to spontaneous healing. <26) Only those cases with a 
definite tendency to persists or to progress and deteriorate have been given treatment; of these, only one has improved 
sufficiently to be included among the clinically cured. 
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The"borderline" form ·Jf the WHo46classification, which was accepted as a "group" by the Madrid 
congress is here arbitrarily classed with the lepromat.)US form, except where a case later transformed definitely 
into tuberculoid form, or showed very marked and rapid subs.ide~ce,, when it was grouped with the tuberculoids. 
It is here indicated symbolically as a blending of the tuberculoid and the lepromatous forms (TL). However the 
cases included in this study fit the WHO classification and the Madrid congress criteria, which attributed to this form a more 
definitely malignant character rather than the merely "uncertain" prospect of certain tuberculoid cases to which Wade 
and Rodriguez45 in 1940 originally applied the designation "borderline tuberculoid". Yet, the term is not considered 
adequate even when used according t.:J the above criteria, for being too restrictive while unavoidably giving rise to a 
wider, vaguer connotation for those whJ recognize the existence ;f several distinct clinical forms or pathological 
processes in leprosy. 

On the other hand, a "dimorphous" form has been proposed by Khamlkar and Cochrane6• It comprises certain 
cases with flat (macular) lesions, infiltrated patches, or nodules, and even cases with only neuritic man ifestations, those wit 
infiltrated lesions corresponding fairlyclosely to the so-called "borderline" cases. The use of the term dimorphous is 
apparently gaining more adherents in leprosy classification. A practical objection to its wider adoption is that the implied 
or alleged precision of the clinical rec,;gnition of cases may not be so readily realized. And from the theoretical view• 
point it does not seem established that only two distinct types of leprous pathology -the lepromatous and the tuberculoid -
can exist, hence the term dimorphous could appropriately be used to de.signate the blending of the two types, 

A certain proportion of our cases of childhood leprosy at onset can be roughly characterized as (discrete) 
lepromatous, or tuberculoid, cases, Of the former, there are the initial infiltrated lesions - usually papulonodules, less 
often wheal-like, or more rarely discrete infiltrated patches -graded 4 plus for M.leprae (with globi) in ordinary smears~ 
and. showing chiefly undifferentiated ~oroeytic (or histiocytic?) infiltrate, frequently with a few e pithelioicl cells, rarely 
with begicQing foamy cell formation ,6 Most of such cases however give a distinctly positive Mitsuda reaction even with 
active lesions present, and the reaction umally becomes further intensified after healing of the lesions. 

Other initial lesions, such as minute macules or papules, wheal-like forms, pa pulonodules. occasionally larger 
patches Dr plaques, and annular or other "tlgurated" forms, with definite tuberculoid histology, may likewise be arbitrarily 
classified as tuberculoid at onset and during the initial stage; they also regu!Jrly give positive Mitsuda reaction, 

There are however many more cases in the initial stages among children that cannot be readily classified 
as lepromatous, tubrrculoid., "indeterminate" or "simple" macular, borderline or dimorphous; or maculoanesthetic, 
Frequently one simply does not know and can not directly determine bJ.. C.lioical mz)rphology, bacterioscopy, histo
pathology and/or the Mitsuda reaction whether the lesions or the case should be characterized as lepromatous or tuberculoid. 
The case is"indeterminate" in the literal sense, be the lesions of macular, papulonodular, lichenoid, or other clinical type. 
Many such cases resolve spontaneously without evolving into the classiOOl clinical forms of leprosy, barely one .. fourth of all 
cases • in our experience - progressing to the well recog~lzcd forms including a few that long persist as typical "indeter
minate" (or'llimplt!') macular cases, 

As regards the maculo•anesthetic form, the wttcer until now has not been able t::J observe distinctive early 
clinical, bacteriologic, histologic and skin reaction characterUUcs that may serve as indicators of a trend toward this 
form as it is seen in well established cases; not a single case could be definitely classify as macula-anesthetic during the 
initial stage, Even in moderately advanced and advanced cases, apart from the marked extent of neurotrophic involvement, 
it is sometimes difficult to decide whether a given case should not more properly be classed with the "minor" variety of 
tuberculoid leprosy, while on the other hand another case may at some time in its course suggest as much lepromatous 
as maculo"anesthetic features, There seems to be a blending as well as a transition of clinic$11 bacteriologic, histo
logical and immunologic characteristics, 

usually, in macular tul:mculoid cases undergoing acute or subacute reactivation there is moderately coarse 
to flaky scaling of skin lesions during the subsidence :;f the reaction, while typical maculoanesthetic cases are apt to 
show furfuraceous or coarse powdery, s:;metimes inappreciable, scaling following much less violent or even inapparent 
reactivation. Ulceration of reacting lesions in occasional cases, and distinct and permanent anesthesia, scarring and 
atrophy of the affected skin areas is the rule in the tuberculoid form of reaction, In the macular lesions of the maculo
anesthetic form tlx: tendency is to eventual return of normal texture and pigment~~: .. ·;:: rtnd partial return of scnsibilitv 

In the Culion Laboratory, bacteriological reports on ordinary smears for M. leprae are graded as follows: 
4 plus • Globi, with many bacilli in practioal]y every field; 
3 plus • ·one to two globi with several, over 10 bacilli, in whole smear; 
2 plus - Five to 10 bacilli, no globi in the whole smear; 
I plus - One to 5 bacilli, no globi, in the whole ;swear. 
Negative - No bacilli found, 

Dr. H. W. wade, formerly of this laboratory, recently has recommended modified criteria for the 2 plus and 1 plus 
reports as follow~: 2 plus - no globi; from 11 to 50 bacilli in whole smear; 

1 plus ... " " . ;. .from Lto 10 



in the areas but at the same time there is also more extensive nerve trunk involvement with development of "glove · 
and stocking .. type of anesthesia and acroteric motor and trophic changes. On the other hand, ~ definite transition. . 
to lepromatous fcr-:1 is indic.a·ted when· :m indeterminate cZ!se assumes leprmnat· 'US fe~tures wh1ch do n:•t recede wnhm 
a !'c'J ~v_·nths. such transition may be permanent or for only a limited time. 

Thickening of a nerve trunk followed or associated with tenderness and finally with cutaneous anesthesia 
in the corresponding area of its distribution without preceding skin lesion has been noted only twice by the writer. 
He has however observed a number of cases with only anesthetic patches remaining where several years before there 
had been definite initial skin lesions, cr evenmerely suspicious lesions which later healed without their true nature being 
determined earlier through histological examinations. Such anesthetic patches upon histologic examination merely show 
slight to moderate general atrophy of all the skin structures. 

Primary leprous neuritis without initial skin lesions is admittedly possible, whatever may be the exact mode 
of entry of the infectious agent. However, it must be rare, at least among c;ntact children in this institution who are 
frequently observed practically from birth. The writer feels further that cases of apparently primary leprous neuritis 
should. be classified as Indeterminattl. unless the anesthesia is associated with local thickening of a cutaneous nerve 
supplying the affected area, or with evidence of a nerve trunk abscess. both of which are regarded by many students 
as of tuberculoid nature. If clinically, at least in initial forms, skin lesions cannot with certainty be classified 
as either lepromatous, tuberculoid, or indeterminate, greater uncertainty would attend efforts to classify "primary" 
neural manifestations. One biopsy may not suffice, and the biopsy of a nerve trunk or branch should not be lightly 
undertaken, Nor will a positive Mitsuda reaction invariably indicate a tuberculoid background for a tender nerve, or 
a patch of anesthesia, just as it would not suffice to certify a tuberculoid type or form for an early case with only 
"simple", indeterminate macules, 

The foregoing lengthy remarks are deemed called for by the unusual, flexible method of using classification 
in this par:er, i,e,eliOployiag different criteria for the same terminology ·used in the initial and in advanced stages of· 
leprosy, They are given at this juncture so that the data presented in the appendices and the terms used in the discussions 
may be made clearly understandable. Further, while the writer feels that classification of forms of leprosy should be based 
primarily and mainly on clinical grounds, this should also be subject to verification and revision after the evaluation of 
evidences from othe.r methods of observation, 

3, ANALYSIS OF D4\TA:·OBSERVATIONS 

Arrangement of data 

The changes of status and clinical form of the disease in the 437 cases studied in this report are given 
for each type of initial lesions and clinical form and bwac:!1 fthe three groups ·!bserved for different lengths 'Jf time 
in Tables 1 to 20 (Appendix I). It was thought such arrangements would permit rougl comparison of the groups for 
the corresponding periods as well as the hllow"up ,;fa group through successive periods. It might also supply a clue to the 
existence of a common trend or of a changing pattern such as would not be possible by studying each case independently 
of the others, The general as well as the detailed discussions of the evolution of the clinical forms and the initial 
lesions are based largely on tha observations pertaining to the smallest g10up ( 254 cases) which had been studied forover 

SIX.. years ur t 25 years. TabulatcJ SUDUnries · f the changes in relaticn t1 the ini.tinl di:1ical form for the three zrc:ups, 8$ 

well ns in i:elati .n 't · the initial tvpe :f lesi· n an:l the sexes for the thid .3r up are als· ~;iven (Tables 21-23). The summa.riezed 
;::r:-ss c:illF1_~es.will ':c analyzed fi;·st,. hlL'f:ed by a n rc detailed treat1:1ent f :"roup 1nd individual changes with·apptopnate 
references to illustrate case reports (Appendix II). 

Incidence of clinical forms 

At onset, the 437 cases were classifiable as: Indeterminate, 255 cases (58. 3 percent); Tuberculoid, 
121 cases (28.4 percent); and Lepromatous, 58 cases (13, 2 percent). No maculoanesthetic case could be recognized 
as such up to 3 years after onset. For the 325 cases observed longer than 3 years the distribution of forms at onset 
was 55,1 percent- I, 30.1 percent. - T, andl4. 7 percent. - L. And for the 254 cases studied longer than 6 years 
the corresponding figures were 55,5 percent, I, 29.5 percent., T, and 14,9 percent. L, The relative proportions of the 
various forms were thus quite uniform in the three groups, and there was a distinct preponderance of the indeterminate 
forms over all others combined. The ratio was roughly 4-2-1 for the three forms in the given order, 
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In well established, clinically differentiated or stablizecl cases (usually 3 to 6 years fr,Jm onset),. owing to the 
early tendency of some of them to transfonn into tuberculoid, or lepromatous, and later into maculoanesthetic form, the in· 
cidence of the various forms underwent a gradual shift, first from the indeterminate toward the tuberculoid and the lepro" 
matous, and later toward the lepromatous and the maculoanesthetic, forms. The total effect, however, even after a period 
of 6 years of observation is not considerable, Thus, (ll1 table 22) for the Indeterminate form there resulted a relative decrease 
of less than g percent (55 ,5 to 46, 8 percent), for the TuberculoiJ practically no change (29. 5 to 29,9 percent), and for the 
lepromatous an increase of less than 6 percent (14. 9 to 20.5 percent). The seven maculoanesthetic cases constituted only 
2. 7 percent of nll cases observed longer than 6 years. 

Obviously the above figures present n quite different picture from the common observatbn, namely, that the 
lepromatous type is the predominant form seen in leprosaria in many endemic areas as in the Philippines, Japan, Kcrea., 
Burma, Spain, Brazil, nnd other regions. They are t~l some extent similar to the observations n,)w accumulating from 
the work of the modern, out-patient mbile anc! tt£dOiil6lj'leprosy diagnostic and treatment clinics recently organized by 
the governments of the Philippines, Brazil.,• India, etc, with or without technical and for material aid from the World 
Health Organization or other philanthropic body. 

However, the Culion findings here presented also diverge somewhat from those of the newly organized ouC 
patient units. This is because the Culion.atudies during the past three decades, although made within a colony-type 
leprosarium represent a systematic effort to detect the onset of the earliest manifestations of leprosy, commencing at 
birth, empl_oying clinical and pathological methods of cbaervation. 

The figures just given for the relative incidence of the clinical forms include apparently healed cases 
classified during their period of activity. If however only those showing actual, active or other obvious signs of disease 
are considered, then a marked shift in form incidence appears (Table 22). Thus, at the end of the first three years of 
observation, among 137 active cases remaining from the 254 third-group cases there were, of Indeterminate form 52.5 
percent, of Tt.Jberouloid 29,9 percent, and of Lepromatous 17.5 percent, Six years after onset in the same group, there 
were only 78 active cases, excluding 8 unobserved (during the second period), classified as Indeterminate, 33.3 percent, 
Tubercubid 26.9 percent, Lepromatous 35.9 percent and Maculoanesthetic 3. 8 percent. As of last observation there 
remained only 60 active cases distributed as: Indeterminate, 11.6 percent, Tuberculoid, 16.6 percent, Lepromatous, 60.0 per
cent, and Maculoanesthetic, 11.,6 percent. Only one of the 194 apparently healed cases during the third period, an indeter• 
minate case, had slight to moderate neurotrophic sequelae in one hand; the rest had healed apparently completely. The 
last set of figures for form (i.e. type) incidence are rather close to what one may find in many leprosaria • 

. <!.:oss Chances of Status and Duration of Observation: 

I,!litial stage {First three years) 

During this period already a clefinite trend toward healing could be observed in all three groups varying from 
47 to 50 percent for the indeterminate, 39 to 45 percent br the tuberculoid, and 37 to 38 percent for the lepromatous, (l.\Ses. 
Very few cases sh::Jwecllittle or 11') changes, while a considerable proportion were either progressing or receding. Even 
this early, a few apparently healed indeterminate and tuberculoid cases had already relapsed. The predominant 
characteristic of the disease process in children during the first fe\v- years therefore seems to be a marked activity of the 
forces of infection and resistance, with the balance distinctly on the side ;Jf the latter (Tables 21·22). 

Early Stage (Second Three ·year perio~ 

The assigning to the initial and early stages of a three"year peric<l apiece is clearly arbitrary but cleemd 
justified in our experience. l\mong the 325 cases observed longer than 3 years after onset, during the second period 
there was a further moderate increase in the numbers of self-healed cases only among those with the indeterminate 
and tuberculoid forms. Toward the end .:Jf. the first six yenrs nearly three"fourths of all indeterminate cases and 
from two"thirds to 71 pcrcent oftl.le tuberculoids had healed, though with occasional healed cases still subject to 
undergo relapse. During this stage, on the other hand, there was a slight but definite trend for the number of lepromatous 
cases to increase, through transformation of some cases :)f the other forms. Further, the first few cases of typical macula• 
anesthetic leprosy emerge at this stage, from transformation from the tuberculoid and the indeterminate forms (Tables 7, 8, 
11,12). 

Mariano, J.: 0 Desenvolvimente cia Campanha cia Lepra em Minas Gerais (Brazil) Arq. Mineiros de Leprologia, ~ 
(1959), 2, p. 181-189. 

Hemerijckx, Fr.: Report on the Activities and the Leprosy Control campaign during July 1955 to December 1958, of the 
'l3elgian Leprosy Centre", Polamba kkam, Madras, India. 
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~stablished stage (Beyond six years from onset) 

Ninety-five percent of the 254 cases observed longer than 6 years had been followed for over 10 years up to 
25 years, from onset up to June 1959. By that time, 94 percent of the 119* remaining indeterminate cases out of the 
original number of 141 had healed as indeterminate, and less than 6 percent with this form still showed signs of active, 
residual or subsiding disease. No further relapses G'CCurred among healed indeterminate cases during this period. 

There were 76 cases classified as tuberculoid in the third stage, including 66 cases (86. 8 percent) that had 
healed: only 10 cases still showed some evidence of active disease, m:)stly residual, though one of them was a case of 
relapse. In this group there were at onset 75 cases classed as tuberculoid, then 80 cases during the second stage -five 
more having transformed from initial indeterminate form (Tables 4,10,12)- but during the third stage a few that had 
earlier seemed tuberculoid now assumed definite lepromatous or maculoanesthetic features (Tables 8,10,12, 18). 

Fifty-two cases were classed as lepromatous during the third period, compared to 38 and 43 in the initial 
and the second periods, respectively. The steady increase resulted from transformation of cases from among other 
forms -from indeterminate directly to lepromatous in most cases, rarely through a transitional reactive tuberculoid 
phase (Tables 2,4, 8, 10,12,14, 18). In two cases the onset and initial course were marked by eruption of "reactional" 
tuberculoid lesions. 

Only 7 cases (2. 7 percent) in this group observed longer than 6 years developed into typical maculo~anesthetic 
leprosy. These were characterized by mere or less numerous, various-sized, mostly large, irregular or "geographical" 
areas, with clear-cut borders, frequently with satellites, usually flat and hypo-pig..mented, at times erytQematous and 
&lightly elevated marginally or entirely, with more or less marked anesthesia in the areas and sensory, motor, and 
trophic changes in the distal portions of the extremities. In this series no case of maculoanesthetic leprosy so far has 
shown definite facial paralysis. 

Since typical maculoanesthetic cases were not seen during .the first three years, it is obvious that this form is 
a later development from the earlier forms. Thus, the first three cases showing maculoanesthetic stigmata during the 
second period were in the initial perbd still classed with the indeterminate forms. Six of the seven maculoanesthetic 
cases during the third period originally showed indeterminate featullils, with three of them passing through a transitional 
tuberculoid phase in their gradual transformation to typical maculoanesthetic form. The seventh case initially showed 
a "lepromatous" wheal-like lesion. 

Changes in Relation to :ex 

The main changes affecting the various lesion types and clinical forms from onset through the three periods 
of observation in the male and female cases are summarized in Ta~e 23, which has been derived from Tables 2,4, 
6,8,10,12,14,16,18, and 20. Only the cases observed longer than 6years after onset are considered in these tables. 
The total number of cases and the distribution :Jf the lesion types ana clinical forms are given for each sex as well as 
for both sexes, for each fll'l'iod of observation. At the end of each peri(xi, the remaining number of active cases with 
corresponding proportions of the represented clinical forms are shown. 

The total figures for both sexes, combined, sflQw a slight but steady dm'l'nward trend of incidence for the 
indeterminate cases; practio&lly no change for the tuberculoids except a very slight rise during the second period; a 
slight to moderate steady increase for the lepromatous; and the emergence of macula-anesthetic forms beginning with 
the second period. On the other hand, the figures for the remaining active cases show first a slight then a marked pro
gressive decrease of incidence for the indeterminate form after the first three years; only a slightdccrease at 6 years, and 
finally n nwrked 'no f•·r the tuberculci:l fqrm; and, first :1 sli;;ht then n :narkd prc;::ressiv£ increa·se f.'t the lc.promat'.us 
fnrm, The tDtal net result after 6 years was the cr::Jeqcnce in;: •th sexes f ti1e·rnor.e severe Ie:·:-r ::1<it~us Lr.tr-a.s the pre• 

cbminnnt fcrrn, and als,: f the macuL~--ancsthctic fc•rm, whi· h t. :;ether with the i.ndetcr:,,inate ,1:1d the tu:)ercukid shared 
almost equally the balance of cases comprising the non~lepromatous group, 

At onset the female cases comprised almost 53 percent, the males 4 '/ percent, of the total. During the 
first 3 years, there were relatively· .more indeterminate cases among the females, but the proportions of the tuberculoid 
and lepromatous forms were about equal for the two sexes • 

• 
This totalioclude.s 2 healed cases that had started as "lepromatous" but subsided as indeterminate macular during 

the second stage. 
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Among the remaining active cases, the female preponderance in the indeterminate fonn was still evident 
though slightly less after 3 years; at 6 years the two sexes were equally affected, but beyond 6 years the excess of 
females was again definite. 

At three years, also, there were noticeable rises in the proportions of active female tuberculoid and male 
lepromatous cases, concurrent with a fall in the proportion of active male tuberculoids, and a practically unchanged 
incidence of female lepromatous cases. At 6 years the active male tuberculoids pred:Jminatecl slightly over the females 
which showed noticeable decrease in male lepromatous incidence whioh was exceeded by an even more marked rise in 
female lepromatous incidence. Beyond 6 years, the male relative preponderance in the tuberculoid form slightly 
increased further, and there were concurrent rises in lepromatous incidence in both sexes, which was most marked in the 
male sex reaching nearly double the figure at 6 years and thus exceeding slightly the female lepromatous incidence. 

There now remained a few more male than female active cases after IY years, and the relative proportions 
of the two sexes slnw ing well developed clinical forms became nearly 52 percent males and 48 percent females -
practically the reverse of the sittation at onset. 

As already stated there were no recognizable maculo-nnesthetic cases during the first three years after 
onset, that is, the cases that were later to develop into macula-anesthetic form could not be identified from among 
the various initial forms and lesion types. Between 3 and 6 years the first three cases to emerge were all females, 
and beyond 6 years tluea mabt and one more female cases were added. 

The data brought out in Table 23 indicated a more favourable prognosis for the female sex in the present 
series. They also show peculiar fluctuations of incidence bwught about by both the healing of some cases and the 
transformation of form among others, which changes may possibly have been related to the physiologic waxing of the 
sex hormones, or to varying intensity of physical activity, or exposure to aovironmental harmful influences in the two 
sexes, or to all factors combined. 

4. DETAILS OF CHANGES OF STATUS AND TRANSFORMATION OF FORivlS 

These will be considered in relation to both the clinical morphology of the initial lesions and the initial 
clinical fonns of the disease. The changes are shown hr the 3 groups in Tables 1-20, Appendix I. A fairly full 
description of the clinical and other characteristics of the initial lesion types had previously been made (loc. cit.) and 
will not be repeated here. 

Papulo-N)dules (Tables 1-2) 

These constituted M percent of all the 437 cases, 25.5 percent of the 325 cases CJbservedlonger than 
3 years, and 27.5 percent of the 254 cases studied longer than 6 years. The incidence of this type of initial lesions 
~eems to be decreasing ove2Jh~,past 25 years; still, they were the most frequent among all .types &ild as a rule appeared 
m the youngest age groups ' 

Fifty-two to fifty-three percent of initial forms with papulo•nodules were classed as Indeterminate --£.~., 
0 

all cases with bacteriologically negative, one plus, two plus, or even three plus smears unless shown to have definite 
tuberculoid or lepromatous histology; 21 to 23 f:€rcent were classed as Tuberculoid, i.e., with tuberculoid histology 
and negative to 2 plus smears; while 24 to 26 percent were classed as Lepromatous --those with 4 plus smears (with or 
without specified globi), and with undifferentiated diffuse monocytic infiltrate and occasionally with early foamy cell 
formation, 

No case with this type of initial lesion was found later to have evolved to maculo-anesthetic leprosy. The 
incidence of the tuberculoid cases remained nearly constant, From one-fa.rrth to one-fifth of the tuberculoid cases 
during the initial 3 years started as indeterminate but soon assumed distinct tuberculoid characteristics. Tl:e re was, 
however, a very slightly lower incidence after the first three years, and a similar slight trend was noted for the 
lepromatous cases. These changes were reflected by a very slightly higher incidence ::>f indeterminate cases in thel$ 
observed longer than three years. 

0 

In a previous studyM, one case of pa pulonodule type of initial lesion graded 3 plus M. leprae was reported to have a 
tuberculoid histology. Upon reviewing the section, both the pathologist and the present writer agreed the histological 
picture was chiefly diffuse r.c. infiltration with a few epithelioid cells. 
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Among the group observed longer than 6 years, all the originall6 "lepromatous" cases healed apparently 
r:: ~mpletclybv.t one showed, 20 years after healing, a small anesthetic area at the site of the initial lesion which has grad
ually grown in the pact fe\'1 years, Healing of all lesions occurred early in 12 cases; in three they transformed into 
spreading flat hypopigmented macules ,,;,_:ch finally henled durin;; the secc::nd peri .1; t~nd cne ~.:~sc he~led in the.second 
r-:r;_ <1 vith 1:t / _·;;~. ch~n'h' int_' a ·-Yl•:t!lnr 'i r. l. Only ;ue f t:w 16 healed cnscs relapse-:1: lepromatous in~iltrati·ns 

ai\::carcd .:!min,: 1.::: 2.2~: ;;~ : :::::": _·,:ca:.Jc .. c.~·::roiizcJ, '!lith late hrmaticn .·f f U:Ylules·an::l ncuw;phic chan::_;es 
durin: t':c tLr:l pc::.f;J. Cr>l;· ihis · :1c ·;:J3c: sL ''": Lui.:tful ::r ne:_;ative MitsuJa r~ac.tion thr·:u:h.ut, even lurin;·the 

pcrL)d f :::; i ;: ·· ·nt ?1ea 11:1~ (Cns:: He .[l. Nv. 1); all the others consistently showed moderate to strong reactions. 

The sevcn·:·ccnth "lepromatous" case during the initial period among those observed longer than 6 years had had 
a single "indeterminate" initial papule graded 3 plus M. leprac: it rapidly deteriorated showing at first bacteriologically 
positive whenl"like and macular lesions, then nodular infiltrations toward the end of the second year, Proguess continued 
unabated, and repeated atcacks of lepra reaction set in le•ading to cachexia. The patient died at age of 15 years with body 
growth markedly s:unted, In this case also all lepromin tests revealed a negative Mitsuda reaction, 

Still another ca~e, with initial papular lesions graded bacteriologically 2 plus developed tuberculoid features during 
during the first peri.od, and even 5 years after onset showed persisting tuberculoid histology and modnately positive 
Mitsuda reaction despite repeated attnci:s of tuberculoid type reaction, About 7 years from onaet (at just under 9 years of 
age) thue patient had developed a frank lepromatous form and n negative Mitsuda reaction, and bas so remained for about 
18 years although there has been moderate improvement following sulphone treatment (Case Rep, No~ 2). 

Witil the exception of the three lepromatous cases mentioned above, all of the 70 cases with papulo•nodular 
initial lesions had healed at last observation, with no stigmatn more marked than a patch of anesth.~ in two instances, 
just 8Ver nn J around the sf.tc cf the initial lesion. 

s:xty"eight to seventy percent of indeterminate and 70 to 71 percent of "lepromatous" cases he~'lec'. 
during the initial three years, compared to only 45 to 50 J.llrcent for the tuberculoid form. During the seebnd 3-ye<:~r 
period the tuberculoid form however sho'Ned the highest proportion (89 to 93.3 percent) of healed cases, followed by the 
inde.terrriina.tc(80 to 82 percer.t), and the lepromatous (75 to 80 percent) 

Among r:·10se observed longer than 6 years 3 out of 28 healed indet<:rminate and 1 out of 9 healed tuberculoid 
cases relapsed ~Ing the initial pedod; and 1 out of 12 healed lepromatous cases also relapsed during the second period, 
Only this last remained still unhealed during the third period •. 

Of interest in connection wit:1 the evaluation of the initial papulo-nodular lesions was the observation 
in about 13 percent of tl1.e hen led ca~es among those ~tudied longer than six years. ofthe subsidence of most of those cases 
toward healing through a definite though transitory change into flat;hypopigmented macules which spread to a limited 
extent around the sites of the iait.'.nllesiom, Such change affected chiefly the oJtinal inda:iuminate papules and only 
occasionally a tuberculoid or :epromatous papule. The transformation mott often preceded the healing; relatively seldom 
it was the manifestation of a temporary relapse, followed by a second healing. It occurred in 14 percent cf all cases 
observed longer than dx yenrs. 

There were: 85 ca~es with tl:lls type of initial lesion, or 19.4 percent of all437 cases; 68 cases or 20.9 
percent of tho:e olnerved longer than 3 years; and 51 cases or 20.0 percent of those observed longer than 6 years. 
They were the next mo~~ common :.;re of ini.ti.al lesion. Over the past 25 years the incidence of this type has 
remained p:·actically constnnt; :his is in contrast to the tendency of the papulo•nodules to decrease. From 5'7.6 
percent to 36,6 percent of all the cases were classed as Indeterminate, from 27.4 to 35.3 percent as Tuberculoid, and 
from 5. 8 to 9,4 percent as Lepromatous at onset, in the groups observed for varying lengths of time. The relative 
frequency of the different clinical fo·r•ns in cases with this type of initial lesions thus showed greater fluctuaUon 
than that observed in the papulo~noclule~. 

The chnnges seen during the fi.rst 3 years show that this type of initial lesion tended to early self .. healing 
nearly to an equal degre~ as the nodular type among the corresponding clinical forms. This tendency is maintained through 
the thirt:I,_. period among the indeterminate cases. From the second period, however, further incren~e in the pro" 
portion of healed cases was distinctly less among the wheal-like tuberculoid, and there was a concurrent slight 
increase in the number of cases 'I'Tith this fOrm. As for the lepromatous cases there was noted a distinct fall in the 
self~healing trend during the second period which further worsened in the third period. This trend was reflected in the 
lower proportions of healed cases, and in the increased number and pr·:Jportion of the cases with the lepromatoua form in 
the second and third periods, 

.~·1 



Unlike the papulo•nodular type, there was very little tendency for indeterminate cases with wheal-like initial 
lesions to assume tuberculoid features during the first 3 years and a very little more in the second and third ~riods, On the 
other hand. there was a distinct trend for indeterminate cases to take a lepromatous upect beginning with and extending 
beyond the second period. 

Compared with the papulo-nodules the wheal type initial lesions tended to greater chronicity and persistence, and 
eventually to a less favourable outcome through evolution into the lepromatous form, All fol'U' of the unhealed lepromatous 
cases during the third period had started as indeterminate cases. One case with a tuberculoid wheal-like initial lesion 
had evinced slow progress through periods of subsidence and mild reactivations. in the form of typical tuberculoid type 
reactions without any tendency to change into another clinical form or to develop acroteric neural changes over a period 
of about thirteen years. After sulphone treatment was started however the cutaneous lc sions have definitely tended to 
subside and remain quiescent (Case Rep. No, 10). On the other hand, an indeterminate case with this type of initial 
lesion had pr ogressi ..ely deteriorated into the lepromatous form, though under rather desultory treatment (Case Rep, No.3). 

As in the papulo-nodule type, about 19 percent of wheal-like lesions tended to transform during their course 
to macular lesions, the process preceding healing in about fifty percent of the indeterminate cases undergoing such 
change, the rest evolving to/or as tuberculoid, mare often lepromatous among the cases observed longer than six years. 
About 11 percent of all healed cases had undergone such transforrna tion. One of the three initial wheal type lepromatous 
cases showed early increase in tre lesion, which assumed a macular aspect, then underwent a siege of subacute 
tuberculoid type of reaction during the second period, finally subsiding after repeated milder reactivations during the 
third period, followed by fairly adequate sulphone treatment for 4 years, as an advanced but apparently arrested maculo· 
anesthetic case which has net shown further progress or reactivation in the last 3 years. And one case of initial wheal• 
like tuberculoid lesion also progressed through a macular phase but healed after 6 years from onset. 

Also worthy of note was the observation, that the secondary flat hypo-pigmented macules preceding the healing 
of cases with papulo-nodular and wleal•type initial lesions were solitary or few, small to medium sized, and mostly found 
on the extremities, seldom on the cheeks, and practically not seen on the trunk. They also lacked the slightly creased 
aspect of the dimorphous macule described by Khanolkar and Cochrane, or the well-known coppery sheen of the lepromatous 
flat macule. 

Infiltration-type Lesions (Tables 5-6) 

Only 10 cases \'Tere observed with this type of initial lesion -- barely 2 percent of all cases -· with 4 of them 
observed longer than 3 years and three longer than 6 years. At onset there were 4 indeterminate, 4 tuberculoid, and 2 
lepromatous cases. Only two healed during the first 3 years; they were among the four with indeterminate form. 
Those classed as tuberculoid , '.)r lepromatous, showed no tendency to heal. Of the 4 cases observed longer than 3 years •• 
2 lepromatous, 1 tuberculoid and 1 indeterrnina te -- n0t one had healed up to 6 years after onset. Thereafter, only the 
indeterminate cases eventually healed 8 years after onset, but a residual hypo-pigmented, partially anesthetic macule 
reappeared two years later, and has remained stationary in the past 3 years-without further changes. Of the two other cases 
observed longer than 6 years --both with progressing lepromatous leprosy _. one died in an advanced, cachectic state with 
associated symptoms of kidney insufficiency at the age of 17 years (Case Rep, No. 4); the other is still progressing, though 
slowly, under somewhat less than adequate su.lphone treatment for the past 7 years, 14 years after onset. W: case of macula
anesthetic leprosy evolved from this type of initial lesion. 

One of .the three cases with infiltration type of initial lesion that were observed longer than six years underwent 
early macular transformation and healed only 8 years after onset as already stated. One tuberculoid case also with the 
same type ofiQititllesion progressed through a macular lichenoid phase and had not quite healed at 6 years after onset. 

Macular•typ; Lesions 

Two chief varieties -the raised and the flat - and filVr subvarieties, as regards the character of their 
surface - the smooth and the rough - were separately analyzed for possible differences in subsequent course, It is 
possible that the kind of macule seen at "onset" was in some of the cases different from a still earlier unobserved or 
unrecognized state of the same lesion. Any experienced worker knows of the occurrence of intermittent changes such as 
thickening and erythema associated with apparent increased activity in some macules, though macules may also 
increase in size and number without such changes. Generally, however, the initial lesions during tie first year have 
been observed to present uniform morphology, less than 3 percent manifesting at onset or soon after as of more than one 
type, i~e· pleomorphic. With this reservation the subdivision of initial macules into several subvarieties is C;.1nsidered 
justif~!\l'd for present purpose .. 
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Raised Smiooth Macule (Tables 7-8) 

This type of initial lesion was found in 72 cases, or 16.4 percent of all 437 cases; in 52 cases or 16 percent of those 
observed longer than 3 years; and in 44 cases, or 17.3 percent of those studied for more than 6 years. The relative incidence 
of the clinical forms with this type of lesion varied from 61 percent to 52 percent Indeterminate, 33.3 percent to 40. 9 
percent Tuberculoid, and 5,5 to 7. 7 percent Lepromatous during the initial period. In all groups, with the exception of 
one case with initial bacteriologically negative lesion, all the lepromatous cases during the initial 3 years had evolved 
from bacteriologically positive indeterminate cases at onset; while one of the tuberculoid cases during this period had also 
started with features of indeterminate leprosy. There was not one recognizable maculo-ancsthetic u.-£e during the initial 
period. 

In Group I at the end of the first three years, 50 percent of the 24 tuberculoid and 40 percent of the 44 indeterminate 
cases had healed, not counting one each of he a leu indeterminate and the tuberculoid cases that had relapsed. Very similar 
changes were noted among all three groups during the first period. 

During the second three ~ar period further progress toward healing could be noted, and this trend continued in 
the third period. with 77. 7 percent of indeterminate and 94,4 percent of tuberculoid cases healed. None of the lepromatous 
cases healed during the first two periods, and only one of eight cases healed in the third period although all had received some 
sulphone treatment for several year$, 

Among the cases observed longer than 6 years, there were only 3 lepromatous cases in the first 3 years; in the 
the next period three more cases had emerged from former indeterminate cases, and in the third period there were 8 
lepromatous cases, only one of which healed as stated above. One of the seven unhealed cases had also statted as 
indeterminate but developed suggestive tuberculoid features during the first period; then about the end of the second 
period and the early part of the third period showed extensive macular lesions of typical maculo-anesthethic aspect, 
but after several prolonged reactions and two pregnancies evolved into a diffuse smooth lepromatous condition, with 
cachexia and terminal sepsis, ending the life of the patient at the age of under 19 years (Case Rep. No. 5). 

Thus, the transformation of some indeterminate cases to the lepromatous form commenced during the 
initial period and continued through the second and third periods of observation. Further, such transformation were 
not in relation to re~pses or marked subsidence but occurred during a continuous period of activity of the disease. In 
other words, the transition from initial indeterminate lesion to lepromatous infiltration was more nearly direct and sustained 
than was the case with the papulo•nodular and the wheal-like lesions, 

Four out of eighteen indeterminate and one out of eighteen tuberculoid cases in the third period remained unhealed. 
One of the former passed through alternating periods of subsidence and slow progress during the first 2 periods, then a brief 
phase suggesting lepromatous deterioration during the third period but again subsiding with indeterminate features, through 
progressively weakening Mitsilda reaction up to the present (Case Rep. No. 15). TWo other indeterminate cases have also 
gone through phases of intermittent activity and subsidence but have retained essentially simple macular charMHer, 
with a mclcratdy str·~·n::; rviiuuJa reucticn, until last 
observation despite some sulphone treatment in one case ((_ase Rep. No. 16) and no treatment in the other. The fourth 
indeterminate case, which was transferred to another leprouarium, was still progressing 9 years after onset with spreading, 
centrally-healing anesthetic hypo"pigmented areas but no non-macular anesthesia nor motor or gross trophic changes. 
The one persisting tuberculoid case had progressed slowly for about 18 years, in a torpid, ere eping fashion. It exhibited 
the trend toward healing of typical macule-anesthetic leprosy as regards the cutaneous lesions, which at times assumed 
tuberculoid aspect, but did not develop the extensive and deep distal anesthesia and marked motor and trophic changes 
usually associated with progressing macula-anesthetic cases of similar duration (Case Re p..No. 11). 

Raised Rough Macule (Tables 9·10) 

These differed from the raised smooth macules in having uneven surface -pebbled or granular, or with only 
marginal or subtotal elevation. They were also more frequently of irregular rather than rounded outline, Cases of 
this type constituted from 9 to 10 percent of all initial lesions. Tre distribution of the clinical terms during the initial 
stage was of closely similar pattern to that seen in the raised smooth sub-variety, with the lepromatous commencing as 
indeterminate, bacteriologically positive cases. Very few indeterminate cases evolved into tuberculoid. during the 
first and second periods, 
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The tendency to heal in this type of initial lesion was of similar or higher order for the indeterminate cases 
(43 to 46 percent, 71. to 81 percent, and up to 100 percent) through the first, second and third periods of observation 
as in the raised smooth type, But tuberculoid cases with this type of lesion showed not nearly as marked trend to heal 
though an equal proneness to relapse, as those of the smooth type, This peculiar tendency to re~gse may however be 
a characteristic of tuberculoid cases in general, as had already been noticed in an earlier study, -case reports Nos. 
12 and 13 illustrate varying degrees of severity and involvement as well as the tendency to relapse among some tuber• 
culoid cases with this type of initial lesion, 

Indeterminate cases with rough raised initial macules did not exhibit the. St'l!tained trend to transform 
into lepromatous from that was seen in the raised smooth sub-variety; neither has any yet evolved into well established 
maculo-anesthetic form, • One transitional tuberculoid-leproma toid case in the third group had evolved from in-

determinate from in the first period to tuberculoid in the second, with rapid progress associated at one time with 
marked increase of bacillary clements, with the more conspicuous lesions being distributed partly symmetricaliy and 
partly asymmetrically. In the third period there was a phase of subacute but severe reaction with ulceration of 
several lesions lasting over a year, Though still active, the course in the past several years has been a succession of 
quiescence and mild activity rather than that of a frank and progressive lepromatous case. Another case, quite 
frankly lepromatous and markedly positive bacteriologically, with a negative Mitsuda reaction, yet is slm'l in 
'developing conspicuous infiltrations, some lesions being. &till distinctly macular at least 14 years after onset, 

Compared with the raised smooth macule or the infiltration type initial lesion, the raised rough macule 
may perhaps be looked 'lpon as a relatively more benign rna nifestation of the disease. 

Flat Sm.ooth Macule (Tables 11"12) 

This was the type of initial lesion in 14 percent of all cases in the three groups; it was the most common 
type after the papulo"nodules, the wheal-like lesions, and the raised smooth macules, The distribution of the 
clinical forms during the initial period varied from 70 to 66 percent. l'fldeterrninate, 17 to 22 percent Tuberculoid, 
and 9 to 13 percent Lepromatous, There was therefore a higher incidence of both indeterminate and lepromatous 
cases and a lower one of tuberculoid cases than was observed among the raised smooth macules, 

From 41 to 62 percent of the tuberculoid and all the l.epromatous cases during the first 3 years had started 
as In<:Ptorminate, the former with bacteriologically negative lesions, while about one"third of the latter had had 
initial lesions graded from 1 plus to 2 plus , the rest being negative, Of the original 24 indeterminate cases in the 
third group, only 13, or barely 54 percent, were so classified in the third period, 

During the first 3 years only from lG to 24 percent of the indeterminate cases showed hEaling, even among the 
tuberculoid, During the next 3 years the proportions of apparently healed indeterminate and tuberculoid cases more than 
doubled, After 6 years there were 92 percent healed indeterminate, and 62 percent. healed tuberculoid not including 
two arrested or appatentlyhealed cases with this form which suffered a relapse during this [Eriod., one of tbem evolving 
into lepromatous form, N~mc of the lepromatous cases showed any tendency to heal; the majmity continued to progress 
instead through the three periods, 

Among those obs·ervecllonger than 6 years, one of five healed indeterminate cases relapsed during the 

first period, and two of seven healed or arrested tuberculoid cases relapsed during the third period. 

There were 8 tuberculoid cases during the first and third periods, Three were added during the second 
period, but one was lost, assuming indeterminate form, later progressing further to macule-anesthetic in the third 
perio::l. During the second period also two original indeterminate cases took on macula-anesthetic features,'., And in 
the third period the lepromatous cases, originally four, had increased to nine, while to the two maculo•anesthetic 
cases just mentioned four more were added, three of them from previous tuberculcicls and one from an original indeterminate 
case. 

In the only remaining active indeterminate case after six years, the two initial lesions had increased and spread 
gradually over the face, trunk and extremities, t~peatedly becoming infiltrated and markedly bacilliferous then subsiding 
again as flat bacteriologically negative macules, but there was no cJ efinite trend to evolve into typical lepromatous 
or tuberculoid leprosy, or to develop definite acroteric changes expected in progressive maculo-anesthetic form. Many 
of the rna cules show little or no gross anesthe·.sta, though there is f~irly extensive light anesthesia on forearms and legs. 
TIE histology which initially suggested poorly formed tuberculoid --a few minute loosely grouped foci -- after 13 years 
has become even less differentiated, The M!tsuda reaction has been moderately positive on two occasions, 

• Of the total of 14 tuberculoid cases, one that had started as Indeterminate, after prolon;ced subacute reaction, subsided 
toward the end of the second period showing many flat, large anesthetic macules with•Jllt, as yet, any acroteric sensory , 
motor and trophic changes, 
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Thus the flat smooth macule 1Jpe of initial lesion furnished the largest numbers of both lepromatous and , 
advanced macule-anesthetic cases more than 6 years after onset. Initially ranking only fourth among the more common 
types, it emerged as the most noxious from the clinical and epidemiologic viewpoints. Also noteworthy was the finding 
that six of the seven maculo-anesthetic cases among all (254) cases observed longer than 6 years after onset had had 
this type of initial lesion. 

Illustrating the evolution of the flat macule to the lepromatous form a-re Case Rep. Nos. 6 and 7; to the maculo
anesthetic form Case Rep.Nos. 18, 19 and 20; and to the tuberculoid form Case Rep. No. 14. 

flat Rouah Macule (Tables 13-14) 

This type of initial lesion was seen in about 4 percent of all cases observed up to 3 years anl in those seen 
longer than 3 years, but less often in those studied longer than 6 years. The incidence has apparently increased in the 
past ten years or more. Previously, similar in: crease httd be6Q obeervsd 27among CI;:4Set with raised macules and in
filtration type initial lesions. With this type, there were relatively more cases of the tuberculoid form and less of the 
indeterminate form, compared with cases with initial flat smooth macules; there was not a single lepromatous case in 
the first period~ In the second group during the second period, one indeterminate case evolved into tuberculoid and 
another one into lepromatous form. This was the only one that evolved into this form from among seven cases with 
this type of initial lesion observed longer than six years. 

The progress of the cases toward healing was on the whole more .aa.tisfactory than in those with flat smooth 
macules. Early healing was noted in from one-fifth to one-third of the tuberculoids, and from one-fourth to 37 pereent 
of the indeterminates. At 6 years, fifty percent (Group II) to 100 percent (Group III), of the tuberculoids showing healing, 
while one previously healed indeterminate case relapsed, assuming tuberculoid features (Group II); two-thirds of the 
indeterminate cases also showed healing (Groups IT and III). After 6 years, there was 100 percent healing among the 
indeterminates and the tuberculoids, but one of three healed cases of the latter suffered a relapse. 

Cases with this type of initial lesion were more likely to remain as indeterminate or tuberculoid until 
subsidence and healing, and less prone to transform into lepromatous or macule-anesthetic than those with the smooth 
type of flat macule. As in the raised rough variety the irregular or uneven surface seems to be a sign of benigOity. 
Thiscfllrracater was also reflected in the only case that has beo ome lepromatous, which after 19 years showed only 
inconspicuous infiltrations, slight contracture of both small fingers and persistently one plus Mitsuda, but neither 
has definitely improved even after several years of semi-adequate sulphone treatment. 

Lichenoid Lesions ( Tables 15 -16) 

This type constituted 3. 5 to 4. 6 percent of all initial lesions. A majority of the cases (55 to 80 percent) 
were classified as indeterminate, the rest as tuberculoid during the initial period. There were no instances of 
tl'tHJt~mttiQn of (lilinical form, and all cases healed within 6 years from onset. This type may therefore be considered 
as a definitely benign rna nifestation of the disease, relfecting effective resistance of the host or else a more attenuated 
form of infection. 

Unless there is associated anesthesia within a lichenoid lesion a biopsy is needed to determine its true uamre 
since such lesions are bacteriologically negative by ordinary smears. In practically all cases however anesthesia is de
monstrable sooner or later, The pathologic process is rna inly superficial, encioa&hes on the epidermis and consists chiefly 
of round cells or lymphc:::ytes frequently with some epi·thelioid cells in small groups, and occasionally with small to 
medium-sized tuberculoid foci. The nerves are not always seen distinctly involved; this may explain the spotty character 
of the associated anesthesia. Curiously, the Mitsuda reaction is only weakly to moderately positive. Details of the 
clinico-pathological characteristics, with case rep'Jl'ts, have been discussed in a recent paper. 25 

f.!_enomorphic Lesions. (Tables 17-18) 

Two or more thickened types of lesion man occur together, less frequently a flat and a thickened one. From 
two to three percent of all cases had had ·_this type of initial lesion, The majority appeared as pa pula-circinate patches, 
with satellite papules, small plaques, or wheal-like lesions. One case had an abrupt, eruptive onset associated with 
fever; another , similar case had no fever but followed shortly upon an actack of measles, 

J 
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From 60 to 66 percent of all cases with this type of lesion were classified as Tuberculoid and 23 to 40 percent 
as Lepromatous, during the first 3 years, in all groups. ~ re were 15 percent Indeterminate during tho same period in 
the first group, none in the second and third groups. During the second period the distribution of the clinical forms was 
11 percent Indeterminate, 66 percent Tuberculoid, and 22 percent Lepromatous for the second group, and for the third 
group the corresponding figures were zero percent, 60 percent, and 40 percent. In the third yeri?d these were 20 percent, 
40 percent, respectively. No maculo•anesthetic cases evolved from this type of lesion. 

In Group I during the first period, only one of 8 pleomorphic type tuberculoids healed, none among 2 indeterminat( 
and 3 lepromatous cases. In Group II one of 6 tuberculoids nlso heale:l; no other cases in this group or in Group ITI healed 
during the first period. In the second period, 3 of 6 tuberculoids healed among those observed longer than three years 
and only one of three tuber culoicls in those seen longer than 6 years;no other cases healed in the t\'IO groups during the 
second period. 

The only indeterminate case among five observed longer than 6 years finally emerged as such more than 10 years 
after onset. It had in fact commenced as indeterminate, but progressed and assumed lepromatous features toward the end 
of the first period through the first year of the second period, during which time sulphone the~·apy was sta~ted, The case 
steadily improved toward almost complete healing, but tre re has been reactivation with reappearance ofhyp(')':.pigmcnted 
macules and lichenoid patches when treatment was purposely neglected (Case ReP· No. 17), There were two remaining 
tuberculoid cases, one healed during the third period, the other had already healed in the previous period, Of the two 
lepromatous cases one had had an initial stormy reactional tuberculoid early course, then progressed rapidly a$ lepromatous,. , 
to an advanced .cachetic state, with terminal nephrosis (Case Rep. No. 8). The other, which now is apparently residual, ., . , 
had originally been also a reactional tuberculJid, this case showed , in a recently biopsied fading hypo"pigm~nted macule;'· 
f.Jamy cells in the epineural infiltrate and several globi remnants with acid"fast diphtheroid forms in a subcutaneous nerye. 
twig (Case Rep, No, 9). · · 

Although only a few cases of pleomorphic initial lesions were seen they gave the impression of having 
manifested a somewhat unstable clinical cour:se, which probably reflected their immunologic state, Only the case 
that died in cachexia had a negative Mitsucla throughout; most showed either moderately positive reactions, or 
reactions of fluctuating intensity of between two plus and one plus or hGtween two plus and one plus or J>etween 
two plus and three plus. 

Unobserved Initial Lesions (Tables 19"20) 

Only two cases, both females, showed no initial skin lesion directly implicating leprosy till definite nerve 
changes appeared. One had been examined frequently since birth with negative findings till the detection of an enlarged 
left common peroneal nerve, without anesthesia, at age of seven years 6 months, Tenderness of the nerve was noticed 
only once, 13 months later, and finally anesthesia on the left leg after another six months, but the patient is still without 
cutaneous lesions, three years after onset. 

The other case, born outside Culion, was admitted at the age of 10 years 9 months, with no active lesions or traces 
suggesting pre-existing skin lesions, but showing an abscess involving the left ulnar nerve (confirmed by biopsy), with 
associated atrophy of the left hand, contracture of the fifth digit, and anesthesia of the ulnar lower two-thirds of the left 
forearm and the left hand. About this second case, the mother, a lepromatous patient, "remembers" a small erythematous 
spot on the left cheek of the 1-year old child at the time of her isolation as a bacteriologically positive case. 

There were only six cases, all males, with definite lepromatous features on admission among those studied 
longer than 6 years. Many mcr e Culion.Oorn children mu: t have develaped unrecognized abortive or self-healing lesions 
after they left Culion, hence were never re-admitted, and these six who had been released still non-leprous do not 
indicate the relative incidence of rapidly evolving lepromatous cases ~l-lith initial lesions so far appear to have eluded 
detection. The fact of their being all of the male sex however may or may not have been fortuitous. They varied in age 
from 5 months to 28 months when released, Upon re-admission, four were still under 10 years, viz, 7,. 8, 8, and 9 year~.one 
was 12 years, and tl~ sixth 13 years qhl; and they have been under further observation for from 9 years to 14 years. 

As of last observation, om) died with advanced lepromatous disease and nephritis; one was transferred to another 
leprosarium still with generalized thin infiltrations and rnacules which were markedly positive bac~eriologically; another 
was transferred, already on the stage of subsidence but with marked neurotrophic changes, later returned apparently an 
arrested, bumt"out secondary neural case. Yet another, also transferred, already with subsiding diseasefollowingattacks 
of E.N.L. and sulphone therapy. A fourth case that transferred during the stage of subsidence, was later released from 
isolation as a· "negative" patient but returned to stay with relatives in culion. The sixth case is still with active progressing 
disease, little influenced by desultory sulphone treatment. 
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All the above six cases, presumably had had less conspicuous lesion at onset which could have been any of 

the protolJWpes already discussed (except perhaps the lichenoid type). In two of them there was a suggestion that the 
immediately preceding lesions were of macular character_ $ere w·.ere still many m .. defined or fading hypc-I:izmen~e 
macules seen together with the infiltrated lesions at the time of admission, It is recognized, however, that such macules 
may precede or follow the transitory infiltrations which appear in same cases during the early stage of lepromatous disease, 

The possibility of an anesthetic patch preceding the appearance of skin lesions, which is not infrequently 
mentioned by 'Jlder patients who are admitted already with manifest disease cannot be properly evaluated, In the 
present series, almost all the cases occurring nmong children observed prncticnlly continiously from birth had started 
with some kind of recognizable skin lesion. It is not unlikely that initial or post-initial lesions may at titre s be over
looked, or else masked by conu::urrent dermatosis of other nature, and after healing may or may not be followed or 
replaced by a patch of anesthesia. In any case, these six lepromatous cases with unobserved initial lesion and course 
constitute one•sixth of the lepromatous cases seen among children closely observed previous to and for at least 6 years following 
onset of the disease. 

s. D.:scussiON 

A marked trend toward spontaneous healing in eady childhood leprosy has been repeatedly reported in our 
studies of children born and raised in the Culion leprosarium. This trend .had been observed by us to be esqecialhl3 
associated with certain typ:!s of initial and post-initial skin lesions. Other students, notably those of Brazil' 

2 
' 

and Argentina 11 subsequently have described similar lesions, calling attention to ''certain nodular tuberculoid,. forms, 
also with distinct propensity to self-healing. Up to the present , however, the relative incidence of the various 
types of initial skin lesions wd of the early clinical forms of childhood leprosy have not been sufficiently dealt with, and 
practically no studies have been published concerning the evolution of the classical clinical forms as seen in well 
established cases among older children and adults, 

The tendency of a majority of the cases of childhood leprosy to heal spontaneously points to the need to 
traJce the course of the disease in all cases for as long as possible. Only in this way could an adequate insight be 
gained as regards the source and pathogenesis of the bulk of the advanced or manifest leprosy cases observed in 
endemic regions. 

It would be important to learn, for example, whether. certalin types of initial lesions usually usher in the 
development of severe and malignant forms of the disease, or, on the other hand, indicate an inherent trend toward 
self•healing. Tre re might also exist other patterns of evolution from the initial stages such as transiti"¥ or transformation 
from one type of early lesion or clinical form to another, Of particular interest from:.tle epidemiolo.gic viwpolut 
would be the discovery of the existence of a tendency to relapse among certain types of healed initial lesions, or to 
transform or evolve from a supposedly benign lesion or early form to rna e severe ,or Jl}arkedly bacilliferous forms. 

A curscry reference to some of the older classics of modena leprolo;3Y does n1Sfind any adequate guide 
for the student of early leprosy re;.garding the various features just mentioned. Han sen, who was chiefly responsible 
for the designation "maculo·anesthetic" for one of the two chief forms of leprosy accepted in his Utne , stated that 
Danielssen had recognized that macules played an "important and constant role" in the courllc of the disease. In 
describin1g the nodular form however, Hansen himself did not make specific mention of the existence of macular lesions, 
in fact he stated: "as a mat-ter of fact we do not know the earliest symptoms of tre disease". He did point out to the 
occasional transformation of a typical maculo·anesthetic case to the nodular form and also the ev.entual conversion, 
in a few cases, after the subsidence of the skin lesions, of nodular leprosy to a state with features essentially those of too 
anesthetic form. 

Dandelssen9 had much earlier mentioned recurring erythematous and dark brown eruptions following wbtn 
he regarded as prodromal manifestations of nodular leprosy. Leloir28 before Hansen, had stated that "the more 
common onset" in cutaneous leprosy is by appearance of erythematous or pigmented spots preceding the eruption 
of nodules. Similar eruptions -- erthematous, achromic and hyperchromic macules --also marked the onset of the 
neunal form of too disease. Jeanselm.~16 several decades later, also descri red the general scheme of the clevelopme· nt 
of leprosy as commencing with macules and progressing through infiltrations and nodules to ulceration. To a large 
extent, this pattern of evolution of leprosy is confirmed by our observations with respect to the lepromatous form, 
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The clinical descriptions of typical macular lesions given by the older writers are on the whole adequate. 
Ml;re recent treatises like those of Rogers and Muir42 chaussinand 4 and Cochrane6 do not offpr a better definition 
of the clinical characteristics or of the place of these macules in the evaluation of leprosy, Both Chaussinand and 
Cochrane however have called attention to the frequent occurrence of benign forms in the earlier stages of leprosy, 
and the latter distinguishes between lepr~matous, tuberculoid and "dimorphous" (flat) macules. There is usually 
a tendency for authors to place much emphasis on the description of the various individuallesicos and signs and to 
assign them more or less arbitrarily to a definite place in the symptomatology of well established clinical fonns, 
On the other hand one is apt to get the impression, after reading recent reports of anti-leprosy work in the past 
several years that the early forms a ret mostly still benign, non-infectious or relatively so, and can be maintained 
in such state or even eradicated by tinely appropriate therapy. It should be obvious that there has not been sufficient 
time to gather and a~ssess supporting evidence for such prevalent optimism, Atld itl any case there has not been 
sufficient appreciation of the fact that the great majority of early forms, especially the early juvenile forms, are 
by and large of indeterminate character and, apart from their tendency to heal spontaneously, of uncertain evolution. 

The pioneering studies of the early lesions of leprosy by the Philippine workers (Gomez et a112, Rodriguez40
t 

and Chiyuto)5 had established the importance and clinical characteristics of what were then considered the earliest 
and most frequent skin manifestations -· the hypo-pigmented and the erythemato·hypopigmented macular lesions, 
Brazilian leprologists30 have amply confirmed the Philippine su!dies but at the same time have expressed the opinion ·
presumably from non-objective anamnestic evidence -- that the earliest of all spnptorns are of neural character, more 
particularly, anesthetic patches. 

Heretofore there apparently had been no systematic effort to discover the character and th.:: time of onset, 
and to trace the subsequent evolution, of the earliest skin lesions and areas of anesthesia, The same is true as regards 
the onset of so-called "prelepromatous" lesions and their unfolding as typical lepromatous lesions. 

As already stated, there have been fairly adequate de;scriptions of initial nodular and other forms of 
tub~ercubid lesions in early childho:Jd. The "reactional tuberculoid" form has also been well studied by de Souza 
Campos2• 3 who stated that not rarely tuberculoid lepra reaction "constitutes the initial -- perhaps the sole mani· 
festation of the disease". 

The earliest observations of Culion workers on the papule-nodular early lesions of childhood leprosy 
(loc. cit.) had not attempted to classify such lesions under the classical clinical forms (i.e, types) of leprosy. 
Some of the lesions were obviously of the same character as the nodular forms uf infantile tuberculoid leprosy of the 
South American leprologists, 23 On the other hand, the Culion observations presented in this paper show that over 
50 percent of nodular lesions in infancy are of indeterminate histology, about 25 percent present lepromatous bacterioscopic 
and histologic characteristics while a somewhat smaller proportion had tuberculoid histologic features, The cases however 
had two common traits, namely, their ability to develop a positive Mitsuda reaction and their very marked propensity 
to heal spontaneously and permanently. 

Of particular interest also, especially in connection with the semiology, nosology and prognosis of childhood 
cases of le~)rosy were the following observations: 

(a) Not infrequently, distinctly thickened initial lesions such as the papulo-nodules and wheal-like types 
transform into flat macular lesions, though for a limited period and to a limited extent, usually before 
final healing occurs, much less often as a manifestation of a temporary relapse or as precursor of 
more serious aggravation; 

(b) Initial raised macules, especially the smooth variety, as well as the smooth lype of flat macule, which 
heretofore had been largely regarded as "simple" or "indeterminate ... and at this stage as relatively 
innocuous as source of infection, have in fact been found in our studies to furnish the bulk of progressing 
lepromatous cases in older children, The malignant transformation was observed to commence in~ 
the initial three years and to continue even after 6 years beyond onset; 

(c) The early occurrence of a general reactional state, regardless of the clinical and histological 
morphology of the initial lesions or of the presence of a moderately positive Mitsucla reaction, 
should generally be looked upon as a serious manifestation and a precursor of aggravation of the 
course of the case. 
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31 
de Souza Lima and Alayon in 1941:4 published a material contribution .. -a peln.stal<iilg, well documented 

clinico-pathological and immunological study of nearly 300 cases of simple, i,e, flat, and elevated "incharacteristic" 
macules in relation to changes associated with their subsidence, or transformation into tuberculoid or lepromatous 
form. It should be noted however that since their basic material was derived from institutional patients probably 
most if not all of their cases had not been observed from the onset of the disease. For this reason their observations 
which covered a period of few years, though rich in detail are limited in perspective, and hence their interpretations 
of whether certain aspects --clinical and/or pathological --pertained to the initial, residual or quiescent, progressive, 
retrogressive, or recurrent phases of the lesions cannot be accepted as invariably representing the real situation. 

Earlier, in the Philippines, Rodriguez and wade41 had studied a smaller group of 52 n·eural (mostly macular) 
type cases and reported observed changes in a period of about 5 years --some remaining unchanged, some progressing, 
still as simple . macules or becoming definitely tuberculoid, some receding, and in two instances there was transformation 
to the le~romatous form. Their observations were also intermittent, over rather long intervals, About the same time 
Velasco4 at the San Lazaro Hospital in Manila, reported a case of transformation of tuberculoid to lepromatous 

leprosy and indicated the need for more systematic and prolonged observations, particularly of contact children of 
lepers, in order to learn the evolution of the early lesions that have been observed in many of them. Lowe32 in India 
had also noted some years earlier the occasional progress and transformation of tuberculoid cases to the "cutaneous" 
(i,e. lepromatous) type. 

our own observations presented in this paper do not furnish sufficient clinical and pathological details re* 
garding progress, subsidence, quiescence, healing, relapse, transition and transformation of cases except as given in 
the various illustrative cases, The chief objective and direction of the presentation has been to' provide a panoramic 
view of the main changes observed during successive, arbitrarily spaced intervals until the establishment of the readily 
recognizable clinical forms. The "observed' changes" 1s ~t:e recorded unavoidably, therefore, represent not only 
objective facts but also to some extent their interpretation and correlation by the wirter aided by his clinical sense and 
experience. 

From our findings it would appear obvious that in an endemic area where advanced disease is represented by 
several clinical forms -- and in the absence of effective therapy --the predominant form among such cases represents 
the major trend in the evolution of the non self-limiting cases, However, it would not be valid to conclude, except 
on evidence of decreasing or rising incidence of such advanced cases over a period of several decades whether the 
resistance (to leprosy) of a population under study is increasing or decreasing, The mass employment of effective 
treatment would of course invalidate such criterion and nullify any appraisal in this r~apo<;t. Further, our observations 
do not fit in with Muir's contention34 that a rising (lepromatous) type incidence rate reflects the state of hygiene and 
public health of a region. Our material and source have remained constant, but the relative incidence of the various 
clinical forms have varied in the different periods of observation as a result of changes brought about by the natural 
evolution of the disease. 

6. SUMMARY 

The present report concern 437 cases of childhoo:Jd leprosy among children of Culion patients born since 
1932 and examined frequently with the object of tracing the time and rna nner of onset of the disease and its course 
and evolution. The methods included clinical examination ::Jf the skin and its sen sery functiun, routine bacteriological 
examinations, and histological examination of biopsied suspected, as well as definitely active or residual lesions. 
In a few cases necropsy and histological examinations of deep tissues were also carried out, Lepromin testing was 
regularly employed. The terminology and criteria used are explained. 

Of the total of 437 (Group I) cases, 325 (Group II)b.ad been observed for more than 3 years, and 254 (Group III) 
for more than 6 years after onset, Ninety-five percent ~lf the last group had been followed for more than 10 years, up 
to 25 years. The various iniftiallesion types and clinical forms and the later main changes are analyzed in 3-year. 
periods during the first six years and, beyond that, for a period extending to last observation up to June, 1959. The 
findings and observations are presented in 23 tables (Appendix I) and discussed, with illustrative examples from selected 
case reports (Appendix II). They are summarized as follows: 

As regards the incidence of the clinical forms at onset, the three groups ranged from 55 to 58 percent 
Indote.rminate, 28 to 30 percent Tuberculoid, and 13 to 15 r;ercent Lepromatous. There was clearly a preponderance 

of indeterminate forms over the others combined; roughly, the ratio was 4,2:1 for the three forms in the order given, 
There were no macula-anesthetic cases during the first three years. With healing of many cases and transformation 
of form affecting others a shift of form incidence gradually appeared, first toward the tuberculoid and the lepromatous 
and then toward the lepromatous and the macule-anesthetic. 
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Taking only the group observed longer than 6 years and only those cases showing active lesions or 
conspicuous stigmata, there we e of ttc various forms, 6 years after onset, 33 percent Indeterminate, 27 percent 
Tuberculoid, 36 percent Lepromatous, and about 4 percent Maculo•anesthetic. As of last observation the corresponding 
figures were 13 percent Indeterminate (including one healed case with slight to moderate neurotrophic sequelae), 
16 percent Tuberculoid, 59 percent Lepromatous, and 11 percent Maculo~anesthetic. (Fully three-fourths of all cases 
had healed without obvious si::;nsi of these, about 58 percent had been Indeterminate, 34 percent Tuberculoid, and 
8 percent Lepromatous). Thus from the same material observed at different periods there resulted different relative 
incidences of the various clinical forms as a consequence of spontaneous, apparent complete healing in some and 
transformation in others, 

As regards further outcome beyond 6 years after onset, the healed tuberculoid cases -· derived from whatever 
type of initial lesion-~ were still subject to relapse. However, any still active or relapsed cases after 6 years usually 
tended, eventually, toward self-healing, Indeterminate cases remaining active or even apparently healed or arrested 
after 6 years from onset were of another category as regards ultimate prognosis; there was ever the danger of a reactivation 
and even occasional deteni.oration into lepromatous form. 

percent 

In the third group at onset there were 47 percent male and nearly 53/female cases. There was also a slight 
to moderate preponderance of females among the indeterminate forms, and this continued to a greater or lesser extent 
until last observation, After the first 3 years, however, there was a moderate preponderance of active tuberculoids 
among the females and a slight to moderate once of active lepnQrnatous among the males. At 6 years, the proportions 
of male and female active indeterminate cases were about equal, and there was a slight to moderate excess of male 
active tuberculoids, and a slight one of female active lepromatous cases, At last observation, excluding healed cases, 
there remained a distinct excess of female active indeterminate cases, a similar, marked preponderance of active 
male tuberculoids, and a slight one of male active lepromatous, There were only female macula-anesthetic cases at the 
end e>f 6 years, but beyond that period a few cases of this form also appeared among the males, As of last observation, 
the remaining active cases comprised about 52 percent males and 48 percent females ~- practically the reverse of the 
relative sex distribution at onset, These changes in our opinion may explain, in part, the usually observed excess of 
males over females in most leprosaria, and also suggest that there is probably some inherent influence of the activity 
of the sex hormones in the evolution of the clinical forms of the disease, 

The clinical morphology of the initial lesions has been correlated with the initial clinical form, and too later 
evolution of the cases, Nine different lesiontyf)~s are discussed besides a small group of re-admitted cases already 
.with lepromatous features but with unobserved initial lesions, 

Pa pulo-nodules were the most frequently met type of initial lesions, constituting 24 percent of all cases and 
from 25 to 27 percent of those observed longer than 3 years, 52 to 53 percent of the cases were classed as Indeterminate, 
21 to 23 percent as Tuberculoid, and 24 to 26 percent as Lepromatous, All remaining indeterminate and tuberculoid cases 
healed after six years from onset, a few of the former after passing through a transitional tuberculoid phase, while most 
of the lepromatous cases also healed, in two instances after first subsiding through an indeterminate macular phase, Only 
three lepromatous cases-- one, an apparently healed initial lepromatous case that has relapsed, and two cases that hnd 
transformed from original indeterminate form -- remained unhealed more than 6 years after onset, Ninety-five percent 
of all (70) cases observed I~og~r tt!au 6 years bad at11l.ined healing at last ubserta t1on, and no case of macule-anesthetic 
leprosy appeared. Four healed indeterminate and one healed tuberculoid relapsed during the first 6 years but all healed 
eventually. This type of 1 esions rna y therefore be considered as a benign rna nifesta tion of the disease. 

In about 14 percent of the cases observed longer than 6 years, the lesions transformed into flatllypo" · 
pigmented macules most often before healing was attained, ~peeidly in the indeterminate forms, only occasionally 
as manifestation of a temperory relapse. 

Wheal"like initial lesions 'We.re seen in over 19 percent of all cases and in about 20 percent of those 
observed longer than 3 years, The distribution of clinical forms at onset was 57 to 66 percent. Indeterminate, 
27 to 35 percent Tuberculoid, and 5 to 9 percent Lepromatous, Trere seemed to be greater fluctuation in the 
incidence of the clinical forms, at the same time a more coostant total incidence of this lesion type compared to 
the papulo-nodules, The tendency to heal among wreal type cases was nearly as marked as in those with papule
nodules, for the corresponding clinical forms during the first few years and through the second and third periods 
for the indeterminate form. But in the tuberculoid cases this trend decreased noticeable after the first period, 
while among the lepromatous there was in fact a reverse trend associated with a marked increase in the total 
number of gases, from transformation of indeterminate forms. On the other hand there was little tendency for 
fndcte..nninate wheal-type cases to transform to the tuberculoid form, One of the three original lepromatous 
cases transformed into a macular form, then underwen~ a prolonged tuberculoid phase, but finally subsided as a 
macula-anesthetic case, 
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In about 19 percent of the cases studied longer than 6 years the initial wheal-like lesions also tranformed 7-'' 

to fljt .bypvpigmented macules, the change preceding healing in about 50 percent of the indeterminate cases so affected, 
the rest "evolving to tuberculoid or, more often, lepnma tous form of the disease, ' 

The infiltration '!type initial lesion was observed in barely 2 percent of all cases, and orily 3 cases were followed 
longer than 6 years. At onset there were 4 indeterminate, 4 tuberculoid, and 2 lepromatous cases, Only two of indeterminate 
form healed during the first 3 years; no other case healed up to 6 years, After 6 years the two lepromatous cases were 
still progressing while the single indeterminate case healed eventually, 

Raised smooth macules were tbe third most common type of initial lesion being seen in about 16 percent of all 
cases, The relative incidence of the clinical forms in the three groups varied from 52 to 61 percent, In.determinate, 33 
to 41 percent Tuberculoid, and 5 to 7 percent U::promatous , practically all of these last evolving during the first 3 years 
from original bacteriologically positive indeterminate cases, The variations in the ic.ttial form incidenc· e were very 
&milar to those observed in wheal-like lesions, with the difference that in the latter all the lepromatous cases had started 
with discrete lepromatous features, as was also practically true with the nodular type initial lepromatous cases, Further, 
to the three lepromatous Group m cases during the first three years five more were added after 6 years, four of them by 
transformation from indeterminate, and one from tuberculoid initial forms, No typical macula-anesthetic case finally 
evolved from. this type of lesion, One early indeterminate case showed tuberculoid features after onset, followed by 
maculo".anesthetic characteristics durirg the second period, but it finally evolved into diffuse lepromatous leprosy. 

A marked tendency to heal was noted with the indeterminate and more so with the tuberculoid, raised smooth 
macules, thus behaving more nearly like the nodular lesions. On the other hand the lepromatous cases evolving from 
raised smooth macules showed little or no tendency to heal, just like the infiltration type, and in this respect were 
rather more unfavourab~ than the Wbeal~like lesions. Also, several indeterminate cases remained active beyond 6 years 
after onset. On the whole. therefore, the raised .smooth macules may be considered less benign than the wheal•like 
lesions. 

Raised rough macules , the fifth most common. type, constituted 9 to 10 percent of all initial lesions. 
They showed very similar relative incidences of the clinical fom1s to those observed in the smooth variety, with all 
the early lepromatous cases commencing as indeterminate, bacteriolcgically ·po9:tive macules. The trend to transJorm 
to the lepromatous form was however neither sustained nor progressive, and the trend to self-healing was more marked 
in the indeterminate, somewhat :less in the tuberculoid, cases than was the case with the raised smooth macules. The 
overall impression was that the rough variety was relatively less unfavourable than the smooth one. 

The flat smooth macule was the fourth most common type of initial lesion, being found in 14 percent of 
the cases, The clinical form incidence during the initial years varied ia the three groups from 66 to 70 percent 
Indete:rn1inate, 17 to 22 percent Tuberculoid, and 9 to 13 percent Lepromatous, There were relatively more indeterminate 
and lepromatous cases and fewer tuberculoid, compared with the raised macules and wheal-type lesion. At the same time, 
there was less fluctuation in incidence of the indetanninate and the tuberculoid forms, and slightly more of the lepromatous 
form; in the case of the flat .smooth macules, About one-half of the tuberculoid and all of the lepromatous cases during 
the first 3 years had started as indeterminate. Transformation of indeterminate cases directly, or through a tuberculoid 
phase, to maculo-anesthetic form commenced during the second period and continued even beyond 6 years, while 
further transformation of indeterminate cases to lepromatous form showed another rise after 6 years from onset, From an 
crtginal number of 4 lepromatous cases in the third group there were 9 after six years, all still active and most of fre m 
progressing. 

The trend toward early self-healing among the indeterminate and tuberculoid flat smooth macules was 
not marked, but it rose fairly sharply in the second and third periods, There were late relapses among the healed 
indeterminate a ncl tuberculoid cases, one of three such relapses deteriorating into lepromatous form. Nearly 40 per .. 
cent of the tuberculoid cases remained active more than 6 years after onset, None of the lepromatous cases showed 
tendency to he a I. 

More than 50 percent of initial flat smooth macular cases had developed into progressive forms or showed 
marked stigmata of disease after 6 years, This lesion, among all the various initial types, owing to its frequency 
appears to be the mast harmful, 



~ 19-

Flat roush macules were-~ ill.itiallesion:in about 4 percent of all cases, Only indeterminate and tuberculoid 
forms were recognized at onset, with a slight prpponderance of the former. Only one out of a total of 7 cases observed 
longer than 6 years has evolved into a slowly progressing lepromatous case; the others healed, with or without subsequent 
relapse or residual trace, as indeterminate or tuberculoid. It \'las definitely a more benign lesion than tre raised and 
the flat smooth varieties of macules. 

The transformation of macular type initial lesions to lepromatous or maculo-anesthetic form occurred early 
and continued through the second and third periods of observation. The changes were not usually related to relapses, 
but were a part of the continuous evolutionary prc£ess in a succession of periods of seemingly increasing and decreasing 
activity of the disease. 

Lichenoid initial lesions were about as infrequent as the flat rough rna cules, a majority of them being classed 
as Ind&terminate, the rest as Tuberculoid, There were no instances of transformation, and all healed within 6 years after 
onset. They were the most benign of all types of lesioos but surptisingly the Mitsuda reaction was only weakly to moderate
ly positive. 

Pleomorphic initial lesions were almost the least common type being found in only 2 to 3 percent of all 
cases, though it was the only type observed to be associated with an eruptive, or "reactional tuberculoid", onset. 
A majority of the cases at onset were of the tuberculoid form: next in frequency were the lepromatous, and least, the 
indeterminate. The only progressive lepromatous case showed a negative Mitsuda throughout, Only one tuberculoid 
case had a 3 plus reaction, and'all other cases had a 2 plus reaction, with occasional slight decrease in intensity before 
healing was attained. Only the tuberculoid cases showed definite trend toward spontanenus healing. 

On the basis of the ratio of the incidence of well established lepromatous and maculo-anesthetic cases to the 
total incidence for each type of initial lesion, the flifferent types are listed in decreasing order of tre ir malignancy as 
follows: the infiltration, s then, in close sequence the flat smooth macules and the pleomorphic lesions; followed by 
the raised smooth macules, the flat rough macules, thewbuts, the raised rough macules, the papule-nodules and last, 
the lichenoid lesions, This is, essentially, a clinical catergorizati.on of the lesion, 

However, from the viewpoint of the actual numbers of cases evolving into lepromatous and macule-anesthetic 
forms the different initial lesion. types come in a different order of importance, thus: the flat smooth macules, the mLsod 
smooth macules, the wheal-like lesions, the papulo•nodules; then follow, in the same ranrl<, the infiltrations, the raised 
rough macules, the pleomorphic lesions, the flat rough macules, and last, the lichenoid lesions, This categorization 
embraces wider epidemiologic and public health implications and is of greater importance, we believe, than the more 
strictly clinical criterion. 

It has also been noted that the occurrence of a general reactional state in the early stages was nearly atways 
a precursor of a worsening trend in the later course of the disease. 
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In earlier studies1 •2 natural or spontaneous healing of childhood lep
rosy had been observed in about two-thirds to three-fourths of all cases and 
relapse in less than 10 percent of apparently healed cases. Our more recent 
findings3 covering a longer period of observations reveal a sustained high 
figure (76 percent) for the healed and a slight rise in the incidence of re
lapse -- about 12 percent.* 

ually 
cases 
sease. 
ration 

About two-thirds of the relapses have been mild and temporary, event
subsiding to a more permanent second healing. Most of the remaining 
also tended to subside; these were of the tuberculoid form of the di

Only a few continued to progress over a prolonged period of deterio
mar ked by phases of quiescence and exacerbation. 

Cons ide ring only the more common initial lesion types, occurrence of 
relapse among the apparently healed cases has been observed in the following 
decreasing order of frequency: in cases with initial flat macules, then in 
those with raised macules, papulonodules, and wheal-like initial lesions. 
It was li~rewise seen oftener in cases with tuberculoid than in those with 
lepromatous histology, and least often in cases with poorly differentiated 
structure. 

In some cases there was more or less unobtrusive return and worsening 
of preexisting lesions and symptoms, with or without appearance of new ones. 
In others the relapse began more abruptly, lesions appearing suddenly or in 
rapid succession, with varying shades of redness, sheen and tumidity. Fever 
and other general subjective symptoms upon the onset of relapse are practically 
unknown in the initial and early stages of childhood leprosy. 

On the other hand, amonc the relatively few cases which from onset 
tended to persist and develop into established clinical forms, the course 
in the majority was likewise characterized by alternating periods of reces~ 
sion and advancement. Decidedly rare are the cases that followed an unin
terrupted, steadily progressing course. 

The occurrence of relapses and exacerbations may thus be considered 
as a normal and typical feature of the evolution of cases that tend to per
sist to late childhood or adult age. This, as is well known, isalso the 
common pattern observed in progressive and advancing cases with apparent on
set at the later ages. Indeed it is our belief that the natural evolution of 
non .. self-limiting cases of leprosy is essentially the same process in the 
child as in the adult, with the chief difference that in the latter the actual 
onset and the earlier, more transitory or less conspicuous manifestations had 
probably, usually been missed or ignored. 

For this lecture, the choice of the subject of relapse for the pur
pose of studying the development of childhood leprosy has been made with the 
above cons ide rations in view, and because of its obvious advantage in faci
litating appreciation of the changing manifestations of the disease. In 
relapse these appear magnified, whereas in cases following an insidious and 
chronic course they are greatly attenuated or slowed. Then, also, the study 
of relapsing cases might, it was thought, bring to a focus the need tore
examine again current doctrines concerning the roles of the lepromatous and 
the non-leproma tous forms and of the presence or absence of the acid-fast 
m.leprae in the natural transmission and pathogenesis of leprosy and in the 

* Total incidence of relapses for all types of initial lesions and clinical 
forms from the initial to the late stages among 254 cases observed longer 
than 6 years up to 25 years after onset of the disease. 



attempts to cultivate the organism in artificial media or to inoculate it 
expe r imen ta 11 y. 

The following ten reports, of cases among children observed conti
nuously practically from birth, have been selected chiefly with regard to 
the relative frequency of cases whose initial lesion types have been observed 
to furnish the bulk of progressive or advancing forms. They illustrate and 
detail the manner of onset, the initial and early course, the stage of heal
ing, and the occurrence of relapse on up to last observation or to June, 1961. 
The associated clinical, pathological and immunologic(?) observations are 
also correlated, with comments on the particular lesion. or lesions to be 
gleaned from each case. 

In four of the cases the course is traced up to the present stage of 
transition, with varying degrees of uncertainty in the prognosis; in four 
others to a well established form with active and still advancing manifesta
tions: and in one to a second healing of a well-defined benign form. The re
maining case illustrates an unusual example of marked fluctuation in the 
clinico-Pathologic and immunologic features which has been in progress for at 
least sixteen years, with correspondingly unstable prognosis and classification •. 

CASE No. 1 

c.u., f., b. Jan. 1952. At the age offive years and ten months~ in 
November 1957, she presented above the right elbow a hypopigmented, pinkish·, 
slightly raised not shiny macule, 4 x 3 nun., with dark halo, and negative in 
smears for a.f.bacilli then and again two months later when the lesion had 
become slightly shiny. This was biopsied in March 1958, and the histological·. 
findings were: 

Small patches of perivascular r.c. infiltration in the 
papillary layer, with slight fraying of the basal epi
thelium; larger foci and cords of r.cells, some of them 
with a few epithelioid cells, in the deeper layers of 
the corium around blood vessels, nerve twigs and skin 
appendages; also perineural and epineural r.c.infiltra
tion with a few epithelioid cells mixed, some nerves 
in the deep cutis showing in their perineural infiltrate 
small areas suspicious of foamy change; no giant cells 
are seen. A few solid· a.f. bacilli are found in nerve 
fibrils, and. one bacillus inside an endothelial cell of 
a small blood 1"Etfisel •• 

At this initial stage the case was classified as of indeterminate 
form; although the infiltrate was for the most part focalized and epithe
lioid cells were present in some foci, yet there was a very marked prepon
derance of round cell collections. 

Following the biopsy, no sign of recurrence was observed in 10 
examinations during an interval of two years. Then in r1pril 1960 a slight
ly wrinkled, thickened brownish patch was seen just above the biopsy scar, 
smears from which were found positive, 3 to 4-plus for a.f.bacilli. A 
month later the lesion appeared as a circinate infiltration, 4.4 x 3.3.cm • .t 
which was not anesthetic. A biopsy from this lesion now showed: 



Slight perivascular r.c. infiltration in the papillary 
layer and larger similar foci in mid-and deep cutis and 
upper subcutis, with a slight tendency to become diffuse 
in the deepest areas. The bulk of the infiltrate is 
dense, especially around some of the larger blood ves
sels, and consists of a mixture of s.r.cells, monocytes 
(or histiocytes?), and epithelioid cells without typical 
tuberculoid focalization or giant cells. The nerves are 
also infiltrated and show thickened peri- and epineurium, 
with "onion-skin" like lamination. There are numerous 
a.f.bacilli in some areas of infiltration, with many 
dense clumps, but only few globi; other areas contain 
much fewer bacilli, and in the nerves these appear singly 
or in small groups. 

Three weeks after the second biopsy the lesion was slightly less pro
minent, anesthesia was detected on the scar and immediately adjoining zonet 
and the left common peroneal nerve seemed larger than the right. At this 
stage, sulphone therapy at the dose of 1/2 of a 50 mgm. tablet of avlosulphone 
twie« a week was started. 

In September 1960 the lesion me..1sured 6 x 5 em,, was purplish, shiny; 
and new, larger similar infiltrations had appeared on the posterior upper 
left forearm, and on the ulnar right forearm extending downward and anteriorly 
to the heel of the right palm, this last being anesthetic. Smears from the 
original site and from the right and left forearm areas were all negative for 
a.f.bacilli. A month later, the recently appeared lesions had all subsided, 
leaving slightly wrinkled, dry anesthetic areas with ill-defined borders. Up 
to this time (October 1960), a total of only 17 tablets of avlosulphone had 
been taken. A thi~d biopsy, from the left forearm lesion, revealed: 

Very slight, patchy perivascular r.c~ infiltration in 
the papillary layer; small and medium-sized foci of 
r,c. with a few epithelioid cells, also a few typical 
small tubercles, and slight fibrosis around some blood 
vessels and nerves from subpapillary to upper subcutis 
levels, with very rare and small Langhans giant cells. 
Some nerve tt.vigs show r.c. infiltration md thickening 
of the epi- and rerineurium. Very few solid a.f.bacilli 
are found, and only in the cellular infiltrate in the 
deep cutis. 

The above picture, in view of the clinical changes, gave the impres
sion of a post-reactional condition with a predominantly tuberculoid structure. 

In November 1960, the skin adjoining the biopsy scars above the right 
elbow looked dusky, wrinkled, felt slightly infiltrated; tne left forearm le
sion was a flat, anesthetic, atrophic shiny area, suspiciously infiltrated 
and with the hairs broken off at the skin level; that on the right forearm 
was also flat, dark-reddish, anesthetic, not shiny; while the anterior left 
leg from the middle downward was flushed but not anesthetic •. Three months 
later the lesions were much less prominent, still anesthetic except above 
the first biopsy scar where smears became again positive one..plus (at two 
sites), those on the forearms remaining negative for a.f.bacilli; while the 
left leg was found slightly cyanotic and ichthyotic but not anesthetic. 



In May 1961, six months after treatment was interrupted .,._ first by 
non-cooperation of the parents and later because of slight jaundice -- all 
lesions had further markedly subsided, but there were residual fairly large 
areas of anesthesia around the biopsy scars, and on the ulnar r;ght wrist. 
Except on the left ~leg 1 the lesions had not shown appreciable scaling. A 
month later, smears from medial to the original lesion site were found posi
tive, 3~1us for a.f.bacilli. 

The Mitsuda reaction in March 1959, with the initial lesion apparent
ly healed, was plus-minus; in April 1960, at the onset of relapse it was ne
gative; but in June 196lt during another period ·Of relative clinical quies
cence bvt with persisting markedly positive smears it had become moderately 
positive (2-plus). 

Comment 

All along until now, nearly four years after onset, the case has pre
sented a problem in classification; the clinical form remains indeterminate, 
in my opinion. 

There are sane tuberculoid elements in the histological findings in 
the three biopsies, and the post reactional localized anesthetic patches sug
gest increasing tuberculoid involvement of nerves in the areas affected. How
ever, the repeatedly weak Mitsuda reaction except to the last lepromin test, 
the absence of scaling in the subacutely evolving and subsiding metastatic 
lesions, the presence of small areas of foamy change around some nerves in the 
first biopsy, the abrupt and marked increase in bacillary contact of the re
lapsing lesion, with appearance of some globi, and the persistingly positive 
smears at the original lesion site long after the onset of relapse are not 
fully consistent with a benign course, despite the present clinical quiescence 
and positive conversion of the Mitsuda reaction. 

The various features mentioned would probably be considered by some 
as more proper to the so-called "reactional tuberculoid", "dimorphous" or 
"border! ine" form. It would perhaps be more accurate t however t to regard the 
case as still in transition, either to one bf the familiar clinical forms or 
to definite healing or arrest. 

CASE No. 2 

G.M., f., b. September 30, 1951.. In 22 examinations up to the age of 
!our years there were still no definite suspicious lesions. Than in November 
1955 there was seen in flat, pinkish, hypopigmented area on the chin, 10 x 
6 mm., negative in smears for a.f.bacilli •. This persisted, with little 
change in size, till Janvary 1957 when it began to fade, finally disappearing 
after April 1957; but on two occasions minute satellites were noticed and on 
another two·examinations part of the border of the main area appeared slight~ 
ly raised. Two more smears taken at different times were also found negative, 
and a his tam in test elicited normal response. The condition was attributed 
to a superficial fungus affection rather than to leprosy. Biopsy was not 
urged at that time because of the possibility of a conspicuous disfiguring 
scar. 
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In March 1958, there was found on the external left buttock a flat, 
scar-like, mallet-shaped hypopigmented area, 10 x 5 mm., not shiny or pinkish., 
Five months later the area was slightly raised and showed irregular brQWnish 
areola, but was not anesthetic and gave normal response to the histamiri test. 
After another month it was again flat and the central portion had become anes~ 
thetic. In October 1958 the area measured 12 x 6 mm. looked pinkish, and was 
again not anesthetic •. At this time part of the lesion was biopsied; the his
tological examination showed:. 

Slight perivascular r.c •. infiltration in the papillary 
layer fraying the epithelium at some points; small peri
vascular and perineural epithelioid and r.c. foci in mid
and deep corium, with larger cords of tuberculoid infil tra .. 
tion around sweat glands, bl •. vessels, and nerve twigs in 
the deeper layers where an occasional Langhans giant cell 
is seen - predominantly a tuberculoid structure. A few 
tuberculoid foci in the deep dermis, especially those in
volving nerve twigs, show small areas with foamy changes; 
and a number of a.f.pacilli, some solid, some beaded, are 
found in a subcutaneous nerve twig •. 

After the biopsy, there persisted a faint flat hypopigmentation ad
joining the lower end of the scar which grew and became slightly raised but 
had faded by November 1959.. For another year there appeared no other lesion 
and the case seemed healed, but in February 1961 the flat hypopigmentation 
adjoining the scar had reappeared and a similar area, 1.8 x 1.2 em., which 
was slightly pinkish was found on the posterior left arni. Both lesions were 
not anesthetic. 

Then in March 1961 there appeared: on the posterior left forearm a 
hypopigmented, flushed non-anesthetic area, 13.0 x 7.7., with a slightly 
raised, shiny ~lTinkled surface, and on the ·external left cheek a non-anesthetic, 
flat hypochromic area 4.0 em. wide. The left arm lesion had also grown slight-
1¥ and be~rame infiltrated. There were no enlarged nerve trunks~ Smears 
from four sites from the left forearm and the left arm were all found p~itive, 
4~plus for a.f.bacilli. 

During April 1961 similar, pinkish infiltrated lesions appeared on 
the posterior right thigh (1~0 x 0.4 em~), antero~ lateral left arm (1.0 x 
0.5 em,.), posterior lower left forearm (1,7 x 1.5 em.), posterior right fore
arm (6,5 x 3.2 em.), dorsum right wrist (3.0 x 2,0 em.) and dorsum right hand 
(4.5 em,), this last area with dulled sensibility and'extending down the dor
sum of the proximal phalanges of the index and middle fingers. The left ear
lobe and medial left brow also looked flushed and thickened, and the biopsy 
scar was now surrounded by a hypopigmented infiltrated area of 2,5 em. diam. 
Practically all these lesions further increased in size during the month, but 
a recheck of the sensory changes failed to show anesthesia anywhere. At this 
time a biopsy from the infiltrated lesion on the left forearm which was still 
positive, 4-plus, in smears showed the following histological findings: 

Foci and branching cords of r.cells and epithelioid-like 
cells, many of the latter elongated, with deformed• 
dark-stained nuclei (pr'obably from crushing at biopsy), 
the infiltrate involving the skin appendages, blood 
vessels and nerves, arid chiefly affecting the mid ... and 



deep dermis and upper subcutis with definite tendency 
to become diffuse in the deepest layers. In the deep 
cutis some foci show small areas suspicious of foamy 
change; and there is either a general dispersion or a 
central or eccentric mass mg of r.cells, but no giant 
cells. Numerous a.f.bacilli are seen in all areas of 
infiltration, mostly dispersed or in small groups, some 

in small clumps, and there are a few globi, chiefly in 
the upper dermis. One nerve twig in the deep cutis also 
shows a few isolated bacilli and several globi. 

Treatment had been started in March 1959, five months after the first 
biopsy; but only 17 tablets of 50 mgm. of avlosulphone were taken during that 
year, 8 tablets more in 1960, and none during the first three months of 1961 ... -
obviously very inadequate, and taken irregularly. 

In May 1961, shortly after the treatment was resumed more regularly, 
there was still no appreciable change in the condition and the left earlobe 
was found positive, 4-plus, the left cheek 3~plus in the smears. A month 
later there was slight clinical recession of the skin lesions, and .anesthesia 
on the first biopsy scar and on the dorsum right hand, of about 2.5 em. diam., 
but no enlarged nerve trunks. 

The Mitsuda reaction was ! ... plus in March 1959, with the initial le
sion still active; negative in April 1960, five months after disappearance of 
the lesion, and negative again in April 1961, two months after onset of the 
relapse, with the reactivated and the secondary lesions still progressing. 

Comment 

The first definitely leprotic lesion, a non-anesthetic flat macule 1 
appeared at the age of six and a half years, i.e., beyond the first few years 
of infancy, which is not unusual for this type of initial lesion. It became 
slightly raised and partially anesthetic some months later but both t.hese 
changes had subsided seven months from onset, at the time of the first biopsy. 
The histological evidence of fairly typical tuberculoid structure was however 
somewhat unexpected, as was also the finding of foamy changes immediately ad
joining some groups of epithelioid cells. 

Spontaneous apparent healing was attained in about two years, a com ... 
mon feature of the early stage of childhood leprosy in cases presenting dis" 
crete, thickened initial lesions though much less frequently observed among 
those with flat initial lesions.2 On the other hand, in view of its tubercu~ 
loid structure, the occurrence of relapse in this case was not unexpected. 
But the association of an initial flat macule, a predominantly tuberculoid 
histology, plus the presence of small foamy areas, and a weakly positive Mit
suda reaction does not fit in with the usual concept of a typical, benign 
tuberculoid case. 

The clinical morphology of the relapse lesions and their becoming 
heavily laden with a.f.bacilli; the loss of definiteness of the tuberculoid 
structure and tendency for the infiltrate to become diffuse in the subcutis, 
with great increase in the bacillary content of the lesions and presence of 
globi even in the nerves; and the persisting negative Mitsuda reaction -- all 
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these changes clearly evidence a trend to pass over into a more malignant 
.,borderline" if not actually into the lepromatous form. 

CASE No. 3 

G.V., f., b. April 1951, presented no susp1c1ous lesion until the age oft~ 
year~, and nine months in January 1954 when there was found on the anterior 
left ankl'e a shiny, purplish wheal, 5 .• 0 x 5 .. 0 mm., firm to touch, and positive 
one~lus for a.f.bacilli. Three months later the lesion was smaller, less 
thickened and negative in the smears; in June it was a brownish scaling area 
6.5 x 6.0 mm., still slightly infiltrated, and in another two months it had 
become flat, scar-like, with negative smears. Thus it remained for nine months. 
With the available data at that time the case was classified as of indeter-
minate form, despite features suggestive of tuberculoid morphology, i.e. the 
induration and the occurrence of scaling. 

From July to September 1955 there was noted at the original lesion 
site a faint, flat hypopigmentation., 1.2 x 1.1 em., which was not seen in 
later examinations. In November a shiny infiltrated plaque, 11 x 7 mm., 
negative for a.f.bacilli, was found below the left elbow. This lesion had 
grown slightly and showed central scaling, in December 1955, a few days be
fore it was biopsied. The histological examination showed slight to moderate 
perivascular r.cell infiltration in the upper and midwcorium, the epidermis 
being encroached upon at some places. No acid-fast bacilli were seen; and 
the nerve twigs seemed normal except one in upper corium and two in deep co
rium which showed perineural r.cell infiltration. There was no suggestion 
of a tuberculoid structure. 

From January 1956 no other skin lesion or sign of recurrence was ob
served, no areas of anesthesia or enlarged nerve trunks noted, for more than 
four years and the case was considered as healed without sequelae. Then in 
June 1960 the right Imee appeared shiny, faintly hypopigmented, and showed 
dulled sensibility which was again noted two months later. In November, the 
right knee seemed normal, but there was found definite anesthesia on the an
terior left ankle and from 3 em. above the left external malleolus downward 
and all over the dorsum of the left foot. At this stage, sulphone treatment 
25 mgm. (or one-half tablet) of Avlosulphone, 3x a week ...... was instituted. 

In February 1961, after 12 tablets had been taken, there was seen on 
the antero-medial right thigh a pear-shaped, reddish, slightly raised circi
nate lesion, inclosing normal-looking skin, 16 em. long by 10.0 em. at its 
wider upper portion, the lesion itself being 3 to 5 em. wide anteriorly and 
2 em. posteriorly, and showing spotty anesthesia. The dorsum of the left 
foot and the toes looked dusky-red, turgid, not shiny; and the anesthesia 
here had extended to 5 em. above the ankle. Smears from 3 sites in the right 
thigh lesion were found positive, 1 to 2.plus for a.f.baeilli, from the dorsum, 
left foot and above the left external malleolus negative, and from the dorsum 
of the second toe, positive, 1-plus. A biopsy from the reddish anterior por
tion of the circinate lesion showed the following histological findings: 

Patchy perivascular r.c. infiltration of upper corium; 
small to medium-sized tuberculoid foci from mid-dermis 
to upper subcutis involving the skin appendages, blood 
vessels and nerve twigs;onJ~y·twosmall Langhans giant 



cells seen in 24 sections. Some epithelioid cells in 
the deeper foci show hazy cytoplasm; and two small areas 
susp1c1ous of foamy change are seen. A few a.f.bacilli 
are found in nerve fibrils in mid-dermis and upper sub
cutis, and rare ones in the cellular infiltrate. 

With a total of 21 avlosulphone tablets taken by April 1961, the right 
thigh lesion had disappeared except for a patch of residual anesthesia, 4.5 x 
5,5 em., corresponding to a part of the area previously enclosed by the cir
cinate lesion, The cyanotic turgid aspect of the left foot had also subsided, 
but the skin from 8 em. above the left external malleolus downward and over 
the dorsum, left foot, was dry and scaling, still anesthetic. The right com
mon peroneal nerve was now slightly enlarged and tender, the left distinctly 
large but not tender. Two months later there was no more scaling on the left 
leg and foot and the anesthetic areas had receded a little. 

The Mitsuda reaction in March 1959, with the case apparently healed 
for several years, was 2-plus; it was still 2-plus in February 1961 when frank 
manifestations of relapse had just appeared. 

Comment 

The morphology and behavior of the initial and post-initial lesions 
were suggestive of a tuberculoid structure, but this was not confirmed in the 
first biopsy. The repeated early attempts at spontaneous healing and the mo
dera'tely strong Mitsuda reaction followed a pattern commonly seen in all forms 
of childhood leprosy; but the development of a spreading area of anesthesia, 
which later assumed the form of a cutaneous lesion, from the site of the healed 
initial lesion is in our experience unusual. 

A persisting, moderately strong Mitsuda during reactivation or re
lapse may be expected in a frank case of tuberculoid leprosy; and the clini
cal morphology and brief duration of the cutaneous manifestations of the re
lapse in thi~ case possibly suggest that they were related to a reactive phase 
of that form. The residual anesthesia at the lesion sites, also, tqgether 
with a predominantly tuberculoid histology in the second biopsy, further con~ 
firms the essentially tuberculoid character of this case. 

But the presence of definite scaling upon the subsidence of the left 
foot reactional lesion and its absence on the right thigh lesion is also some
what unusual, the latter indicating that the pathologic process involved 
chiefly the deeper~lying elements of the skin. And the finding of small to 
moderate numbers of a.f.bacilli in the initial lesion and again at the time 
of relapse, though not an uncommon occurrence in tuberculoid forms undergoing 
reaction, if taken together with the other unusual features and the involve
ment of both common peroneal nerves does not insure an unqualified favorable 
eventual development of this case. 

CASE No. 4 

T.M,, f,, b, July 1950, at the age of three years and six months 
showed on the external right thigh a shiny 1 pinkish wheal-like area, 4.0 x 
4.0 nun., without areola, with slightly creased surface, and negative for 
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a,f,bacilli• Nine days later a pale..brOwrtish raised area • 3.,0 x 3.0 mai. 1 
positive one...plus, was found above the right elbow. Both lesions grew slightio. 
ly, becoming less thickened_, the second turning negative in the smears five 
months fran onset. The first le.sion then subsided entirely with only a minute 
depressed scar to indicate the site, while the other lesion becalne a flat ma ... 
cule with faintly raised, fine granular border.. Six months later both appeared 
as ordinary flat scars. No biopsy having been taken, the case at this stage 
was classified as of indeterminate forni. 

Thete were no changes and the case seemed healed for about six months 
when the scar..J.ike area above the right elbow showed faintly granular border. 
This grew >Urger, became shiny, while the lesion...scar at the right 'thigh afte-r 
another four months developed a hypopigmented halo• From january 1956, two 
years after onset, both lesions orice more faded within a period of seven moQths, 
became barely recognizable again .from September 1956 as hazy hypopigmentations 
of ab~t 1.5 cni•, and then were found anesthetic four months lat.er..After March 
1957 both lesions disappeared, and no further changes were noted up to june 
1959 aside from a brief re·appearance of a very faint small hypopigmentation, 

-which was anesthetic, at the lesion site on the right thigh in March and May 
l958. During this period oftwo .years of apparent healing no nerve enlargement 
or other area of anesthesia was observed, and smears remained negative for 
a,f.bacilli. 

Then in August 1959, there was seen at the medial right elbow extend
ing up to the middle of the postero.-medial right arm a discontinuous, pinkish, 
shiny thickened patch, 9.0 x 4.5 em., with lichenoid surface.. Smears from two 
sites within this lesion were found '1-plus and 3.-plus for a.f.bacilli, and a 
recheck two days later returned 2...plus and 4-plus smears. A biopsy from this 
lesion taken in September 1959 showed: 

Extensive, coalescing foci consisting of epithelioid;..like 
cells and some r.cells in the papillary and subpapillary 
layers; well defined r.c; foci sane with epithelioid 
cell cores in mid-corium; epithelioid and r~c. infil .... 
tration of sane nerve twigs at derma-subdermal zon~; 
and a few small tuberculoid foci around blood vessels 
in upper subcutis, while some nerves in deep subcutis 
have cellular; fibrous, thickened perineurium. Many 
of the epithelioid cells show gauzy or reticular cyto
plasm., and there are no Langhans giant cells. Numerous 
a.f.bacilli are seen in the upper dermal infiltrate, 
isola ted and in small groups, in larger clumps, and in 
small to medium-sized glob"!; while the infiltrate in 
the_ deeprermis contains much fewer bacilli and no globi• 
In the nerves, single bacil~i lie inside and lengthwise 
to the n.fibrils, while. a number of bacilli are also 
seen inside epidermal cells., 

Avlosulphone therapy was started in August 1959, but due to poor co-operation 
by Octob'er· 6nzy · seven ·table1:.s · haVE;} been .. taken,·· and no more to the 
end of that year.. In all 1960 31 tab1ets of SO mgm. were consumed, and 
only eight more· to JW1e -·1961. 

. Despite such inadequate treatme'nt the right arm iesion underwent 
fairly rapid subsidence after further extension during the first few months, 
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becoming a hazy infiltration, 14.3 x 8,0 em., in November 1959. In January 
1960 it was a slightly raised, reddish-brown, rough anesthetic area. And in 
February it was barely recognizable and the border could not be defined; but 
on the external right thigh at the site of the former lesion there ·was a pink
ish, flat hypopigmented area, 7 .s x 7 .o em.; this was found positive t 1 to 2 ... 
plus, for a.f.bacilli while from the earlobes, which looked normal, the smears 
were negative. · 

In March 1960 both lesions could not be traced, but two months later 
a faint violaceous area of 5.5. em. diam. was seen on the upper external right 
thigh, and on the lower external right thigh a similar area, 5.5 x 4.5 em. 
Th~se were not infiltrated, raised or anesthetic; only the biopsy scar at the 
right arm and adjoining skin of about 2.5 em. diam. were now anesthetic. 
Smears from both sites (i.e. right arm and right thigh) were negative for a. 
£.bacilli. 

From September 1960 all lesion~ have apparently disappeared once more, 
thettgb two .months .later a dusky-brown patch was noted on the external right 
tlliglt":d'l1'b was .however negative in the smears. The latest observations in 

· ~bruary and June 1961 noted only anesthesia on the biopsy scar and adjoining 
zone of about 2.5 em. diam., no trace of the previous lesions, and no enlarged 
~.rv:e trunks. · 

The Mitsuda reaction was !..plus in March 1959 when the case was appa ... 
rently healed; plus-minus in September 1959 at the height of the relapse; and 
·stf:11 doubtful positive in June 1961 when the case had been quiescent again 
for about 10 months. 

Comment 

This case, initially with indeterminate form, despite a weakly positive 
Mitsuda subsided and apparently healed 3 ... 1/2 years from onset, remaining so 
for about two years before relapse set in in the form of a recurrence and 
aggravation of lesions at the original sites. The clinical appearance of the 
lesions from this time underwent rather marked fluctuation but no scaling, with 
the bacilli gradually disappearing in the smears. The further weakening of the 
Mitsuda reaction since the relapse, despite the predominantly tuberculoid type 
of tissue reaction, and the appearance of numerous a.f.bacilli many of them 
arranged in clumps and globi, suggested transformation to a transitional, "re ... 
actional tuberculoid" or "borderline" form. 

The present state of a second apparent healing ... - now lasting almost 
a year -- under minimal, frequently interrupted sulphone therapy may indicate 
either that the case at this stage is still readily amenable to this form of 
therapy, or that the trend to transform into a more malignant type has not 
firmly set in. Chiefly because of the persistence of a doubtful positive Mit" 
suda reaction, continued f·wouraale prognosis cannot as yet be assured. 

CASE No. 5 

A.v., m., b. March 15, 1949, and immediately isolated in the Nursery; 
was released at age of 23 days, with discharged "negative" mother, to relatives 
outside Culiont brought clandestinely back to the colony at the age of one year 
and six mos. ,but this was only discovered two years later (September 1952) and 

( 
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at that time, and again a year later, there were still no suspicious lesions. · 

In October 1953, at the age of four ye1rs and 8even months, there w~s seen 
on the lower external left leg a flat, hypopigmented, apparently non...anesthetic 
area, 2.0 x 1.5 em., with two satellites just above,.- By April 1954 the lesion 
had grown to twice its former size, and a biopsy from it a month later showed: 

A few small foci of round cells, some with epithelioid 
cells in their center, from mid to deep dermis; thickened 
and cellular nerve twigs in subcutis, some with perineural 
epithelioid infiltration; one very small but typical 
tubercle without giant cell; and very rare a.f.bacilli. 

At this stage the case was regarded as an indeterminate macular form• 
with a sub-tuberculoid histological structure. 

After the biopsy, no trace of the lesion could be found until August 
1954 when it reappeared as a narrow discontinuous faint hypopigmentation a
round the scar. In October it had again largely faded, and in another five 
months it had entirely disappeared, only to reappear briefly, though smaller, 
nearly a year later. Shortly after, the biopsy scar and immediately adjoin
ing zone were found anesthetic. 

In July and November 1956 the right ulnar nerve seemed enlarged but 
tQ.ere was no anesthesia on the, right forearm or hand. In June 1957 the nerve 
enlargement was less apparent, and a year later anesthesia of under 2 em. 
diameter was found just below the biopsy scar, not on the scar, The condition 
remained unchanged until August 1959 when an L..shaped, shiny, flat, hypopig
mented and partially scaling anesthetic area, 2.2 x o. 9 em., was seen almost 
adjoining the lower end of the biopsy scar. At this stage treatment with av ... 
losulphone was started. The lesion gradually grew smaller in the next several 
months, and in June 1960 only the fad in~ biopsy scar was apparent. 

Then at the next examination, ~ November, there were observed slight 
atrophy of the right forearm and moderate atrophy of the small muscles of the 
right hand and the right hypothenar but not the thenar eminence, with slight 
to moderate contracture of the 2nd, third, 4th and .Sth fingers. There was 
also anesthesia of the ~e.~ial two-thirds Of the dorsum of the right hand and 
palmar surface of the sm•;ll finger1 and the right ulnar nerve was nark felt 
distinctly large, hard arid beaded above the elbow. The patient had not com ... 
plained but admitteg )l~ving .experienced a changed feel in the right arm for 

.. some months previouslyJ' · 

The Mitsuda reaction, 'which was 2...p1us during a period of apparent 
healing 1 in March 1959, had increased to 3-r>1us (with ulceration) in Novem
ber 1960.., The active clinical manifestations at this later date were purely 
fleura1, of asymmetric distribution, and the case would then have been classi ... 
fiable as Polyneuritic, probably Tuberculoid type leprosy. 

In De~embeJ" 1960 a faint pale area was again noticed below the biopsy 
scar, negative in the smetrs, which in the next six months became a disconti
nUO\lS slight~y lichenoid hypopigment~d area only partially anesthetic. A , 
second biopsx from this le~ion, tak:en in June 1961, showed typical tuberculoid 
loci with occasional Langhans giant cells from the subpapillary layer to the 
supcutis, and slight atrophy of the epidermis and the papillae. No a.f.ba~illi 
~re found~ · 

· .•. .t L ~ ;: ·.\. 
!'·'":'- •·. ·••·· ·::;· 

f., 
,J 
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Comment 

There was repeated apparent healing or arrest, followed by recurrence 
"in situ" which lasted nearly seven years, then a brief period of seemingly 
complete arrest of the disease, with no marked stigmata, before the onset of 
definitive relapse, with metastatic nerve trunk involvement and asymmetric 
neurotrophic changes. During these first seven years of its course, with 
barely noticeable clinical manifestations, the case has undergone transforma
tion, at first insidiously then almost suddenly, from an indeterminate type 
(with minimal single macular lesion) to a moderately crippling, polyneuritic 
tuberculoid type. The extent of the nerve involvement is the only unfavourable 
and disquieting development in this case. The ,clinical, bacteriological and 
histologic features and the sustained strong Mitsuda reaction suffice toes ... 
tablish its place at or very close to the upper end of the tuberculoid spec
trum. 

For lack ofc::-:~peration the treatment had been inadequate and desul
tory, only 35 tablets, of 50 mgm., of avlosulphone having been consumed in a 
little over a year up to December 1960. The rather rapid progress of the 
neurotrophic changes following institution of sulphone treatment is of special 
clinical interest and calls for a guarded prognosis when treating similar · 
cases showing chiefly thickened nerve trunks. 

CASE No. 6 

L.V., f., b. November 1938, sbowed the first suspicious lesions at 
the age of 19 months in June 1940: one above the left major trochanter a 
pinkish, hypopigmented wheal-like area • 5 .o x 4.5 mm., with pale halo and 
negative for a.f.bacilli; and another similar lesion, 3 x 3 mm., shiny, with
out areola on the medial right leg. In October a third one had appeared on 
the left leg, and eight months from onset the first and third lesions had 
grown wider and thinner but with borders more raised than their central por
tions, while the second had become flat, almost unrecognizable. In April 
1941, smears from the two more active sites were again negative. No biopsy 
having been taken the case at this stage was classified as indeterminate, 
although the morphology of the lesions and the negative smears were suggestive 
of tuberculoid character. 

In August 1941, only the lesion at the left hip was apparent, then 
pinkish, hypopigmented, circinate 1 measuring 1.7 x 1.3 em.; the others had 
apparently healed. This lesion also subsided to a flat, hypopigmented area, 
1.4 x 1.3 em., by December 1941, and the case was then lost from observation 
for the next seven years, having been brought out of Culion during the war. 

In January 1949, after readmission, no definite skin lesions were 
found though above the left buttock there were three closely-grouped, non~ 
anesthetic, flat scar-like areas which together measured 2.0 x o.s em.; 
while above the left major trochanter, at the initial lesion site, there 
was a small area anesthetic to light touch. For about a year the condition 
remained unchanged and the case was considered as apparently healed. 

From February 1950 the scar~like areas above the left buttock showed 
a very gradual increase in size but remained non-anesthetic and gave normal 
response to the histamin test. By June they had merged together, and in 
February 1951 a small satellite had appeared just above, with smears from the 
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main area being found negative for a.f.bacilli. In May another satellite had 
appeared below the lesion, which was now pinkish, and two months later showed 
spotty anesthesia.. From October 1951 the growth of the lesion was more rapid 
but the smears remained negative even when new pinkish hypopigmented areas 
were found on the external upper left buttock and thitJh in January 1952. In 
February of that year similar areas were seen en the upper external right but
tock. 

By July 1952 the lesions .on the buttocks still showed no anesthesia 
but three months later some showed slight anesthesia to touch. From January 
1953 again there was no anesthesia.. The lesions steadily enlarged, at times 
becoming pinkish but not thickened,, at other times less distinct; surface 
scrapings were negative for fungus while smears for a.f.bacilli 1 made eight 
times from January 1953 to November 1956, were always found negative. In 
August 1957, the only apparent lesion was a faint hypopigmentation, 6.5 x 3.3 
em., at the left hip with upper border fairly distinc'f; and anterior border 
suspiciously raised, which persisted until November, with negative smears on 
both occasions. 

In June 1958 only a hazy pinkish hypopigmentation was observed on the 
right buttock, also with negative smears; and in January 1959 no skin lesion 
could be traced, Then in June 1959 a faint hypopigmentation, 9.5 x 5.0 em. 1 
was again seen on the upper left buttock, adjoining a similar area, 9.5 x 
4 .• 0 em ... , on the midsacral, both neither pinkish nor raised. Five months later 
there were hazy, flat hypopigmented areas with purplish wide margins on the 
right buttock (8.5 x 3.5 em.), left buttock (10 x 9 em.), and upper postero
lateral left thigh (12 x 5 em.). There was no anesthesia on these lesions 
or elsewhere, but smears from six different sites were all found positive, 
4-plus, for a.£ .bacilli.. A biopsy taken at this time from the left thigh 
showed: 

Slight patchy histiocytic and r. c. infiltration in 
the upper corium; a few larger, denser similar areas 
in the deep corium, also in upper subcutis, where they 
tend to become diffuse. In the deep cutis there are 
a few epithelioid cells mixed with the other elements, 
and some of these cells show reticular cytoplasm; also 
found are a few small groups of foamy cells, The nerve 
twigs in the deep dermis show perineural thickening and 
some r .. c~ infiltration, while those in the subcutis are 
thoroughly infiltrated with histiocytes and some round 
cells and epithelioid cells. Numerous a.f.bacilli are 
found throughout the infiltrate and in the nerves, free, 
in clusters. and in globi, with rare bacilli seen in 
some cells of the epidermis up to the hoJJny layer. 

Avlosulphone treatment (one 50 mgm. tab, 3x a week) was commenced 
early in 1960. In June the lesions at the buttock were less conspicuous but 
more ettensive, especially at the right buttock and right thigh. At that 
time, smears from the earlobes, cheeks and glabella, which appeared suspi ... 
ciously infiltrated, were negative for a.f.bacilli. Slight tactile anesthe
sia was also noted on the right buttock lesion in September 1960. In Novem ... 
ber the lesions had further faded but the smears were still moderately posi
tive (3...plus). The latest observation, in June 1961, noted no definite 
changes except a small area of anesthesia above the biopsy scar and also over 
the left major trochanter. 
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The .Mitsuda reaction was 2-Plus in 1941, with the bacteriologically 
negative lesions still active though subsiding; then 1-plus in 1952 when the 
lesions were again progressing but still negative in the smears; and plus
minus in November 1959 when they had become heavily laden with a.f.bacilli. 

Comment 

Of indeterminate form in its initial stage, this case followed the 
usual trend toward early self-healing observed in childhood leprosy, most 
marked in those with discrete thickened lesions at onset. But the apparently 
healed state, which must have lasted for s cmetime up to readmission and since 
continued for another year, had residual features -- a small area of anesthe
sia at the initial lesion site and a group of minute hypopigmented scar-like 
areas --which by their later evolution proved that the disease had remained 
active and capable of further extension. 

In the next nine years, however, when only slight and localized cli
nical activity could be appreciated and bacteriological examinations gave 
consistently negative results, the impression that the case was of a benign, 
non...progressing type seemed justified. But then the marked and rather rapid 
change for the worse in the character of the smears clearly indicated an ad~ 
verse evolution; and this is confirmed by the histological examination and 
supported by the further weakening of the Mitsuda reaction. 

Also of clinical interest were the fluctuating and transitory sensory 
changes, the repeated fading and re-emergence of the macules, and particularly 
the disappearance of macular anesthesia coinciding with the finding, for the 
first time and at a late stage of the infection, of acid-fast m.leprae in 
great numbers, with globi formation. This case, which for 19 years showed 
clinical and bacteriological traits suggestive of a benign if scmew:bat uncer
tain course and by current epidemiological criteria would have been regarded 
as non-contagious has almost suddenly assumed malignant character. 

CASE No. 7 

c.Y., f., b. May 1940. There had been no suspicious lesions in 12 
examinations up to September 1943. At the next observation in August 1945tet 'the 
age of five yc:.;r:::; 1nd throe monthtJ,there were found ten lesions of varied 
morphology as follows: a flat hypopigmented area, 3.5 x a.o em., on the ex
ternal right leg; a pinkish, shiny wrinkled infiltration, 2.2 x 2.0 em., be-
low the right cubital; on the medial right buttock three hypopigmented areas 
of from 1.7 em. to 2.5 em. diam., with broad raised margins; two similar 
areas on the external left buttock, and one more such on the external left 
thigh, with a satellite; and on the medial right thigh a pinkish, shiny hypo
pigmented plaque, with lichenoid surface, 4.0 x 3.0 em. Smears from the right 
forearm and right buttock lesions were reported negative for a.f.bacilli. In 
the next few months more of the lesions developed lichenoid surfaces, or small 
satellites near their borders, and new ill-defined hypopigmentations appeared 
on the cheeks, right buttock and thigh, and abdomen. 

A biopsy frcm the right forearm lesion in November 1945 showed: 
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Slight r.c. infiltration in the papillary layer, small 
tuberculoid foci in the upper and mid-corium, and larger 
tubercles in the deep corium, with a few Langhans giant 
cells. Some nerve twigs in mid ... corium look atrophied 
and fibrous; (there was no mention of a.f.bacilli in the 
pa tholog is t 1 s report) • 

For about a year from February 1946 the lesions tended to become flat, 
spreading hypopigmented areas, wr ith the satellites persisting or merging with 
the main lesions, with central healing of those at the buttocks and left thigh, 
and with the smears continuing negative for a.f.bacilli. There followed a 
period of eight months of recession, then a transitory slight thickening and 
pebbling of the borders and the satellites of some lesions, and again a gene. 
rat, gradual fading in the next two years. In October 1949 there was another 
slight, partial reactivation of the patches on the right buttock which lasted 
also eight months, and in February 1950 slight anesthesia was detected at the 
central healing portion of one of them though this was not confirmed in later 
examinations. The fading of all skin lesi ms cmtinued until February 1954 
after which only minimal faint hypopigmentations were seen at the right but .... 
tock until early in 1956, all smears remaining negative, and the case was then 
considered as definitely arrested, probably healed. 

But in April 1956 one of the residual areas again showed lichenoid 
surface and definitely raised pinkish border; there were no anesthesia, no 
enlarged nerve trunks, muscular atrophy or deformity, and all smears were 
still negative. This relapse coincided with her first pregnancy and lasted 
till May 1957, after which there has been apparent second healing, with only 
a bean-sized anesthetic scar remaining on the right buttock, but without fur ... 
ther reactivationt despite two more childbirths, up to last observation in 
June 1961. 

Treatment 

The 14 tablets of 50 mgm. avlosulphone consumed,all of them during 
a period of marked subsidence, could have had very little if any influence 
on the course of the disease. 

The Mitsuda reaction was 3-plus in 1946 during the early prqgress 
of the case; only 2-plus in 1961, when apparently healed for at least three 
years. 

Comment 

The time of onset (probably after September 1943 but before August 
1945) must have been missed; and the appearance of a number of different 
types of initial and/or post"initial lesions within the first two years is 
unusual. Even in children, when polymorphic intial lesions present, they 
are apt to be associated with the mode of onset in the form known as "Tuber ... 
culoide Reacional", which was first well described and characterized by 
Souza-Campos, of Brasil.s In such cases, however, the lesions exhibit a 
uniform pattern of texture and color. 
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Other features of this case differ from those of many typical cases 
of reactional tuberculoid leprosy: these are the consistently negative 
smears and strong Mitsuda reaction, in contrast to the frequently positive 
smears and weak or negative Mi tsuda in that form,. Further, the occurrence 
of relapse in reactional tuberculoid leprosy is apt to usher in aggravation 
of the course. In the present case relapse was noted once, after apparent 
healing, and definite reactivation twice, following periods of marked reces
sion. The course however has been benign throughout, steadily tending towattl 
eventual healing, with no gross stigmata-- typically that of a frank, self~ 
limiting tubercufoid case. 

CASE No. 8 -
C,P., f., b. September 1940. The first lesion was found above the 

medial left knee in November 1941, at the age of 14 months -- a reddish, 
slightly creased wheal-like area, 6 x 5 mm., positive 3-plus for a.f.bacilli. 
In the following examinations recurring yaws, scabies and other forms of skin 
irritations made examination difficult, and the lesion was not found in Feb
ruary 1942, nor was there any trace of it in 1943 or in four examinations 
from August 1945 to February 1946. 

In April 1946 there was still no susp1c1ous recurrence at the original 
site but above the middle, right buttock, there had appeared a pinkish hypo ... 
pigmented patch, 3.5 x 4.5 em., with shiny, broad raised margin, positive 2-
plus for a.f,bacilli from two sites. This lesion grew larger, becoming more 
infiltrated and assuming circinate shape, and by August other reddish, non
tender infiltrated patches of from 3 to 7 em. diam. were noted above the left 
wrist and left knee and on the upper external left thigh, positive one to 
two-plus in the smears. From October 1946 all lesions began to shrink, turn
ing purplish-brown·; in February 1947 they had become flat, wrinkled, ill ... 
defined brownish areas, and in another four months no traces remained but 
faint hypopigmented areas were found at the upper buttocks. Test for sensory 
changes then was not reliable, but in October slight anesthesia to pinprick 
was noted on the very slightly atrophied areas above the left wrist and left 
knee. 

By December 1947 a number of pinkish infiltrated lesions had reappeared 
on the cheeks, extremities, and buttocks and smears from four different areas 
were found positive, 3 to 4-plus for a.f.bacilli. Two months later there was 
again noticeable shrinking of all the lesions, those on the cheeks also becom
ing hypopigmented, the rest turning brownish.. By June 1948 they had become 
flat brownish areas, only the lower cheeks remaining seemingly infiltrated, 
In August two sites at the right arm and forearm were found one to two~lus 
for a.f.bacilli, and two othersl from the right buttock and right thight were 
negative. The period of relative quiescence lasted till December 1948 when 
the lesions once more looked pinkish, slightly infiltrated, and in February 
1949 four smears from the face and upper extremities were all positive, 4...plus. 

From April 1949 another period of gradual recession set in, both cli
nical and bacteriological, which lasted ten months; this in turn was followed 
by progress and extension of infiltrated lesions over the lumbo-dorsals 1 then 
the abdomen, finally becoming generalized and diffused by July 1952, Three 
months later there began yet another slight general recession with the lesions 
be-coming patchy; this clinical improvement had lasted ten months (to August 
1953) when sulphone treatment was started. 
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During the recurring periods of progress followed by subsidence no 
desquamation of the lesions was observed, such as practically always occurs 
in the more severe, reactive phases of tuberculoid leprosy. 

After about six months t treatment, further improvement was shown by 
the lesions becoming brownish thin patches on the buttocks, trunk and extre~ 
mities with the face and ears merely appearing flushed. After two years, the 
clinical improvement was quite marked while the bacillary content of the le
sions had decreased only moderately. From late 1955 fairly extensive anesthe
sia of the forearms and hands and the legs and feet had become noticeable; 
there was however no obvious muscular atrophy or deformity. By july 1956* 
despite continued treatment at lower: dosage the condition had again slightly 
worsened; and nine months later, the patient requested transfer to another 
leprosarium. 

The Mitsuda reaction was 2-Plus in 1946 1 during subsidence of newly 
appeared and reactivated lesions, and only 1-Plus in 1947 after very marked 
recession and during apparent quiescence, with practically no traces remaining. 

Comment 

One feature of some interest in this case is the clinical morpholtgy 
and bacillary content of the initial lesion - a minute wheal-like area, posi .... 
tive 3-plus for a.f.bacilli. In the case of discrete papulonodules and wheal
like initial lesions 1 the finding of 3,-plus or even 4-plus smears does not 
necessarily presage unfavoura'Qle evolution. A great majority of the former 
heal spontaneously and permanently and the cases seldom undergo recurrence 
or relapse. The wheal-type heavily bacillated cases however show this marked 
trend toward healing mostly during the initial two to three years, beyond 
which still unhealed cases tend to become chronic and to advance. And healed 
or still active cases which initially had wheals of lower bacillary content 
show a late trend to relapse or exacerbate and transform into lepromatous 
form, which is not nearly the case with those having the papulonodular type 
of initial lesion. 

No biopsy had been obtained for histological examination* but the 
clinical, bacterioscopic, and Mitsuda reaction characteristic during the 
advanced stage clearly point to a progressive evolution into lepromatous 
form. The trend toward such change had probably set in about five years 
after the onset: despite the practically complete subsidence of all lesions 
from that time the Mitsuda reaction, formerly 2,-plus, had become only weakly 
positive. The subsequent course soon made this more evident. Thus, retest
ing of the Mitsuda reaction is here again confirmed as a necessary supplement 
to the clinical assessment of the progress, for purposes of prognosis. This 
is probably especially true during infancy and childhood when the immunologic 
forces are at their most active stage of development and when they may be more 
readily affected by favourable or by adverse influences. 

* Initial papulonodules or wheal-like lesions with 3 to 4-Plus smears prac-
tically always show diffuse monocytic infiltration, frequently also a few 
epithelioid cells. 
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CASE No. 9 

A.V., f., b. December 1940, had not shown any suspicious lesion in 
22 examinations up to September 1947 after which the child was transferred 
to an orphanage outside Culion., In june 1949, when she returned for a visit, 
a check-up revealed an ill~efined, flat hypopigmented area below the right 
elbow, with dulled sensibility and positive 1 to 2-plus for a.f.bacilli; also 
a similar area on the postero-lateral right leg, which was not examined bac
teriologically. The right elbow itself was slightly calloused and insensitive, 
but negative in. the smears. She was readmitted; and a biopsy from the posi
tive lesion in July 1949 showed: 

A few discrete, patchy, perivascular r.c. infiltrations 
at the papillary and subpapillary levels; occasional 
larger r. Co foci at the dermo-subdermal zone around 
sweat gland coils and blood vessels, some with a few 
epithelioid cells in their cores; extensive epithelioid 
infiltration of a nerve twig, upper subcutis, which 
also shows thickened, laminated epi- and perineurium; 
and a few solid aof.bacilli singly or in groups of two, 
inside some nerve fibrils. The above histolqgical 
picture was poorly differentiated and considered as an 
indeterminate type of lesion. 

In August 1949 a circinate flat hypopigmentation 13,5 x 9,0 em. had 
formed around the right elbow, with the biopsy scar at its lower margin, and 
a dry indurated ulcer on the elbow itself. Another scar from an older biopsy, 
which had been done at the orphanage, was found on the left interscapular re~ 
gion. Two months later, the circinate lesion had pinkish borders and other 
pinkish areas with raised borders had appeared on both legs but these were 
negative for a.f,bacilli~ For a year the circinate area continued to spread, 
at times appearing less clearly defined, while those on the legs became hy
popigmented; twice smears were taken, at a year's interval, from different 
sites, and were found negative. 

In December 1950 the first lesion was untraceable though it was no
ticed again in later examinations, while those on the legs had also begun to 
fade. It was not till four and a half years later that these lesions dis
appeared completely. 

Slight anesthesia with atrophy of the affected skin areas on the legs 
was observed in August 1951, the general condition remaining practically 
stationary for the next 17 months. Then in January 1953 the right 4th toe 
was found swollen and ulcerated and there was anesthesia on the external half, 
dorsum right foot. Later in the year distinct anesthesia had also appeared 
on the posterior arms and right forearm. Apart from these changes there was 
further fading of the macules while all smears from previous lesion sites 
and from the ear lobes continued negative. 

In December 1955 the right common peroneal nerve was found slightly 
enlarged. There was also anesthesia on the lower right leg and right foot 
and around the right elbow but none in other reg ions, and from March 1956 
there was slight distortion of the right 4th and 5th toes, but no atrophy 
or deformity of the hands. The deformed toes resulted, it was alleged, from 
self-ap~lied thermocautery in an attempt to treat the anesthesia. This con. 
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dition continued unchanged for two years up to April 1958, when the patient 
was discharged as an apparently arrested indeterminate case with residual 
stigmata (i.e. anesthesia and an enlarged nerve trunk), and with all smears 
negative in a period of eight and a half years. 

In October 1959 she returned to visit relatives in Culion. A check~ 
up of her condition at that time showed extensive lesions consisting of band ... 
like, raised hypopigmented areas on the right arm and forearm; purplish raised 
circinate patches and plaques on the left thigh, knee and leg; pinkish raised 
hypopigmented macules on the right buttock, sacral and left hip; flushed cheeks, 
nose, ears and legs; enlarged right common peroneal nerve, and anesthesia m 
the right arm and forearm, over and around the left elbow, and on both legs 
and dorsum both feet. There were no visible deformities apart from the slight~ 
ly twisted right 4th and 5th toes. Smears from eight .. sites (ear~lt'lbe.lil;tbo.ttocks 
and extremities) were all positive for a.f.bacilli, most of them graded 4-
plus. The patient was granted another readmission and started on sulphone 
therapy at low dosage. 

A second biopsy was taken from a lesion on the right arm, with the 
following findings: 

Fairly numerous patches of perivascular infiltration 
in the upper corium consisting chiefly of r.cells 
with some histiocytes and epithelioid cells in many 
foci; well-defined larger cords and foci of similar 
infiltrate in mid and deep corium, many of the epi
thelioid cells here showing gauzy, reticulated cytoplasm; 
marked perineural thickening and epithelioid and r.c. 
infiltration of the nerve twigs in the deep dermis and 
upper subcutis; and a few, small loosely formed tubercles 
in the upper subcutis. Some of the larger foci in the 
deep dermis show small areas of foamy cells. No Langhans 
giant cells but a few plasma cells are present. Numerous 
a.f.bacilli are seen, mostly in large clumps and globi, 
some in loose groups in all areas of infiltration and 
involving all nerves. 

In the next few months brownish scaling areas and pinti:ish hypopigmented 
macules also appeared on the left arm and forearm and on both thighs, but the 
other lesions described above markedly subsided. Two more biopsies were taken 
me from a thin diffuse infiltration below the left knee just outside the hazy 
margin of a circinate lesion, and the other inside the sharp inner border of 
the said lesion, on apparently normal skin (or "immune" area?) .. The sections 
showed: 

In the active-looking lesion, a histological picture 
very similar to that seen in the second biopsy; while 
in the apparently normal area there is minimal peri
vascular r.c. infiltration of the upper and mid-dermis, 
with fine fibrils of stretched-out pale~taining con
nective tissue in the upper dermis; hyalinization of 
a nerve twig and an arteriole in upper subcutis -- prob
ably a residual, post-reactional condition; and rare, 
atypical - some fine, some swollen -- a.f.bacilli in 
the wall of an arteriole. 
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During more than one year and a half since the second readmission 
the infiltrated lesions have become flat, hypopigmented areas or atrophic 
dark brown streaks; but new hypopigmented macules have appeared on the but
tocks and lower dorsals, and the face and ears~have again become flushed and 
suspiciously infiltrated. For about a year now slight atrophy of the mus
cles above and below the right elbow has been observed, with a feeling of 
weakening right hand grip. The smears from nearly all new skin sites have 
been found moderately to markedly positive for a.f.bacilli. 

The Mitsuda reaction in 1952, at a time of marked subsidence and pro~ 
longed quiescence, was only 1-plus; soon after the onset of the relapse, upoo 
second readmission, it was plus-minus; and in April 1960 it had become negative. 

Comment 

In this case , the onset of the disease was probably missed but it 
seems probable that the initial lesion was the same macule below the right 
elbow seen on her first visit to Culion in june 1949. (The finding later of 
the scar of an old biopsy done at another institution, in the absence of per
tinent data, cannot be given due weight; only very rarely have we Observed 
initial lesions first appearing on the trunk). The changes in several years 
following the first readmission followed the usual slow and fluctuating pro
gress of early, flat hypopigmented macules, associated with insidious deve
lopment of nerve trunk involvement. In any case, the clinical and bacterio
logic features and the histologic findings during the initial period can at 
best characterize the case then as one of indeterminate form. 

The slow but progressive aggravation of the neural changes, and the 
weakly positive Mitsuda reaction within a period of definite quiescence des
pite the marked subsidence of the cutaneous lesions during the previous few 
years, however, neither assured good resistance nor auguredfavourable outcome. 
Still, the evident improvement of the skin lesions continued, even to com
plete disappearance which lasted nearly three years, and there was no cons
picuous deterioration to offset it beyond moderate increase of anesthesia and 
the enlargement of a nerve trunk which then remained stationary for two years. 
Besides, all bacterioscopic examinations had been negative over a period of 
at least eight years. These seemed to justify the discharge of the case as 
apparently arrested, with relatively little residual stigmata. 

(It may be mentioned in passing, however, that the patient had mar
ried shortly after her discharge, and has had so far two abortions until 
this writing, 20 months after the second readmission. The first abortion is 
said to have preceded the onset of the relapse). 

With relapse definitely established, the Mitsuda reaction has also 
become negative. Although the histological examinations still reveal the 
main elements seen in reactional tuberculoid cases, the dominant features 
now are the persistent markedly increased numbers of bacilli, with numerous 
clumps and globi even in the nerves, the negative Mitsuda reaction, and the 
appearance of many, new, bacilli-laden flat macules on the trunk, buttocks 
and extremities and diffuse infiltrations of the face and ears. These, we 
believe, now point to the existence of a definite lepromatous state and not 
merely a "reactional tuberculoid" or "borderline" condition. 

; 1 
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CASE No. 10 

E.O., m., b. December 1940, ·showed no suspicious lesions up to the 
7th examination, in September 1943. The first definite lesion was seen at the age 
of four years and eight months, on the 8th examination in August 1945 - a 
flat hypopigmented macule, 1.5 x 1.0 em., on the right thigh, which the mother 
claimed to have noticed sometime previously. In October another macule was 
found on the left thigh; both gave abnormal response to the histamine test. 
In the following months three similar lesions appeared on the right arm and 
buttocks, and all lesions gradually enlarged. 

A bi9Ps~ from the first lesion taken in March 1946 showed very slight 
r.c. perivascular infiltration in the upper cutis; miliary to medium-sized tu
berculoid foci in mid and deep cutis, with occasional Langhans giant cells; 
and a cellular, fibrous subcutaneous nerve besides another nerve twig with 
tuberculoid infiltration and a small area of foamy cells in its epineural in
filtrate. Although the histopathologic structure was essentially that of a 
tuberculoid skin lesion, the clinical morphology was typical of "indeterminate" 
macular form. 

The macules continued to grow in the first three years, some of them 
becoming pinkish, and at times fading. In December 1947 one of the lesions 
on the right buttock showed slight thickening and scaling, followed by thick
ening without scaling of the others and appearance of new reddish raised areas 
on the right cheek, right shoulder and right elbow, left arm and forearm, and 
right thigh, but with all smears remaining negative for a.f.bacilli. By mid" 
1948 all lesions had become flat, less reddish; they began to fade by October 
but were still without gross anesthesia in February 1949. 

From July 1949 the lesions again showed pinkish thickened borders, 
some with circinate aspect, with new ones appearing on the left lower extre
mity and both the old and the new sites remaining negative for a.f.bacilli 
by December of that year. Then followed another period of recession lasting 
till June 1950 during which the lesions turned into hypopigmented, pinkish 
or purplish macules some showing atrophy of the skin and impaired sensibility. 
At this time a brownish slightly thickened area, negative in the smears, had 
reappeared on the right cheek. 

In the next five and a half years there was quiescence and further 
marked fading of the skin lesions, with all smears still negative for a.£. 
bacilli. The case was then considered apparently arrested, with insignifi
cant residual anesthesia and no gross neurotrophic changes. 

But in March 1956 fairly extensive anesthesia was observed on the 
ulnar forearms and on both legs and feet. The ulnar and common peroneal 
nerves bowever were not enlarged, though two months later the right ulnar 
and both peroneals were found slightly enlarged. No skin lesions were in 
evidence from November 1955 to November 1956. 

In July 1957 a hypopigmented area with pinkish margin, positive 2-
plus for a.f.bacilli, had reappeared on the right buttock, and on the pos
terior left arm a reddish infiltrated patch, 4.3 x 3.5 em., 4-plus positive 
in the smears. The right ulnar nerve was now markedly enlarged, and there 
was more extensive anesthesia from both elbows down and from the knees to 
the feet. Another biQt?sy, from the left arm lesion, showed thick dense cords 
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of infiltration involving most of the dermis and consisting chiefly of elong
ate or spindle .. shaped cells, some foamy cells and also round cells; and abun
dant a.f.bacilli scattered diffusely, and also grouped in small clumps and a 
few small globi -- very suggestive of an atypical lepromatous structure. 

By November 1957, the left arm infiltration had subsided to the level 
of the surrounding skin, its border ill-defined, but with smears still markedly 
positive. Two months later it was again thickened and indurated, and a large 
pinkish area was seen on the right arm which was negative for a.f.bacilli. 
In April 1958, the lesions on both arms had become flat, that on the right 
arm having further extended to the deltoid and scapular regions. There were 
also two new hypopigmented areas on the back, thin purplish infiltrations on 
the buttocks, thighs and legs, contracture of the right 3rd, 4th and 5th fin
ger~, with atrophy of the right hypothenar eminence, and moderately to markedly 
enlarged ulnar nerves. In two more months some of the lesions had receded 
somewhat, others at the buttocks and lower extremities were still thickened 
(though bacteriologically negative from both thighs). The recession continued 
a few months longer, but the right forearm and right foot became slightly at
rophied, and by June 1959 there were two trophic left plantar ulcers. Since 
early 1959, also, smears from both ear lobes and the left arm have been found 
positive, 1 to 2-plus. 

Then, in November 1959, there was another reactivation, with appear
ance of almost confluent, bean-sized infiltrated areas on the arms and larger 
diffuse lesions on the scapulars, upper chest, buttocks, thighs, cheeks, fore
head and ears. This condition had startedtwowoeks previously, apparently 
brought on by his going out to sea, fishing at night, during the previousthree 
months; there was however no fever or marked discomfort. 

By June 1960 moderate subsidence of all skin lesions was again noted: 
the cheeks and thighs merely looked flushed, the buttocks pale, and there were 
no distinct infiltrations; only hazy hypopigmented areas were seen on the left 
dorsal and lumbar regions. The sites of the former thickened on the posterior 
arms now showed depressed scar-1 ike areas, and the atrophy and deformity of 
the right hand appeared less marked, (allegedly improved by frequent massage). 
Smears at this time were reported thus: left cheek, negative; earlobe, right 
negative, left 2-plus; right arm 1-plus; buttock, right negative, left 2-plus. 

In November 1960 the elbows looked shiny and infiltrated, the left 
buttock, both thighs and legs only suspiciously infiltrated, with the legs 
showing slight scaling. There was still extensive anesthesia cn the legs 
and feet, and on the forearms and right hand, with atrophy of the latter and 
contracture of only the right small finger. Smears from the right elbow were 
found 2-plus for a.f.bacilli, from the left buttock 3-plus, and from two other 
sites negative. 

At last observation, in June 1961, there was again a general acute 
reactivation of lesions practically all over the glabrous surface except the 
palmar and plantar regions, around the knees, on the groins, and around the 
scarred areas on the posterior arms. This appeared soon after attacks of 
malaria. There was some chilly sensation but only very slight rise of body 
temperature. The lesions consisted of sharply raised irregular patches and 
diffuse areas of bright-reddish infiltration which were markedly positive 
in the smears. After one week most of them have assumed deep dusky-red co
lor and begun to show fine flaky and branny desquamation. A ~ bi2J?SI, 
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from one of the reaction lesions on the left arm, above the site of the second 
biopsy showed: 

Many thick foci and irregular cords consisting of 
epithelioid cells, many with reticulated or gauzy 
cytoplasm, increased numbers of lymphocytes, a few 
small Langhans giant cells, and some plasma cells. 
There are also fairly extensive foamy areas at the 
peripheri of a few foci in the deep cutis, and small 
patches of histiocytic infiltration in the subcutis. 

In places the infiltrate closely hugs but does not 
fray the epidermis. The nerves are extensively 
involved; those in the subcutis show both epithelioid 
and r.c. infiltration and thick, laminated epineurium. 
Numerous a.f.bacilli are seen, mostly beaded and gra
nular forms, in small clumps and globi in the cellular 
infiltrate and even in the nerves, relatively few of 
them scattered free and in small groups, with scme 
areas of infiltration containing more than others. 

Sulphone treatment was started right after the onset of definite 
relapse in July, 1957, but the patient has been neglectful and non-cooperative 
despite much urging. Only 12 tablets of Diasone were taken in (July and Au ... 
gust) 1957 and 49 tablets in 1958; then 52 tablets (of 50 mgm.) Avlosulphone 
in 1959, only 8 tablets in 1960, and none until June, 1961. 

The Mitsuda reaction was 3-plus in 1946 during the early progress of 
the case; a doubtful 1-plus in 1957 during early relapse; 1-plus in 1959 with 
the skin lesions again undergoing marked recession; and 2-plus in june, 1961 
during the height of the latest reactivation. 

Comment 

Clinically, the case during the initial two to three years showed 
features usually ascribed to the "indeterminate" macular form; the histolo
gical findings and Mitsuda reaction during that period however were those of 
fairly typical tuberculoid leprosy. The subsequent early progress, with r:e .... 
pea ted reactivations and recess ions resembling those of tuberculoid type re
action with consistently negative findings in the smears, also seemed to bear 
out the tuberculoid early histology and initially strong Mitsuda reaction. 
And finally, the subsidence of all skin lesions, which was practically com
plete about 10 years after the probable onset, was further confirmation of 
the impression of an essentially benign character of the caseo 

Two clinical observations however did not accord well with the above 
concept. One was the absence of conspic~ous desquamation during the subsi
dence of the earlier reactivations and the non-development of gross macular 
anesthesia after the first reactional episode, which nearly always occur in 
the reactional phases of tuberculoid leprosy in older children and in adults. 
The other was the development of spreading acroteric anesthesia after nearly 
complete subsidence of the skin lesions, indicating extensive invasion of the 
per iphe ra 1 nerve trunks • 
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The later course, punctuated by the occurrence of relapse with the 
appearance of infiltration type lesions with tendency to become generalized, 
diffuse and heavily bacillated, and the marked weakening of the Mitsuda re
action indicate that the case has taken a more malignant character. The his
topathological picture at this stage also confirms the trend signified by the 
above changes. 

The more recent progress since the relapse, interestingly enough, has 
not been one of steady advancement. There have been three more cycles of re
cess ion and exacerbation following the relapse, episodes which recalled what 
has been described and termed,;by Taj iri6 as act;tte infiltration type of reaction. 
This had been observed by him and others in a few old cases of lepromatous 
type of disease, (more frequently since the advent of sulphone therapy), and 
associated with favourable prognosis and positive ccnversion of a formerly 
negative Mitsuda; or in an early stage of transition from the tuberculoid 

· type to the lepromatous, in either case with a histological structure re
sembling the tuberculoid type -- "proliferation of leucocytes, epithelioid 
and giant cells which sometimes have bacillary globi". 

The latest exacerbation in fact had features definitely suggestive 
of reaction in tuberculoid leprosy. These are the absence of fever and the 
clinical morphology of many of the lesions with the characteristic pattern 
ofcolour changes and desquamation upon subsidence. The Mitsuda reaction has 
also become again stronger, and the histological findings in the last biopsy 
suggest partial reversion to the original tuberculoid structure. The net 
result however has been prcgressive extension of tissue involvement during 
and after such exacerbation. 

This case is re rhaps unusual in that the alternation of the trends 
toward the lepromatous and the tuberculoid forms have been fairly sharply 
marked by related clinicopathologic and immunol~ic changes. It is believed 
however that similar ebb and flot'l of the disease processes exist in most 
progressing cases, but the changes are less abrupt and more or less blurred 
by a more gradual, steadily increasing preponderance of the forces of the in
fection, or of the deterioration in the mechanism of resistance. 

DISCUSSICN 

In the foregoing case reports pertinent comments on the particular 
lesson or lessons to be gleaned from each case have been indicated. The 
subject of relapse in childhood leprosy may be further discussed with res
pect to certain other general aspects of leprology. 

Clinical and Epidemiologic Aspects 

In the clinical sense, a relapse or an exacerbation in leprosy al
ways is to be looked upon as an aggravation of the disease status no matter 
how temporary. It may be stated however that in typical, early or well
established tuberculoid cases, although the tendency to relapse may be as 
great or greater than in the other forms, the trend in most cases is toward 
eventual self-healing. This is the general experience everywhere, which 
serves as the basis and justification for the concept of the essential be
nignity of the tuberculoid form and sets it apart from all the other well 
known adult forms. 



-25 ... 

The main problem for the clinician then is to recognize which early 
cases should be considered as having typical or predominantly tuberculoid 
form. It is clearly exemplified in these reports that a fairly typical tu~ 
berculoid histology, alone, in the initial stage does not invariably signify 
and portend a benign development and outcome; the concurrence of a tubercu
loid clinical morphology and a distinctly positive -- especially repeatedly 
positive ... - Mit.suda reaction provides a better, more dependable basis for 
the prognosis. 

In apparently healed or arrested "indeterminate" cases among children, 
on the other hand, the occurrence of relapse frequently tends toward trans
formation into a more severe phase such as the so-called "reactional tubercu
loid" of the South American workers or "borderline" group or form of the Mad .. 
rid Congress and W.H.O. classifications, or even to the more permanently ma~ 
lignant lepromatous form. 

From the viewpoints of the epidemiologist and the public health worker, 
furthermore, it is not so much the casual occurrence of relapse -- which sooner 
or later is readily recognized -- that is of primary concern and significance. 
It should be the knowledge that a certain proportion of self-healed or self
arrested cases of childhood leprosy are bound to relapse, and that with this 
foreknowledge precautionary measures can be taken toward their early detection, 
treatment and control. For this reason it is urged that it would be advan
tageous if leprosy workers be made familiar with the clinical, bacteriological, 
pathologic and immunologic developmental patterns of the various initial le~ 
sion types and clinical forms of childhood leprosy. 

Biolqgic Considerations 

It is surely trite to comment that in any infectious disease the cli
nical and pathologic changes express the interaction of the pathogenic action 
of the infectious agent and the host's means of resistance. But in leprosy, 
especially, understandi.lg of the disease processes is still very inadequate 
and in some respects c~fused, largely owing to unsolved technical difficul~ 
ties in studying the microorganism. 

The m.leprae until now cannot be cultivated, .and its successful ino
culation in laboratory animals under natural dietary and other environmental 
conditions bas yet to be demonstrated. The recorded experimental human ino
culations, all performed in adult subjects, have also uniformly failed; and 
this fact and the obvious immunity enjoyed by the great bulk of the normal 
population among all races do not lessen the difficulties of the problems to 
be solved. 

Unlike in tuberculcsis, there is so far no test that can indicate 
the presence or absence of leprous infection before the appearance of cli
nical manifestations or after apparent healing in the abortive, self-healing 
forms. 

While the Mitsuda reaction may to a certain extent be taken as in
dicator of relative resistance in actual cases, it cannot be given specific 
immunolqgic significance. In a normal individual even a strong reaction is 
no guarantee of immunity to the infection, while a negative one cannot surely 
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be taken to indicate weak or no resistance. And even in actual disease a 
weakly to moderately positive reaction is frequently associated with certain 
benign and self-healing forms. After the initial negative phase in early 
infancy, in some individuals it remaLns constantly strong on repeated test
ing over a period of many years, while in others it fluctuates appreciably, 
frequently dipping between late infancy and adolescence. Despite these li
mitations it is our experience that the Mitsuda reaction, if repeatedly tested 
and considered with the clinical changes, does provide a more dependable cri
terion in the appraisal of the imminent and eventual prognosis in any case 
than the bacilloscopic and histopathologic changes alone taken together. 

One basic question, I believe, should be reexamined, namely, the doc
trine of the obligatory role of the (acid-fast) m.leprae in the transmission 
and pathogenesis of leprosy, which for long has dominated the whole field of 
leprology. Among others, Mana lang, 4 in the Philippines, 'has for the last 
thirty years been urging the need for some such reorientation. 

In the present study, only the eight cases with bacteriologically 
positive skin smears at the time of relapse need to be considered at length. 
The other two cases, both with established tuberculoid form of leprosy, had 
always given negative smears from the initial as well as from the relapsing 
skin lesions and therefore cannot be discussed properly in relation to the 
disappearance and reappearance of the bacilli. They do serve however to 
emphasize that, even in cases that appear to have a sustained high degree of 
resistance, the infectious agent can survive long periods in the tissues of 
the host without causing appreciable manifestations or giving positive skin 
smears, and at the same time keep on reproducing and spreading and later give 
rise to clinical relapse "in situ" and metastatically. 

Of the eight cases with positive smears from the relapsing lesions, 
four had had positive and three negative smears at onset or during the ini~ 
tial stage, while one without initial smears but had typical tuberculoid his
tology showed a few bacilli in nerve fibrils in the first biopsy. In all the 
cases the initial lesions spontaneously healed clinically, the smears becoming 
negative or remaining so during a period of two years (in 1 case), five to 
six years (in 2 cases), ten to eleven years (in 2 cases) and 19 years (in 1 
case). 

The time and duration of the bacterial clearing could not be estimated 
in the only unbiopsied case, which early turned lepromatous after two years 
of clinical healing, (during the war period) , and in one other case which 
showed initial tuberculoid histology, as mentioned above, and has just evolved 
into a pre lepromatous phase. In three cases the negative smears within a period 
of two to six years before relapse had not been checked frequently enough, 
but the clinical condition indicated a progressive or maintained process of 
healing. 

There were only three cases with fairly adequate bacteriological 
rechecks over a period varying from 10 to 19 years; in these, the smears 
remained negative regardless of apparent clinical activity or quiescence 
of the skin lesions, though there was evidence of progressive but halting 
invasion of the peripheral nerve trunks. The onset of clinical relapse in 
these cases, made conspicuous by the reappearance of skin lesions 1 which the 
smears and the sections then showed to be heavily laden with acid-fast bacil
li, merely exteriorized and accentuated the continued though latent activity 
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of the infection during the period of apparent healing or arrest. How then 
can the prolonged disappearance or absence of acid-fast bacilli in the smears 
be satisfactorily explained? 

Two obvious explanations present themselves: (1) that for a time 
the host's resistance had kept the m.leprae down to minimal numbers and state 
of viability so that the usual incision and scraping method of obtaining mat
erial for examination failed to demonstrate the bacilli, and then later for 
some reason it became markedly less adequate and permitted the rapid multi
plication of the latter; (2) or that the m.leprae, under presumably adverse 
environment, can assume other as yet unrevealed or unproved qualities, such 
as an ability to give up temporarily its bacillary form and acid-fast stain
ing property -- later resuming these familiar characteristics under more 
favorable conditions -- at the same time retaining its power to reproduce 
in its new form and to extend its invasion in the host. A third possibility 
is the combination of the two mentioned; and there may still be others. 

Whatever should prove to be the real explanation, any effort to cla ... 
rify this question has much more than academic interest. Heretofore, as al
ready pointed out, practically all attempts to cultivate m.leprae and to 
transmit human leprosy to animals have been anchored to the assumption that 
the acid-fast bacillus is the sole pathqgenic form. And this is also the 
basis of the dominant epidemio1qgica1 concepts and public health provisions 
regarding the infectiousness or non-infectiousness of cases representing the 
different forms of the disease. On the other hand, it may be noted that 
while previous experimental work had largely failed to yield convincing posi
tive cultivation and transmission results, there is a growing feeling from 
the experience of students whose work has afforded them opportunity for close 
and long-continued clinical and pathological observation of cases that the 
traditional assumption needs to be verified or to be provided with a firmer 
basis. 

From clinico~pathological considerations alone, and without adequate 
other evidence either infavour of or against the above assumption, it seems 
both futile and sterile to always insist that the repeatedly negative smears 
from former or actual lesion sites during the pre-relapse period must be due 
to the high degree of host resistance with consequent active destruction of 
the acid-fast bacilli. If this may be held to be true in the healed and the 
progressively healing case -- as in many with the abortive, self-healing forms 
of childhood leprosy with heavily bacillated, discrete initial lesions and 
persistently strong Mitsuda reaction -- then it would be illogical to uae 
the same explanation in apparently healed and arrested cases with insidiously 
spreading lesions and weakening Mitsuda reaction, which sooner or later deve
lop frank relapse or exacerbation clinically as well as bacterioscopicruny. 

And further, if it is valid to attribute the various clinical forms 
of leprosy to the varying range of host resistance in different cases or 
even in a given case, it should also be reasonable to think it possible that 
there exists more than one strain of the parasite .... - as had previously been 
suggested by others -- or to suppose a fluctuating morphology and pathogeni~ 
city of the same strain under varying conditions in the "mil.ieu". 

Such theorizing brings us back full cycle to similar cogitations 
which preoccupied Hansen and his contemporaries and other students since 
their time. It seems possible, however, that a less dogmatic attitude and 
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a full utilization of the more advanced concepts and techniques of microbio
logy, histophysiology and biochemistry by those who are adequately trained 
and equipped to carry out specialized studies may now permit reorientation of 
research with renewed hope of adding to basic knowledge of leprosy. 

One other trite reminder might not be out of place on this occasion, 
namely, the necessity for the student to remain as lcog as possible close to 

~· 

his material, and for the clinical and laboratory workers to have free and , 4 

informal exchanges of experiences and views. It is felt that the largely 
fragmentary state of present knowledge and any conflicting ideas regarding 
the fundamental aspects of leprosy may in part be attributed to intermittently 
designed and executed, or perhaps overspecialized, studies and a premature 
but understandable urge to formulate limited observations and result into 
general concepts. 

SUMMARY 

In the foregoing two lectures I have tried to present the rough out
lines of the natural evolution of leprosy as seen among exposed Culion-born 
children that have been observed practically continuously from birth over a 
period of up to thirty years. The mode of onset and the various initial le
sion types with their incidences, and the difficulty of identifying and 
classifying the initial forms of the disease under present schemes of class
ification have been discussed. I have also sought to trace the evolutionary 
patterns during the initial, early and more advanced stages, emphasizing the 
remarkable trend toward spontaneous healing in about three-fourths of all 
cases and the varying tendency of the different initial lesion types and 
clinical forms to heal or to progress and/or to transform into other types 
and forms. And I have dwelt at some length on the problem of relapse among 
apparently healed or arrested cases, indicating that healing and relapse 
merely manifest and accentuate the usual, less dramatic processes occurring 
in most cases that are progressing toward the well established adult forms·. 
Finally, I have restated and commented on the need to reexamine the current 
doctrine of the supposed exclusive role of the acid-fast m.leprae in the 
studies concerning its cultivation and the transmission and pathogenesis of 
leprosy. 

-oOo--
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LEPROSY LESIONS OF TfiE EYE 

by 

Jesus v. Ta.uesis, NL.D. 
Head 1 Department of EENT 
North General Hospital 

It is well established that leprosy in its clinical course would 
sooner or later involve the eye. The onset of involvement might 
still rary frOL:l the reports of ophthalmologists and leprologists 1 but 
Elliot had reported perineural beading of the corneal nerves in a 
subject of four years old. He believed that this might be one of the 
earliest signs of ocular involvement. 

If secondary skin lesions could develop at an average of tvventy 
months aL1ong infants of leprosy parents as show·n by Lara and co
workers, it might be possible to discover ocular lesions awong these 
children exposed continuously to leprotic parents within the first 
four years of life. 

The incidence of ocular involvement likewise has varied from 
tiue to tine and among different workers, but just as studies have 
been basGd l~~ainly on gross and anatomical deBcription o.f the eye 
lesions e,r,.1ong definite cases of leprosy of conglOl:J.erate types'~ the 
figures have ranged frou 20% to as high as 90%. With the cognizance 
of cases ar;LOng the general population now and the use of the biomi
croscope for detailed study of the eye 1 an incidence figure would 
certainly be towards the greater one. Again ho·w·ever 1 with the 
decided advru1tageous effects of sulphone therapy and possibly the 
adjuvant use of tho storoids ~ this high incidence ·would begin to 
decline especially because ocular involveLlent Dight be prevented, 
postponed, or rainiL>ized in their severity. Considering that leprosy 
is an insiduous disease, actual ocular invol velii.ent may not be appa
rent unless definite visual conplaints are noticed or paretic con
ditions of the lids call attention to ocular discomfort. Again the 
different types of leprosy would· give different figures of ocular 
involvement, as well as the approximate time of ·onset. 

The lesions that affect the; eye may be divided ru1atomically 
between those that affect the anterior aspect or segi::wnt of the eye 
and those that involve the posterior segment including the choroid, 
retina and optic nerve. There is alr.:wst a unaniLli ty of observation 
that leprosy affects the anterior segr,wnt nore significantly than 
the retina and optic ncerve ~ both statistically and pathologice~ly 
dt;monst:rable. For this reason two schools of thought had developed 
rEgJ,rding the route of infection of the eye. While there is no doubt 
that bacillenic stages of the disease exist or even during the so
called lepra reaction 1 the bacilli should find lodger:wnt in the 
choroidal bed being vascular~ yet choroidal lesions of leprosy are 
not too COLllllOn ru1d only rarely have the bacilli theELSel ves been 
deruonstre.ble in choroidal tissue unless speciuens of the eye have 
been removed during the total invol VOJilent of the eye with the 
infection. In these instm10es the uveal involvement is believed to 
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have been extensions of infection of the ciliary body or ftma the 
anterior seGment. In one case that I have.personally enucleated in 
1956 from an advanced case of lepromatous leprosy~ acid fast staining 
of the uveal bed and of the optic nerve shov1ed the characteristic 
Hansen's bacilli. Incidentally 9 this case raanifested secondary 
glaucom.a with uveitis and the disease was definitely active. While 
it may be said that there is more tendency to credit the exogenous 
route in ocular invol veLlent for the rJajori ty of leprosy lesions of 
the eye 1 yet the endogenous route does occur. For one thing 9 leprosy 
distinguishes itself froiil_syphilis and tuberculosis by its quietude 
of invasion 9 exciting perhaps insignificant cellular reaction w·hich 
nay account for the ophthalwological observation that lesions of the 
posterior segment alone are not the rilain cause of blindness c;u:wng the 
leprotics. 

The exogenous mode generally credited with the uain route of 
ocular involveL1ent holds the view that lepra bacilli gain access into 
the eye by their presence in the conjunctival sac, probable intro
ductions from skin lesions of eyelids 9 from the infected lacrinal 
sac and tear glands. The bacilli are believed to invade through the 
conjunctiva and episclera, conglor:1erate around the neurovascular 
plexus of the lir.:bus 9 gain access into Schleuns canal and anterior 
char:1ber and settle in the iris Emd ciliary body. As they gain access 
into the ciliary circulation, they may then be dispersed by the blood 
stream. 

Ocular r:Ianifestations genereJ.ly occur later in the disease 9 but 
the disease itself may have invaded the eye earlier as reported by 
Morrow and Lee 1 and by Elliot who had draiiin up an "Ocular Manifesta
tion TiEle Scale". It \vould be noted in this thie scale that choroid
itis and beading of corneal nerves occur within the first 10 years 
of infection but would never uanifest themselves symptonatologi cally 
and even grossly unless carefully searched for. Thus, ocular lesions 
of visibility 9 magnitude, and syr,1ptoms would naturally coue late and 
call the attention of the patient and the leprologist. It is perhaps 
very iraportant that tho clinician becomes fully aware of this 1 not 
only ::frorJ. the diagnostic viewpoint 1 but c.uso fro1~1 the therapeutic 
standpoint, since effectivity of therapeutic control. night be indic
ated by the control and h1prove;;;ent of early eye lesions observed 
beforehand. 

Leprotic involver;wnt of the facial nerve and. its consequent 
lagophthaluia associated. with 5th nerve involveuent have often been 
responsible for exposure keratitis and consequent secondary infect
ions of the conjunctiva cmd. cornea. It is interesting to note that 
in the majority of cases o~ leprosy I have had to exaJine in private 
and with the patient withholding information as to their affliction, 
hypoesthesia or anesthesia of the cornea associated with corneal 
infiltration and plastic iritis have led ne to the diagnosis of 
leprosyo Indeed it has often happened. that in the differential 
diagn<O-sis between tuberculose 1 syphilitic 1 and leprotic keratitis 
(whose objective corneal differentiation may at times be difficult) 1 

anesthesia or sensory disturbru1cos of the cornea have become a strong 
guiding cnsideration. 
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If thi ckcnil:;.g or Dce.din/_;; of the cornetd nerves in the SU.fH::ro
tcEpor2J. ClfJpccts cf the cornc2. is deLcnstrablo ~ -,;Jhich is often diffi
cult to obsorve 9 the diagnosis of prebable le::protic diseo.so is 
strengthened. To this E'J.lesthesie. of the cornea ;:;ay be E±tri butable 
tho trophic diE::turbances of the cpi theliu::; and stror..e. and LakGs the 
tissue uorc vulnerable to socondary pathogenic bacteric:~ of the 
conjunctival sac. Thus~ an iLiportant considorD~tion in tho prevention 
of blindness a:wng leprotics is the proper clec:mliness of the eyes 
and the correction of lagophthe.luia a11d expo sure, and the entropions 
and ectropions associated with derual atrophies of leprosy. 

There are LlaiJ..Y types of corneal lE-sions clescribod 9 all being 
stages in the ovolution of corn:cal destruction by the invasive char
acteristic of the disease. Perhpas one of the earliest E<Emifestations 
besides the beading of corneal nerves is punctate keratitis on the 
superior liubus 'i'Jhich uight be lili staken for tracho1 .. atous infiltrations 
or phlyctenular keratitis. 'lhis is often associc:,tecl vvi th edc1:1a 9 chiky 
punctate deposits of the s""GroLia 9 arborescent but deep and superficial 
vascularization and advancing sclerosis that tend to dostroy the -vvhole 
cornea. More malignant pe;rhaps 9 ax1cl capable of destroying the eye 
quickly is tho lcproLatous corneal leproma which either attacks the 

scleroli~:1bal area or the center of the cornea. Proe;nostically for 
the patient v s sight~ the conch tion is grave and Lany th1es this 
latter concli tion has locl to enucleation clue to severe pain and 
suffering. 

Very counon c.uong tho ocul2"r lesions of leprosy is tno involve
li"!ent of the iris and ciliary body. Cases that have been referred to 
i:le for oxadination and Ganc:~ge;.wnt have invariably monifcstocl stages 
of plastic iridocyclitis~ soccmclary glauco::ws or begiEning atrophia 
bulbi. Most have associated corneal lesions as mentioned· pruviously 
and those supposedly dosegrated have often shmvn signs of activation 
with regtrds to their iridocycli tic couplicatJ. ... o::J.s. While the typo of 
iridocyclitis is plastic in nature 1 tho ilUtton fat variety of the 
keratic prccipi tc:dcs belie their acute nature? and even Ltore signify 
an insidta:ms or chronic course. Atrophy of the iris v\ii th consequent 
scarification and adhesions on the lens have made the iris diaphragm 
r:wth-eaten in appearance 1 and perhaps with this atrophic concli tion 
also found in the ciliary rec:siCJ1, have spaTod the patients frm:1 
more often colllplications of secondary glaucoL,as. 

Mont ion hcts boon ;:~r~clc about observing reactivation of inflamna
tory processes in the iridocyclitic condition of soue patients. 
This u2~r be aaniiestecl by resurgsnce of ciliary injection? fresh 
keratic procipi tates, flare in the anterior chaLIJer, and new sync
chi as being forGed against the lens. It -v;as surprising to note that 
these cases had boon declared non-contagious or in2~cti vc 1 <'mel for 
this reason emphasis ~:ay be uacle regarding this reactivation of 
ocular lesions as one r.wre cri torion on ·which the leprologist and 
the ophthalLwlogist mi,~ht agree before declaring a case inactivated 
by therapy. It uight be possible that leprosy cases would be cleared 
ophthclnologically as vvell as clcr;Jatologically. 
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- . 
.L ho.ve had only tv,;o occasions to see lesions of the posterior 

segc-lcr~t in the fen~ of optic e"trophy and choroidal degener~:~tion. 
'The reason is obviot,s f;:_,r Lwst of thJ ce"ses sbcJ\\'ed EL .. n.terior seP:i~lGnt 
LlVGl VCLent c~nd r)recludccl ,-. ><(ICd viC\( of the C,YOc':rcunds 0 At miy 
rc:ttc 9 even the lesicns c:~rc a:icypicc:d and could have been due to causes 
other than lcprusy. As I l1c::we earlier J;;entionec~ 9 I had occasion to 
enuclcate a leprotic plliiOpthaL;,i tis, n.nd oven the optic nerve showed 
Hansen b<:willi. 

Rather rare aiiong tho ocular lcsions is invol veLent of tho 
oculo1uotor norvo. I shuuld i:lention a recent case of a young wonan 
whose nain presentine, CGLiplaint ·,ras double vision and ptosis of tho 
left lid. Closer GXadin,"'.'lJion of the face revealed a uaculo-anesthetic 
area <bout the leit eye brow 9 and hypo esthesia of tho cor nee,. Rcfercncc 
to a colleague deniatologist revealed positive Hansen bacilli frou 
other skin lesions of th:.:; buttocks. l.'he Lled:hl rectus of this eye was 
found paretic 9 ar1d to all appearances signified an actual leprotic 
invol ve1:1ent .- This case:; is interestj_ng to note sincc there are only 
a few reports about the oculo~otor nerve being involved in leprosy. 
At c:my rate 9 the casEJ is just as L1structive to the ophthalt:.ologist 
in his search for thEJ causati vc factor EtEtong his cases of diplopia 
and ophthaL:wplegia. Patients are disposed to consult the ophthal
nwlogist for thcir visual complilillts but also havG the reservation 
of obscuring lesions like that of leprosy ei thor because of the 
stigna? or becextse thcy are nut m;are of tho conncction of their 
visual co;::1plaints to other systcuic j;1anifestations. The ophthalno
logist would v•ell bear to keep leprosy in iJind 9 especially in regions 
of endeuic distribution 9 and morc so viiith the policy of dcsogration 
of apparently negative cases. 

Briefly stc=:.tod 1 leprosy \vould eventually invade the eye and 
cause 'blindncss during its natural course unless intcrrupted by 
therapeutic 1::1easures for the dwlEJ infection. Briefly ste"tcd again 1 

the lEJprotic l.iE~y e:;EJt blind fro;_l the follov;ing conditions: atrophia 
bulbi as a result of tht:: d..Jstruction of the ciliary body and the iris 
Ylhich produces the intraocular fluid thc:t nourishes the cornea and 
lens; corneal lesions of ulcers c-u1d korati tis, v;hcther pril;:arily 
brought about by the lepra bacilli or by the aJlt:s'thesia and exposure 
kcrati tis 0.r1d secondary infections; iridocyclitis and plastic uveitis 
vrhich bring about tho uore serious co:,lplication of secondary glEM:oma 
and cataracts. On the observation that not too rapidly is tho cye 
invol vcd and that the ocular lesion takes tiue to evolve 9 there is 
thcreforo suffici~::nt tiuo to dinil:;izc or entirely provont ocular 
COl!tpliceotions providad that the leprologist and the ophthLliaologist 
~orking together recogn1ze their roles in preventing or reducing tho 
Qiscry which these patients face. 

Ho-vv then l·;w.y the leprologist and the ophthaluoloe,ist "~NOrk 
to2:,cther? li'irst ~ on the area of early detection and diagnosis" 
Therc is sufficient grou .. nd tv expoct the,t ocular manifost2,tions 
night be present in suspect c2,ses" Corneal exauination for beading 



of the corneal nerves ru1d tsstin~ of the cornea for hyposensitivity 
or <.:lncsthosic Dhuuld ·oe c;_ rcnxtlno _procedu:r '-~ lll E,uy derr.latvlOe'~Y or 
eye clinic. Sec 9 r:.:ny cvicL::jLCO c;f lagophtheL:;os 9 _ptosis 1 cr ucul<J.r 
palsy c:lild carne 2,ncst.::c . .:;sic' lo.protics si"lG"Lcld. iY1vito i;~~, .. c(Lic-::.to 
correction by CO.iiSGTvative; 01· ::.ur cal Lec.c.ns to prevent corn:;:;e:o_l losiorus 
th.s1t can be second::::.rily Ll:L cctcd. Third~ conJU.ilC,~i val or ocular 
hygiene should be taught and insisted upon to protect the eyes frora 
bacterial infection. :F'ourth~ periodic oxetLiination by the ophthaluolo
gist of the leprotics for rmy evidence of ocul2.r invol voi,wnt so that 
early r:iGasures ms.y be insti tutcd. Fifth, that in the evaluation of 
the effice.cy of present therapeutlc proceduTes, the ophthalDologist 
be tc:U-cen ns a. l!leLibcr or' th,, tcau to detercine the wicroscopic evidence 
of activity of tilG lesions iE tho eye and the response tc trec:t1·,1ent. 
With lJ.Wre leprotic cc:tscE declared non-iniecti ve and circulating in 
the generc,l population 1 those cases 1\ill or Lli<;Sht serve as foci of 
contagion unless periodically chocked? not only for their derEJ.al 
lesions but also for ocular signs of reactivations. In this 'Nay the 
ophthalwoJL.ogist ce11 do his bit nut only in preventing more blindness 9 

but also in the evaluation oi' treatcwnt and in safeguarding the health 
of the cOl:llilUlli ty. 

0 
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1. INTRODUCTION 

Possibilityof linking leprosy rehabilitation 
with leprosy mass campaigns 

Progress in the prevention and treatment of leprosy disabilities and 

deformities has improved considerably i:qthe :Last few years. Attempts made in 

some areas-of the world have demonstrated that, even in rural areas and outside 

institutions, it is possible, very cheaply, to combine leprosy mass campaigns with 

the prevention and treatment of leprosy disabilities. The special care of 

disabled leprosy patients has an extremely favourable influence on the development 

Jf lepr~sy campaigns, permits the case-finding programme to be increased, and 

ootains a more regular attendance of patients for ambulatory treatment. 

On the other hand, if we consider the actual situation throughout the world, 

it is evident that in the majority of leprosy campaigns - and even in most 

institutions - in countries with sufficient economic resources nothing or very 

little, often with the wrong approach, is done for the prevention and treatment of 

deformities. 

The rehabilitation of leprosy patients demands a change of attitude by the 

public, by the patients and by the medical profession. It is necessary to convince 

the public that medical treatment-has changed leprosy completely:. and that the 

healed patient can be received back in society and in work.- It is necessary to 

convince the_ patient that full life is possible again, and that to attain that full 

life he must take special care of himself to prevent deformities. He must be 

convinced that deformities are preventable. Neither the public nor the patients 

will be fully convinced unless the medical profession itself is convinced and cah 

demonstrate the effectiveness of its methods. 

It is therefore important, in introducing these new ideas in a country, to have 

authority behind them. 

MHO/PA/153 .60 
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A paramedical worker with short training may do good work, but he cannot change 

public or medical opinion unless it is clear that he represents the views of eminent 

and respected authorities. 

It is therefore suggested that the campaign for rehabilitation from leprosy, and 

the campaign for prevention and correction of deformities in leprosy be started in 

each country from a centre which is staffed by a well-trained surgeon and a qualified 

physiotherapist. 

Such a single centre may be totally inadequate to meet the needs of the deformed 

leprosy population of the country, but it Tflill be a centre for training and for 

information propaganda and also for demonstration of what can be done for leprosy 

deformities. 

2. PROGRAfVJ!VJE 

The following is a summaryof the different categories of disabilities~that need 

attention: 

(1) trophic ulcers; 

(2) injuries and burns; 

(3) paralysis and contractures; 

(4) hands in reaction; 

(5) eyes; 

( 6) facial deformi tles. 1 

2.1 The prevention and treatment of trophic ulcers 

Importance 

(1) Permanent crippling from lepros;>r is often due to trophic ulcers. 

completely preventable by simple measures. 
. . 

This is 

(2) The mass campaign is i+.self much more acceptable to the population if ulcers 

and deformities are also treated. 

1 
Facial deformities shouici be treated by plastic surgery, and such operations 

will not be dealt with in this document. 

-< 
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Personnel 

Depending on the incidence of leprosy and ulcers, and on geographical factors, 

thereshould be.one physiotherapy technician forevery ten or more other paramedical 

workers. This technician is trained to deal with the physical.treatment of all 

leprosy deformities, including ulcers. 

He should be supported by a shoemaker or cobbler - village type - whom he can 

train to make suitable sandals and small splints. 

Equipment 

If possible, a small shed for the short..;.. term. (1-7 days) admission of acute ulcer 

cases. No skilled nursing needed. 

A few forceps and a probe 

Means for boiling water 

Two dozen pairs of crutches (local make) 

Vice,.hammers and iron rod far making Bohlers irons 

Large amounts of plaster of paris and bandages (can be made by patients) 

Micro-cellular rubber sheet. for sandals 

Felt sheet, old motor tyres 

Method 

The techriician should regard his work as a campaign.. He has to eradicate the 

idea that long-standing chronic ulcers must inevitably continue. The best way to do 

this is by a concentrated programme in which all of the ulcers in a certain area are 

treated and cured simultaneously. The dramatic effect of this success will persuade 

many of the patients to wear the special sandals, and to follow the advice that will 

prevent a recurrence. 

The technician may then concentrate on the next area, returning to the first for 

the relatively few ~emaining or recurrent ulcers. 

Details of treatment 

(1) Principles. 

without sensation. 

The cause of trophic ulcers is pressure and injury to a foot 

If a trophic ulcer is rested completely it wiH heal, with or 

without medical treatment and dressings. 
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If a trophic ulcer is walked upon without special protection, it may not heal, 

even with the best ltedical and surgic'al treatment. It is therefore wrong. to ask a 

patient to come to a clinic for dressings for a trophic ulcer, if he has to walk even 

a few steps to come. It is better for him to lie down at home without proper 

dressings than to walk to a clinic for proper dressings. 

Trophic ulcers are commonest in patier1ts whose bacteriological index (M. leprae) 

is not high. If it is not possible to give anti-leprosy treatment to a patient 

unless he comes to the clinic, and if he haf; to walk on his way to the clj_nic, then 

it is better ~o discontinue the anti-leprosy treatment of patients who l1ave trophic 

ulcers in order to allow them to heal their ulcers by rest at home. 

course, still better to take the treatment to their homes, or to ac'l.mi t them to an ulcer 

ward, or even to an ulcer shed where their rest can be supervised. 

In mo~1t rural areas it is so difficult to ensure complete rest for a foot that 

it is be·tter to apply plaster-of-paris casts, and then allow limited walking. The 

rate of healing in a plaster-of-paris caf't vdth limited walking is comparable with the 

healing with absolute bed rest. 

(2) Acute ulcers. An acute ulcer is one in which there may be: fever; swelling 

and pain and tenderness of groin glands; swelling of the foot; discharge from deeper 

part of ulcer. Even a long-standing chronic ulcer may become acute following further 

injury or misuse • 

. Treatment 

Ttill 01\ILY 'rfillATMENT FOH AN ACUTE ULCER IS ABSClLUTE REST. The rest may be at 

home, in an ulcer ward or shed, or in a leprosy village, b'lt the foot must be elevated 

and must not be walked upon even one step. Crutches may be used if only one foot is 

involved (it is unusual to have acute ulcers on both feet simultaneously). 

Dressings of half-saturated magnesium sulfate solution or paste may be of value, 

and daily soaks in magnesium sulfate solution. Penicillin injections are also help-

ful. Neither of these is essential and neither should be given if the patient has to 

walk to get them. 

The acute stage of an ulcer will usually subside •,-Ii thin four days to a week· and 

then it may be treated as a chronic ulcer. 
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(3) 
'·· 

Chron~cu],9er. Un:J_ipss :i, t is ccmven.tent to keep a patient at rest f.or a month ... 
or so, it is best to treat chronic ulcers with plaster casts. 

Most chronic ulcers are at least a little bit "acute" when they are first seen, 

because the patient has walked on them, and there is at least a little inflammation. 

There if possible it is best to r~st the· foot for a day or so with the foot elevated, 
. ' 

before plaster is ~pplied. However, this 1s not absolutely necessary unless there 

are definite signs of inflammation (see acute ulcer). 

Treatment 

(1) The foot must be measured for a sandal. 

(2) .. A pad of clean gauze or cloth is place¢~. on the ulcer, and fixed with a 

strip of adhesive. 

(3) A pad of felt is fixed over each of the bony projec:tions of. the.ITlalleoli. 

( 4) The whole foot and the leg up to th.e top of the calf is encased it;- a light 

unpadded plaster case. (The plaster bandages can be made by patients who are 

waiting with their feet at rest.) Care must be taken to mould the plaster ban-

dages into all hollows arol.mdthe foot and ankle. 

(5) When the light cast has set, a ''sohlers walking iron is added, and at the 

same time the plaster cast may be reinforced. The Bohlers iron should keep the 

cast two inches off:. the ground i:lo that it does' net get wet or damaged~ (See 

Fig. 1 for two types of walking·irons.) 

{6) The patient must not touch the ground :with his cast or iron until'the next 

day. He may either stay ovr:;rni~ht in ~l:+e .. shed~ or go horpe with crutches. He 

will return tpe (~rutches a month :).ater~ in exchange for his sandals •. 
:·. . . .: ·: ' 

(7.) The cast should be worn for .4~6 weeks apcording to. the siz.e and depth of 
' . ' . . ·' 

the .ulcer. During that time the. pat:i,.ynt l'l')ay, wa;Lk a..nd may.Q.o his work, provi¢iing 

he does no.t get the cast wet or broken .•... If it :treak:;; .. he mus.t :retu,rn. f(,)r renewal. 

(8) wheri :the cast is removed',. the lild'er t-rill be healed~ If it• is not; a· ·new 

cast irtay be applied, or, if a surgeon is· available, he should be· .consulted;. ·· 

(9) 
'; ·.. ... . . ... . .. . 

The healed foot must be provided with a sandal to prevent recurrence. The 
0 • ' •'- • •. • • I • 

sandal must be ready at the time the plaster is removed. 
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( 4) The healed ulcer. Every ulcer scar predisposes to a new ulcer. The. patient 

is~ likely to get a new ulcer after he has had one al:t:'eady. Therefore special 

care is necessary. 

Advj_ce 

The patient must be made to understand clearly that his feet are in real danger. 

He may lose his feet. He may become per>manently cr>ippled. For the whole of his. 

life he has this danger, and he can avoid it only by car>e. 

(a) He 11ust.··not walk long distances. 

(b) He must take car>e to wear> sandals, and to see they ar>e kept in repair. 

He must never wear> shoes made with nails. If he has to walk bare-foot he must 

inspect his feet at the end of his walk, and pull out any thorns, etc. 

(c) If any redness or blister or injury develops, he must reRt it at once~ 

unless it heals. 

(d) If bicycles are available, one is a very good investment.; 

Shoes 

Sheets of micro-cellula.c rubber are available if arrangements are made with the 

factories whj_ch produce "Japanese sandals", "Hawaii sandals",- etc. 

cheap. Grade 1115° Shore" is the. best softness to use. 

'l'hey are quite 

The pattern of the patient's foot is drawn on paper, before 1t goes into plnster, 

and the posj_tion of the tl.lcer and old ulcer scars are marked on the paper.· 

The rubber sheet is marked out and cut to the size of the patient's foot. 

Two types of sandals are recommended, one for good feet a..'1d one for bad feet 

(t.e. severely damaged, or very likely to have recurrent ulcers). 

Sandal for good feet. A pJece of rubber from an old motor tyre J.G cut out to 

the same size as the micro-cellular rubber insole, and the two are stitched together~ 

the car tyre on the underside. 1-\n extra thiclmess of sole may be inserted behind 

the ulcer scar, so that the sole of the shoe bulges up a lH:tle under the instep a':1d 

takes more weight avmy from the dangerous ulcer ;;;car. · The extra th:Lckness may be of 

micro.,..cellular rubber and placed between the two layers of sole~ or it may be a bar of 

tyre sole and stitched on the underside of ·the whole sandal. 



Fig. 1 

(a) (b) 

(a) The common U-iron is made of steel band, with welded top and rubber heel 

(b) A simple substitute is !4, in. (0.64 em.) iron rod, used by builders 

WHO 6356 
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Simple rubber or leather straps over the foot and behind the heel hold the 

sandal in place. 

Sandal for bad feet. A thin piece of wood (plywood or board, 5-8 mm) is cut 

to the same size as the insole of the micro-cellular rubber, and a wooden heel is 

fixed to the back part and a wooden rocker is fixed about half-way along its length. 

A piece of tyre sole j,s fixed to the underside of the heel and the rocker. 

Alternatively, a wooden clog may be made or bought, and micro-cellular rubber 

put on it and tyre sole below it. 

In either case, straps will hold it on the foot, 

2.2 The prevention of damage to hands, and absorption of fingers 

This work is very important, because true rehabilitation of leprosy patients is 

difficult if their fingers are missing. 

because the results are not dramatic. 

It is a difficult task to prevent absorption, 

If the advice is successful the fingers do not grow again, they just remain as 

they are. If the advice is not taken, the fingers continue to grow shorter. 

The physiotherapist in charge of the programme has to use persuasion, education, 

demonstration, even ridicule, humour and anger to achieve his purpose. It is a 

thankless task unless it can be combined with some task that shows positive results, 

rather than negative ones only. Thus it is urged that the physiotherapist be backed 

by a surgeon, so that patients who co-operate best in the total programme can have 

the reward of surgical correction of their deformities. 

Method 

The first task is to get the patients injur;y-consc:Lous. In a surprise survey 

of a whole village, institution, or treatment clinic, the physiotherapist must examine 

all hands. He does only two things: 

(a) He tests them with a pin for pain sensation. 

(b) He looks for open wounds, blisters, burns, thorns, bruises, etc. 

He then shows the whole group that all the wounds are on the hands which cannot 

feel pain. The hands which can feel pain are unwounded. 
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He then gives a graphic and illustrated talk on damage to hands without 

sensation. He must get rid of the idea that wounds are inevitable. 

He then counts all the open 1i·Tounds, and records them against the names of the 

patients. He announces that he will count them again next week~(or next month). 

He announces a competition. Any patient with anaesthetic hands who is free 

of wounds and burns for three successive months will get a sweet, and any who remain 

free for a whole year will receive an illustrated certificate. The whole thing 

should be kept light. It is better to make the patients conscious of their hands, 

and let them remind each other with laughter and ridicule when they get a burn, 

rather than to be too serious, so that patients get tired of it. 

The next month, when the wound count is retaken, it will almost certainly show 

a very considerable reduction. Thi;; alone. is very heip:fu:l in showing that these 
. . 

things are preventable. After each talk and demonstration, the physiotherapist should 

line the patients up and begin to treat the'wounds. 

It is better to use a method of treatment which can be followed by the patients 

in their own homes, without medical help. I·r a better method ts used, which requires 

assistance, then it will not be used at home. 

'l'he aim is to get every pat:ient to treat his own burns and cuts the moment that 

they happen, and not to wait for a clinic.' · · 

(1) 

(2) 

(3) 

There are only three things necessary: 

Clean the wound. Soap andwater (or a little oil) is the best. 

Cover the wound. A ·clean piece of cloth, preferably boiled. 

Splint the part. This is not necessary when there is sensation, because. the 

affected part is splinted by p~in. In the absence of pain a splint is essential. 

A few thin strips of wood, like matches, along the finger may be used, or littlepieces 

of alkathene gutter or aluminium gutter fing~r splints .could be provided at a cost of 

little more than one or two cents each. 

Follow-up 

After a few months of such clitJ,ics, a great imprr;vement should be seen. Wounds 

will become less frequent and ''rill often be covered and splinted when they do occur. 



Fig. 2 

Fig. 3 

micro-cell 
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Fig. 4 (a) 

Tyre sole 

Fig. 4 (b) 
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However, a number of patients will continue to have repeated burns or wounds. 

The physiotherapist should now go with these patients to their homes or to their 

work, and sit with them to demonstrate how to cook or to work VITi thout injury. It will 

usually be a matter of new wooden handles for their tools or cooking implements. 

In this whole programme especial emphasis must be pLaced upon the children, and 

grave warnings given to those who are suspected of playing "the thorn game" or showing 

their friends how they can push thorns rig..ht through their hands without flinching. 

2.3 Treatment of paralysis and contractures 

Acute paralysis 

Paralysis of the ulnar nerve in leprosy is usually irreversible. In a busy 

leprosy campaie;n it may be scarcely worth trying to reverse it. Paralysis of the 

median nerve recovers rather more frequently. 

Paralysis of the external popliteral nerve (foot drop) and the facial nerve 

(lagophthalmos) recover much more frequently. 

Cause 

The paralysis of a nerve trunk is due more to the inflammatory response of the 

body than to the direct action of the bacillus. 

Treatment 

Treatment should be aimed at reduction of the oedema and inflammatory response. 

This may be done by: 

(a) rest to the nerve, i.e. splint elbow in flexion for ulnar nerve, wrist 

straight for median nerve, and knee almost straight for lateral popliteral nerve. 

(b.; if a corticosteroid is available, it may be prescribed by the doctor, for 

systemic use, or in.jected along the nerve; 

(c) while paralys).s is in the acute stage muscles should not be over-exerted, 

but fingers should be put through their full range of movement each day, and feet 

should be splinted to relax the dorsiflexing muscles; 

(d) surgical interference is of very doubtful value. 
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Established paralysis 

Whereas it may not be possible to do very much to reverse the paralysis, in the 

area of a mass campaign~ it is possible to prevent the secondary complications and to 

correct the deformities" 

The cause of the·stiffness 

Following paralysis 9 certain joints have a restricted range of active movement. 

The.skin on the inner side of th3 joint is never stretched and the skin on the outer 

side is never relaxed; therefore the inner side skin becomes permanently contracted 

and the outer skin permanently stretched. 

The same changes take place in joint capsules and other tissues. Later if the 

muscles recover, or if new muscles are grafted in, the joint still cannot be moved 

because of contracted tissues. 

The physiotherapist has to find ways of (a) ensuring that every mobile joint is 
.. 

moved fully every day~ or (b) gradually loosening up already st,iff Joints. 

(a) Mobile joints in paralysed hands 

The physiotherapist must encourage his patients to carry out a short series of 

hand exercises every day. P. little oil is rubbed into the sldn, and active and· 

passive movements p-ractj_sed systematically for each finger and for the thumb (see Annex 

for simple physiotherapy methods), 

These exercism; are taught to a whole group of patients, and are more acceptable 

if accqmpanied by rhythmic music or a druma 

In add:Ltion to the series of daily routines, the patients must:be advbed to do 

two very simple exercises, one for ulnar paralysis and one for median paralysis, which 

can be practised at an~r time of day and in any situation. Intelligent patients, who 

nealize the value of this idea, can keep their hands in beautiful condition. The 

"~ exercises themselves are not recognj_zed as such by onlookers, who regard the clasped 

hands and slight finger movements as a sort of mannerism. 

None of these exercises will restore normal active movement to the hand, or 

prevent their having the appearance of a claw, They do, however, prevent stiffness. 

Young patients who maintain their hands i.n good condit.ion should be given the opportunity 

for surgical correction even before enough surgeons are available for the correction 

of aJl do:formlLies. 
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(b) Stiff joints 

Most patients with long-standing paralysis will have stiff joints. A physio-

therapist may easily become discouraged, and lose his reputation also, if he spends 

all his time on the most severe and old deformities. He should begin with the easily 

correctable ones, and have an order of priority. 

High priority. Children and young people; intelligent patients; patients with 

prospect of employment, if corrected; patients in employment in danger of losing 

it, if uncorrected. 

Low priority. Beggars; patients with already absorbed fingers, especially if 

they continue to get burns and wounds after advice. 

Method 

There are two stages to the correction of stiff contracted fingers: 

(l) Exercises and massage 

(2) Splinting 

Exercises and massage.. The first stage should be applied to all patients (see 

"priorities"). The second stage should only be applied to patients who are to have 

surgical correction afterwards. Improvement obtained by splinting is difficult to 

maintain without proper muscle balance. 

It is most important that the patient has a means of judging his own progress. 

The physiotherapist may measure the angles of the stiff finger joints, and record the 

improvement, or he may have a card which can be put between the patient's fingers, and 

the outline of the finger is drawn on the card. Later if the patient feels he is not 

making progress, he can see what the finger was like previously. 

There should be "stiff finger clinics" twice a week, where exercises and massage 

are given and where the patients have wax baths. Between these clinics patients 

exercise at home. 

Splinting. 

correction. 

(l) For correction of deformity. (2) For maintenance of 



'I'he most effective method of correcting a stiff contracted finger is repeated 

plaster-of-paris splinting applied every two days, with exercises between. This takes 

time, and should be reserved for pre··· and post--operative cases. 

If a finger has been corrected, and operation l:1as to be delayed, a plastic splint 

may be used at ni.ght. 'I'he same type of splint may be given to patients who are doing 

their own exercises, a"ld vrho are iYJ.telJ.igent enough to apply it themselves. 

The splint is a curved g,'-':tter of alkathene or aluminium, and is strapped on. at 

night and removed in the morning for exercises. .These splints can be mass-produced 

extremely cheaply" 

2.l~ Hands in reaction 

The hands can be involved in sever~ lepra reaction; in exceptional cases, the 

reaction afflicts only the hands. 

Hands in res.ction are swollen, oedematous and painful; the fusiform swelling of 

the fingers is similar in appeara.'1oe to spina ventos~. The patient -:ends to hold 

his fingers in a fully extended position to relieve the pain, because in this position 

the Joint ligarnents are relaxed. 

Thi.s symptomatology depends on the bone destructi.on process, _involviJ:l.fj mainly 

the sub-articular, more vascular part of the bone) and the result of the reaction is 

the collapse of the articular surface and Joint ncupping 11 deformity. If the hand is 

not splin·::;ed in a favourable pos:i.tion_, severe permanent deformity may be the end· result 

of the process; the Btiff and twisted fingers are unable to do any worl\:. 

'l'reatment 

General treatment of lepra reaction~ principally with corticoids, until the 

acute general ::;ymptoms d:Lsappear _, followed after~11ards b;y specific treatment with DnS. 

For local treatment~ a special spl:Lnt made of a one-foot-long wooden, padded 

splint 1i'7ith a sma].l half -coconut fj_xed to the end, is used. The patient ptrts b.is 

forearm on the splint.: the wrist, in dorsal flexions enables the hand to grasp the 

half~-coconut over which the fingers are flexed, while the thumb is kept in a partly 

opposed position. The hand is then.bandaged, and will thus stiffen in a better 

position if it should become stiff as a result of reaction (see Fig. 5). 



Fig. 5 

Padded wooden splint 
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2.5 Special care of the eyes 

DurJ;i;ng acute ler>ra reaction, at the onset of reaction, the eye or eyes may be 

very painful, injected, p!'J.otoph?bic, with diminished sight, and there will be acute 

h•idocycli tis. 

To[!;etper with the general treatment of lepra reaction (antimonium injections 
" " . 

or, better still, corticoids) .. local treatment is important and esse~tial to prevent 

secondary glaucoma, adhesion between the iris and lens (posterior synechiae) whlch can 

cause severe damage and even blindness in one to three days~ 

Local treatment consists of instillation of one per cent. atropine sulfate 

solution and inunction with one per cent. hydro6ortisone ointment twice a day. 

Keratitis leprotica should be treated; "iri addition to"the general sulfone 

treatment, with inunction of one per cent. hydrocortisone ointment. 

In patients with lagophthalmos, whb are unable to close the eyes completely and 

are awaiting surgical treatment (tarsorrhaphy), it is necessary to protect the 

"anaesthet;i.c cornea against traumatic injuries and secondary infections with inunction 

of one per cent •. neomycin ointment, once to twice a week, especially during the night. 

3. ORGANIZATION OF LEPROSY REHABILITATION IN DIFFERENT LOCAL CONDITIONS 

"" .. 9pganization of leprosy rehabilitation in different countries should be adapted 

to the local conditions, taking into consideration: 

(a) degree of prevalence of the disease; 

(b) existing institutions and personnel specialized in rehabilitation of 

leprosy; 

(c) social, economic and geographical conditions. 

Organization of the care of patients can be adapted to the three following 

categories of countries. 
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(1) Countries with low prevalence of leprosy and sufficient 
economic resources 

These conditions exist in European, Middle Eastern and the majority of American 

countries with endemic leprosy. The low number of leprosy cases and the adequate 

number of institutions enable a rehabilitation programme to be organized inside the 

existing institutions. 

Unfortunately, up to now, the majority of leprosaria existing in such countries 

have not been converted into modern sanatoria for leprosy patients. 

The model leprosarium should be used for: 

(a) treatment of infectious cases, admitted on a voluntary basis until their 

bacteriology becomes negative; 

(b) patients needing special medical care, such as those with reactions or 

intolerance to DDS; 

(c) patients with correctable disabilities and deformities; 

(d) asylums for crippled and disabled patients. 

Orthopaedic and plastic surgery can be organized in such countries by a consultant 

surgical team in various centres or, in countries with a bigger problem, by full-time 

surgical teams visiting the existing institutions periodically. One physiotherapist, 

well trained in leprosy rehabilitation, should be allocated to each existing centre. 

The programme in these countries for patients with correctable disabilities and 

deformities should be: 

Short-term admission for: 

(a) instruction and training in methods which can be used at home (exercises, 

care of anaesthetic hands and feet, prevention of burns and injuries); 

(b) treatment of trophic ulcers by rest and plaster casts, followed by provision 

of suitable footwear; 

(c) surgical reconstruction; 

(d) pre- and post-operative care. 

T 
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Tb.us 3 each iiiaifi centre will need~ 

An operating room with_ sterilizing equipment and instruments. 

Physiothcrap;;; treatment rooms, with provision of wax bath and materials 

for splints" 

' Depar·tment of occupaUonal ther·apy and rehabilitation •.. 

(2) Countries wi!:h_~~!'y:ing leprc:~¥._;Previ:\.l'~nce but with some institutions 
fu'"l.d with leprosy campaigns outside the ins~~i tuti tons, and s~fic:l,ent 
peop;Le,of SE:condary education, such as India, Philippines, Brazil, 
Indonesia, etc . 

. It is possj.ble and n·3cess<:~ry LJ. such countries to organize ambulatory physio.:. 

therapy :tn the areas of ?-mbulatory medical treatment, and to have the physiotherapists 

supported by leprosaria whichhave been modernized and equipped for surgery,· for the 

admizsion of short-term patients from the areas of ambulatory treatment • 

. . For·the eff\')ctive working of a programme for the prevention and correction of 

deformities in leprosy, it j_s necessary to traj.n the following pe~s~nnel. 
. .. , .. 

L All the doctors and pe,r~medical workers in the leprosy campaign. Their regular 

·craining must be supplemented by a fevl lect.ures and d~monstratioris ·showing the effects 

of injury and sepsis on anaesthetic limbs, and showing also what can be done in the 

prevention and correction of deformity, 

\lllorl~ers already trai.ned 9hould have a brief refresher course covering the same 

ground. 

Physiotherapy technicians, 'I'he::::e technicians need to be available in the 

:';roportion of one to every n.ve or ten of the regular .paramedical workers in the 

leprosy campaign. A beginning may be made in selected areas before enough trained 

personnel are available fo:c wider coverage., 

'l''hese technicians ner.:;d s:i.x mon·~hs 1 to a year's training, depending on previous 

educational qualifications, 
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One surgeon for every ten physiotherapy technicians. If it is not possible to 

have enough surgeons# there must be at least one surgeon in each country, so that it 

is possible for each physiotherapy technician to send a few patients every year to 

the surgeon for reconstruction. The results of a physiotherapistts work in the rural 

areas are not dramatic (except perhaps with trophic ulcers). His work is preventive ' 

more than corrective. It has been proved that an isolated physiotherapist finds it 

difficult to maintain the co-operation of his patients. However, the situation is 

quite different if he has a surgeon somewhere behind him# so that he can demonstrate 

that his work is a step towards complete correction. Even if only one per cent. of 

his deformed patients can be referred to the surgeon# that one per cent. constitutes ' 

a demonstration, and acts as a stimulus to all the others in the hope that if they 

keep their fingers mobile by exercises# they too may one day achieve complete correc

tion and be relieved of the necessity for this continual effort. 

The surgeon may be a specialist who was previously in practice in a general 

hospital. He should receive a few months' training in leprosy surgery. Or he may 

be recruited without previous surgical training, and receive a full year's special 

training in leprosy surgery. 

Physiotherapy technicians will refer patients to the surgeon when they are 

suitable and fully prepared, and they will receive the patients back for re-education 

after the operation. 

week. 

Thus a patient need only remain in the hospital for about a 

A truck could take a dozen patients (sitting) to the hospital from a certain 

area, and could take them back (again sitting) after two weeks. In the intervening 

week, it could make a journey to another centre and bring patients to start treatment 

before the first group leaves. 

Once a year the surgical programme should be halted to allow the surgeon to make 

a tour of his whole area, visiting his technicians and checking on post-operative cases, 

and advising on the programme at each centre. 
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3. Countries with higher leprosy prevalence and, up to now, without 
a rehabilitation programme anywhere in the country and without 
sr:ecialized personnel_! or ~_!labili tation, as is the ease in the 
iriajori ty of African countries 

'., .. 

In these eountries the following are necessary: 

(a) a surgical team, if possible working periodically in different institutions 

converted into modern sanatoria for leprosy patients; 

(b) setting up of the rural physiotherapy programme as a pilot project in a 

selected area, to train the more intelligent and useful paramedical personnel in 

physiotherapy; 

(c) one more highly-qualified physiotherapist, trained abroad or in the central 

institution, should supervise the work of other physiotherapists; 

(d) organization in each leprosy village of the care of anaesthetic hands and 

feet, treatment of ulcers, physiotherapy and treatment of contractures and 

paralysis. 

4. THE PHYSIOTHERAPY 'l1ECHNICIAN IN THE LEPROSY CAMPAIGN 

Recruitment 

In well-developed countries with a small leprosy problem it is possible to 

recruit a trained physiotherapist and give him three to six months' additional training 

in leprosy physiotherapy" 

In countries with a big leprosy problem but having a sufficient number of peo,le 

with high-school education, it is possible to recruit a person who can command some 

respect and who can convince both the public and the patients that he speaks with 

knowledge and authority, For this reason the candidate should have some authority 

and savoir f~ire; extreme youth is thus a disadvantage. 

In countries where it is not possible to recruit candidates with suitable 
... 

educational background for training as physiotherapist tecrnicians, the necessary 

training will have to be given to the more intelligent and qualified nurses and leprosy 

inspectors. 
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In such a country the qualified physiotherapist should be trained in the centre 

where surgery is carried out and where post-operative cases remain under treatment 

until their re-education is complete. 

A qualified physiotherapist may be employed to supervise the work of a·number 

of paramedical workers who have only had a short practical training. Such workers 

should not be entrusted with the selection of cases for operation, or with post

operative care, but may be able to continue a programme of treatment for trophic 

ulcers and deformities after it has been started for them by the qualified physio

therapist. 

Training 

Since the physiotherapy technician is to be responsible for: 

(a) advice and propaganda to patients and to public; 

(b) training his patients in exercises, massage, wax baths and in the use of 

their tools and implements; 

(c) giving treatment for injuries of hands and feet; 

(d) .applying splints and plaster casts; 

(e) supervising the making of special sandals for ulcer patients; 

(f) preparation of patients for surgery; and 

(g) re-education of patients after surgery~ 

it is important that he receives a thorough training, based on a hospital. 

is sufficient; it may prove possible to reduce this time. 

Accommodation 

A year 

In under~developed countries with limited resources, physiotherapy can be 

linked with the leprosy mass campaign, and it is only necessary to provide: 

A ward or·shed (without nursing) in which patients may stay for short periods 

of intensive treatment, such as for (a) post-operative re-education, and 

(b) acute ulcers of the feet. (If necessary, the same ward or shed could be 

used for patients in acute reaction and with eye complications under medical 

treatment.) 

A treatment shed for out-patient treatments, and where equipment and materials 

can be kept locked up. 
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Equipment 

Some educational material: 

Material for splint-making: 

Material for dressings: 

Physiotherapy treatments: 

Charts~ posters, models 

Alkathene sheet or wire, plaster of paris, 
bandages 

Pan for boiling water; forceps and probes 

Wax bath and means for heating 

Shoe-making unit (with orderly): Old motor tyres and sheets of micro-cellular 
rubber 

Method 

At the beginning of hh1 campaign the physiotherapist must be careful to avoid 

wasting his resources by trying to treat too many patients, or by treating only the 

most severely deformed. He should concentrate first on the younger age-groups, and 

on those patients who have early and progressive deformity. 

From the first, the physiotherepist must work with the doctors or paramedical 

workers who are concerned with medical treatment. 

He should deal with patients in groups. Individual treatment tal{es too much 

time. 

On one day when a crowd is gathered for medical treatment, he should pick out 

all who fall within a certain category, and start them on treatment. 

from the same crowd, he may select another category. 

On another day, 

For example: Mondays might be trophic ulcer days. 

Tuesdays would be days for children with early deformity of hands. 

Wednesdays for men with injuries and commencing absorption. 

Thursdays for women, with burns and injuries from cooking. 

Fridays_ for patients with old and severe paralysis. 

Saturdays_ for correctable flexious contractures. 

\.llhen the group is gathered together, all with the same sort of deformity_, the 

physiotherapist should give a talk, illustrated with pictures, about the deformity and 

its cause and prevention. 
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He will then demonstrate group treatment, where applicable, e.g. group exercises. 

After this he will begin individual treatments, splinting, dressing, etc., as may be 

nec~ssary. 

When he has established a pattern of exercises and treatment, he may move on to 

the next area, and work with another paramedical worker in the same way. 

When he has completed his first round of visits with each of the doctors or para

medical workers, in his area, the physiotherapist may then remain based upon his own 

treatment centre with its short-term admission unit, and keep certain days for visits 

to the out-centres and villages, and certain days for clinics at his base. 

ACKNOWLEDGEMENT 

The figures illustrating exercises have been taken from a document "Instructions 

for Physiotherapy", prepared by Dr M. Lechat, Medical Director, Yaounde Leprosarium, 

Republique du Cameroun. 



- 21 -

ANNEX 1 

SIMPLY PHYSIOTHERAPY ~illTHODS 

The most simple, useful and cheap methods of physiotherapy to be applied to 

leprosy patients are: 

Wax therapy 

Equipment 

(a) Thermostatically-controlled wax bath or metal basin about 50 em long, 

25 em wide and 25 em deep, with amianthus protection and heated by petrol. Because 

wax is inflammable it is necessary to have a fire extinguisher available or, in rural 

areas, sand boxes. 

(b) PaJ?:affin wax with melting point under 1J-)°C (120°F). If the melting point 

of paraffin wax is higher it can be lowered by the addition of lanolin. 

(c) Bath thermometer. 

(d) Grease-proof or waxed paper (can be replaced by newspaper). 

(e) Small blankets. 

(f) Soap. 

Technique 

Wash the hands and forearms of the patient; cover any skin lesions such as 

abrasions, cuts, blisters, etc., with adhesive plaster. 

The patient should put the left hand in the wax bath, avoiding contact with the 

basin in order to prevent burns. The hand should be taken out immediately and the 

paraffin allowed to congeal; repeat this 6-10 times. 

The wax covering must be kept intact, and it is important that all air be excluded 

and that cracldng of the wa.X coat should be avoided. 

When the final layer of wax has been applied, the hand should be wrapped in paper 

and then in blanket material to preserve the heat for 20 minutes. 

Repeat the same process with the right hand. 

After 20 minutes, the paraffin wax can easily be peeled off, and can be melted 

and used again several times. 
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Advantages 

The fingers become more mobile and active exercises can be performed better. 

'!'he sk:L.n becomes more smooth and supple. 

The wax bath helps to loosen stiff joints. 

Pain is relieved. 

Anhidrosis may disappear and sensation return in anaesthetic hands. 

After the p~raffin wax bath, the following is recommended: 

Rub a small amount of oil (coconut, olive, chaulmoogra oil) over both hand.L 

Il!assage the dorsal side and palm of the right hand with the left hand from the wrist 

to ·:~he tip of the f1ngers in a downward direction. Grasp the right metacarpo-

yhalangeal joj_nt cf the right thumb with the left thumb and index finger and massage 

tn c.t dm·mward direction towards the tip, 6-10 times. After the thumb, the index, 

J.c1g, r:Lng and l.ittJ.e fingers are massaged in a similar manner. 

'rhe left hand and fingers are massaged in the same way with the right hand and 

:fi.ngex's" 

In patients with mobile claw, massage prevents contracture and improves the 

mobility of the fingers and their capacity to straighten. In patients with some 

dcgre~ of contracture due to retraction of the skin, oil massage softens the skin and 

All patients with paralysis of the fingers or stiff joints should be encouraged ' 

·to move their fingers as frequently as possible. The patient must exercise h::i,s 

fingers every hour of every day, and should be taught th.l'l.t the secret of mobility is 

continual gentle exercise and not violent manipulation. 

At the begim1ing the physiotherapist should take a group of patients and 

:instruct them in the most suitable exercises. The following are recommended for one 

l-::.o'.:tr 1 s exercise~ 
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Exercise 1 

Put the han~s on the table palms downwards. 

Spread out and then join the fingers, counting 1, 2, 3. 

Repeat the exercise 10 times. 



00 

01 
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Exercise 2 

Put the hands on the table, the backs of the hands in contact with the table. 

Bring the palms together, keeping fingers straight. 

Open the palms and return to first position. 

Repeat the exercise 6 times. 
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Exercise .3 

Put the tip of the thumb on the base of each finger one after the o~her, 
counting 1, 2, .3, 4. 

Repeat the exercise putting the tip of the thumb on the proximal inter-
phalangeal joint, countinl{. 1, 2, .3' 4. 

Repeat the exercise putti~ the tip of the thumb on the distal inter
phalangeal joint, counting 1, 2, .3, 4. 

Repeat the exercise putting the tip of the thumb on the tip of each 
finger, bending only the metacarpophalangeal joint. 



0 
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Exercise 4 

With the tip of the thumb touch the tip of each finRer in turn, making an "0" 

shape. In bet11een each movement the thumb and fifl!:ers should be fully extended. 
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Exercise 5 

Put the tip of the thtlllb against the tips of all the fingers together. 

In India, this exercise is called "picking up food". 
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EXercise 6 

Extend the wrist and flex and adduct the fingers; then flex the 

wrist and extend and abduct the fingers. 



("') 

.!? 
u. 

Exercise 7 

Put the back of the harrl nat on the table. 

Flex the finr,ers until their tips are in contact with the palm!., counting 1, 2, 3. 

The contact between the back of the hand and the table prevents the extenSion of 
the first phalange. 

Repeat the exercise 10 times. 
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Exercise S (should be the final exercise of each session). 

The patients pick up various small objects such as pins, but~ons, etc. 
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ANNEX 2 

EXTE:NT OF THE PROBLEM 

The Expert Committee on Leprosy, in its second report, estimated that about 25 

per cent. of all leprosy patients have some physical disability and affirmed that 

many of them need physical rehabilitation. 

The Expert Committee emphasized the necessity to ascertain the extent of physical 

disability by approaching each country where leprosy is endemic, as it is believed that 

the extent and type of disability varies from one country to another. 

In order to obtain the information requested by the Expert Committee, the 

following two forms, based on the scheme of classification recommended by the Expert 

Committee, have been issued, together with instructions for their completion. 

Form No. 1 is designed to determine the frequency of disabilities and deformities 

in relation to sex, type of disease, and combinations of disabilities. If possible, 

it would also be very interesting if the number of disabilities which existed before, 

and tho\Se which commenced after the beginning of leprosy treatment, could be indicated. 

Form No. 2 is designed to ascertain the frequency of different grades of 

disabilities, in order to prepare the organization of a programme of physical rehabili

tation throughout the world. When completing this form, please take into consideration 

the following points: 

1. Anaesthesia to pain is generally present in all cases with deformities in Grades 2 

and over (of A and B). Please record under Grade 1 cases with anaesthesia to pain 

alone and without any other degree of disability. 

2. Combinations of grades may appear in the same patient, therefore please record 

all existing disabilities; for example, in B, one patient can present simultaneously 

trophic ulceration (Grade 2) and partial absorption of the foot (Grade 4), and both 

grades should be recorded. 
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Annex 2 

3. Generally~ deformities and disabilities are more frequent among patients 

hospitalized in institutions than among patients receiving ambulatory treatment. If 

both kinds of patients exist in the country; please record them separately, using one 

set of forms to record in-patients in'institutions, and another set of forms to record 

out-patients receiving ambulatory treatment. 

If it is not possible to record existing deformities and disabilities of all 

out-patients treated, please take a sample of several hundreds of cases. In order 

to avoid any bias, it will be necessary to list all the out-patient clinics, take a 

number of clinics at random and examine all the out-patients attending them. 



Form No. 1 

Doctor ----------------------- Country ---------------- Centre -------------------

Lepromatous Tuberculoid Indeterminate Borderline Total 

M F M F M F M F 

Total number of 
examined patients 

Total number of 
disabled patients 

Patients with 
disabilities of 
r.rype A (hands) 

"Datients ;qi th 
disabilities of 
'l"ype B (feet) 

batients with 
disabilities of 
Type C (face) 

Patients with 
disabilities of 
Types A + B I 

Patients with 
disabilities of 
Types A + C 

Patients with 
disabilities of 
Types B + C 

Patients with 
disabilities of 

I 
Types A + B + C 



A. HANDS 

---· 

B. FEET 

c .. FACE 

[D. MISCEL-
LANEOUS 

SCHEME OF CLASSIF'ICA'I'ION B'OR GRADINu O.tt' PHYSICAL DISABILITY 
RESULTING FROM LEPROSY 

Right Left 

Grade 0 - Ai)sence of disability 

II 1 Anaesthesia to pain -

" 2 Mobile claw hand. Useful thumb -
II 3 Intrinsic paralysis . 1 . - :tnvo __ v1ng 

fingers and thumb, or fingers only 
but with contre.cture 

II 4 Partial absorption of the fingers -
but with useful length remaining 

II 5 Gross absorption. Stumps only left -
Grade 0 - Absence of disability 

II 1 Anaes:.;hesia -
II 2 'I'rophic ulceration (present or past) -
II 3 Paralysis (dropped foot or claw toes) -
II 4 Partial absorption of the foot (up tc -

one-third of surface area of the sole 
lost) 

II 5 G·ross absorption (more than one-third -
of the foot lost) 

Type 0 - Absence of disability 

!f 1 A permuncnt mark or sti.gma of lepros~ -
not amounting to ugliness (loss of 
eyebro11-rs ~ deformity of the ear) 

-
II 2 Collapse of nose -
II 3 PECral;ysis of the eyelids, including -

lo.gophthalmos of the facial nerve 

II l~ Loss of vision in one eye or dimness of -
vision in both eyes (can count fingers) 

II 5 - Blindness 

Type 0 - Absence of disability 
-

It 1 Gynaecomastia -

" 2 Involvement of the larynx -

Form No. 2 

Bilateral 
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1. INTRODUCTION 

Much of our understanding of health and disease has been gained through the 
patient study by many workers of the relationship bejween man and his enVironment, 
biological, physical and social. The study of this relationship is essentially a 
study of variation and the statistical or numerical method is very important for the 
study of variation. 

Nearly everyone involved in any aspect of medicine needs to have same 
ltnowledge of statistics. Medical workers will better understand the conclusions 
of articles in journals if they have same grasp of the statistical procedures which 
are used. Those doing investigative work in leprosy, as in other diseases, should 
be able to present their findings in a clear and effective manner. They should 
know what statistical techniques are available and should use the appropriate pro
cedure which would enable them to demonstrate the validity or lack of validity of 
their findings. This is not to argue that1everyone in leprosy work or research 
needs to be an expert statistician. He should, however, be familiar with the 
rudiments of statistics. Beyond that, he may wish to use the serVices of a good 
statistician. 

Statistical methods are not, of course, within the scope of this report. 
It might be useful, however, to briefly explain the application of statistical 
reasoning and methods with special reference to leprosy work. 

2. PLANNING AND COLLECTION OF DATA 

The kind of data to be collected and the manner in which the collection 
is made are naturally dependant on the objective of the study or the hypothesis to 
be tested. If, for example, we wish to study the effect of anew drug against leprosy 
or of a possible prophylactic measure against the disease (such as BCG vaccination), 
a very important requirement is that there should be a control group and that this 
control group should be comparable to the study group in every respect but that under 
cons ide ration. Thus, in a therapeutic experiment, there should be an untreated control 
group; in leprQsy, however, it is obviously not ~cssible to keep a control group of 
untreated patients under observation for any length of time. The next best thing 
is done and this is to compare the new drug under trial with one of already known 
therap~utic value (sulfones). This procedure has been followed in the clinical 
evaluation studies of the Leonard Wood Memorial and the Philippine Department of 
Health. 

Whenever the basic objective of the study follows the form: What is the 
relationship between A and B or between one particular group and another?, a 
control is neceaoa.ry. There are studies, however, in Which a. control is not; 
required. In the latter, the basic question is of the form: How much is there of 
A? Prevalence studies are of this latter form and they are very important in 
leprosy because they determine the extent of the problem and the direction of the 
campaign for its control. It might be mentioned that in determining the prevalence 
of leprosy, it is not practicable to examine entire populations and a sample of 
the population is obtained instead. It then becomes necessary to consider how 
representative is this sample of the entire population. In general, the sample 
must have essentially the same composition of the population from which it is 
drawn if reliable inferences are to be made about that population. 
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3. TAJ3ULATION OF DATA 

It is very important that the numerical findings of any study be presented 
clearly and concisely. Usually the data should be given by means of tables or charts 
or both. Tabulation is merely a systematic arrangement of the data 'tvhich have been 
collected. It presents the findings of the study in compact form, with the data 
arranged in contiguous columns and rows. Tabulation is essential in order to 
obtain a picture of the interrelationship among the items and so as to facilitate 
comparisons. Since the objective of tabulation is an orderly presentation of the 
observation, it is important that a table be so organized as not to require reference 
to the text to be understood. Table titles should be explicit as to the lind of 
data presented in the table, what time period they cover and for vThat area they have 
been collected. Heads of columns and rows should be clearly marked and the units in 
which the data are expressed clearly shown. Whenever percentage or rates are presented, 
the base on which they are computed should be indicated. 

The process of classificationreveals that there are in general two kinds of 
data. These can be distinguished by the characteristic.s of the scale along which they 
are classified. Whenever the division points on the scale can be identified or divided 
numerically, the data are referred to as measurement data, and the table showing the 
frequency With which observations occur along the scale is known as a frequency 
distribution. Data on age, weight, blood pressure, temperature, quantitative 
laboratory findings, etc., are measurement data. 

The classification of data when the scale of classification cannot be marked 
numerically is much more difficult. Data of which the classification is based on some 
attribute rather than a measurable cl~racteristic are known as attribute data. Good 
examples of attribute data are the clinical types of leprosy and the various stages 
of clinical advancement of the disee.se (I.J., 12,13, etc.). The only reason for 
making a distinction between measurement and attribute types of data lies in the fact 
that, because of the relative objectivd.ty of measurement data, most investigators 
will agree on a definition of where the division points on the scale will fall so that 
observations classified in this manner have the same meaning for almost everyone. This 
is not the case, however, with attribute data. Leprosy workers, for example, have 
shown much disagreement as to the clinical types of leprosy and there is no clear 
definition as to what is an Ll, L2, or 13 case. The point, however, is that same 
definition must be agreed upon before it is possible to make meaningful tabulations. 

4. GRAPHICAL REPRESENTATION OF DATA 

The presentation of statistical material in graphic form is a device for 
emphasizing salient points which may be lost in the mass of figures in a table. 
There are many varieties of graphs, samples of which may be seen in any textbook 
of statistics. Ordinarily, the graph of attribute data takes the form of a bar 
diasram. When one wishes to show the trend of data with time, a line diagrti.\lll is 
usually used. When dealing with measurement data, a histogram is often used to 
show the general characteristics of the frequency distribution. Thetest of a good 
graph is whether it is readily understandable without recourse to the table containing 
the data from which the graph is dra.wn. 

5· ANALYSIS 

The process of analysis is essentially one of comparison; a comparison, 
for example, of the percentage of clinical imprQvement observed in a group of 

( 
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lepromatous patients under treatment with a new drug (Amodiaquin) and that of a 
comparable group (control) under treatment with a "reference" drug (DDS) as shown 
in the table on page When such comparisons are made, it is the exception rather 
than the rule to find that the absolute numbers in the two groups being compared 
are exactly the same and it therefore becomes necessary to take account of the 
numbers in each group. 

Two commonly used tests for significance of differences in proportion are 
the four-fold table (or test) and the Chi square test. Examples of the two methods 
are given in the following pages. 

6. TESTS FOR SIGNIFICANCE OF DIFFERENCES IN PROPORTIONS 4.ND INTERPRETATION OF 
RESULTS 

6.1 The four-fold table 

: 

The following is an example of a four-fold table 

Comparison of proportions of clinically improved patients at the end 
of 96 weeks of therapy. Amodiaquin group and DDS group. Clinical Eval .... 
uation Studies. Fourth Series, Eversley Childs and Central Luzon 
Sanitariums. 

i Clinical s~a~~s after 90 Percent 
Therapy group weeks of therapy Total improved 

Improved Not Improved 

Test group (Amodiaquin) 36 46 82 43.9 

Control group (DDS) 121 43 164 73·8 

Total 157 89 246 63.8 
I 

I 
I 

The above table is known as a four-fold table because there are two ca
tegories each way with four primary cells. Is the difference in the propor
tion clinically improved between the test group (Amodiaquin) and the control 
group (DDS) a real difference or is it one which might arise by chance even 
though there was really no difference between the groups? 

We need to know if the observed difference of 29.9% is a significant one, 
i.e., more or less than two standard deviations (5% probability of a chance 
occurrence) or three standard deviations (less than 1% probability of a chance 
occurrence) away from the center of the courseof differences. This curve cen
ters at zero since the hypothesis to be tested is that there is no difference 
between the two groups, and vTe wish to determine the extent of chance varia
tion under this hypothesis. 

Com utation of the standard deviation of the dif~erence or of the cur~e 
of differences • The standard deviation is computed from the formula: 

where p : probability of the occurrence of the 
event (clinical improvement, q ; 1 - p and n : the 
size of the sample. The true value of p is unknown. 
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Since our hypothesis is that there is no difference in the two groups, 
the most likely value of p in the above e~lo is that for the total; 
hence p = 0.638 and q : 1 - p : 0.362. 

We then have the following formulae: 

a; ~ fi!. 
where n1 

the a,umber of patients in the test (Amodiaquin) 
group, 

vrhere n2 - the number of patients in the control (DDS) group, 

and difference -
+ .638 X .362 

164 

ence 

: v .004224 .o65 

Then the observed difference divided by the standard deviation of the differ
~ - 4.53 standard deviations. Thus the ~taerved difference is 

4.53 standard deviations away from the center of the curve of differences. 

Since it is far beyond two standard deviations, a difference of this magni
tude would occur by chance only once in many thousands of trials. Other 
things being equal, then, it appears that the difference is a real one which 
may be attributed to the effeO.t of therapy. In other words, Amodiaquin was 
found to be definitely inferior to DDS in the above drug trials. 

Interpretation of results of tests of significance. As a matter of chance, 
Observations falling fUrther away from the centre of the curve of differences 
than two standard deviations will occur only five times in 100. If then the 
observed difference lies outside of two standard deviations, we may say that 
if there were really no difference in the two sets of observations which are 
being compared, a difference as great or greater than that observed would 
occur less than five times out of 100 purely as a matter of chance. The 
dividing line between what is considered statistically significant and what 
is not is purely arbitrary. One may :ere fer to set the dividing line at three 
standard deviations, in which case the chances are less than one in 100 that 
an observation will fall outside this distance from the center purely by chance. 

If a difference is found not be statistically significant, all that 
can be said is that since it might easily arise by chance, it is not possible. 
to determine whether the difference was the result of the experiment'or not. 
If, however, the difference is found to be one which is most unlikely to 
occur by chance, an explanation for the difference must be sought. If the 
two groups are alike in ~very respect but that being tested, i.e., if all 
other things are equal, the difference may be attributed to the factor being 
tested. 
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6.2 The Chi Square test 

Situations often arise in which the percentages or proportions to be compared 
are classified into more than two categories, as shown in the following table. In 
this instance, the chi square test may be applied. 

Comparison of the clinical status of lepromatous patients at the end 
of 96 weeks of therapy. Amodiaquin group and D:OO group. Clinical 
Evaluation Studies, Fourth Series, Eversley Childs and Central Luzon 
Sanitariums. 

Therapy group Proportion Clinical status at end Total 
of 96 weeks Amodiaquin DDS of total 

Improved, mod. to aarked 9(20) 
14 ... , 

52 t._±r 61 0.248 (24.8%) 

Improved, slight 27(32) 69(64) 96 0-390 (39-0) 
Stationary 28(23) 42~ID 70 0.285 (28.5) 

181.11 ~_gj Worse 19 0.077 (7.7) 

Total 82 164 246 11.000 (100.0) 
i 

It may be seen in the above table that more patients appeared to have improved 
under DDS therapy than under Amodiaquin; in addition, more patients became worse under 
Amodiaquin. Is this really true or could differences like those seen in the above 
table readily occur as a matter of chance?. The general reasoning process in the 
application of the chi square test to this problem is the s.ame as that of a four-fold 
table. 

The assumption is made that there is no real difference between the two 
therapy groups with respect to clinical status after 96 weeks of therapy. Under 
this hypothesis we might expect each group to show the same percentage of clinically 
improved, stationary or worse. Thus, in the Amodiaquin group, we would expect 24.8% 
or 20 of the 82 patients to be moderately-markedly improved; similarly, we would expect 
24.8% or 41 or the 164 patients in the DDS group to be moderately-markedly improved 
also. In this manner, we would get an expected number for each cell of the table. These 
expected numbers are encircled or boxed in the above table. The problem then is to 
&etermine whether the difference between the observed frequencY. and those expected under 
the hypothesis of independence are likely to occur as a matter of chance. Although 
this is the same type of question that arises with respect to data in the four-fold 
table, the technical procedure for ~nswering it is slightly different and goes under 
the name of the Chi square test (X). The computation is as follows: 

(the theoretical - observed frequencies)2 
Chi square ~ the theoretical frequency 

2 2 X (T - 0) 

2 X ~ 
+ 

T 
(20 ~ 9)2 (41 - 52)2 (32 - 27)2 (64 - 69)2 

20 + 41 + 32 + 64 
(23 - 28)2 (47 - 42)2 ( 7 - 18)2 (12 - 1)2 

23 
39.15 

+ + +---
47 7 12 
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Degrees of freedam0 (d.f.) 3· The degrees of freedom (n) represent the 
number of independent values which have to be calculated. In the above table1 
only 3 of the 8 values have to be calculated while 5 can be determined by 
subtraction from the marginal totals. 

Reference to a table of Chi squares showing the probability of obtaining 
a particular Chi square value by chance alone shows that a Chi square of 39.15 
would occur less than once in many thousands of trials purely through the 
operation of chance. It is very unlikely, therefore, that the hypothesis 
that there is no difference between the Amodiaquin and DDS groups in the 
above example is correct. The explanation of the observed difference must 
be the therapies instituted, if it can be established that the two groups 
are comparable in every other.respect but that of therapy. 

For three degrees of freedom, the Chi square value at 1% level 
(probability that such a difference would occur by chance once in 100 times) 
equals 11. 341. The value we have obtained for the above example is 
39.15, which is far beyond that for:· the 1% level of probability. 

Note: This report has quoted freely from "Statistical Reasoning" by 
Paul M. Densen (Preventive Medicine and Hygiene, Rosenau) and from 
textbooks on medical statistics by Croxton and Bradford-Hill) 

f 
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The epidemiology of leprosy is the study of the occurrence and distri
bution of the disease, in its various forms, at different periods of time 
throughout the world. More particularly, it deals with the relationship 
between the incidence of the disease and climate, hor;.sing, diet and other ecolo
gical conditions v~!ich may affect either exposure to infection or resistance 
to the disease. Epidemiology operates by means of investigations designed to 
clarify the problems of origin, evolution, and decline of leprosy; and also the 
establishment of endemicity. It attempts to learn the method of transmission 
of the disease, and all factors which favour or modify transmission. The 
objective of ep~demiology is to explain variations in incidence and, by so doing, 
to indicate control measures which are most likely to be effective. 

The difficulties encoU11tered in the epidemiological study of leprosy 
are well recognized. The disease has great chronicity and there is a prolonged 
latent period between infection and the manifestation., of clinical signs. The 
disease has not yet been definitely tre.nsm.itted to animals and no method of 
cultivation of the leprosy bacil·;_·~:ts is available outside of the human body, 
thus preventing possible diagnosis during the latent period. In the clinical 
field, skin lesions and other manifestations must be observed over a period 
of years. 

Similarly, in the collection of statistical information, such as attack 
rates in groups of the popnlc.tion varying with respect to some factor of 
possible significance, data must be collected over a long period of time This 
necessitates the use of statistical methods now generally used in the study of 
other chronic diseases such ns the :rn.odified life ta.ble method. This method is 
especially useful in studying att(~ck r<~tes in leprosy households, f'l.S it takes 
into account births and other entrances into the household as well as deaths 
and other departures from. the hous chold and carm:uni ty. 

The primary task of the epidemiologist is to determine the magnitude of 
the leprosy :problem in his area and to define it in such ter.rJs as will :permit 
comparison with other are?.s in his 01v-:1 cou.ntry and vr:!.th other countries. 
It is obvious, therefore, that there must be common denominators in the recognition 
and definition of the disease, in classification of its various types, and in 
the basic data which are collectc~ reg~rding the individual :patient and the 
general population. 

When these elementa,ry concUtim:s are satisfied, and vihen necessary per~ 
sonnel and funds are available, the e:pidemioloe;ist should turn to investigation 
of special topics designed to throw light on the fvnd:"':.::~Gntal and yet unlmown factors 
which are responsible for the occurrence and spread of J.eprosy. 

For the purpose of estc.'bl-ishinc; the frequency of leprosy by age, sex, racial 
groups, in different countries, and of its respective types, it is essential that 
the same basic terminology should 'be the same everyvrhere. Uniformity of data 
gathered from the ivhole world vTill a.llO':·:r valuable conclusions to be drawn. 
Appended to this report are suggested lepros;x: inc'!:;tces recamnended by the com
mittees on epidemiology of var:l.ous International LeprcFy Congresses. 

The preceding statements were taken almost entirely from reports and 
recommendations of the committees on epidemiology of past International leprosy 
Congresses. The epidemiology ccm:mittee of the Seventh Congress (Tokyo, 1958) 
emphasizes the importance of prevaJence studies in the follO'I-ring paragraphs. 

Prevalence. The im:pc}:·ta.nce of oota:i.ning estimates of prevalence cannot 
be exaggerated. Only in this waycan an adet.1uate basis be provided for direction 
of the antileprosy cempaign and for measurem~nt of its results. 
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Apart from difficulties of topography and deficiencies in transportation, 
there are human problems which may interfere with surveys which require examination 
of the general population. Objecti~no may be rooted deeply in religious or tribal 
customs, or they may be based upon fear of discovery of the disease. A preliminary 
educational campaign is essential, but to ensure its success the co~operation of 
civil administrative officials should be sought. 

Recognizing the fact that it will not be practicable to sample scientifi
cally in many countries, it is desired to encourage the carrying out of more 
limited surveys, such as examination of the population of villages and other units. 
These examinations should be repeated periodically according to circumstances. In 
many areas, only these procedures are practicable. Caution is advised in applying 
the results more generally, because one of the peculiarities of leprosy is its 
concentration in certain localities. Physical examination of entire populations, 
except under special conditions, is unrealistic and estimates must be made in 
other ways. In certain countries in which prevalence is high it may be practicable 
to carry out correctly designed sampling surveys at intervals of five to ten years. 
The fundamentals are to determine the method of selection of the individuals to be 
examined and the numbers to be included •. These questions demand, in every instance, 
joint planning by leprologists, epidemiologists and statisticians. In this 
planning all facts which relate to prevalence should be taken into account, such as 
the numbers of villages or other population groups. If such surveys are feasible, 
their cost will be repaid many times by sreater efficiency of control work. Because 
of the scarcity of qualified personnel, the World Health Organization could render 
a great service by making experts available to government to assist in planning 
these sampling surveys. 

Examination of selected classes or groups, for which good health may be 
a factor in selection, such as military, police,or employees of various indus
tries, yields very little information which is of value in estimating the pre
valence of leprosy in the general population. However, examination of school 
children may yield useful information. 

(See Table 1 and 22 Annex 1) 



RECOMMENDED INDICES 

1. The prevalence rate or prevalence index 

The number of cases of leprosy existing in a population at a specific date: 

Prevalence index ~ 
number of cases of leprosy x 1000 

total enumerated (or examined)population 

number of ~.ru;es in children under 15 yrs x 1000 
Prevalence rate for children ~ total enumerated population over 15 years 

number of cases in persons over 15 years x lCCO 
Prevalence rate for adults = total enumerated population over 15 years 

Prevalence rate for household contacts: 

number of cases in Eersons with household exposure x 1000 
total enumerated population with household exposure 

Wherever it is possible to classify the leprosy cases according to type, 
the above prevalence rates should be broken down by type of the disease. In 
calculating the rates for specific types the denominator should be, as for total 
prevalence, the total enumerated or examined population of the area, village, city 
or country. 

2.. The incidence rate or incidence index 

This index is important if we wish to learn the trend of the disease. In 
areas where repeated surveys are made it will be possible to compute an estimated 
annual incidence rate, i.e., the number of new cases appearing in the population 
during a period of one year: -

Annual incidence rate 
number of new cases in a year 

= total enumerated population 

Annual childhood incidence rate: 

X 1000 

number of new cases in children {under 15 years of age) x 1000 
total enumerated population under 15 years of age 

Annual adult incidence rate : 
number of new cases in persons over 15 yrs of age 

X 
total enumerated population over 15 yrs of age 
1000 

Annual incidence rate for household contacts: 

number of new cases in persons with household exposure-
total enumerated population with household exposure X lOOO 

It is desirable to break down the foregoing incidence rate by sex and 
by type of the disease. Incidence rates may be obtained in special long time 
studies for persons exposed in the household to different types of leprosy and 
for those without household exposure. The difficulties of such studies are 
recognized and the advantages of the l!fe table method are emphasized. 
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If leprosy surveys of the population are not made and prevalence or incidence \ 
rates are not available, the following indices may be used: 

1. Case-type rate number of lepromatous (or nonlepramatous) cases 

per 100 cases of leprosy (lepromatous cases lepromatous rate) 
total cases x 100 = per 100 cases • 

2. Sex-rate: number of male cases per 100 cases of leprosy. 

3· Childhood rate: number of leprosy cases in children (under 15 years of age)' 
per 100 cases. 

4. Contact rates: 

(a) Familial or household: number of cases with household contact 
per 100 cases of leprosy. 

(b) Extrafamilial: number of cases with extrafamilial contact per 
100 cases of leprosy. 

(c) Unlmown: Number of cases with contact unknown per 100 cases of 
leprosy. 

The above rates are based only on percentages of total patients and are 
therefore not as informative as prevalence or incidence rates. These rates should 
also be broken down by type of the disease. 

Evaluation of clinic treatment In many parts of the world, especially where 
large numbers of patients are being treated as outpatients, there is opportunity to 
measure the effectiveness of treatment. There are three indices which could be used 
at all clinics or institutions; 

(a) Index of clinical effectiveness(treatment and clinica.larrest being defined: 
cases becomiPS arrested during year x 100 cases treated during year 

This index should be calculated separat~ly for different types of 
leprosy; also, in larger clinics, for age and sex groupings. 

(b) Index of bacteriological effectiveness (the number of sites being 
stipulated and negativity being defined): 

cases becomin bacteriologicall ne ative duri ear x 100 
bacteriologically positive treate during year 

This index7 lil(ewise, should be calculated separately for each 
type of the disease, and, if desired, separately for patients on various 
therapies and durations of treatment. 

(c) 'Index of effectiveness in case finding, or discovery rate: 
new cases discovered during year 
population of the area X 100 

Here, likewise, cases should be classified by type, and cases 
and population by sex and age groups. 

The average age on discovery and also the average duration of the disease 
on discovery. should be studied. These will decline progressively with the success 
of the clin:i..c. 
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Age 
Group 

0 - 4 

Sex 

Male 
Female 
Total 

Annex 1 

Table 1 - Frequency (prevalence) of lepromatous and non-lepromatous 
leprosy by sex and age, Talisay, 1936-1937 

Popula
tion 

853 
806 

1 659 

I . . Leprosy cases 
1e-:Pro:-----·--·· ·"filton ..:1e:Prol· 
matous l matous 

0 
0 
0 

1 
0 
1 

1 
0 
1 

0 
0 
0 

1.2 
0 
o.6 

1.2 
0 
0.6 

5 - 9 Male 769 0 
1 
1 

1 
0 
1 

1 
1 
2 

0 
1.3 
0.7 

1.3 
0 
0.7 

1.3 
1.3 
1.3 

10 - 14 

15 - 19 

20 - 29 

30 - 39 

40 - 49 

50 - 59 

60 over 

All ages 

Female.. 751 
Total 1 520 

Male 635 
Female 634 
Total" l 269 

Male 575 
Female 575 
Total 1 150 

I 

Male i 
Female 
Total 

888 
964 

1 852 

Male I 582 
Female I 543 
Total 

1

1 045 

Male !~42 
Female 479 
Total 921 

~,!{ale 281 
Female 311 
Total 592 

Male 292 
Female 372 
Total 664 

Male 5 237 
Female 5 435 
Total tLO 672 

1 
1 
2 

10 
4 

14 

37 
11 
48 

28 
11 
39 

11 
3 

14 

5 
3 
8 

2 
2 
4 

8 
6 

14 

I 7 

I~ 
I
! 12 

23 

! 
I 

1 
3 
4 

9 
7 

16 

17 
6 

23 

48 
23 
71 

29 
14 

I :; 
! 22 

10 
6 

16 

1.6 
1.6 
1.6 

17.4 
7.0 

12.2 

41.7 
11.4 
25.9 

55.8 
20.3 
37·3 

24.9 
6.2 

15.2 

17.8 
9.6 

i 13.5 

6.8 
5.4 
6.0 

I 18.0 I. 
I 1

6
2 .'

6
2 I· 

f J 

P 1 t 
_ number of cases of leprosl x 

1000 reva ence ra e - population 

12.6 
9·5 

11.0 

12.2 
3·5 
7.8 

12.4 
12.4 
12.4 

2.0 
5·5 
3.8 

9.0 
8.4 
8.7 

17.8 
9.6 

13.5 

8.2 
6.5 
7.3 

I 

14.2 
11.0 
12.6 

29.6 
10.4 
20.0 

54.1 
23.8 
38.3 

57.8 
25.8 
41.2 

33·9 
14.7 
23.9 

35.6 
19.3 
27.1 

24.0 
18.8 
21.1 

! 26.2 
/13.1 
. 19.5 

Pr 
_,_ - 37 

Gva...~Mnce rate for lepromatous leprosy 7 males, 20-29 years ·· egs- x 1000 :: 

208 41.7 
Prevalence rate for total leprosy, entire population : 10 672 x 1000 = 19.5 
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Table 2 - Frequency of leprosy, Talisay, 1936 - 1937, according to history 
of household exposure. 

Persons Cases of! Rate per 
History of exposure examined leprosy 1000 

Persons with household contact with lepromatous 
(open) cases . . . . . . . . . . . . . 671 67 99·9 

' Persons with household contact with non-lepro- I matous (closed) cases •..••••• 309 4 

I 
12.9 

Persons with ho~ehold contact with unexamined 
cases . . . • . . . . . . . . • . . . 66 6 9Q.O 

Total, household contacts . . . . . . 1 o46 77 73.6 

.Persons without history of household exposure • · 9 552 131 13.7 

Total examined (excluding 74 unexamined residents) 10 598 208 19.6 

* 
Note: Type of primary case not known; patients died before they could be examined 

by the authorities. 

Prevalence rate : 
number of c~ses of leprosy x 1000 

populat~on 

Prevalence rate for total leprosy, entire examined population : 1~~98 x 1COO : 19.6 

Prevalence rate, household contacts of lepromatous cases : 67 
671 

X 1000 :: 99·9 

Prevalence rate, household contacts of non-lepromatous cases : 
4 -x 1000 = 12.9 

309 

~ -Prevalence rate, population without known household exposure 131 
9 552 X 1000 - 13.7 

Available data collected during the initial survey of Talisay permitted 
a direct approach to the problem of the relative frequency of leprosy in persons 
exposed in the household and in those not so exposed. These data, summarized 
in the above table, show a much higher prevalence for those exposed in the household. 
There is no difference, however, in the prevalence rate for those exposed to 
"closed" cases (12.9 per 1000) and that for those given a negative hist?ry of 
household exposure (13.7l~r 1000). 

' 
I 
I 
l 
l 

I 

-·· "'\ 
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1. INTRODUCTION 

The data in this report were collected in the course of the field studies 
of leprosy carried on in Cordova since 1933 and in Talisay since 1936 by the 
Leonard Wood Memorial and the ~partment of Health of the Philippines. Cordova 
is one of two municipalities in Mactan Island, which is separated from the Cebu 

ma1'nland about 8 miles south of Cebu City. Intensive leprosy surveys w·ere conducted 
in Cordova in 1933, 1941 and 1948; similar surveys were made in Talisay in 1936-
1937 and in 1950-1951. With very few exceptions, the entire enumerated populations 
of Cordova and Talisay were subjected to physical examination during the surveys. 

The physical examinations were always preceded by a house to house census 
of the community. The family record forms were particularly designed to provide 
data essential for the construction of life tables. The schedules prepared during 
the original surveys gave the history of each household from its establishment, listing 
those living at the time of the examination and all former members with dates of 
birth, deaths and departures from the household and community. On each resurvey a new 
household census was made of each community. The new record of each continuing house
hold was checked against the original. Entries were made of changes which had occurred; 
dates of births, deaths and removals were carefUlly checked, and new households were 
added. Particular attention was given to reconciliation of the original and 
resurvey populations of each area, and in Cordova, the dates of birth, death and 
marriage were verified from church or municipal registries. 

The population included in the cubs·ervationalpart of these studies thus 
consists only of those persons who were living during the original surveys and those 
who entered Cordova or Talisay either by birth or by immigration between the first 
and final surveys • In the same manner, cases of leprosy included are those who were 
living when the original household schedules were made and those who developed 
leprosy between the first and final surveys. 

The periods covered are the intervals between the midpoints of eensus
taking in each locality. These intervals were: for Cordova, from the first enumeration 
in 1933 to the second in 1941, slightly under 8 years; from the second in 1941 to the 
third in 1948, 7 years; and from the first to the third, slightly under 15 years, for 
Talisay, from the first in 1936-37 to the second in 1950-51, approximately ll~ years. 

2. PREVALENCE RATES, INITIAL AND FINAL SURVEYS 

By definition, the prevalence rate of a disease is expressed as the 
number of cases existing in a unit of the population at any given time. Prevalence 
rates are of practical importance because they give the magnitude of the leprosy 
problem on the date for which it is determined. Changes in prevalence, however, 
may be subject to misinterpretation., because they may be caused by variation in 
incidence, or in duration or in both incidence and duration. If it can be shown that 
duration has remained unchanged, prevalence rates for two successive periods indicate 
the trend of the disease during the interval. 

The prevalence rates for total leprosy and for each type are given for 
the initial surveys and resurveys in Table 1. The figures for total prevalence 
show no significant change; the rate was 19.3 per 1000 on the first examination 
and 18.5 on re-examination 14-15 years later. Examining the figures more closely, 
it is seen that the reduction occurred only in the lepromatous type, from 11.6 per 
1000 to 5.4 The non-lepromatous cases, on the other hand, increased from 7.7 to 
1000 to 13 .1. 
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It is of interest also to note changes of prevalence at various ages, 
and a comparison of the initial and latest surveys is given in Table 2. The figures 
show same increases in lepromatous leprosy for ages under 15 years, but the numbers 
are small. From 15 to 39 years of age a striking reduction in prevalence took place. 
A large part of the lepromatous leprosy formerly present at these ages disappeared 
and was not replaced. For ages over 40 years the rates for the two surveys are not 
significantly different. 

The prevalence rates for non-lepromatous (tuberculoid and indeterminate 
leprosy,)on the other hand, show increases at every age group except from 50-59 years, 
but most strikingly in childhood. In children of 5-9 years only one case was found 
in the earlier examinations, as against fifty in the resurveys. In the initial 
surveys a total of only twenty-four cases were discovered in children under 15 years 
of age, a rate of 4.0 per 1000. In the resurveys 106 cases were found, or 11.7 per 
1000. The increase occurred in both males and females, and in each community. In 
Cordova, the increase in prevalence rate for non-lepromatous leprosy, for ages under 
15 years, i>Tas 8. 4 per 1000 and in Tali say, 8. 3. 

3. INCIDENCE OF LEPROSY BETWEEN SURVEYS( OBSERVATION PERIOD) 

As distinguished from revalence rates (number of cases existing in a 
unit of the population at any given time , incidence rates are expressed as the 
number of cases occurring per unit of the population within a defined time interval. 
Statistics of incidence or the rate at which cases occur in a specified period of 
time are of greater significance than those of prevalence. Incidence is the 
elementary epidemiological ratio and is the true expression of what may be called 
the force of morbidity of a disease. 

To measure the incidence of leprosy during the intervals between the 
initial and final surveys, a modified life table method has been used. The modified 
life table permits the division of the life of any individual into years during which 
he was present in the community or household, and those during which he was absent. 
It also permits division into years prior to and subsequent to household exposure to 
leprosy. In calculating attack rates, persons are included in the denominator (popu~ 
lation at risk of developing leprosy) only for those periods of their lives during 
which they are known to be present, and they are removed as o:f:the:. date of ·:death or 
departure, if lost for those reasons before the end of the s~uciy. The population is 
expressed in person-years; i.e., each year of life of an individuai is regarded as a 
unit. The sum of the person-yearso.flife recorded for the whole community or popula
tion group constitutes the denominator, and only persons developing leprosy while 
resident in the area or household are counted in the numerator. The results are 
expressed as attack rates per 1000 person-years; i.e., the average number of cases 
per 1000 persons observed for one year. It should be noted that these attack rates 
are an average statement of what is lmown to have occurred over the entire period 
of observation of this study, i.e., 15 years in Cordova and 14 years in Talisay. 

The usual rules of life table procedures were_·followed in that each person 
who was living at the time of the first enumeration (initial survey) was given one
half year of life experience at the age statedonthe original schedule, and one year 
at each successive year of age until the year of his departure or death, of the 
midpoint of the final survey {end of observation), or of development of leprosy, 
whdchever came first, for which he was given one-half year at his attained age. Thus, 
in Cordova the maximum period of observation could not exceed 15 calendar years for 
any person and, in Talisay., 14 years. · Persons entering the community during the 
intervals between the surveys were given one-half year of life experience at the age 
of entrance, and persons departing or lost from observation during the intervals 
because of death or emigra+.ion ivere given one-half year at the age of departure. 
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Similarly, the date of onset of leprosy was taken as the midpoint of 
the year given in the record. Individuals born in the house subsequent to the 
occurrence of leprosy were regarded as at risk from birth. Persons present in the 
household at the time of development of leprosy in the primary case were given only 
one-half year of exposure at the age at which household exposure started. Persons 
entering the household while the case was still present were regarded as having one
half year of exposure at their ages at the time of entrance. A household contact 
was considered to haVe been exposed to leprosy if he had lived with a case for at 
least one month. Subsequently for as long as he lived in the community he was 
considered to have been a household associate at risk of developing leprosy. 

The method of obtaining years of life experience and of determining 
age-specific attack rates for leprosy is illustrated in Table 3, using the age 
groups 5 to 9 years and 10 to 14 years of age. This group comprises a total of 
480.5 person-years of life experience of children of both sexes fram Talisay 
and who were exposed in the household to lepromatous leprosy. Among these highly 
susceptible children, 14 cases of leprosy occurred (4 lepromatous and 10 non-lepro
matous ) during the 14 years duration of the observation period between the surveys 
of Talisay. The average annual attack rate, better stated as the average number of 
new leprosy cases per 1000 persons per year, for total leprosy for these exposed 
children is 17.98 per 1000 person-years for those 5 to 9 years of age, 44.44 per 
1000 person-years for those 10 to 14 years of age and 29.13 per 1000 person~years 
for the entire group. 

4. INCIDENCE IN THE TOTAL POPULATION (OBSERVATION PERIOD) 

The average annual attaclc rates for lepromatous and non-lepromatous 
leprosy are given by sex and age. groups, in Table 4. 

The attack rate for lepromatous leprosy for all ages was more than three 
times as high for males as for females --0.39 per 1000 person-years as compared 
to 0.11. For non-lepromatous leprosy there was no significant sex difference, the 
rates being 0.82 for males and 0.67 for females. 

The age of onset is always difficult to determine, and the error is 
usually in the direction of later rather than earlier age. For lepromatous 
leprosy, the attack rate reached its highest point at 10-14 years of age, but was 
maintained at about the same level in the 15-19 years group. This was true for both 
males and females. 

For non-lepromatous leprosy the peak was at 10-14 years in each sex, but 
the rates were not appreciably higher than those for children of 5-9 years. This 
peak reflects the discovery of large numbers of early macular cases in young children. 

5. NEW CASES IN CHILDREN UNDER 5-YEARS OF AGE 

Among children of 0-4 years, 19 new cases occurred in the interval 
between the surveys, 5 being classified clinically as lepromatous and 14 as non
lepromatous. All of the 5 lepromatous cases occurred in children exposed in the 
household to prior cases of the lepromatous type. Of the non-lepromatous 3 were child
ren exposed to the lepromatous type in the household, and 1 in a child exposed to a 
non-lepromatous primary case. This leaves 10 children with non-lepromatous leprosy 
whose contact with prior cases was probably outside their immediate families. 
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6. NEW CASES IN OLDER ADULTS 

It is of interest also that 13 cases, 3 lepromatous and 10 non-lepromatous, 
were recognized for the first time in persons 50 years of age or older. With one 
exception these were in persons exsmined and considered free from leprosy during the 
initial surveys. One of the lepromatous and three of the non-lepromatous cases were 
in persons known to have been exposed to lepromatous leprosy in the household. None of 
the thirteen cases occurred in persons exposed to tuberculoid or indeterminate leprosy. 

7. INCIDENCE IN LEPROUS HOUSEHOLDS (OBSERVATION PERIOD) 

The household associates of persons suffering from leprosy offer a 
measurable universe in which exposure of persons of both cases and vat.ious agest 
is much more uniform than in the general population. The attack rates which were 
observed among household associates of lepromatous cases, those with household ex
posure to non-lepromatous cases, and the rest of the ·population of Cordova and 
Talisay not known to have been exposed in the household are given in Table 5. These 
attack rates are based on the life experience of 16 366.0 person-years for household 
associates of lepromatous cases, 11 968.5 person-years for household associates of 
non-leproma:tous cases, and 233 758.0 person-years for the 1•est of the population 
without any known household exposure. A total of 75 new leprosy cases (29 lepr~tous~ 
46 non-lepromatous) occurred among household contacts of lepromatous cases, 13 (2 lepro
matous, 11 non-lepromatous) occurred in household contacts of non-lepromatous cases 
and 185 (37 lepromatous, 148 non-lepromatous) contracted leprosy in the rest of the 
population without household exposure. 

Table 5 - Average annual attack rates for persons exposed and not exposed 
in the household, by sex and type of leprosy, Cordova, 1933 to 
1948, and Talisay, 1936-1937 to 1950-1951 

~e occurring: attack rates ~er 1000 person-y;ears 
[Type to which . ._.Lep.x:~a,:tQY.~ ·-·- .. Ngp.-:!:.~..r~tous Tot~~ Leprosy I 

exposed Male Female Male Female Male i Female Total 

Lepromatous 2.61 0.88 3·73 1.76 6.33 2.65 4.38 

Non-lepromatous 0.16 0.15 1.29 0.47 1.45 0.62 1.03 

Not exposed 0.25 0.06 o.6o o.6o 0.85 0.66 0.75 

Total~~ 0.39 0.11 0.82 0.67 1.21 0.79 0.99 I I 

Note: ~~Rates are standardized for differences in age composition. 

Examining first the attack rates for total leprosy as shown in this table, 
it is seen that for persons exp.osed to the lepromatous type the attack rate for both 
sexes (4.38) was more than four times that for the total population (0.99), and about 
six times that for non-exposed perions (0.75). It is of importance also that the 
higher risk for persons exposed in the household to lepromatous leprosy extended to 
both types of the disease. 
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A fact which may be of significance is that persons exposed in the house
hold to the lepromatous type contributed a much larger proportion of total leproma
tous cases than they did of total non-lepromatous cases. The attack rate for lepro
matous leprosy, for both sexes (not shown in Table 5), for persons thus exposed (1.69), 
was more than ten times that for non-exposed persons (0.15). On the other hand, the 
attack rates for non-lepromatous leprosy, for both sexes, for persons exposed to the 
lepromatous type (2 .69), was only about four and a half times that for non-exposed per
sons (0.60). An appropriate method of expressi~g this relationship is that 29 or· 
42.6% of all 68 lepromatous cases occurred in persons exposed to lepromatous leprosy 
in the household, while only 46% or 22.4% of the total 205 non-lepromatous ca~ee 
oc,urred ·tn persons thus exposed. 

Exposure in the household to non-lepromatous (tuberculoid and indeterminate) 
leprosy did not result in attack rates for total leprosy or for either type which are 
significantly different from those which occurred in unexposed persons or in the 
total population. Slight differences between the rates for these groups (Table 5) are 
probably fortuitous. Thus it appears that, in the experience here described, exposure 
±ft the household to non-lepromatous leprosy was not followed by a measurable increase 
in risk of contracting leprosy. 

For lepromatous leprosy, the usual greater risk of males than of females 
is evidence among·household associates to more or less the same extent as in the 
unexposed population. For non-lepromatous forms there is also evidence of a higher 
risl~ for maleo among households associates but not in the unexposed population. 

8. INCIDENCE OF LEPROSY PRIOR TO THE INITIAL SURVEYS 
(RETROSPECTIVE OF HISTORICAL PERIOD) 

The detailed family histories and other records collected during the 
initial surveys (Cordova, 1933 and Talisay, 1936-1~7) permitted the estimation of 
attack rates in a historical or backward direction, i.e., from the date of establish
ment of the households to the dates of the first surveys. In this retrospective study, 
only families with one or more living members were included and in which it was possible 
to complete the life experience of every known member from'.entrance into the family 
either ·co death, to development of leprosy, to departure to another household or 
community, or to the end of the observation, 1933 for Cordova and 1936-1937 for Talisay. 
The results of this historical study are therefore a statement, more specifically an 
average, of what had occurred during the life experience of households of Cordova and 
Talisay prior to the first surveys. The average annual attack rates for persons ex
posed and not exposed in the household according to type of leprosy of primary and se
condary cases are given in Table 6. 

Table 6 - Average annual attack rates for persons exposed and not exposed 
in the household, by tv;>e of leprosy. Presurvey periods, 
Cordova (prior to 1933) and Talisay (prior to 1936-1937). 

Type towhich t Type occurring: attack rates per 1000 person-years 
exposed Lepromatous Non-lepromatous \ Unknown i Total 

Lepromatous 4.38 1.70 0.14 6.23 
Non-lepromatous 0.85 0.75 no cases 1.60 
Unknown 1.98 3·51 no cases 5.49 
All types 3·55 1.68 0.10 5·33 
household expgsure 

remaining population 0.53 0.26 0.05 0.83 
Total rates are adjusted to the age distribution of the combined population 
of Talisay and Cordova. 
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The data in Table 6 is based on the life experience of 21 791 individuals 
amounting to 335 016 person-years, :n which there developed 402 cases of leprosy. 
The highest attack rate for total leprosy (6.23 cases per 1000 person-years) occurred 
in those exposed to bacteriologically positive cases. When the primary cases in the 
household were non-lepromatous, the rate was only 1.60. Thus, for the historical 
period, the risk for household contacts of lepromatous cases was about eight times 
for persons not .exposed, whereas the risk for those exposed to non-lepromatous 
cases was only about twice that for persons who had not been subjected to exposure 
in their own household. 

As in the observational period (Table 5), a larger proportion of lepro
matous secondary cases than of non-lepromatous resulted if the primary case in the 
household was lepromatous. When the primary case was lepromatous, the risk of con·· 
tracting this type of leprosy (4.38) was about two and a half times the risk of 
contracting the milder non-lepromatous form, whereas, if the primary case was non
lepromatous the secondary attack rates for the two types were about equal. 

Attack rates for lepromatous leprosy only in per! exposed to this type 
of le~rosy in the household, and for those not exposed, as estimated for the his
torical period were compared with similar rates prevailing during the intervals 
between the initial and final surveys. These rates are given in Table 7. 

Table 7 - Attack rates for lepromatous leprosy in persons with household 
exposure to lepromatous leprosy and in those not exposed, 
Cordova and Talisay combined, for presurvey and observation periods. 

Group Rate per 1000 person-years Ratic. ... 
A. Pre survey B. Observation A/B 

With household exposure 4.38 1.69 2.6:1 
Without household exposure I 0.53 0.15 3·5:1 

I 

Rates are standardized for differencesin age co~position. 

The figures in Table 7 show a very marked decline in attack rates for 
lepromatous leprosy between the two periods. Although striking in both groups, 
the decline was perhaps less marked among persons exposed to lepromatous ~eprosy 
than among persons not known to have been eX,Posed in the household. For the 

I 

for.mer, the average annual attack rate was 58.5% lower for the intervals between 
the surveys than for the preceding historical period; for the latter the reduction 
was 71.7%. If the reason for the decline of lepromatous leprosy in Cordova and 
Talisay were solely a diminishing opportunity for person-to-person contact, a wider 
difference would be expected between persons exposed in the household and those not 
exposed with respect to the extent of the reduction. Actually thP. factor or factors 
responsible for the deciine operated aimost as well within the infected households 
as in the general population. 
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Table 1 - Population, cases of leprosy, and prevalence rates per 1000 of 
enumerated population, by sex and type of leprosy, initial and 
final surveys. Diffeiences observed after 15 years, Cordova, 
and 14 years, Talisay 

.) Type o:f . Case 

.. Resurvey 
Ma.le~S Females 

(lO 149) (10 771) 
Cases Rate Cases Ra.~e 

Total 
(20 920) 

Cases Rate 

" 

** Lepromatous 145 

Non-lepromatou~ 68 

49 5·7 194 11.6 79 7.8 34 3·2 113 

61 7.2 129 7·7 136 13.4 139 12.9 ~75 13.1 
------------·---+----1-·---- ------~---4---·--+-----r----~-----4----+----+----1---~ 

11o 12.9 323 19.3 215 21.2 173 16.1 B83 18.5 Total Leprosy 213 25·9 

* Note: Rates are adjusted for age, using the combined enumerated population of initial 

Age 
Group 

(years) 

0 - 4 

5 - 9 

10 - 14 

15 - 19 

** 
and final surveys as a standard. 

All bacteriologically positive patients, clinically lepromatous, at leprosaria, 
partled, or never segregated. Some borderline cases are included. 

Table 2 - Prevalence of leprosy (per 1000) by age and type of case. 
Differences observed after 15 years, Cordo~, and 14 years, Talisay. 

Initial Survey Resurvey 
Popula- \ Popula-
tion Lepromatous Non-lepromatous tion Lepromatous Non-lepromatous 

pases Rate- -Cases ~-- Cases Rate Cases Rate 

2 629 - - 1 0.4 3 516 .1 0.3 4 1.1 

2 414 3 1.2 1 0.4 2 983 4 1.3 50 16.8 

1 992 2 1.0 22 11.0 2 518 6 2.4 52 20.7 

1 790 25 14.0 22 12.3 2 109 9 4.3 31 14.7 
'':,. 
t 

/20 - 29 2 856 81 28.4 39 13.7 3 425 30 8.8 53 15·5 

30- 39 1 746 51 29.2 11 6.3 2 549 31 12.2 39 15.3 

40 - 49 1 439 17 11.8 11 7.6 1 609 21 13.1 15 9·3 

50 - 59 873 9 10.3 12 13.7 1 222 6 5·3 14 12.~ 

60 + 996 6 6.0 10 10.0 1 o89 5 4.6 17 15.6 
>·L 

* 1S 194 I Total 735 11.6 129 7·7 20 920 113 5.4 275 .13.1 
I . Note. * Total rates are adjusted to the age distribution of the combined population in 

both surveys • 
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Table 3 - Life experience of Talisay children exposed in the household to 

lepromatous leprosy, 1936 to 1950, for ages 5 to 14 years. 

'Number Number withdrawing by year of age Person-years 
Year Present at entering for SEecified reasons of life ex-
of beginning study by Develo~d End of obser- Total perience(at 

Age of year year of leprosy vation:exa- withdrawing risk of deve-
age mined,moved loping leprosy 

away or died Lx=lx + 172nx 
(lx) (nx) (dx) (Wx) (Dx + Wx) ,-l/2dx + Wx 

62 6 2 9 11 59 5 

57 8 1 4 5 58.5 

6o 5 1 6 7 59.0 

58 l - 10 10 53·5 

49 8 1 10 11 47.5 

46 3 2 4 6 44.5 

43 8 1 4 5 44.5 

46 2 5 6 11 41.5 

37 5 - 6 6 36.5 

36 6 1 6 7 35·5 

Total leprosy cases, all forms : 14 Total person~years :: 480.5 

Average annual attack rate (ave. number of new leprosy cases per 1000 persons per 
number of new cases of leprosy dx ( ) 

year : x 1000 or MX : Lx x 1000 
person-years of risk 

Average annual attack rate for total leprosy, 5-9 years -
~~5..,... X 1000 :: 17.98 
278.0 

Average annual attack rate, 10--14 years 

Average annual attack rate, 5-14 years 

- 9 
202."5 

14 
480.5 

X 1000 : 44.44 

X 1000 .. 29.13 

\ 
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Table 4 - Average annual attack rates for lepromatous and non-lepromatous 
leprosy, by sex and age groups, Cordova, 1933 to 1948, and Talisay, 
1936-1937 to 1950-1951 

Cases of leprosy per 1000 person-years of life e:;perience 
Age Lepromatous Non-lepromatous Total leprosy 

Group 
Male Female Male Female Male Female (years) 

0 - 4 o.l.h 0.09 0.27 0.38 0.41 0.47 

5 - 9 0.16 0.17 1.93 1.38 2.09 1.55 

10 ~ 14 0.83 0.25 1.97 1.86 2.80 2.11 

15 - 19 0.81 0.21 0.88 0.14 1.69 0.35 

20 - 29 0.62 0.09 o. 76 0.61 1.38 0.70 

30 .. 39 0.21 0.12 0.35 0.37 0.55 0.50 

40 - 49 0.31 - 0.20 0.29 0.51 0.7.'9 

50 + 0.23 - 0.23 0.46 0.46 0,46 

* I Total 0.39 0.11 0.82 0.67 1.21 0.79 
I ' 

' Note:* Total rates are standardized for differences in age composition. 
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