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1 LEPROSY REVIEW 

EDITORIAL 

Attempt at Leprosy Eradication 

When the question of eradication of leprosy is considered there 

are three schools of thought. 

I. Eradication is possible and should be attempted. 

2. Eradication is not possible and nobody ever eradicates 

anything. 

3. Eradication is possible and should be attempted, but before 

we begin we must plan and super-plan and insist on seeing 

every step of the way. 

Of these three schools of thought, we are glad to say that the British 

Leprosy Relief Association is thinking of supporting actively the 

first, and also has given considerable attention to the third. 

] t is thought that sufficient knowledge about leprosy and its 

treatment has accumulated by now, under the faithful enquiries of a 

. host of leprologists and research scientists, on which to act and to 

have a sporting chance of achieving eradication or something very 

near it in an offered geographical area where it would be welcomed

say for 10,000 known leprosy patients. This modem accumulation of 

knowledge is imperfect, but for practical purposes there is enough 

on which to work, because we already possess an effective drug and 

the recent revolutionary aid of physiotherapy allied to plastic and 

reconstructive surgery, which, though it does not stamp out the 

disease in itself, is a sine qua non for any modem leprosy control 

scheme. To put it quite simply, unless we make sure that the patient 

is seen to be cured, which for the lay mind definitely means removal 

or correction of deformities and removal of cosmetic stigmata, 

despondency settles on the patients and is reflected in their co

operation, so that the leprosy control schemes will soon falter and 

fai!. We include surgery in our thinking not only because we want to 

bring this aid to the patients and rehabilitate them as well as try to 

cure them, but if we leave it Qut we face the fact, as we have said, that 

the whole attempt is in danger of failure. 

An important and perhaps predominant facto r for the success of 

a Pilot Eradication Unit is undoubtedly careful choice of personnel. 

It is thought that a unit or project designed to attempt eradication 

will stand or fali on the quality of the men and women chosen. 

The intention is to keep the number of these people down to 7 or 8-

a physician-in-charge, a surgeon, a laboratory technician, a physio

therapist, and several nurses, and a practical administrative helper 

as welL 

This point of choosing a team well, and providing housing and 

central working space, definitely visualises facing the fact that the 

majority of leprosy patients prefer to be treated in homes or villages, 

so transport will be supplied for the staff, and out-patient work 
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based on surveys and repeated surveys w i l l  be the ma i n  way of reach
i ng the pat ients .  

To emphasise th i s  important recommendation, namely to be very 
careful about choosing a sma l l  but effective team,  we refer to the 
ancient story of Gideon who, faced with  the problem of overcoming 
the Midianites, cut down his army from 3,000 to  300, and even i n tro
duced a test for sincer ity and eagerness by caus i ng the army to dr i n k  
water a t  a stream,  and took for the assaul t  o nly the 300 who lapped 
water. The resu l t  of Gideon's efforts was total v ictory, but t he po i n t  
is that t here was a careful cho ice of personne l . 

So then ,  it is possible to v i sualise the P i l ot Eradicat ion  Unit as 
someth i ng  offered by the Associat ion  to needy countries who like 
the idea, wi th  the object of making a demonstrat ive assa\llt on the 
old enemy, leprosy, with chosen perso nne l  banded together as a 
happy band of brothers ,  tackling first a limited objective but be i ng 
ready to train nat iona l s  in t he process. Also they wil l carry out con
tinued research on  the  fie ld  and incorporate the l atest rehab i l itat ive 
surgical measmes with t he u l t i mate aim, not only of re lieving 1 0,000 
patients i n  a chosen area, but w i th  t he hope that the plan would be 
extended by many such units operat i ng in many p laces . It i s ,  we t hin k ,  
a grand conception which comes down hard on  the side of the idea 
that leprosy can be eradicated, and anyway is wil l ing act ive ly  to try 
out the idea. 

ANAXIMANDER (611-547 B . C.) one of the Ion ian school of phi lo
sophers, sa id i n  effect, "if you have a good idea and t h i n k  i t  i s  good, 
try it out and demonstrate to yourself and others whether it works" .  
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LEPROSY TODAY 

by R. H. T. EDWA RDS, !l.SC., 

Sludent, Middlesex Hospital, London, W.I. 

Leprosy can be a severely d isfiguring and disabl ing disease but  
for most of the 1 5  m i l l i on sufferers of leprosy i n  the world it is the 
st igma that is hardest to bear . The Shorter Oxford d ict i onary gi ves 
two re levant meani ngs for the word st igma: the first 'a dist i nguish ing 
mark' (applied to the characterist ic s igns of t he d isease); the second 
(relevant to the al most universal contem pt for the d isease) is 'a mark 
of d isgrace . . .  a s ign of severe condemnation' . It is interesting to 
trace the poss ible or ig ins of the second namely the social st i gma of 
leprosy .  

The Origin o f  the Social Stigma 

There would appear to be th ree close ly related constituents; a 
Pr i m i t i ve Fear, a Rat ional Fear and a Rel ig ious Fear. 

(a) Primitive Fear. Accord ing to RYRIE leprosy is the foremost 
example of a group  of b lemish ing diseases which evoke the gu i l t  
complex i n  the sufferer and i n  the observer. FRAZER ci tes many  
ex am p les of bel ief among pri m i t ive peoples of leprosy or other 
blemish ing di seases affect i ng those gu i lty of v io lat ing certain taboos . 
How gu i l t  is evoked i n  the observer is less clear bu t  the complex 
nature of taboo discussed by FREUD would seem to make this poss i ble. 
Perhaps related is dread of a 'l i v i ng  death' (associated with taboo on 
the dead) fear of d isfigurement ,  and revulsion towards the 
unaesthetic. 

(b) Rational Fear. That is fear of contag ion. The Laws of M oses 
provide a rat iona l  bas i s  for fear of the disease as they are san i tary 
laws, not s uperst i t i olls taboos. Nevertheless because they occur  am id 
sacred wr i t ings they assume Divi ne s ign ificance and can contr ibute 
to the Rel ig ious fear. I t  must be mentioned however that fear of 
contagion may not  have been as important i n  the past as i t  i s  today. 
Leprosy has frequent ly been considered an hered i tary d isease and 
there are accounts which suggest that i nfect ion  was not  feared i n  
parts o f  Brita in (MACARTHUR) and Scandi navia (RICHARDS). A 
further example i s  the Chinese proverb q uoted by MAXWELL 'Sleep 
with a leper b u t  do not be a ne ighbour across the street to a man with 
i tch (scabies)'. 

(c) Religious Fear. Fear of divine punishment i ncreases the pr i m i 

t ive fear. In China  and Japan,  and India, and many other parts of  
the  world leprosy is considered a pun ishment i nfl icted on the  gu i l ty 
by the gods . The mistaken ident i ficat ion of the Old Testament di sease 
zaraath with leprosy today has added to th is  fear as there are examples 
of zaraath being punishment for sin (Nu mbers 12: 9-14; 2 Kings 
5: 1-27; 2 Kings 15: 5; 2 Chron ic les 26: 17-2 1 , 23). 
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I t  is apparent that history and translati on problems have con
tributed to the fear of l eprosy. Identi fy ing historical d iseases with 
those today presents difficult historical, semantic and d iagnost ic 
problems as the ancients frequently omitted to record obvious 
features . According to DHARMENDRA the earliest accurate descript ion 
of leprosy is to be found in the Sanskrit Sushruta Samhita (600 B.C.). 
Suggestions that earlier descriptions occur in Chinese and Egyptian 
literature have been discredited by LOWE. Aretaeus of Cappadocia 
(A.D. 100) wrote a detailed account of lepromatous leprosy. SCOTT 
quotes later accounts from Chinese (seventh century), Japanese 
(eighth century) and M ediaeval European li terature. 

Translation problems. I n  Leviticus (Chapters 1 3  and 14) there are 
diagnostic criteria of a condition termed zaraath in Hebrew. Three 
possibilities exist as to the nature of zaraath . 

(i) I t  is modern leprosy, an assumption made in most translat ions 

and by earlier authors on the history of leprosy (quoted in Leprosy 

and the Bible) . 

(ii) It represents a group of blemishing diseases including leprosy 
(CHAUSS1NAND ). 

(iii) I t  bears no  relat ion to modern leprosy (COCHRANE, LENDRUM, 
LIE TAS). N ot only are the l esions different  from those of leprosy 
but there is no mention of cutaneous anaesthesia. LENDRUM suggests 
that zaraath is not a disease but a state of ceremonial uncleanliness 
(comparable to the state of the 'untouchables' in Hindu society) as 
it can be shared by inanimate objects such as garments (Leviticus 
13 : 47) and house walls (Levi ticus 14 : 33-47). 

When the Hebrew scriptu res were translated i nto Greek ( in the 
Septuagint 200 B.C.) there was the problem of trans lat ing the typ ical ly 
Hebrew idea into the Greek where i t  did not exist. Lepra was used for 
zaraath as it had been used for a skin condition i n  Hippocratic 
writing (400 B.C.) where i t  originally meant 'something' which peels 
off' (MACARTHUR). Lepra in Greek medicine was used for scaling 
skin diseases such as psoriasis but never to leprosy which was cal led 
elephantiasis. It i s  under the t i t le elephantiasis graecorum that h istori
cal descriptions of leprosy are to be found even as recently as 1847 
when Danielssen and Boeck publ ished their work which founded 
modern leprology. The Greek lepra became leprosus in the Vulgate, 
Jecrome's Latin translation of the Bible about A.D. 400. In the trans
lat ion of Isaiah 53 : 4 foretelling Christ's suffering the Hebrew naga 

(stricken) was rendered, in keeping with ancient usage, leprosus 

which became leprous in John Wyclif's English translation (four
teenth century). This resulted in the bel ief that Christ died a ' leper' 
(MACARTHUR). The word leprosy, subsequently used in the plural 
by Pliny and Macaulay, according to INNES i ncluded syphil i s ,  scabies, 
dermatophytos is, psor iasis, bubonic  plague and destitut ion so that 
a beggar could be called a ' leper', the word also used for the disease 
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itsel f  in some manuscripts. Leprosy and leprous were also used for 
diseases of animals and plants. The examples cited by MACARTHUR 

are ' . . .  the cankred mangenesse cal led Leprossie' and 'Myst and 
fog . . . make graine leprous'. 

I t  is tradition that Job had leprosy though LIE believes that he 
suffered with scabies crustosa. The disease suffered by Lazarus 
(whose name means without help) was identified as lepra by the 
Church Fathers though this is described as ulceribus plenus similar 
to the name given to Job's disease in the Vulgate . It is very unlikely 
therefore that the Hebrew zaraath, the lepra of Hippocrates, the 
diseases of Job and Lazarus or the many conditions incl uded in the 
mediaeval meaning of the word bear any relation to modern leprosy. 
LENDRUM points out  that it is only since Armauer H ansen described 
the causative organism in 1874 that the word has its present official 
meaning. 

The Reaction of Society to the Sufferer 

This has been ambivalent .  The commoner reaction has been 
ostracization. The methods vary from an African one of simply 
driving him into the bush to die to the more complex but no 
less effective measures of Religious and Civic legis lation evident 
in Hebrew, Chinese, Indian and E uropean history depriving him of 
his home, his citizenship, his freedom, and a l l  but depriving him of his 
life; frequently this too was taken. I n  China sufferers have been burnt 
alive "if rich, and buried alive if poor (MAXWELL) and shot (KELLERS

BURGER) and in Mexico they have been burnt as sacrifices (FRAZER). 

I t  is likely that guilt motivates this attitude, certainly one of the ways 
of dealing with guil t is projection of the guilt onto a scapegoat. For 
centuries sufferers from leprosy have been scapegoats for society 
but in this role have not differed from the many other scapegoats in 
history, witches, Jews or any other religious, political or racial 
groups. I t  may be significant that the stigma of leprosy is greatest in 
the more sophisticated forms of society. Certainly some of the most 
pathetic examples of the stigma come from the U nited States. In 
India similarly the stigma is strongest in the higher stratum of 
society (SURTY) . 

Less commonly sufferers from leprosy have been shown great 
compassion, as from the Franciscans and other religious orders when 
leprosy was endemic in Europe in the Middle  Ages. Undoubtedly 
most was zealous Christian service partly based, perhaps, on the 
mistaken belief that Christ died a 'leper' but RYRIE suggests that 
contributary was an over compensation for guilt. The dread 
of the disease and the over-compensation is well recorded in 
GOUDGE'S life of St. Francis of Assisi. A similar over-compensation 
may have contributed in motivating Father Damien (whose great 
work

" 
and sacrifice is wel l recorded by FARROW) and other workers 
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s i nce (RVRIE.) M otives founded on compensation for gui l t  or gaining 
personal merit (exempl ified i n  the Mohammedan or Hindu obl i gation 
to al msgi v ing) rather than improv ing  the lot  of the sufferer are 
incompat ib le  however wi th the modern scientific approach aimed 
at eradicating leprosy. 

The Psychological Reactions of the sufferer to his disease 

Leprosy is a severe and prolonged mental stress bu t  there are no 
specific changes . At the  onset the patient shares wi th society a con
fused horror of the d i sease and reacts with strong fee l i ngs of gu i l t  
which may dr ive h i m  to s u icide. The su ic ides occurr ing in 
Carv i l l e, U . S .A. ,  have rece i ved great publ ic i ty suggest i ng they are a 
common occu rrence which they are not. In Japan KAMIVA claims 
that the su icide rate among leprosy patients i s  no higher than among 
the general populat ion .  

Iso lat ion i s  tradit ional  i n  the  management of  leprosy pat ients and 
this can have profound psychological effects . LOWINGER claims that 
10% of l eprosy patients at Carvi l l e  deve lop psychosis against 
approximate ly 1 .25 % in the normal American population .  A s imi lar  
incidence was found i n  England by JOPLING who points out  that he 
has not found psychos i s  in  outpat ients .  KAMIVA, however, found the 
inc idence of psychos i s  s i mi lar to that i n  the normal Japanese 
population .  Schizophren ia  was the commonest  functional psychosis 
in Carv i l l e .  It i s  doubtful whether there exists a true organic psychosis 
in leprosy as there i s  no histological evidence of brain i nvolvement 
though KAMIVA describes del ir ious states and amentia like pictures 
occurr ing in some cases of acute exacerbat ion of leprosy. S ulphones 
have long been accused of causing psychosis but it is l ikely that they 
can now be exonerated . It is l i kely that those pat ients developing 
psychosis  possessed a const i tut ional predisposit ion to psychosis 
though the psychosis frequently i mproves wi th treatment of the 
leprosy. Leprosy natural ly  occurs occas ionally in mental patients 
but according to VERMA it does not change the mental p icture. Overt 
psychoneurosis is not often found in psychiatr ic studies .  LOWINGER 
suggests the reason for this is fear of psychiatric referal, the unavail
ability of psychotherapy, the reduction of anxiety by work assign
ments and rel igion (PEDLEV) and general medical management .  

In the absence of clinical mental illness leprosy nevertheless pro
duces profound mental changes.  Group Rorschach tests on hospital
ised patients i n  Japan (KAMIVA), Mo lokai (LORD) and Africa 
(PEIFFER) show the typical effects of hospita l isation, immaturity, 
w i thdrawal, narrowed mental horizons and a reduced capacity of 
thinking in line w i th commun i ty thou ght. The Need Inventory 
revealed to KAMIYA a clear p icture of over-compensation; the needs 
of autonomy, aggression, achievement, affiliation, nurturance and 
understanding appeared s ign ificantly stronger than in the control 
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normal group .  KAMIY A also found that the Rosenzweig Picture 
Frustration test revealed repression and resignation (which increased 
in institutionalised patients as age, period of residency and degree of  
physical disability increased) in both hospital patients and  out
patients who in addition showed gui l t  feelings and a red uced power 
of self assertion .  Boredom, a sense of the futility of life and lack of 
future aims and hopes were also common in institutionalised patients 
who may be classified, according to KAMIYA into two types: the 
resigned and the aggressive. LOWINGER describes the atmosphere at 
Carvi l le  as s uspicio us and depressed and paranoid tendencies are 
eviden t  in autobiographies of leprosy patients such as MARTIN . The 
above tests have also shown disturbances of body imagery and LORD 

cites the example that leprosy patients may fail to notice the absence 
of the nose in a drawing of a face .  It is interesting to specu late with 
LOW(NGER that leprosy may precipitate psychosis in s usceptible 
individuals  because of disturbance of body imagery resu l ting from 
auto-amputation and seeing deformities in others,  and from social 
and psychological isolation (from blindness and cutaneous anaes
thesia), both features of schizophrenia. The degree of withdrawal 
attained by the patient may be considerable  even in the absence of 
psychosis that the patien t  cannot or wil l  not return to society outside 
their instit ution and this is becoming a major problem in Culion 
Sanatorium (LARA and TIONG) and elsewhere .  

This i s  not  to suggest that all leprosy patients are so affected to the 
degree described and rather than being struck with the observed 
changes one is impressed (as pointed o ut by LORD) by the relatively 
healthy overall picture suggesting a certain flexibility and adaptation 
of the human personal i ty under conditions  of rather extreme long
standing physical and environmental stresses . M uch of the mental 
s uffering described can be prevented by a rehabilitation policy 
starting on the day of diagnosis . Further, mental rehabilitation 
m ust precede and thus determine the degree of physical rehabilitation. 

Modern Management 

Rehabilitation. 'By rehabilitation is meant the physical and mental 
restoration, as far as possible, of all treated patients to normal acti
vity, so that they may be able to resume their place in the home, 
society and i ndustry. To achieve this , treatment  of their physical 
disability is obviously a necess i ty, but  it must be accompanied by the 
educat ion of the patient, h i s  family and the public so that not only can 
he take his normal place, but society wil l  also accept him and assist 
in his complete rehabilitation' (World Health Organ isation). It  is 
estimated that more than 25 % of all leprosy patients have some 
disability, mostly paralysi s  and injuries to anaesthetic limbs, 
many requi ring physical rehabilitat ion . This is aimed at preven ting 
deform ity by methods pioneered by BRAND and eas i ly  explained to 
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the patient, enab l i ng  him to earn his liv ing .  These princi p les of  
rehab i l i tation are of great i mportance i n  the  surgery of leprosy. 

The Surgery of Leprosy. For the smal l  percentage of pat ients to 
whom it is ava i lable su rgery has much to offer because of the res idual  
disfigurement and di sabi l i ty after cessat ion of acti ve di sease. Eyebrow 
alopecia, a col l apsed nose, lagophthalmos and the claw hand al l 
i ndicate active di sease evok ing  fear and gu i l t  i n  the mind of a 
superst i t ious and ignorant public. Surgical correction of these 
st igmata not only i ncreases the patient's self confidence but also 
make his future employment more likely .  Orthopaedic operat ions  
designed to correct phys ical disabil i ty are based on  the fact that on ly  
certa in  nerves are affected by the disease (BRAND) .  Tendons from 
normal  m uscles can be transformed to perform the act ions  of those 
paralysed. The success of these operat ions depends on phys io
therapy: oi l  massage, wax baths, sp l i nts, exercises are methods used 
i n  the preoperat ive preparation of the patient and the re-education 
of m uscles after tendon transplantation .  

O f  greater importance because o f  its wider applicat ion and 
prophylaxis i s  the chemotherapy of leprosy. 

Chemotherapy. Although chaulmoogra o i l  was after many years 
treatment  able to render a patient  bacterio logical ly negat i ve it was the 
introduct ion  of the s u lphones twenty years ago that caused the 
present revolution in the t reatment of leprosy. 

The Sulphones. Chemical ly  related to the su lphonamides 
the s u lphones are der ivat ives of Diamino  Diphenyl Su lphonic Acid 
(DDS), an incomplete antimetabolite (BROWNE (a)) .  Fu l l  t reat
ment in must be continued (JOPLING (b)) for two years or  un ti l  al l 
signs of activity have disappeared for eighteen months in t uber
culo id and indeterminate forms, and for more than two years after 
all  sgns of activity have disappeared in lepromatous and dimorphous  
leprosy, the t reatment lasting as  l ong as  ten years in some leproma
tous patients.  A few fai l  to n:spond, others relapse after apparent 
cure and in others resistance develops and others manifest toxic 
act ions, anaemia, nausea, iri t i s  dermatitis and hepati t i s .  For these 
reasons su lphones are not ideal and other compou nds are being 
t ried in the search for a drug which w i ll cure leprosy i n  a few months 
and so prevent deformities developing. Su lphones possess one 
advantage over al l  s ubsequent  drugs in  that they are cheap and can 
be used in mass schemes aimed at eradicating leprosy from endemic 
areas . M ass schemes today operate from a central institution where 
the m ost infectious  and debilitated patients can be treated and 
where drug trials, research and s urgery can be done. Ambulatory 
patients are suppl ied with su lphones from dispensaries and i tiner
ant leprosy workers who search for new cases and educate the 
publ i c  about  leprosy, important because i t  is est imated that not more 
than 20 % of all leprosy patients are receiv ing treatment of any k ind. 
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The resu l ts of such schemes, conducted for on ly two decades,  are 
to be seen al ready. In Eastern N i geria the incidence of leprosy i s  
dec l i n i  ng stead i ly  at the rate of  1 5  % per  ann um (BROWNE (b»». 

Other drugs. These i ncl ude Di phenyl th iourea (Ciba 1906), Th i o
semicarbazone (Conteben Bayer) Diethyld i th io l i sophthalate (Et i su l  
I.e. I .)  B663 (Geigy), Vadr ine (Gei st l i ch), M eth imazole Cycloserine, 
I son icoti n i c  Acid H ydrazide, Su lphamethoxypyridine, Macrocyclon 
and Etoxid. Not one of these com pounds has had the same popu
lar i ty as su l phones because of toxic i ty, early deve lopment of res ist
ance, expense, or relative ineffect iveness. Some such as D iphenyl
thi ourea and Diethyld i tnio l i sophthalate are i n i t ia l ly more effect ive 
that su I  phones i n  reducing the bacter ial  index but res i stance soon 
develops, n evertheless they can be usefu l in conjunction with 
su l phones. Thiosemicarbazone, Di phenyl th iourea, and Vadr ine 
may be used as  al ternatives to su lphone therapy when res i s t
ance or hypersensi t i v i ty have developed to the latter. The l i terature 
related to these substances and the i r  effectiveness i n  t reat ing 
leprosy i s  to be found in past numbers of Leprosy Review. 

The importance of carefu l ly planned clin ical tr ia l  of new com
pounds cannot be over emphas ised. Cl inical tr ia ls  of ant i leprotic 
agents need to be based on the general pr inc ip les out l i ned by 
BRADFORD H ILL . D ifficult ies i nherent in planning any c l in ical 
trial (CROMBIE), those of ind ividual susceptibi l i ty, choos ing  dosage, 
s ide effects, presentat ion  and assessment of the s ignificance of the 
results, are also to be found in the trial of an ant i leprotic. These 
d ifficulties can be largely overcome as exemp l ified in the careful tr ial 
of Macrocyclon by WATERS i n  which a comparison was made between 
the effect iveness of Macrocyclon plus su lphone and sulphone a lone 
(control group). No d ifference was found so that this  one  tr ial has 
given clear i nformat i on which obviates the need for future tr ial  of the 
drug, thus sav ing  time, manpower and expense. 

Cli n ical tr ials need not be very long today. Assessment can be 
made on the rate of decrease of Ridley's Bacter ia l  i ndex, and com
parison with that of a control group receiving sulphones. Now that 
WATERS and REES have defined the changes in the morphology of 
M. leprae in patients under treatment it i s  poss ible by est imating the 
rate of fall in  the proport ion of non-granular (viable) organ isms to 
assess the effectiveness of a drug in a period of a few months on ly. A 
further result of the i r  work is that patients formerly cons idered 
infect ive by the Bacterial Index may in fact, if  the proportion of 
v iab le  organisms i s  l ow, be considered non-infective and may be 
treated as such. 

It i s  interesting that more attent ion is now being taken to the 
reaction of the body to invas ion by M. leprae. It is known from the 
work of WATERS and REES that the dead (granular) organisms are 
eliminated.only s lowly from the body. A search is in progress now for 
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compounds which wil l  accelerate the disposal of dead organisms and 
it was partly for its surface active properties thought to be usefu l in 
this respect that Macrocyclon was tried. S im i larly u ti l i sation of 
biological reactions such as the Ep i thel ioid Cel l  Reaction (Pseudo
reaction de Souza Li ma) is suggested by H IRAKO and SAKURAI. The 

TECHNICAL COM M ITTEE ON PATHOLOGY AND EXPERIMENTAL TRANS

MISSION in the recent Congress suggest that an Histological Index 
(comprising. not only the concentration of Acid Fast Bac i l li but  also 
the area of cellular infiltration) to be a better assessment of the 
disease process than the Bacterial Index. 

The discovery of the ideal anti leprot ic agent must await  studies on 
the metabol ism and i m munology of M. leprae made poss ib le by its 
culture. 

Mycobacterium leprae. 
This is the first specific micro-organism to have been associated 

with a human disease. 

Culture. Culture on media which support growth of other 
Mycobacteria has failed repeatedly. Growth of M. /eprae occurs 
according to BROWNE (a) on tissue cu ltures of Schwann Cel l s. Con
sistent growth in the footpads of mice is c la imed by SHEPARD. 

Hitherto al l such work has been compl icated by the growth of con
taminant, and largely unknown mycobacteria. The problems posed 
by M. /eprae have st imulated interest and research on other myco
bacteria and much has been learnt by analogy with M. /eprae murium 

and M. tuberculosis. 

Immun.ology. In other diseases methods of inducing act ive passive 
immunity have been devised soon after the discovery of the causative 
organism. Little success has attended such attempts in leprosy 
probably because it i s  now known that M. /eprae belongs to a group 
of mycobacteria which lack surface antigens, circulating antibodies 
form ing only to the antigenic  products of the dead organism. Until 
recently the immunology of leprosy was largely concerned with the 
use and interpretation of the lepromin reaction. Assuming that the 
allergic response determi nes the form of the disease then conversion 
of lepromin reaction from negative to pos i t ive us ing Bacci l l e  Calmette 
Guerin (BCG) should be advantageous. Trials have cast doubt on 
the effectiveness of BCG as a prophylactic in leprosy and i t  may be 
that it is rather the form of the disease that determines the allergic 
response, making the lepromi n  reaction less relevant. Attempts are 
being made by SHEPARD to make a combined prophylactic containing 
M. leprae and BCG. Finally, it is not entirely surpris ing that auto
antibodies have been found in leprosy (BONOMO) . The fact that they 
are thyroglobulin antibodies and their  relation to thyroid metabolism 
in leprosy must await further evidence as must the whole question of 
thyroid metabolism in leprosy. 
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Epidemiology. The exact mode of transmiss ion of M. /eprae i s  
unknown. Although many modes including insect vectors have been 
s uggested, prolonged inti mate contact has been the official teach ing. 
However, the few pat ients who have contracted leprosy after 
apparently casual  contact have rai sed the possib i l i ty that ind ividual 
suscepti bi l i ty to the organism i s  important. The i ncidence of conjugal 
transmiss ion suggests that less than 1 0  % of the popu lation are 
suscept ib le. SPICKETT provides evidence that indiv idual  susceptibi l i ty 
and the form of the d isease are genetica l ly determined by a single 
irregu larly dominant gene. HSUEN and others find that the i nc idence 
of leprosy is h igh in Blood Group 0 and low in Blood Group B. 
A press ing need therefore is for a test which wi l l  ident ify susceptib le  
indiv iduals .  

The Future. 

The problems caused by leprosy are not unique but rather 
represent a convergence of the undes i rable features of many 
d iseases. There are d iseases which are more disfiguring, more 
disabl ing, and more deb i l i tat ing; which are less effectively treated 
than leprosy and which are associated wi th a social st igma. Solution 
of the problems depends on future developments in other fields and 
the sol ut ion wi l l  undoubted ly contribute to other fields in medicine. 
The study of leprosy needs increasing contributions from anatomy, 
phys iology, pharmacology, pathology, radiology, surgery, medicine 
and psychology. I mprovement in the treatment of leprosy awaits 
eas ier cu lturing of M. leprae and a clearer u nderstanding of the 
pathogenes i s  of l eprosy based on histological observations, such as 
those of WEDDELL, when integrated with known clinical and epi
demiological facts . 

As the d isease is better understood and treated more effecti vely so 
there i s  hope that the st igma of leprosy wi l l  d isappear. The stigma 
w i l l  be lost in hi story when publ ic  and patient understand that leprosy 
is a d i sease l i ke any other but  unl i ke many is eminently  curable .  
E u phemism alone wil l not eradicate the stigma though measures 
such as avoidance of the term 'leper' and substi tuting Hansen's 
d isease instead of 'leprosy' can contr ibute greatly to the peace of 
m ind of exist ing patients. In this respect it is worth recalling the name 
suggested by Dr. Ross Innes for leprosy: Mycobacterial Neuropathic 
Dermatos i s  (M. N. D .  for short). This has the advantage of being 
completely free from any emotional connotat ion while exactly defin
i ng the nature of the di sease in l ine with present trends in medical 
nomenclature. 

Correction of the attitude of society towards the leprosy patient 
does not depend only on education. More fundamentally it depends, 
wi th correct ion of the attitude towards all who cannot, or will not 
contribute and conform to an estab l i shed pattern of society, upon 'a 
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bel i ef in the indiv idual worth and d ign i ty of every human being' 
(CARSTAIRS) . To be counted in a recent census was thus a source of 
great comfort for a leprosy patient in N igeria. Christ ian M issions and 
organ isations have pioneered leprosy work stressing the worth of the 
patient to h i s  Creator and his  fel lowman and this must be bel ieved 
by pub l ic  and patient. 

A special interest in leprosy is necessary unt i l  i t  ceases to be 
considered an affliction apart from other d iseases and unt i l  patients 
are managed under the usual health and socia l  serv ices. This interest 
is more than char i ty aimed at rel iev ing present sufferings: it is a 
vis ion of a thr i l l ing venture aimed at prevent ing suffering  in future 
generat ions of mankind. 
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During the past two decades our  k nowledge of leprosy has made 
cons iderable advances . There have been defi n i te ach ievements i n  
d iagnos i s ,  treatment and  prevent ion . Leprosy may now be  diagnosed 
i n  the very ear l iest stage of its development and, in certa in  cases , even 
before the appearance of v i s ib le  symptoms .  Al l  th is  has been achieved 
as a resu l t  of a whole complex of c l i n ical, funct iona l  and patho
h i stological research.  

I n cases of mal ignant (lepromatous) leprosy present-day forms of 
treatment are able comparative ly q u ick ly  to stop the spread of the 
leprosy bac i l lary focus i n to the surrounding area by achieving so
cal led bacterial negat ivity.  Ear ly diagnos is  and effect ive treatment  
have made i t  poss ib le ,  on a comparatively large scale, to transfer 
leprosy pat ients to outpat ient  treatment .  A ll th i s  has undoubtedly 
helped to alter the age-old v iew of leprosy as a highly i nfectious 
i ncurable d i sease and to overcome vu lgar pan ic-str icken fear of the 
l eprosy sufferer. 

As a res ult ,  certai n  leg is lat ion  regard ing l eprosy has been changed 
i n  many countr ies ,  i ncl uding  the Soviet U n i on; i n  part icu lar the 
regulat ion s  re l ating to the hospita l i sat ion of patients have been 
reviewed and d i spensary meth ods more and more widely adopted 
in leprosy treatment .  

However, these ach ievements were based for the most part on 
empi r ical data. There st i l l  rema ins  a great deal that i s  unclear and 
unsure in  our  k nowledge of the disease. 

The great problem is to d iscover ways of obtainin g  the cu l tures 
of the leprosy bacter ia l  focus in human be ings .  r n sp i te  of the great 
body of research al ready carried out, no research worker has yet 

been able to d iscover a method of obtain i ng  cu l tures from a l eprosy 
pat ient .  It is true that t here have recent ly been i ndicat ions  of the 
poss ib i l i ty of cult ivat ing  mycobacter ia i n  t i s sue cu l tures, but  these 
requi re ver ificat ion .  

Our knowledge of the b iochemistry of the leprosy bacter ia i n  
man i s  very meagre i ndeed. 

In regard to the diffus i on of Mycobacterium leprae i n  man i n  i t s  
v iable form, i t  would seem a poss i b i l i ty in  the future, us ing b i o-
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chemical methods , to obta in  more precise data about  its chem ica l 
compos i t ion , and i ts fermentat i ve and other propert ies .  Of part icu lar 
i n te rest, espec ia l ly  for d iagnos i s  and prophylax is ,  i s  the study of the  
ant igen i c  propert ies of  albu m i nous  and other  fract ions  obtai ned 
both from the  l eprosy bac i l l i  and from infected t issues. 

U ndoubtedly ,  the greatest hope for progress l i es in a study of t he 
morphol ogy of the leprosy bac i l l i  by means of the e lectron m icro
scope. From our poi n t  of v i ew this research shou ld be carried out 
dur i ng the course of treatment us ing t issue cu lture and growth  in 
symb i os i s . 

Research i nto experimental leprosy is part icu larly important. 
Here, q u ite obv ious ly ,  an i nvest i gat ion  of the forms of leprosy i n  
h u man be i ngs i s  fundamental . I t  i s  difficul t  t o  say beforehand which 
pa r t i cu lar  channel of i nvest i gat i on  w i l l  be fou nd to be most profitable 
but it goes w i thout  say i ng  that those who undertake research in this 
fie ld should make a very carefu l study and analys i s  of the mistakes 
of the i r  predecessors .  

Another promis ing  fie l d  of possible development i s  the comparr..
t ive study of the i m m u nologica l ,  path o log ica l , morphological and 
biochemical properties of the leprosy bacil l u s  in man and in mice, 
and of other mycobacter ia l  d iseases in animals in order to determine 
more prec ise ly the connection between the respective forms. There is 
defin i te practical and theoret ical significance i n  the study of the 
mutual connection-cl in ical, epidemiological and immuno logical
of leprosy and tubercu losis , and also of certa i n  parat ubercu lous  
d iseases . The leprosy- l i k e  d iseases in mammals, bi rds , fish,  repti les, 
etc . ,  have n ot been widely studied . 

Of part icu lar interest i s  the study of leprosy in mice ( Stefan ov's 
d i sease) which,  because of i ts many paral le l  symptoms, can serve, 
at least in part, as an accepted model for leprosy in human beings . 
H owever, it must be remembered that the bl:).ci l l i  of this disease are 
nearer to the tubercu lous and paratubercu lous  baci l l i  than to the 
l eprosy bac i l li in man (CHAUSSINAND,  N.  A. TORSUYEV). 

One of the fu ndamental  cr iteria in j udging the resistance of t he 
body to leprosy infection is the lepromin reaction .  It has been proved 
that healthy persons w i th a positive leprom in reaction very rarely 
succumb to leprosy, and if the disease does develop it usual ly takes 
a benign course. On the other hand, people with a negative lepromin 
react ion have less resistance to leprosy ; with them the disease i s  
usual ly mal ignant. From this i t  fol lows that the strengthening of  the 
lepromin react ion in healthy people and in leprosy patients is an 
indicator of the resistance of the body to leprosy infection. 

In th i s  connection there is definite theoretical and practical 
importance in attem pts art i fic ia l ly to strengthen the lepromin 
reaction in healthy people who have been in contact with leprosy 
patients . t n  particu lar, the search for ways and means of strengthen-
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i ng the lepromi n  reaction is of some i n terest. At the same t i me 
convincing proof must be forthcoming that this i s  accompan ied by 
an i ncrease in the res i stance of the body to leprosy infection . 

Spec ific vaccines, which might boost t he defens ive resources 
of the organ ism and, in leprosy pat ients ,  preven t  the spread of 
the disease, are yet to be found. The solu t ion to th is  problem of 
increas ing the res istance of the h u man body to leprosy i nfect ion 
must therefore be approached by i nd i rect methods,  u s i ng other 
unspecific substances . 

I nterest has increased i n  the study of the defens ive effect of BeG 

vacci nation in leprosy contacts and patients . An establ i shed effect 
of th is  vaccine in  leprosy pat ients is to st i m u late a change-over from 
a negative to a posit ive leprom in  react ion . There is  much evidence 
to show that the morbid i ty of leprosy among people vacc inated with 
BeG is less than among those not so vacci nated . However, the 
defensive role of the vaccine in the prophylaxis of leprosy i s not 
defin i tely proven .  A study should be made of the poss ible methods 
of us ing th is  vacc ine (cutaneous ,  i ntracutaneous, perora l ,  etc . ) .  A 
study of the BeG vaccine i n  the prophylaxis of leprosy should most 
usefully be undertaken, on a mass scale, i n  those areas where leprosy 
is most endemic. These measures should be carried out joi ntly with 
measures against tubercu losis ,  g iven the s imul taneous prophylaxis 
of both leprosy and tubercu los is .  

Studies must also be made of other antigens which are capable of 
increasi ng res istance to leprosy. Repeated doses of the M itsuda 
lepromin itself, though i t  has only a weak ant igen ic power, may also 
s trengthen lepromin  reaction . However, i n  this case i t  has not been 
establ i shed whether any changes are caused in the body which en
courage an increase in  the res is tance to leprosy. T n  this connection a 
study should be made of other antigens and st imulants (Stefansk iy's  
lepromin, Kedrov's antigen, Fri end's st i�ulant, etc . ) .  

The chemoprophylax i s  of leprosy has  not been widely st udied.  
Several authors have reported that amongst chi ldren in  contact with 
the disease, treated w i th s ubtherapeutic doses of D DS, the morbidity 
of leprosy is considerably less than amongst chi ldren who were not 
treated. D ur ing breast-feedi ng a child receives a medic i nal prepara
tion i n  sufficient  quantity from the m i l k  of his mother, who is tak i ng 
sulphones.  Some authors recommend that after wean ing, or after birth 
if the mother is not receiving treatment,  the child should be put on a 
course of sulphone treatment cons is t ing of 5 mg. a week for each I kg. 
of weight. However, as regards the problem of whether i t  i s  profitable 
to use s imi lar chemoprophylaxis i n  the case of leprosy, there i s  sti l l  a 
great deal that is controversial and unsubstanti ated. 

At the present t ime i t  has become rather difficult to get the antigen 
of lepromin because of the absence of initial material for i ts prepara
tion namely the tissues of lepromatous leprosy patients conta in ing 
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Mycobacterium leprae. Due to earl ier d iagnos is  and adeq uate treat
ment act i ve t i ssue materi a l  i s  less often obtainable. M oreover, the 
demand for lepromin grows from year to year. Therefore the search 
for new methods of obtai n i ng i t-and the use of other s ubstances in 
its p lace-becomes of pr ime i m portance. In order to economise on 
l epromin it can be used in larger d i l ut ions than i s  normal ly accepted. 

The absence of a t issue-free leprosy ant igen i s  a spur to research 
into the formation of a specific ant igen free from t issue material. 

The extract ion of the most acti ve fractions of lepromin, or of 
Mycobacterium leprae, would prov ide an answer to the problem 
concerning the nature of both the late and the early lepromin 
reaction. 

The use of serological react ions in leprosy runs into difficulty 
because of the absence of a leprosy antigen. However, experience 
shows that these reactions may be studied wi th  ant igens prepared 
from other germs as of t uberculos i s ,  syph i l i s ,  etc. 

On examinati on of the blood serum of lepromatous leprosy 
pat i ents with paraspecific antigens ,  considerably more ant i bodi es 
may be found than i s  the case with health y  people. Moreover, the 
sk in  reaction to lepromin in these patients i s  al most always negative ,  
i nd icat ing a state of  anergia. Th i s  contradiction cal l s  for a s imul
taneous study of serological reactions and sk in react i v i ty in  leprosy. 
Paral lel research into the react iv i ty of mycobacter ia l  antigens of 
d iffering origin, and a comparison of these reactions in cl in ical and 
experimental s i tuations, m ight he lp  in the study of many problems 
connected with the i mmunology of leprosy. 

There is a pressing need for a study in depth of the epidemiology 
of leprosy in general and, in particular, of each focus  (determining 
the boundar ies of each focus,  the rate of infection and the dynamics 
of development, the course and the dying away of the focus ,  d issemi
nation, the formation of new foc i ,  etc.). This would fac i l i tate the 
planning of new and better methods of attack in  the batt le against 
l eprosy. 

As with other d iseases, one of the factors governing  the spread 
of leprosy is i ts infectiv i ty. However, other very important 
factors should be taken i nto account. One of these is ind iv idual 
human suscept ib i l i ty. For example, by no means everyone who has 
had close and prolonged contact with lepromatous leprosy patients 
acq u ires the d isease. This expla ins  the low incidence of leprosy 
amongst the husbands or wives of pat ients and the rare cases of 
infection amongst leprosaria staff. 

M any attempts have been made to infect peopl e  art ific ia l ly wit h  
leprosy. But they have all fai l ed. For example over a period of 1 4  
months GUY PRIETO and CONTRERAS transfused in to a 26 year old 
subject the blood of leprosy patients in  an exacerbated state. They 
also admin istered to their subject nasal m ucus from lepromatous 
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patients containing a large q uant i ty of M. /eprae and grafted on to 
him pieces of b iopsied t issue from a leprosy patient . Dur ing  subse
quent investi gations over an 8-year period no traces of leprosy were 
to be found in the subject . A l though we cons ider s im i lar experi ments 
on human beings to be inadm iss ible ,  we cannot fai l ,  nevertheless, 
to take their results into account. 

Obviously, we cannot countenance the obl igatory isolation  of al l 
leprosy patients , since it i s  frequently a hindrance to measures being 
carried out to combat the d isease. According to concl usions reached 
by the Pan-American Conference ( 1 958) and the African Conference 
at Brazzavi l le ( 1 959) the compulsory iso lation of patients in leprosaria 
is a posit i ve obstacle to control of the disease, si nce many su fferers, 
fearing isolation, hide themselves away. 

On the q uestion of separating healthy ch i ldren from parents 
suffering from leprosy there is m uch controversy. Experience in some 
countries has indicated that to put such chi ldren in special preventive 
institutions has made their return to society d ifficul t  and has some
times been the cause of psychological trauma with serious con
sequences . 

Because of the absence of experi mental models of l eprosy in 
man, the study of the effectiveness of medical preparations is sti l l  
carried out, wi thout intermediary, on the patient himself. In these 
circu mstances bursts of unjustified enthusiasm, fol l owed by gradual 
disappointm ent, are inevitable .  One example of this in recent years 
was the persistent recommendation by certain authoritative l epro
logists of isoniazides and thiosemicarbasones as effect ive treatments 
for leprosy ; these have failed to prove themselves during more 
prolonged investigation. 

The discovery of su lphone preparati ons in 1 908 and the subse
quent confirmation of their effectiveness (FAGET and col l eagues) was 
a revolutionary development for leprology. For leprosy treatment at 
present there are basical ly two suI phone preparations wh ich are used : 
DDS (diaminodiphenyl su lphone) and Su l phetrone (a sol uble sul
phone). Comparatively recently there were reports of the effect ive
ness of ClBA 1 906 (DPT) which is derived from thiourea. In the 
Soviet Union cl inical tests have been carried out on Etoxid, which is 
also derived from thiourea. The results have shown that i t  is effect ive 
in the treatment of leprosy. Undoubtedly worthy of close attention 
are the many reports testi fying to the positive effectiveness of Etisul 
(a derivative of ethyl mercaptan) . This preparation, which in itsel f  
has l ittle influence on the course of  the d isease, increases to  a q u i te 
s ignificant extent the therapeutic effectivity of sulphones, particularly 
of DDS. Of the quite n umerous new substances recommended for the 
treatment of leprosy, mention shou ld be made of Vadrine (oxid iaz
alone) and Cycloserine. Soviet leprologists have no experience of 
the use of these last two preparations . 
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As for the future of leprosy treatment, " there are two directions 
for deve lopment. One of these 'i s to i mprove ex i sting methods of 
leprosy treatment by determining the opti m u m  doses , confirmed by 
experi ment, for treatments ; and by calcu lat ing preci sely their d i str i 
but ion in the  organism and the t imes a t  which the preparation i s  
administered , Given  the above, it may be  poss ible in  the future to  use 
drug combinat ions and to study the feas i bility of using several 
treatments simultaneously ; also to work out the most effective 
rotations of the above and a combination of anti-leprosy and other 
unspecific effect ive methods which prevent the development  of toxic 
manifestations and of other s ide effects , At the same t ime the search 
must go on for new highly-effective anti-leprosy preparations with 
m inimal tox ic properties. The appropriate methodology must be 
used for the evaluation of new preparations for leprosy treatment. 
Observations should be carried ou t  only on lepromatous-type 
pat i ents , and as far as poss ib le  on those who have not previously been 
treated. A group of pat ients being treated with DDS in the usual 
dosages must be included in these observations . 

Also of very great importance is the elimination of cosmetic 
defects and orthopaedic lesions due to leprosy or secondary to it. 
At the Scientific Research Institute for the Study of Leprosy, nasal 
deformity i s  al ready being corrected with the aid of a specially 
prepared prosthesis made from plastic and also free skin plastic 
surgery of the nose and of the eyebrow with favourable cosmetic 
and functional results. In the press recently there were reports of 
muscular atrophy in leprosy being treated successfully by local 
injections of Vitamin E. 

There is sti l l a good deal of obscurity in the theory and practice 
of leprology. For the thoughtfu l  research worker there is still much 
to do. The majority of the unanswered questions in leprology are 
closely bound up with the present-day problems of modern medicine 
and biology. 

"It should never be forgotten", says the famous leprologist 
R.  G .  COCHRANE, "that leprosy is not a shameful social disease, but a 
deeply interesting problem which deserves the attention of the best 
scientific minds and opens up a wide field for research". 

Summary (added by the Editor) 

The author writes from out of his experience and that of his 
colleagues at the Institute for the Study of Leprosy at Astrakhan 
and makes valuable suggestions for research and the modern control 
of leprosy. He emphasises that the chief priority is to stop the spread 
of the leprosy bacil lus ,  both in the body and in the geographical area, 
and that modern drug treatment has achieved a great deal in this 
regard. It is, however, urgent to continue research for quicker and 
more effective drugs and he mentions some of them which have 
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been tested, particularly Etoxid which so far has achieved excel lent
. 

therapeutic resu l ts i n  Russ ia .  See Leprosy Review, 34, 4. Oct . 1 963,  
pp. 2 1 2-2 1 8 . 

The greatest problem is how to culture the leprosy baci l l us and 
though tissue culture has been achieved it has not obtained practical 
application.  Another urgent need i s  the discovery of an effective 
vaccine, whether based on human leprosy or on related d iseases in 
man or animals. In the meanti me, he thi nks  that BCG i s  not  to be 
despised and mentions evidence that the morbidity of leprosy among 
people vaccinated with BCG i s  less than among those not vaccinated . 
He ment ions that repeated doses of the M i tsuda lepromin i tself may 
also strengthen the pos it ive reaction to leprosy, and cal ls  for a study 
of other antigens .  He calls for a s imultaneous study of serological 
reactions and sk in  react iv ity in leprosy. He points out that there i s  a 
press ing need for study i n  depth of the epidemiology of leprosy i n  
general and o f  each focus i n  particular. 

On using modified dosage of anti- leprosy drugs to prevent  the 
disease in children, he th ings the evidence is equivocal . 

For deformit ies i n  leprosy, plastic and reconstructive surgery 
have found a very i mportant and satisfactory place. 

The author's paper wel l repays study in the complete form. 

1 .  R.  I NNES , Editor. 
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LEPROSY I N  SOCI ETY 

1 .  " LEPROSY HAS APPEA R E D  ON T H E  FACE" 
by OLAF K. SKINSN ES, M . D . ,  P H . D .  * 

Objectives and Sources 

2 1  

Prevalent Western social misconceptions concerning leprosy have 
been well publ icised. I n  recent years it has been widely stated that 
such misconceptions existent through the world, and in the West i n  
particular, are attr ibutable t o  the Bible ; vide, "One major and world 
wide problem in public health results from an erroneous translat ion 
of the Old Testament" ( LENDRUM ,  1 945).  I t  i s  contended that the 
term "leprosy" is  a mistranslat ion of the H ebrew term "tsara'ath" 
(zaraath) (COCHRANE, 1 956 ; GRAM BERG, 1 959 ; LENDRuM,  1 952 ; 

LOWE, 1 942 ; MACARTHUR ,  1 953 ; N I DA ,  1 960 ; SWELLENGREBEL, 

1 960 ; TAS, 1 955 ; WALLINGTON , 1 96 1 )  and that "tsara'ath" was , in 
fact, some other, presently unknown and perhaps extinct disease 
(MOISER, 1 96 1 ) . 

While there i s  no denying the i nfl uence of Western interpretat ion  
of  the B ible on Western society's reaction to  leprosy, it  seems that 
there has been no adequate attempt to study and understand the 
underlying bas i s  for society's response apart from this vigorous pur
su i t  of attribution of respons ib i l ity to Bibi ical  influence. 

Many of the contentions advanced to uphold this pos i t ion appear 
unreal ist ic and superficial i n  view of the prevalence of s im i lar social' 
reactions to leprosy which are widespread among people only 
recently, or not at a l l ,  under B ib l ical influence. I t  seems , therefore, 
that an inqu iry i nto the folklore of leprosy in such a society might 
yield a clearer and less parochial  understanding of the problem and 
that thi s ,  in turn, might serve as a commentary on the above
ment ioned assumptions . In the search for understanding, wel l
meaning half-views and result ing obfuscat ions are n o  more hel pful 
than tenac ious adherence to misapplications of ancient concepts 
and misconception no matter what their origin .  

On this bas i s ,  the fol lowing presentation has three major 
objectives. The first is to present a better understandi ng of the social 
mi l ieu with which patients having leprosy must contend ; secondly, to 
bring into the open misconceptions that will otherwise be less l ikely to 

• Formerly Senior Lecturer, Department of Pathology, University of H ong 
Kong and Pathologist, H ay Ling Chau Leprosarium, Hong Kong. Presently, 
Professor of Pathology, University of Ch icago, Chicago, 111 .  

This i nvestigation was pursued as part of a study in  leprosy supported by a 
grant from the American Leprosy M issions, I nc .  The mission carries no responsi
bility for the opinions expressed or the conclusions reached. 

Presented in substance at the In ternational Leprosy Conference of the M ission 
to Lepers and the American Leprosy M issions, Inc. at Lucknow, India, 1 953 and 
abstracted in part in the report of this conference, pp. 68-72. 



22 LEPROSY REVIEW 

be confronted by rebutt ing facts ; and thi rd Iy, to provide a background 
for the better understanding of the relationship between the social 
and medical pathology of leprosy. 

The material presented has been derived from mult ip le  sources, 
mainly as follows : 

1 .  Translat ions from Chinese records,  ancient and modern . 
2. Conversations with a cons iderable number of Chinese during 

a decade of leprosy oriented work in H ong Kong, with supple
mental trips in South Ch ina and Formosa. I ndividuals con
tacted came from.al l  walks of l i fe, including pat ients at the H ay 
L i ng Chau Leprosarium.  

3 .  An organ ised inquiry in  several agricu l tural v i l lages , fishing 
commun it ies,  temples, and locally pract icing herbal ists in  H ong 
Kong. This was accompl ished through the ass istance of two 
young, intel l igent Chinese men . Though not medically trained, 
they were well educated, had been given a considerable know
ledge of l eprosy, and were thoroughly briefed in  techniques 
of questioning through i nformal conversat ion .  Findings were 
reported i n  deta i l  a lmost daily, from well-kept notes . 

4. Term papers written by medical students at the Un iversity of 
Hong Kong who used as the i r  sources of information grand
parents , other relati ves, and acquaintances. 

5 .  A review of al l reports concern ing leprosy which appeared i n  
the China Medical Missionary Journal, the National Medical 

Journal of China, and the Chinese Medical Journal from 1 887 

through 1 950. 

Geographically and ethnologically, H ong Kong is  a part of South 
China, lying cont iguous to the province of Kwangtung which 
apparently has as great an i ncidence of leprosy as any area i n  China. 
A large port ion of the people l i v ing  in  Hong Kong give as thei r home 
some v i ll age in  China i n  which their fami l ies 

,
have resided for genera

t ions and with which they reta in c lose contact. During the decade 
of inquiry here concerned, numerous immigrants from many other 
areas of China also took up residence in Hong Kong. 

Against this backgrou nd, i t  i s  suggested that the informat ion to be 
presented on the social  reaction to leprosy i s  reasonably representa
tive of concepts held in South China and that they also have val idity 
for other areas of China. This conclus ion is further substantiated by 
references to this subject found in the Chinese medical journals noted 
above. 

The Reaction of Society to Leprosy 

The Reaction in Concepts of Source and Transmission 
The legend current concerning the or ig in of leprosy refers to the 

period of the Tang Dynasty (A.D .  6 1 8-906), though there is i n  ancient 
Chinese ' literature evidence that the disease was known and recog-
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ni sed at the t i me of the Han Dynasty (206 B .C .-A .D .  220) , i f  not 
cons iderably earl ier .  According to this fo l k  story, during the middle 
of the Tang Dynasty the re ign ing em peror was engaged in  a war 
with a powerful war- lord named An Li u-Shan who laid s iege to the 
capital and forced the emperor to flee in the company of his favourite 
courtesan, Yang Kwei Fei .  She was a lady of l egendary beauty and 
was responsible for the emperor's misfortune,  having caused him to 
neglect affairs of state to the extent that discontent was r ife among his  
people and h is  lords . While the emperor and his  ret inue,  accom
pan ied by the remnants of his  army, were in  fl ight, h is  immediate 
guards suddenly refused to proceed farther un less he first permi tted 
execution of Yang Kwei Fei .  To spare his own l i fe, the emperor 
issued the order and her body was left ly ing by the roadside as a 
witness to the accompanying army that she had final ly been deposed. 
As the convoy passed, some soldiers, charmed by the beauty of the 
body, had i mproper relat ions with it. The legend states that all the 
soldiers who committed this m isdemeanour subsequently developed 
leprosy as a puni shment from Heaven and that thus the d isease 
origi nated. One of the many names current for thi s  disease is Tien 

Ying, mean ing " Reward from H eaven" . This  story was repeated as 
often as any other concept during the in terviews conducted during 
the survey. 

This account  sets the tone for much of the folklore and many of 
the concepts concerning leprosy . There are two predominant opin ions 
regarding the transmiss ion of leprosy. The first holds that the d isease 
i s  venereal, contracted almost exclus ively through contact with 
prostitutes . There is  a common saying which declares , "If one l ikes 
gambl ing one will always be poor, i f  one l i kes to play with harlots 
one wi l l  get leprosy."  The belief is so firmly held that it i s  usually one 
of the first op in ions ventured when quest ions are asked about leprosy . 
Anyone contracting leprosy i s  almost automatically assumed to 
have l i ved improperly. Patients,  early in  the course of giving the i r  
h istories , protest vehemently that they do not know how they could 
have contracted leprosy s ince they have not been guilty of running 
in the company of prostitutes. 

An equally widespread corollary concept holds that leprosy can 
be "sold" by the sufferer to · i ndividuals of the opposite sex through 
cohabitat ion with a healthy partner. If a man thus gives of his  
d isease to a woman, i t  i s  reasoned, he wi l l  have less of the i l lness 
h imself. It i s  said that women are forced i nto prostitution i n  order to 
have the opportun i ty of "sel l ing" their  leprosy, thus lessen ing i ts  
severity and possibly even obtain ing a final cure. Some informants 
give the number of necessary acts for effecting a cure as e ight, but 
most consider it i ndefin ite . 

Stories i n  this respect are numerous,  one common one being as 
follows . Once a woman, after contracting leprosy, succeeded i n  
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seducing a young and only son in a q u iet lane. They were observed 
from a distance by h i s  s i ster. Seek ing to save the boy's l i fe and the 
fam i ly n ame she qu ickly enq u ired of him if he had passed urine s i nce 
h i s  act . When he answered in the negat ive, she admonished h i m  not  
to, the idea be ing that if  he had not yet  urinated the germs wou ld not 
yet have passed up i n to h i s  body. She then ' i mmediately had inter
course with him .  According to some accounts she thus rece ived the 
leprous agent i nto her own body, but accord ing to other vers ions 
she caught the emergi ng germs in  some fresh ,  warm ox turd which 
twenty-four hours l ater showed a growth of worms thought to 
represent  the leprosy i nduci ng agent .  The si ster, to concl ude the 
account, subseq uently commi tted su icide out of shame for her 
incestuous act, but her brother did not contract leprosy. 

The second, firmly held concept regarding the transmiss ion of 
leprosy i s  that the disease is  congen ita l .  Chi ldren of i nfected parents 
are bel ieved certai n to acq u ire the disease. Tho ugh there are some 
variati ons ,  such hereditary trans miss ion is  general ly conceived to 
extend through three generations .  By the fourth generation the dis
ease wil l  have d ied out, or at least have become so m i ld as no longer 
to make i tself apparent.  A common derivative custom has entai led 
enquir ing back three generations into the fami ly h istory of parties 
about  to be m arried and of s lave girls before purchase. A proverb 
states, " I f  the s lave-girl  i s  very cheap she probably has the leprosy" . 

I n  addi t ion to these two main  concepts of the transmiss ion of 
l eprosy, there are numerous subsidiary ideas regarding its con
tagiousness, w i th respect to which one does wel l  to govern one's 
act ions i n  any contact with persons having the malady. The urine 
and faeces of patients with leprosy are considered to be among the 
most dangerous of poisons and i t  is bel ieved that contacts with s uch 
excreta, or objects contaminated therewith, w i l l  g ive rise to the 
i llness . The excrement is regarded as being most dangerous when 
sti l l  warm . In South China publ ic toi lets have often been constructed 
overhanging ponds so that the excrement drops into the water.  If a 
person having leprosy uses such a toi let, the fish in  the pond may 
become contami nated through eat ing the refuse and i t  is thought that 
those who subsequently eat such fish will get leprosy. 

The not ion of bodi ly  heat transference of noxious i nfluences 
carries i nto several other bel iefs .  Thus it i s  al leged that if a person 
with leprosy urinates on  hard, dry, sun-baked ground, the ur ine 
heat wi l l  tend to r ise .  If  then a heatlhy person urinates on the same 
spot, the heat wi l l  pass di rectly up his ur inary stream and he wi l l  get 
l eprosy. L i kewise, it i s  declared that i f  one s i ts on a chair which st i l l  
retains bodi ly warmth from recent occupancy by a person with 
leprosy, then such a s i tter may expect to get leprosy. If  the chair,  
on  the other hand, has had opportunity to cool off, the danger wil l  
have passed. 
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There is a story current concerning a group of more publ ic
minded individuals with leprosy J iv ing in  a certain Kwangtung v i l lage 
who had special chairs hung up under the rafters to be brought down 
only for the use of healthy v is i tors. Another acco unt tel ls of an actor 
who contracted leprosy before World War H.  Fol lowing a common 
beli ef, he ate the flesh of a dead infant, bel ieving that th is  treatment 
would drive leprosy from his face i nto his buttocks .  He then reserved 
a special chair for himself which no one else was permitted to use. 

There i s  a say ing that i t  i s  not dangerous to s leep in  the same bed 
with one having leprosy. This  i s ,  however, condit ioned on taking 
proper precaut ions .  Thus,  i f  the healthy s leeper reti res first and the 
one with leprosy second, the bodi ly heat of the latter wil l  remain with 
h i mself and there is  no danger. I f, on the other hand, the indiv idual 
with leprosy reti res first and warms the bed, the healthy bedfe l low 
may expect to get leprosy. I n sleeping with such a bedfel low one 
must also take care not to l ie  foot to foot so that the soles of the 
feet touch. 

It i s  not considered dangerous to tal k  to or eat with a person having 
leprosy, though other i nformants said that i t  is poss ib le  to spread 
the disease by inhal i ng droplets of spitt le thrown i nto the air and 
though sputum is  cons idered by some to be a poss ible contaminant 
source of leprosy. In eat ing with such individuals,  however, one 
should avoid eating the gravy or the soup, pr.esumably because the 
prevai l ing use of chopsticks and common centre d ishes may give 
opportun i ty for transferring the leprosy agent to the fluid i n  which 
al l  the vegetables bathe. 

" Feng-shui" ,  the somewhat mystical and indefin i te combination 
of lucky and unlucky influences in a district which determine its 
fortunes, i s  not general ly considered to be a factor in the occurrence 
of leprosy. Those who do attribute a definite influence to it cite, for 
example, the report that the v i l lagers some t ime ago dug a pond i n  
front o f  the v i l lage o f  L o  Woo. Thereupon three persons i n  the v i l lage 
were found to have leprosy and were chased away. Subsequently, 
tl1ree more i nstances were found and "Feng-shu i" i nfluences , pre
sumably disturbed by the d igging of the pond, were b lamed for this 
oiItbreak of the d isease. 

Related to this suppos it ion,  though not actually of it, i s  the 
account of an individual with leprosy who after his  death was buried 
by the vi l lagers on a h i ll-slope not facing the ir  own v i l lage. The slope 
did, unfortunately, overlook another v i l lage from a distance of three 
mi les and the i nhabitants of this second v i l lage protested the burial 
vehemently on the ground that leprosy would be transmitted to them 
from the facing  grave. As a result the body was exhumed and 
re-buried farther away near the sea-shore where i ts influence pre
sumably would be dissipated over the waters. 

During the Ching Ming Festi val, in the fourth lunar month, it is 
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customary to vis it  the graves of ancestor-s , clear them of overgrowth 
and make propit ious offerings. Accordi ngly, i n  the terms of another 
account concerning the mal ign influence of leprosy even after death ,  
a ten year old son presented hi mself at t he grave of his  formerly 
leprotic father to pay his respects at Ch' ing M i ng. Return ing home 
he remembered that he had left one of the ritual cups at the grave 
and went back for it. On the second tr ip he cut his foot on some grass 
at the grave and not long afterwards developed leprosy. The vi l l agers 
concluded that the buried bones had contaminated the growing grass, 
which had i ts  roots in  the same soil , and so the di sease was trans
mitted to the son . 

Various tests are employed to detect the presence of leprosy and 
these have been appl ied to potential  s lave gi rls before purchase, to 
persons suspected of having leprosy and in  some districts, at least, 
they are customarily applied to amahs (woman servants) and wet
nurses before employment. One of the commonest consists of v iewing 
the face of the suspect through a charcoal flame, on which there 
may or may not have been thrown mercury. I f  leprosy is present, the 
face is said to appear red and nodular, while, if healthy, it wi l l  
appear greenish.  Variations consist, for example, of viewing the 
face through the l ight of a kerosene pressure lamp, an electric bulb,  
or through a mosquito net in  the l i ght of a candle .  Another commonly 
q uoted test consists af burn ing a hai r from the suspect. I f  the hair 
curls up, the person i s  regarded as healthy whi le  i f  i ts  ashes drop to 
the ground, he i s  regarded as having leprosy. 
The Reaction in Concepts of Curability and Treatment 

Public opinion regarding the poss ib i l i ties of curing leprosy are 
unfavourable to the patient, the predominant att i tude being that no 
cure i s  possible. When queried on this matter one merchant ex
claimed, "If leprosy can be cured, then salted fish can l ive again ! " 
A common proverb declares , "If a gambler can reform, then there 
too is medicine for leprosy."  

In vis it ing temples to determine the priests' i n terpretations of 
whether or not the gods could provide a cure, the spurious case of a 
fri end, who had disfigurement of h is  face from leprosy and who had 
tried Western trained physicians as well as l ocal herbal ists, was posed 
and the advice of the priests asked. In each case the answer was that 
even the gods could not cure this disease. Oracle sticks were shaken 
and the answers were uniformly unfavourable, except in one i nstance. 
Here the answer, though somewhat ambiguous, appeared favourable  
and the in terpreting priest was momentari ly puzzled. He ,  however, 
soon saw his way out and his reasoning was : (a) Leprosy can not be 
cured, (b) in this instance the god gives a favourable answer, (c) ergo, 
the diagnosi s  of leprosy g iven by the Western physicians and the l ocal 
herbalists must be at fault and the friend probably does not have 
leprosy. 
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A number of local herbal ists were v is i ted and the same spurious 
case posed. M any of the practit ioners were cautious,  i ndicating that 
they could cure the di sease but a lways reserving at least one type 
of leprosy as being incurable. The type declared as i ncurable by 
some of the practit i oners was "ch icken-foot" leprosy which was 
characteri sed as showing clawed hands and fluid escaping from the 
feet. (Cure here was obviously equated with loss of paralysis and 
return to normal function.)  Most of these healers declared that there 
were 36 k inds of leprosy i n  al1-a classificat ion  which i n  complexity 
i s  reminiscent of some m<?dern cl inical attempts along this l ine .  Some 
pointed out that 5 of the 36 varieties each affected one of the "five 
vital organs" (heart, l iver, lungs, kidneys, spleen) and therefore were 
incurable .  One herbal i st maintained that he could cure 30 % of al l  
cases of leprosy but his med icine was so strong that those who took 
i t  and were not cured would die from i t .  In general ,  the impression 
was that these healers were almost al 1  w i l 1 ing to try to cure the disease 
but that actually they had no real con£dence that this could be 
accomplished. The prospect of a fee seemed to be a motivating 
influence i n  the wi l J ingness to attempt treatment. 

This pess imism regarding the poss ib i l i ty of curing leprosy is 
interesting in view of the fact that hydnocarpus has been used i n  
i ndigenous medical practice for the treatment o f  leprosy for centuries. 
There are accounts of this drug in  writings as remote as the Sung 
Dynasty (A.D .  960- 1 279), though i t  appears that, particularly i n  
earl ier times, i t  was used a s  a balm for the treatment o f  all k inds of 
sores. By the Ming Dynasty (A.D. 1 368-1 644), however, it was clearly 
in use for leprosy and L i  Shih Chen says, "It  is  cal1ed Ta Fung Tzu 
(leprosy seed) because i t  i s  used for treating Ta Fung (leprosy) ."  

Current i ndigenous methods of therapy and hopes for favourable 
results are concerned more w ith concealing the d isease or making it  
less apparent than with actual cure. To have "leprosy appear on the 
face" i s  a major calamity, because i t  then becomes impossible to 
hide i t .  If the d isease can be driven to the feet, to the buttocks, or  to 
the bones, for example, i t  wi l l  be less apparent and easier to hide and 
the sufferer can more readily retain  his position in society. According 
to some herbali sts even the i ncurable form of leprosy can be treated 
with a certain  medicine (of undivulged nature) so that i t  wil1 no longer 
show. Mercury often has this attribute given to it .  One herbalist 
who was consulted declared that he could give a medicine which 
would have such an effect .  He refused to divulge its nature and 
declared h imself too ethical to use his knowledge because patients 
so treated would be able to continue l ife in the community and be a 
source of danger to others. 

A "special" laxative i s  said by some to be able to produce a 
diarrhoea with which the leprosy germs pass out of the body in  the 
faeces. It i s  said also th�t some similar drugs can be used by female 
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sufferers to d rive the germs to the womb and thus create a more 
favou rable opportun i ty  for "sel l i ng" the d i sease. 

One d istasteful  method said to be occasional ly practiced in the 
attempt to hide the disease i s  the eat ing of the flesh of dead infants. 
Some bel ieve that a cure can be effected in this manner but others 
merely declare that leprosy can be made to recede to the part of the 
body correspondi ng to the part from which the i nfant's flesh is taken .  
The Reaction in Concepts of Diagnosis and Detection 

The communi ty's wish to make the disease apparent stands i n  
opposit ion t o  the des i re o f  t h e  sufferer t o  keep t h e  d i sease h idden .  A 
common belief is thaf the presence of banyan trees makes a d i st rict 
l iable to have leprosy. A corol lary not ion holds that the banyan 
tree, part icularly its roots, has a baneful  effect on persons havi ng the 
d i sease . J f t he suspect d rinks  water in wh ich banyan roots o r  streamers 
have been boi led o r  soaked, his ears will become larger and nodules 
w i l l  appear on  his face if the d i sease is present (an apparent refe rence 
to lepra reactions) .  I n  add i t ion he wi l l  fee l  i l l .  This  i s  used as a test 
i n  the case of leprosy suspects, but it is also used to d rive away known 
cases.  Wish ing to get  r id of such a person ,  the v i l lagers w i l l  place the 
root of a banyan tree in the v i l lage well  and, on  dr ink ing the water, 
the undesi rable one is  expected to feel so il l that he w i l l  leave the 
communi ty. 

Fisher fo lk have an adaptation of this idea in the i r  practice of 
burn ing shel ls of k i ng crabs . It i s  mai ntained that even if  such a shel l  
i s  burned i n  a room separate from that occupied by a person with 
leprosy, the latter wi l l ,  on smel l ing  the burn i ng odour,  feel i l l  
immediately . 

M i xed i n  with al l  the inaccuracies i n  concept there is a core of 
true knowledge about the disease, particularly as regarding the mani
festat ions whereby i t  may be recogn i sed . The th ickened ears and 
nodular fac ies are well-known tho ugh the loss of eye-brows and 
eye-lashes are not much referred to by the general populace . The 
latter is, however, well recogn ised in t radi t i onal medical wr i t ing and 
is known to the i nd igenous pract i t ioners.  Thus the Nei Ching, o r  
Canon o f  I nternal Medicine (attr ibuted b y  some t o  the tenth 
century before Christ but certai nly written much later than that) 
states, "Thus suffering from 'ta feng' ( leprosy) have st iff jo ints, the 
eyebrows and beard fal l  off."  The deformit ies and sores encountered 
in leprosy are l ikewise wel l -known to the publ ic and i t  i s  recognised 
that the u lcers, part icu larly of the feet, are slow in heal ing .  The 
atrophy or "no flesh" of the muscles of the hand, particularly in the 
region of the fifth abductor and the fi rst dorsal i nterosseous muscles, 
are frequently mentioned, especial ly by the pract i t ioners. The 
herbalists also refer  to anaesthesia of the lesions, but the general 
public apparent ly takes l i tt le heed of the anaesthesia and more 
conunonly refer to the lesions of leprosy as being i tchy. Though not 
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much ment ioned by the general publ ic  in the in terviews recogni t ion 
of anaesthes ia of the leprous lesions has been known from ancient 
t imes.  Thus in Ko H ung's, " Prescript ions for Emergencies" (A . D .  

28 1 -36 1 ) there i s  a statement t o  the effect that,  "The first symptom 
of ' Ia i  p i ng' ( l eprosy) i s  numbness of the sk in or a sensat ion of 
worms creeping. " 

I n  the year A . D .  6 1 0  there was publ i shed a famous medical 
treat ise known as Ch'ao Shih Pin Yuan (Ch'ao's Pathology) wh ich 
noted in deta i l  many of the d iagnostic s igns of leprosy such as loss of 
sensation ,  absence of sweati ng, loss of hair and eyebrows, perforat ing 
ulcers, d i storted ears and fingers, d isfigured face, bleared eyes, 
hoarse and raucous voice, nasal deformity, etc. The descri pt ions are 
so comprehens ive that they i ncl ude a variety of other sk in  d i seases, 
wh ich cause confusion to later writers.  The confus ion cont i nues down 
to the present day, affecti ng not on ly the publ ic  but also the trad i 
t ional pract i t ioners.  Thus leprosy may be confused w i th secondary 
l ues, scabies  and various dermatomycoses. I t  i s  also commonly 
bel ieved that var ious other d i seases may be transformed i nto leprosy. 
One patient described how his first les ion appeared near one eye . 
A friend told h im that it was ri ngworm and that he had better have 
i t  treated because i f  i t  spread and reached the eye i t  would turn i n to 
leprosy. Not i nfrequently one hears the report that syph i l i s  can turn 
i nto leprosy and one i n formant cautioned against  feeding an i nfant 
who has smal lpox the flesh of cocks or geese, saying that i f  th is  was 
done the ch i ld  would be l i able to develop leprosy. 

In summary, it appears that from periods as remote as the Han 
Dynasty or  earl ier, leprosy has been dreaded as a calamity sent  to 
punish mora l  evi l .  This att i tude probably arises i n  large part from the 
l i ngeri ng and deforming nature of the di sease which has i ts  major 
man ifestat ions on the surface of the body where they are clearly 
evident to all observers. From this concept i t  i s  easy to understand 
the growing supposi t ion  t hat sexual misdemeanour as a moral lapse 
may be associated with contract ing this d isease . It i s  l i ke ly that con
fus ion over the identit ies of secondary l ues and the man ifestat ions 
of leprosy i n  the past three centuries has greatly enhanced such 
j udgement. This idea i s  the major socia l  reaction  in concept to l eprosy 
and has greatly  i nfluenced society's react ion to persons contracti ng 
the i nfect ion .  It has g iven r ise to many of the subsidiary not ions and 
practices. 
The Reaction in Action 

Almost i n variably when the subject of leprosy is raised, horror, 
fear  and disgust with this i l l ness w i l l  be expressed. Usual ly when 
queried as to how they would treat a person found to have leprosy, 
the answer of the v i l lagers was, "Dr ive them away" . 

When the Hong Kong leprosariu m  was first projected , the Hong 
Kong area was thoroughly surveyed for poss ib le s i tes .  As l i kely 
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locations were found inqu i ries were made as to the poss ibi l i ty of 
obtain ing land and the purpose for which it was desi red cou ld, of 
course, not be h id .  The immediate reaction of neighbouring v i l lagers 
was that of facing a major calami ty that must be averted at all costs . 
N umerous were the arguments heard and no amount of talk ing 'could 
persuade them that their fears were groundless. They were convinced 
that if a leprosarium were bui l t  in the i r  neighbourhood they would 
soon have no grandchi ldren because no one would then venture to 
marry their  daughters . They were certa in  that some leprous i nfluence 
would move over the h i l l s  and leprosy would become conunon i n  
their v i l lages. A n d  s o  the arguments went, ad infinitum, t i ll when 
pressed too far, the ult imate argument, as tersely expressed by one 
v i l lage e lder ,  was,  "If  you bring ' lepers' i nto this area we wi l l  k i l l  
them !"  

Remarkably enough, i n  the  area where the  first  temporary 
quarters were located, there was no difficulty wi th the neighbours. 
They were not influential or organized and the patients were moved 
en masse to the prepared quarters one morning.  The Chinese 
neighbours calmly accepted the presence of the patients as a matter 
of fate, a l ready accompl ished and beyond their contro l .  Nearby 
European res idents wrote letters to the press concerning the dangers 
of having leprosy so near, but the Chinese vegetable gardeners and 
others, promptly proceeded to make a smal l  profit by selling vege
tables to the patients and buying in return rabbits and duckli ngs. 

Likewise, when land was final ly secured for the institution and 
compensation was paid to the few vi l lagers on the i sland, the 
majority left but a few requested employment as gardeners or  other 
helpers. The contractors who subsequently erected the major build
i ngs c laimed that they woul d  have difficulty in recruit ing workmen, 
but as a matter of fact the i nstitution never suffered on this account. 
When the first female patients went to the island, there were rumours 
that the workmen would surely leave, but again sufficient workers 
were avai lable for the work to proceed as scheduled. 

In Kwangtung it  i s  not an uncommon practice for vi l lages to 
employ persons with l eprosy as guards for their fields. The fact that 
they have this disease is considered as increasing their  effectiveness 
in scaring away marauders. 

One gains the impression that though there i s  a deep-rooted 
feeling of revulsion toward l eprosy and those suffering from it, the 
Chinese sense of fate and of tolerance enables his society to accept 
the occurrence of the disease without a prel iminary violent reaction . 
The community approaches the problem of the individual with lep
rosy with caution. Increasing suspicion is  directed at the suspect 
and gradually his reputation and social position may be completely 
ruined . This is easily accompl ished because society i s  steeped i n  
accounts and stories having t o  d o  with the evilness o f  persons with 
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leprosy and chi ldren are early i nculcated with the notion that al l  
such i ndividuals are monsters or creatures of evi l .  Thus there appeared 
at the laboratory one day a young man and his wife of three years, 
accompan ied by i nterested male relati ves and friends.  The problem 
was, did the g irl have leprosy ? She had no evidence of th i s  d isease 
but the v i l lagers had been whispering that she had leprosy, and, as a 
result ,  her  h usband had been suspicious of her and had refused to 
l ive with her as h usband .  It requires no great stretch of imagination 
to understand the mental and emotional d isturbance that th is  girl 
must have gone through . 

Occasional ly an outburst does occur and when it does, i t  is often 
violent and extreme even though the immediate provocat ion may be 
s l ight. The provocat ions may be economic or may result  from par
ticularly obnoxious act ion of some person with leprosy, or  personal  
animosity may resu l t  in  some indiv idual  us ing the fact of leprosy to 
remove another ind ividual with whom there i s  a d ifference . 

One week-end in  June, 1 95 1 ,  rumours of unknown source rapidly 
spread through several fishing communities in Hong Kong. These 
were to the effect that there were " lepers" swimmi ng about in the 
water of these areas seeking to kill people in  order to obtain h uman 
hearts for the preparation  of med icine with which to treat the i r  
disease. These communit ies were kept i n  an uproar for much of one 
night, everyone combin ing i n  a hunt  to trap the  supposed invaders . 
None were found,  and i t  is thought that the  rumours were started by 
interested i ndividuals for undisclosed personal reasons. Some even 
thought that the attempts at that t ime to find a s i te fo r the lepro
sarium might have had an i nfluence on the origin of th i s  episode . 

Occasionally the community takes v iolent act ion to rid itself of 
such "undesirable" individuals .  Thus stories are heard of vil lagers 
(not in Hong Kong) taking persons with leprosy out and shooting 
them. On other occasions such sufferers have been locked i n  houses 
and burned . In some places it i s  told, any person hav ing leprosy and 
found roaming the streets i s  caught in a net (so as to avoid touching 
him with bare hands) and then tied to a stake and burned . 

These are dramatic episodes, but fortunately they have been 
relatively uncommon and unnecessary. Society is competi tive. When 
economic condit ions in general are poor and the necessit ies of l ife 
are available i n  only l imi ted quantities, the protection and assistance 
of the fami ly and group assumes an i ncreasing importance to 
the well-being and survival of the individual . This is well-demon
strated in China where fami ly connection and the influence of friends 
has tradit ionally entered into many of l ife's reactions. When the 
individual was saddled with the handicap of leprosy and the onus 
that it carries, and when, in addit ion, as  a resul t  of these concepts, 
his family and friends abandoned him,  the ultimate in misfortune 
had indeed touched him . In the full sense of the saying : " Leprosy 
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has appeared on the face" of both t he iridiv idual  and the social  group 
which so treats h im.  

The Reactions o f  the Person Contracting Leprosy 

The Human Reaction 

Sharing h i s  community's concepts of leprosy, hav ing heard s i nce 
chi ldhood t he stories current about th i s  d isease, lacking  any real 
convict ion of the poss ibi l i ty of a cure, k nowi ng the ostrac ism and 
fami ly  d i sgrace that awaits the publ ic recognit ion of his d i sease, 
and finding no comfort in his re l ig ion ( for the priests declare h i s  
i l l ness a pun ishment from Heaven and i ncurable by the gods), t he 
predominant react ion of the person contract ing leprosy is one of 
d i sgrace and fear. He  vehemently protests his innocence of moral 
del i nquency and seeks by a l l  poss ib le means to h ide the evidence of 
his malady. The sufferer wil l  probably spend most of his substance on 
drugs and med ical fees in the forlorn hope of obtain ing  a cure or at 
least of dr iv ing the disease to some u nexposed portion  of h i s  body 
where it can be concealed.  He is preyed on by quacks advert is ing 
secret formulas capable of produci ng the longed for cure .  Great was 
the glee of some of the Hong Kong patients when one day t here was 
admitted to the leprosarium an herbal ist  whom they recognized as 
one to w hom they had i n  the past paid good money for a promised 
cure that never materia l i sed.  

Suicide is  contemplated by many and accepted as the final  solu
t ion by not a few .  Thus one v i l lager related that ten years previously 
t here l i ved i n  a v i l lage known to him a married woman having four 
sons.  When she found that she had contracted leprosy she wished to 
die and requested that her fami ly  bury her a live.  They dug a hole i n  
the ground, she jumped i n ,  and s o  s h e  was interred a s  she requested . 
I n  Formosa, of a group of about two hundred young men wi th  
early leprosy, fifteen committed suicide wi th in  a period of a few 
months .  

In most indiv iduals who contract the disease, the urge to l i e  i s  
strong. Besides attempt ing to  hide the  d isease, many try to  "sell" 
leprosy as described above . J ust how widespread this practice is 
cannot be known, but the general public believes that i t  i s  wide
spread, and it i s  this belief which i s  largel y  responsible for the i l l  
repute of those with leprosy. Thus one v i l lager stated that, " Lepers 
always th ink  of lessening the ir  d isease, so they are selfish and they 
always try to sell the disease to others ."  

When final ly  " Leprosy appears on  the face," and the individual 
is dri ven from society, he reacts by attempting to hide h imself in 
larger cities where he may make his living by begging or by petty 
criminal efforts . Occasionally in rural areas i ncidents have been 
noted where such persons  have banded together and lived in deserted 
temples or i n  less i nhabited areas in the h i l l s  near v i l lages .  From such 
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vantage points they would keep an  eye on v i l lage events. I f, for 
example,  they heard of an impend ing wedd i ng, the leader of the 
group might suggest to the chief parties to the event, e.g. the groom's  
father, that  a cash contri but ion be made to the i r  organ izat ion .  I f  the 
contr ibut ion was refused, the group leader selected the most d i s
figured case of leprosy in h i s  group and sent h i m  to the house of the 
principals to "squeeze" them and frighten them i nto revers ing the i r  
decis ion . 

I n  some i nstances tales are heard of persons with leprosy who 
actual ly react so violent ly agai nst societ ies' treatment that they set 
out to de l iberate ly wreak vengeance by giv ing leprosy to others with 
no hope of thus mit igat ing the i r  own d i sease . Thus vi l lagers told of 
one man who m ixed some of his ur ine  with the tea for others to dri n k .  
Another m a n  i s  said t o  have scraped t h e  s k i n  scales from h i s  les ions 
and m ixed them with the food i n  a restaurant.  He was caught and 
k i l led . 

With a background such as this ,  it is not surpr is ing that some of 
the patients who show up  for i nst itut ional care are far from being 
tractable, cooperative indiv iduals .  The surpri s ing thing i s  that the 
majority react with reason and cooperat ion when they are met with 
an understanding of thei r problems and their cu l tural background,  
and with a genu ine express ion of concern . 

Discussion 

No survey of o ld general Chinese l i teratu re is ava i lable devoted 
to a study of the poss ible ment ion of leprosy and its connotat ions i n  
everyday l i fe .  Surveys o f  remote Chinese medical  writ i ngs have, 
however, been made ( K .  C. Wong 1 930 ; S .  H .  Lae 1 954) . Though 
there is some ambiguity the further back one goes with respect to 
what d i sease ent ity was meant by terms now used for l eprosy, it  i s  
fai rly c lear that l eprosy was k nown at least back to the Han  Dynasty 
(206 B.C .-A . D .  2 1 9) and that descript ions of that period i nclude 
characteristics recogn ized as typical for leprosy as i t  i s  known today. 
This l i terature is not concerned with the socia l  reaction to d i sease, 
but occasional ly  one finds coupled with the mention of leprosy 
indications that the disease was looked on  with horror and fear and 
that even i n  ancient t imes i t  was thought of as a punishment for 
moral lapse . Epidemics of other diseases were l ikewise considered as 
evidence of heavenly displeasure, but the suggestion i s  that leprosy 
was pecul iarly so in an i nd iv idual  way rather than as a punishment of 
society as a whole .  

There i s  no doubt but that the ancients of the East, as wel l  as of 
the West, confused and grouped together d i sease ent it ies which 
modern medicine d ifferentiates. I t  is thought that psoriasis ,  eczema, 
impetigo, scabies, etc .  were perhaps so confused with leprosy. 
Syphi l i s  may l i kewise, at least s i nce M i ng Dynasty ti mes, have been 
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grouped with leprosy. There is  considerable question as to whether or 
not syphi l i s  existed i n  China prior to this period, though gonorrhoea 
and chancres (soft ?) were earl ier described .  

It might be expected that even at present t imes a relatively medi 
cally i l l iterate populace, such as  that which was  for the  most part the 
subject of this survey, might l ikewise show much confusion  over these 
d isease entities. Yet, this populace readi ly separates out the fully 
developed case of leprosy and shows a high degree of astute suspicion 
with respect to earl ier cases . Though not unheard of, relatively few 
cases w ith disease other than leprosy presented themselves at the 
leprosy outpatient cl in ic as new cases . One is  led to believe that in an 
endemic area of leprosy the populace is  quite knowledgeable i n  
recognis ing and del ineating this disease ent ity wi thout a t  the same 
t ime necessarily u nderstanding it .  One wonders, without avai lable 
evidence, if  the ancients were less knowledgeable .  

The or igins of the folk tales and conceptions of leprosy are 
obscured by t ime and diffusion .  Nevertheless, there is no question 
but what the populace knows the object of these tales. There also i s  
no  quest ion but that the B ib le  had no part i n  the development of this 
folklore in South China for i t  has not been there long enough nor 
had a s ignificant effect on the general populace so as to i nfluence 
their th inking and beliefs .  In fact, most of them have never heard of 
it .  

The conclusion seems inevitable that leprosy per se called forth 
this social reaction ; that where subsidiary disease entities enter the 
picture they merely provide addit ions to the theme of belief and 
reaction for which leprosy provides the core . 

The question arises as to whether this may not also have been 
the case in the M iddle East and gives impetus to further search for the 
reason s  responsible for the unique response of society to the presence 
of leprosy. A possible answer wi l l  be sugges

.
ted in a subsequent paper. 

Summary 

An inqu i ry has been made i nto the beliefs and practices of sample 
segments of society in South China, i ncluding farmers, fishermen, 
temple priests, practicing herbalists, patients with leprosy and 
assorted persons from other occupational groups. These have been 
supplemented by reports in the Chinese medical journals .  

From this inquiry the following major concepts held by the 
general populace regarding leprosy become apparent : 

1 .  Leprosy has been regarded as a punishment from heaven for 
moral misdemeanor. It i s  therefore often spoken of as 
"Tien Ying" meaning " Retribution from Heaven." 

2. Persons who contract leprosy were thought to be trans
gressors of moral law and likely to be morally suspect. 

3 • .  Leprosy has been regarded as a venereal disease. 
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t Bodi ly di scharges, body heat, s k i n  scrapi ngs, etc. from persons 
with leprosy have been regarded as noxious e lements,  and si nce 
persons havi ng the di sease are bel ieved to be ev i l ,  they have 
often been suspected of using these elements to harm society· 

5 .  I nqu iry at temples confirms the be l i ef of t he common people 
that the gods can cure a l l  diseases except leprosy, and there is 
therefore no  hope for those with th is  i nfect ion .  

6. Leprosy is  thought to be heredi tary for three generat ions and 
the children of parents with l eprosy are cons idered certa in to 
acqu i re the di sease. 

7 .  Freq uently ment ioned is the be l ief that persons with leprosy 
may "sel l"  the di sease to others and cure themsel ves th rough 
sexual contacts with varying n u mbers of healthy persons.  

These concepts, wi th  wide ramificat ions and elaborat ions ,  are 
embedded in the fol k lore of the common people .  Current methods 
of treatment  and hope for fa vourable res ults are therefore more 
concerned with conceal ing the di sease or making it less evident than 
with achieving a cure. 

This folk lore i s  i ndigenous and unaffected by B ib l ical statements 
or other Western writ ings concerni ng leprosy. The parallel reaction 
noted in  this society w i th that prevalent in the West casts doubt on 
the content ion that the react ion to leprosy in Western society is  the 
resu l t  of Bib l ical teach ings regarding leprosy, or mistranslat ions of the 
Bible i nto tongues other than the original .  
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Fig. I :  Meissner's Corpuscle ill dermal papillae showillg a single nerve fibre 
ascending into the corpuscle and ramifyillg with fragmented fine filaments. 

Distal pad of ring finger, Male, 32 years, Lepromatous x 400 

Fig. 2: Corresponding section to Fig. I showing positve Cholillesterase reactioll in 
Meissner's Corpuscle Cholinesterase x 400 
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Fig. J. Meissller's Corpuscle sho wing fille filamen t rarlllj'yillg the Corpuscle alld a 
nerve fibre is seen eliding ill papillary ridge. Distal pad of middle finger, 

male 25 years. Early leptolllCitous leprosy x 400 

Fig. 4. Corresponding section to Fig. 3, sho will ositive cho-
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Fig. 5. Section of digital skill showillg the epithelium with /lal/elled papillary ridges. 
Distal pac! of middle fiillger, /rIale, 27 years. Tuberculoid x 100 

Fig. 6.  Corresponding seclioll to Fig. 5, of allot her tuberculoid patiellt showing 110 
c!Jolille,sterase activity ill allY part of the epitheliulIl, Cholillesterase x 100 
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STUDIES ON THE DlSTRIBUTION OF 

CHOLlNESTERASES IN RELATION TO 

NEURO-HISTOLOGICAL CHANGES IN 

SPECIALlZED SENSORY NERVE ENDINGS 

IN LEPROSY SKJN 

by A. PAUL JAYARAJ, F.R.M.S. 

(Central Food Technological Research lnstitute, Mysore, India) 

It is generally accepted that the nervous transmission is a chemical 
process and depends upon the action of cholinesterases during 
stimulation. Thc cholinesterase system which involves the enzymatic 
hydrolysis of acetyl choline plans an important role in the mechanism 
of transmitting impulses at nerve junction and nerve endings. The 
precise significance of this enzyme in nervous activity is not fully 
understood. NACHMANSON (1959) suggests that this enzyme is essen
tial not only in synoptic activities but also in nervous conduction. In 
general it is believed that cholinesterase has an active function in 
nervous transmission to restore the mechanism for repeated activity. 
CAUNA (1960) worked out on the cytological localisation of the 
enzyme in relation to the structure of the cutaneous receptors com
pared to neurohistological studies and he suggests the enzyme 
cholinesterases may constitute an active agent in synoptic trans
mission of nervous impulse in Meissner's corpusc\es. 

The' present work is an investigation on the distribution of 
cholinestera e compared to neuro-histological changes in Meissner's 
corpuscles and some of the specialised sensory nerve endings in 
lepro y skin. The presence of high concentration of cholinesterases 
in specialised sensory nerve endings prompted us to examine the 
distribution of choline terase in the skin of leprosy patients. 
Meissner's corpuscles are concerned with selective touch receptors 
and are de igned for tactile discrimination. 

Material anel Metbods 

Twenty piece of kin were taken from the distaI pad of the fingers 
from 20 patient howing typical le ion of leprosy; 15 from lepro
matou and 5 from tuberculoid cases. There were no visible lesions 
anywhere on the finger pad . Biop ie were also taken from lesions 
of each patient to confirm hi tologically the type of lesion. Tissues 
were fixed in 10% neutral formalin. Half of the specimen was 

immediately tran ferred to ice for hi tochemical studies. Out of the 
remaining ti sue, frozen sections were taken at 20 micron thickness 
and tained for nerve fibre by the method described by BAlASU
BRAMANYAN, ]AYARAJ and GASS (1954). Twenty ection were taken 
from each pecimen for thi tudy. Remaining ti ue were processed 
for paraffin ection . Section were tained for hematoxylin and eosin 
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and for acid fast baci l l i  by the method described by J AYARAJ ( 1 955) .  
Three pieces of normal sk in were taken from digital  pad of the fingers 
as control . 

Pieces of sk i n  i ntended for h i stochemical studies were fi xed i n  1 0  % 
cold formal i n  at 4 degree centigrade for four  hours .  Frozen sect ion 
at 20 microns were taken and i ncubated for 30 minutes to I hour 
us ing histochemical techn ique of KOELLE ( 1 95 1 ) . 

Results 

In lepromatous  leprosy the area occupied by Meissner's cor
puscle shows mi ld  to moderate i n tens i ty of chol i nesterase act iv i ty. 
Superficial endi ngs also show scattered act iv ity of the enzyme. M i ld 
i n tens ity of the enzymatic react ion i s  seen i n  the papi l lary nerve 
endings .  The nerve bundles did not show chol inesterase act iv i ty. 
The enzymatic act iv i ty differed in i ntens i ty from one to another i n  
Meissner's corpuscles . I n  early lepromatous leprosy the i n tensity of 
enzymatic act iv i ty seems to be more concentrated in Neissner's 
corpuscles . The react ion on the papi l l ary nerve endings also shows 
heavier concentrat ion .  In tuberculo id leprosy, the chol inesterase 
act iv i ty .i s  not seen . The enzymatic react ion on the epidermal region 
shows no  act iv ity. The papi l l ae that occupy the M eissner's corpuscle 
are completely col lapsed and compressed . Pract ical ly there are no 
papi l l ary ridges seen and the enzymatic act iv i ty i s  absent. 

The neuro-histological changes in M eissner's corpuscles in lepro
matous leprosy show a certa in  complexity and fragmentation of 
axons.  The corpuscles receive one to two mye l inated nerve fibres 
which branch as fine fi laments in corpuscles . An occas ional s ingle 
myel inated nerve fibre is seen ramifying i n  the Meissner's corpuscles . 
The whole process looks myel inated . I n  few cases M eissner's 
corpuscles show the free fading fi laments .  I n  early lepromatous 
leprosy the M eissner's corpuscles look al most normal .  The ramifica
t ion of the nerve fi laments is wel l seen .  Paraffin sections stained for 
acid fast baci l l i  show abundant baci l l i  alongside t he neuro-fibr i l lary 
ramificat ion.  I n  lepromatous leprosy, the epithel i um is flattened 
leav ing the s urfaces of the papi l l ary r idges i n  l imited length i n  the 
cori u m. The ridges are prominent ly seen even though the epithel ium 
i s  flattened . The nerve fibres ascending from the  coriu m  are  seen 
ending in the pap i l lary ridges. The ridges are found to vary in length 
between advanced lepromatous to early l epromatous leprosy. The 
paraffin sections stained for acid fast baci l l i  show higher concentra
t ion of baci l l i  i n  the papi l lary ridges . I n  tubercu lo id leprosy, the 
thickness of the epithel ium i s  reduced. I n  many areas, there are no 
papi l lary r idges seen.  The dermal papi l lae that occupies the Meissner's 
corpuscle i s  compressed. Tn no part of the epithel ium the nerve 
enditlgs are seen . 
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Discussion 

1 t  is wel l known that there is h igh concentrat ion  of chol i nesterases 
in the special ized sensory nerve endings ,  even though the funct ion  
of  th is  part icular enzyme in  t hese locat ions i s  s t i l l  unknown.  FLOREY 

( 1 96 1 )  i ntroduced a theoretical cons iderat ion concern ing  the widely 
accepted chemical transmiss ion of the nerve i mpulse in the nerve 
endings.  He states that axons and nerve endings conta in the enzyme 
system capable of synthes iz ing the chemical t ransmitter which is 
stored in phys io logically i nactive bound form and the transmi tter is 
released by the nerve endings upon the arri val of the nerve i mpu lse.  
CAUNA ( 1 960) suggests that i n  Meissner's corpuscles the mechan ical 
st imu lus  i s  converted i nto a nerve impu lse w i th i n  the cytoplasm of 
the laminar cel l ,  and microvesicles, produced by the per in uclear 
cytoplasm, a re carriers of an excitatory agent ,  probably acety l 
cho l ine .  I t  is of considerable i nterest to observe that i n  leprosy the 
enzymat ic reaction  of chol inesterases i s  d i str i buted w herever nerve 
endings are dist i nctly seen .  In lepromatous leprosy the i ntens i ty of 
the react ion d iffered from one Meissner's corpuscle to another .  I t  i s  
fe l t  that t h e  i ntens i ty o f  t h e  reaction depends upon t h e  sever i ty of 
damages caused to the fine nerve fi laments by the d i sease process. 
When the dermal pap i l lae i s  compressed and the corpuscle i s  des
troyed, the enzymatic reaction  i s  completely absent .  This clearly 
shows that the nerve endings are not capable of synthes iz ing the 
enzyme system when they are damaged . GOMORI ( 1 956) stated most 
nerve fibres w i l l  not be demonstrated by any enzymatic techn ique 
now avai lable and even i n  case of chol i nergic nerves, i t  appears that 
only a part of them, usual ly the endings, are pos i t ive .  In leprosy i t  
was found that o n l y  t h e  endings i n  Meissner's corpuscles and Merkel 
tacti l e  discs show the enzymat ic act iv i ty. The i n tens i ty of t he reaction  
also depends upon  the damage caused to  the  nerve endi ngs. The 
nerve bundles deep i n  the cori um have not shown enzymat ic react ion.  
J AYARAJ and CHAUDHURY ( 1 96 1 ,  1 962) stud ied the neuro-h istological 
changes i n  Meissner's corpuscles i n  leprosy and the structure and 
funct ion of the papi l lary ridges in l eprosy sk in .  They found that the 
terminal  fibres in Meissner's corpuscles undergo character i st ic 
changes i n  advanced lepromatous leprosy and i n  early l epromatous  
l eprosy the neuro-fibri l lary ramificat ion looks  almost normal . They 
also found extens ive nerve fibres embedded in the pap i l lary r idges of 
the lepromatous skin and in tuberculo id leprosy the ascending nerve 
fibres are mostly destroyed resu l t ing in severe sensory impai rment .  
Compared to the above neuro-h istological changes, i n  the presen t  
i nvestigation  of  the  distr ibut ion of cho l inesterases i n  nerve endings, 
it is found that the i ntens i ty of the reaction i s  reduced-w herever the 

. nerve term i nals are damaged or  the dermal papi l lae are compressed 
destroying the Meissner's corpuscles. The flattened epi thel i u l11 with
out r idges, wh ich i s  commonly found in the tubercu loid type of 
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leprosy and where the nerve endi ngs are not found,  the  enzymatic 
react ion of chol inesterases i s  completely absent .  Whether the enzyme 
has any role to play i n  the conduct ion of nerve i mpu lse or not, i t  is of 
considerable i nterest to note that the  enzyme chol i nesterases are 
present wherever the  fi ne nerve is end i ng i l1 the  ep i the l ium of leprosy 
s k i n .  

Summary 

I .  Biopsies from the d i stal pad of the fingers from 20 leprosy 
pat ients com pri s ing 15 lepromatous and 5 tubercu lo id were studied 
by cyto logica l ,  nerve sta i n i ng and h i stochemical methods.  

2 .  I t  was found that the chol i nesterase react ion  i s  reduced i n  
Me issner's corpuscles and i n  papi l lary ridges i n  advanced lepro
matous leprosy where the termina l  nerve fibres undergo character
ist ic changes. J n early lepromatous leprosy the Meissner's corpuscles 
looked almost normal  and i ntens i ty of the cho l i nesterase react ion 
was comparat ively i ncreased . 

3 . I n  tuberculo id  leprosy the dermal pap i l lae that occupy the 
M ei ssner's corpuscle seemed to be compressed result ing in the 
destruct ion of Meissner's corpuscles and the papi l lary ridges are 
found to be flattened . The cho l i nesterase act iv i ty is completely 
absent  in all parts of the epi the l i u m. 

4 .  Even though the fi nal agreement i s  l ack ing i n  deta i l s  on  the 
role of chol inesterases in nervous act iv i ty ,  there i s  evidence to indi
cate that it may serve to maintai n the structure of the specialised 
sensory nerve endi ngs for repeated nerve i mpulse i n  l eprosy sk in .  
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FOOT D ROP I N  LEP ROSY 

by JOHS .  G .  A N DERSEN , CAN D .  MED.  ET . CH IR .  ( H A FN . )  

From Sevapw; Hospital and Santipara Leprosy Colony, Assam 

A uthor's present address : Purulia Leprosy Home and Hospital, 

W. Bengal 

Foot d rop is a fa ir ly common d i sabi l i ty i n  leprosy. I ts correct ion 
is of the greatest importance to the patient's chances of a successfu l  
reval idat ion. 

The cause i s  a paralys i s  of the latera l  popl i teal nerve at the 
popl i teal fossa. Two d i st inct patterns of paralys i s  are recognised: 
Complete Latera l Popl i teal Paralys i s  wi th involvement of a l l  the 
muscles of the anter ior and lateral  compartments, and Incomplete 
Latera l Popl i teal Paralys i s  w i t h  involvement only of the anterior 
compartment . Cases presenting Irregu lar Patterns of Paralys i s  w i th  
some muscles outs ide  the  anterior  and the  lateral compartment 
paralysed as wel l ,  and Part ia l  Patterns of Paralys i s  wi th only some of 
the muscles of the anterior and/or the l ateral compartments paralysed 
shou ld  be very carefu l ly examined to determine whether a con
comitant paralys ing di sease as pol iomye l i t i s  is responsib le  or 
whether it is a b io logical variant of the l eprosy i tself. A l arge number 
of the part ia l  patterns of paralys i s  represent deve loping paralyses, 
e i ther progressing or  regressing. 

We do not at present have any exact data concerning the poss ib le 
recovery of paralyses d ue to leprosy. It can however, be stated that a 
stable paralys i s  of not less than 6 m onths d urat ion has no chances 
of recovery. 

Correct ion of foot drop with spring attachments to the foot wear 
ShOl.ild be cons idered a temporary rel ief. Correct ions by surgery on 
the skeleton of the foot may be possi ble, but i t i s  much more daring 
and d ifficult  surgery than tendon transfers and has no p lace where 
tendon transfer is poss ible (HODGES, 1 956) .  

Since the t ib ia l i s  poster ior muscle for practical purposes always is 
intact in  leprosy, this i s  the motor tendon of choice. Several tech
niques have been described. ( FRlTSCH)  and BRAND 1 957, GUNN and 
MOLESWORTH 1 957, SELVAPANDIAN and BRAND 1 959, ANDERSEN, 

under pr int ing . )  
The various methods can be  sU llunarised as fol lows: 
( I ) Interosseous transfer to the middle cuneifonn bone ; 
(2) Subcutaneous, c i rcumt ib ial transfer to the middle cuneiform 

bone ; 
(3) Interosseous transfer to the anterior compartment muscles 

high in  the l eg ; 
(4) Subcutaneous, c i rcumt ib ial transfer of t ib .  post. to the inser

t ion of t ib .  ant . ,  and retrograde transfer of peroneus l ongus 
to t ib .  post ; 
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( 5) Subcutaneous, c i rcumt ib ia l  transfe r  of t ib .  post .  to the i n ser
tion of t ib .  ant . ,  and retrograde transfer  of ext .  d ig .  long.  to t ib .  post . 

A comparison between the var ious methods br ing the  fol low ing  
po i n ts .out : 

Route: the c i rcumt ibial  route seems to be s l i ghtly better than the 
i n terosseous route. Th i s  may be due to t he occas ional ,  very cr ippl i ng  
adhes ions i n  the narrow i nterosseous space . No troublesome bow 
stri ngi ng has been seen in the c i rcumtib ia l  route . 

Tension : Due to the strong act ion of the tr iceps surae a certa in  
drop i n  dorsiflex ion can  be  expected .  This i nd icates the necess i ty of 
sutur ing the transposed tendons under high tens ion with the foot in 
dorsiflex ion .  

Insertion : A certain amount of evidence w i l l  be  found to i nd icate 
that the dreaded d i sorganisat ion of the skeleton of the foot (neuro
path ic foot) begins  in the tarsal region .  1t wiU be wise to avoid su rgical 
i nterference wi th the ske leton in this reg ion .  

Postoperative stability of the foot :  Transfer i n  a s i ngle tunnel i s  
easier, b u t  requ i res carefu l  balancing o f  t h e  foot to avo id post
operative i nvers ion deformit ies .  This does not appear to be unduly 
difficu l t .  I t  has been postu lated that a two guy rope t ransfer would 
tend to stabi l ise the midtarsal jo ints .  This i s  a point  which only a 
carefu l ,  long t ime fol low up study can clar ify. 
Presently suggested technique 

The t ib ia l i s  poster ior  tendon is  ident ified and detached at i t s  
i nsert i on .  I t  i s  w ithdrawn into an i nc is ion on  the med ia l  s ide  of the 
leg, and the d i stal  short fibres are detached from the tendon, wh ich i s  
tunnel led i n  the str ict ly subcutaneous layer  round the t ib ia l  border of 
the t ib ia in the d i rection of the base of the V metatarsal bone. This 
i s  easi ly done with a curved blunt tendon tunnel ler as descr ibed by the 
author .  The transposed tendon is  l ooped round the ext . hal l .  longus 
tendon and i s  secured to the tendon of the ext .  dig. long. The tendon 
suture is done under high tension with the foof in dors iflex ion .  After 
s k i n  suture the foot is secured in a below-the-knee p laster of Paris 
boot with i ncorporated toe guard . After a few days the pat ient can be 
ambu lated in a walking cast.  After 4 weeks the plaster boot i s  removed 
and the foot  i s  maintained in a dorsal s lab whi le  act ive physiotherapy 
is i nst i tuted. The majority of pat ients w i l l  achieve a normal gai t  i n  
2 t o  3 weeks and they can then b e  d ischarged wi th su itable shoes as 
prevent ion against ulceration of the foot .  The operat ion lends i tself 
to s imultaneous correction of drop or  flaw toes . No overaction on  the 
dorsiflexion of toes has been noticed . 

Material: A l l  the patients in  th is  series were i n mates of Sant ipara 
Leprosy Colony, Assam. Patients i n  need of bone su rgery for the 
correction of gross i nstab i l i ty of fixed deformit ies  were excluded. 
Otherwise the patients were accepted for surgery as and when they 
were ready. No attempts at selection accord i ng to age, sex, classifica-
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t ion  of leprosy, etc. were made. Pract ical d ifficult ies i rrelevant to th i s  
paper prevented any women from bei ng selected . I n  al l  cases the  
durat ion of  the di sease and of t he paralysis extended over several 
years. It i s  the i mpress ion of the author that the average age in th is  
series i s  h igher than i n  the ser ies  publ ished from Vel lore and Karig i r i  
by the authori t ies .  I t  cou ld be expected that th is  would tend to give 
less satisfactory results .  The patients were selected at the leprosy 
colony by the res ident phys iotherap ist and the author. The pre- and 
postoperat i ve physiotherapy took place at the colony, wh i l e  the 
actual  su rgery i n  m.ost cases was performed at Sevapur H ospi tal . 
The necessary t ravel to and from the hospi tal ( i n  the dry season 50 
m i les, in the wet season 1 00 mi les) was both a hazard and a d ifficulty. 
Type of paralys is : 1 0  cases showed complete lateral popl i teal paraly
s is ,  2 cases showed i ncomplete lateral popl i teal paralys i s .  

F ive pat ients had only one foot paralysed , wh i l e  fou r  pat ients  had 
both feet paralysed . ( I n  one case a d ifferent techn ique was employed 
on one foot . )  No d ifference can be demonstrated i n  the final  post
operati ve assessment .  I n  case of b i lateral paralysi s  the pat ients seem 
to find it a l i tt le harder to overcome the in i t ia l  i n securi ty of the 
operated foot. 

Where preoperat ive passive dorsiflexion of the foot with straight 
knee did not reach 70°, contracture of the heel cord was diagnosed. 
This  was t reated with a frontal Z plasty of the tendo tricipis surae 
at the t ime of operat ion .  If the foot was found unstable e ither on 
stance or  on passive handl ing i t  was  exc luded, s ince th i s  was  con
s idered an i ndication for triple arthrodesi s .  Only in one case ( N o .  
I IX) where the patient pleading high age requested tendon t ransfer 
without bone surgery, was this done. M uch to my surprise no post
operati ve i nstabi l i ty was found . 

The postoperative assessment was done not later than 2 months 
after the actual surgery. The major i ty of the cases had a follow up 
period of not less than 1 2  months .  

The pre- and postoperative assessments wi l l  be found in  Table 1 .  
The figures speak for themselves, but a few comments wi l l  be 
necessary : Case Nos.  VII  and l l X : in both cases a mi ld h igh stepping 
gait is recorded . Both of these were fai rly old. They d id  achieve a 
normal gait, but  fou nd it too much of an effort to break the long 
standing habi t  of high steppi ng unless they gave the i r  minds to i t .  
Case N o .  V shows a mi ld  highstepping gai t  w i th  a comparatively poor 
active dorsiflexion .  He had postoperative fever wi th  swel l ing of the 
leg,  which necessi tated spl i t t ing of the cast .  H e  did,  however, 
recognise a substantial improvement.  
Relative value of recorded angles 

With the k nee kept flexed the release angle drops about 1 0° . This  
wi l l  be the expected active dorsiflex ion angle. This  would i ndicate 
that the foot  must be kept at 70° at tendon suture i n  order to ach ieve 



Passi,le Passive 

Stability dorsiflexion dorsiflexion Tendon Release Immo· 

off oat wilhflexed with Slr't suture allgle bUisa/ion 

knee knee angle angle 

I good - 70 70. 80. 80 

II good 56 56 75 80 75 

I I I  good 65 70 70 80 65 

IV good 65 75 70 70 65 

V good 65 70 65 70 65 

VI  good 65 70 65 80 65 

VII  good 60 70 70 85  70 

VIII defic. 75 80 70 80 65 

I X  good 65 70 65 75 65 

X good 65 70 70 80 70 

X I  good 65 75 65 75 70 

XII good 60 70 75 75 70 

Average 69° 78 68 

TABLE No. 1 

I 

Tendon Angle 

Achillis gained 

lengthening 

-

1 0mm 1 0° 

1 0mm 1 5° 

A ctive 

postoperative 

range with 

flexed knee 

76/ 1 1 0 

8 5/95 

70/ 1 05 

70/ 1 05 

80/90 

75/ 1 05 

85/95 

80/95 

80/ 1 05 

80/1 05 

80/ 1 05 

85/95 

78/ 

Active 

I 
Post-

postoperative Postoperative operative 

range with gail stability 

straight knee 

80/1 1 0 normal good 

85/ 1 1 0 normal good 

85/ 1 05 normal good 

85/105 normal good 

80/90 high st. good 

mild 

80/ 1 05 normal good 
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TABLE No. 2 

Ci rcu mt i b ia l ,  s ubcutaneous t ransfer  of t ib . post. to i n sert ion of 
tib. ant. and retrograde transfer of ext. dig. to t ib .  post. ( M ethod 
No .  1 . ) Postoperat i ve act i ve dors i flex ion with stra ight knee: 

7 1 -80 
8 1 -90 
9 1 - 1 00  

Mild highslepping gail Normal gait 

n i l  
2 
1 

5 
3 
3 

Circumt i b ia l ,  s ubcutaneous transfer of t ib .  post to insert ion of 
t ib .  ant .  and retrograde transfer of per. long. to t ib .  post. (Method 
No . 2 .)  Postoperat i ve act ive dors i flex ion with straight k nee: 

6 1 -70 
7 1 -80 
8 1 -90 
9 1 - 1 00 

Mild highs/epping gail Norl1lal gait 

n i l  
n i l  
I 
I 

1 
6 
1 

n i l  

(These figures as  q uoted from paper by the  author wh ich i s  under 
pr int by the Acta Orthopaedica Scandi navica.) 

C i rcumt ib ial ,  subcutaneous transfer of the tib. post. to the ext .  
d ig .  long. on the dorsum of the foot.  (Method No. 3.) Postoperati ve 
act ive dors i flex ion  wi th straight knee: 

7 1 -80 
8 1 -90 

Exce l lent resu l t :  
Good resul t : 
Fai r  resul t :  
Poor result : 

Mild highslepping gait Normal gait 

1 
2 

TABLE No. 3 

3 
6 

Me/hod No. 1 Me/hod No. 2 Method No. 3 

4 2 9 
7 6 3 
3 2 0 
0 0 0 

Explanation of terminology: 

Excel lent res ul t : stable foot, i n  all respects normal function .  
Good result: stable foot, i n  a l l  essent ial  respects satisfactory function.  
Fai r result: some i mprovement in  function, but not satisfactory. 
Poor results : i n s ign ificant or no i mprovement. Dist inctly un-

sat i sfactory.  
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80° active dorsiflexion . Even though the active dorsiflexion with 
str�igh t  knee wil l  be less than with flexed knee (in t his series 6°) this 
wil l sti l l  al low the  foot to be carried forward with no highstepping 
in the gait . 

Comparison with other tendon to tendon methods of tib. post. 
transfer : Although figures for a full comparison between the various 
techniques of tendon to tendon tibi. post. transfer are not availab le ,  
it is  considered of some interest to compare the resu l ts of the 3 

mentioned techniques. In Table No. 2 wil l be found the angle of 
active dorsiflexion achieved postoperatively with straight knee at the 
various methods. The figures tend to indicate s light ly better resu l ts 
from the  methods introd uced here . In Table No. 3 wil l be found a 
comparison between the final overa l l  resu l t  in the th ree . methods . 
The assessments have not been done by the  same person in a l l  the 
cases, and some discrepancy may be expected . Sti l l  the figures do 
indicate some superiority of the method introduced here .  

Conclusion 

A simple and quick technique of transfer of the tibialis posterior 
tendon for the correction foot drop is presented. It is offered as a 
val uable alternative to other, already described methods. 
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NEW METHOD OF NOSE RECON STRUCT I ON 

by T. WySS, M . D .  

S.  Heart H. D. Hospital, Kumbakonam, India. 

Collapsed nose i s  a major obstacle of rehabi l i tation of H . D. 

patients . At the Sacred Heart H . D.  Hospital ,  Kumbakonam, I ndia, 
between 1 959 and 1 963 research was conducted for detection of 
eas ier methods of nose reconstruction .  

A good number of attempts have been made to introduce 
L-shaped nylon or polymethacrylate inserts, i n  order to substitute 
the destroyed cart i lege of the septum.  But the long-term results of 
this k ind of al loplasty were usual ly bad, as the insert was extruded or 
attracted infect ion sooner or later. 

There is  good evidence, that this bad long-term tolerance of the 
i nsert is  not due to the plastic material i tself but only to its hard 
consistence, which wi l l  damage the sk in  and tissue by mechanical 
stress .  The new idea was to use for the alloplasty some very soft 

material ,  which would imitate the consistence of the genuine 
cart i lege. Ordinary commercial soft polyethylene has proved to be 
the wel l  tolerated and adequate material . It gives excel lent tolerance 
for years and al lows easy shape giving. Only disadvantage i s  low 
melt ing point, prohibit ing autoclaving. Boi l ing in desogen-solution 
was used for steri l i s i ng. 

Operat ion techn ique was done in the following way : 1 . 5 cc. 
Procain 2 % i nfiltrated in the dorsum nas i ,  0.5 cc. in columna nas i .  
Quarter i nch incis ion i n  columna n as i .  Mosquito forceps, start ing 
from the i ncis ion digging two subcutaneous tunnels, one reaching 
os n asale, the other os max i llare. Paraseptal t issue mobilised by 
open ing of the mosquito forceps only, thus avoiding all sharp 
cutt ing i ns ide nose substance (which would create bleeding or danger 
of perforation into nose cavity) . Horizontal beam of the alloplastic 
i nsert, handled by sterile forceps, i s  pushed i nto horizontal tunnel  
and deposi ted on os nasale. Vertical beam taken through columna 
and placed on  os maxi l lare. The flexib i l i ty of the soft polyethylene 
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i s  very he l pfu l fo r t h e  p l ac i ng .  Lateral  dev i at ions of the nose can be 

corrected by asy m metr ical  p lac ing  of vert ical beam of the i n sert . 
Two U-st i tches c lose the i nc i s ion .  N o  further fixation . 

The aI/aplastic iI/serf made Fom soft Polyethelene. 

One first batch of 1 2  pat ients  i n  Sacred H eart H . D. H ospi ta l ,  
K u m ba k o n a m ,  carry at presen t  th is type of a l lop lasty by soft poly

ethylene for more than three years. 

Fro m a second batch of 6 1  pat i e n ts ,  55 have the i nsert for more 
than one and a ha lf  years. 

S i x  i n serts had to be removed: 3 due to scar contract ion,  g iving 
excess ive stress on the i nsert, 2 due to i nadequate shape of i nsert, 
one due to i nfection .  

( I ) Tolerance of the remai ning i nserts was exce l lent, no atrophy 
of sk in ,  no t i l ting or absorpt ion as frequently observed with bone 

, grafts . 

(2) F ifteen noses showed baci l l i  posi t ive i n fi ltrat ion . In spi te of 
that the i nserts remai ned in. situ for more than one  and a half years. 

(3) Due  to the softness of the i nsert the nose remains flexible. 

(4) 1 n  case of incompatib i l i ty or infection the i n sert can be 
removed eas i ly by cutt ing in two p ieces at the neck of the column.  
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TIVO patiellts lVith typical H. D.  nose deformities. 

Same patiellts 4 weeks after reconstruction. 



NEW M ETHOD OF NOSE R ECONSTRUCTION 49 

(5) Tn case of extrus ion d ue to inadequate s hape or infect ion a 
second attempt can be made, as there w i l l  be very l itt le scar-t issue 
from the polyethylene insert. 

Summary 

An easy, gratefu l and r i sk less a l loplast ic procedure i s  described 
for reconstruction of loose H . D. nose deformi ties with col lapse of 
septu m. Th is  k ind or nose derorm i ty w i l l  exert on ly s l ight m echanical 
stress on the i nsert and thus ,  soft a l loplastic materia l  (polyethylene) 
w i l l  be tolerated for years. One major advantage is the fact, that 
even nose deformit ies w i th  act ive infil trat i ons (Baci l l i  + + )  can be 
reconstructed wi thout  r isk of extrus ion or infection. For heavily 
contracted noses wi th  "short sk in" this procedure i s  not adequate ; 
t hose cases should be operated by complete plasty, that is by the 
method of N. H. Antia. 

A rurther report wi l l  be g iven in a few years about the long-term 
tolerance of th is  type of a l loplasty. 
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LETTERS TO THE ED lTOR 

Wembley, M iddx . ,  
1 4th November 1 963 .  

DEA R S I R , 

Work on the construct ion of a leprosari u m  i n  Agra, 1 24 m i les 
south of New Delh i ,  w i l l  start on 1 4th December with funds rai sed by 
pub l ic  donati ons in Japan . Negoti at ions  between the I ndian Govern
men t  and the As ia  Society for Combat i ng Leprosy have al ready been 
concl uded for the i m plementation  of th is  project. 

A nat ionwide movement is now under way in Japan to gather  
the  necessary fu nds for the erect ion of the leprosari u m .  

The s ite, i n  t h e  suburbs of  Agra-famous a s  the locat i on  of the 
Taj Mahal-is idea l ,  s urrounded by forests .  The best of J apanese 
arch i tects w i l l  des ign and bu i ld the l eprosar i u m, part of  which i s  
schedu led t o  b e  completed next spr ing .  M r. Nehru  i s  expected t o  
attend the ground breaki ng ceremony o n  1 4th Decem ber. 

When the leprosari um is total ly complete, Japan wi l l  send 
doctors and nurses to staff it .  Japanese Prime M i ni ster H ayato I keda 
stated that, when he v i s i ted I nd ia  in 1 96 1 ,  Mr. Nehru to ld h i m  he 
would l i ke to have a leprosari um  bu i l t  i n  India by J apan . 

DEAR SIR, 

M. COR PER . 

Weston-super-Mare, Somerset, 
1 6th  August 1 963 .  

I n  the  fina 1  paragraph of your  Edi torial i n  the Apr i l  1 963 number 
of Leprosy Review, you i nv i te comments and letters on the paper by 
WEDDELL and PALMER ( 1 963) .  

1 wou ld part icu larly l i ke to comment on the fi ndi ngs by these 
workers (pp.  58 and 59) of acid-fast dust  i n  a degenerat i ng  nerve 
fasc iculus ,  together wi th the presence of two v iab le  (sic) organ isms 
lying i n  heal thy Schwann cel ls related to heal thy nerve fi bres . 

These find ings seem to me to be fu l ly  i n  keepi ng wi th an idea 
concern ing the biology of M. /eprae concei ved several years ago. 
This is that the negative results of in vivo and in vitro cu l ture experi
ments should be accepted, and that the cause of fai l u re of baci l lary 
growth should be sought not outs ide baci l lary populat ions but  i n s ide 
each indiv idual baci l l u s .  

One starts w i th  the assumpt ion that  each i nd iv idual  Mycobac

terium leprae is non-viable due to a cause w i th in  itself. I t  i s  next 
argued that the relat ionsh i p of the bac i l l i  to the lepra cel l s  seems to 
be s uch that the latter are overcom i n g  th i s  "non-v iab i l i ty" factor 
s ince mass ive mul t i p l icat ion of baci l l i  i s  occu rri ng  w i th in  t hem,  and 
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regress i on  of lepra ce l l s  appears to determ i ne baci l l ary degenerat i on .  
( P. R .  DE SOU Z A  and  M .  D E  SOU Z A  L I M A  1 952) . 

The next q uest i on  i s  t he te leological one-ask i ng why lepra ce l l s  
behave i n  th i s  way-and the answer i s  to seek a pos i t i ve assoc ia t ion 
between bac i l l ary non-v iabi l i ty and pathogen ic i ty, i nstead of assu m
ing  that these two factors are necessar i ly  i n  i nverse re lat ionsh ip, as 
they are in  the case of most other pathogens .  

The observat ions  of W E D DELL and PAL M E R  are to my m i nd 
suggest ive of s uch a pos i t i ve assoc iat ion ; i n  other words the mor
phologica l ly  in tact baci l l us is not damagi ng the nerve fibre, whereas 
the c loud of acid-fast dust  is doi ng so.  

Cou ld i t  be that  the Schwann cel l i s  tak i n g  on a s im i lar role to the 
lepra ce l l  i n  renderi ng  a neuropathogen ic  endoparas i te of M. /eprae 

harmless to the n erve fi bre of the  h u man h ost, but at the same t i me 
symb iot ic  to the bac i l lary host, so that the latter is able to reprod uce 
on ly  whi le  under the i nfl uence of the cel l ,  revert i ng  to i ts  non-v iable 
form and be ing  destroyed by the endoparas i te grow ing  at  i ts  expense 
and damagi ng the nerve fibre,  when the i nfl uence of the cel l  i s  wi th
drawn ? 

These specu lat ions  would i n  n o  way i n terfere wi th pathological 
concepts ass u m i n g  a d i rect act ion of tubercu lo id tissue against the 
somatic part of M. leprae, but, if we t h i nk  of the target organ of the 
latter as being  the sk in ,  might well account for very ci rcumscribed 
depths at which lepra baci l l i ,  t uberculoid t i ssue and lepra cel l s  are 
found in man . 

I have ne i ther the special i sed knowledge nor the resources to try 
to test the val id i ty of this idea, but merely put it forward i n  the 
hopes that expert leprologists might be sufficiently i n terested to do 
so, and because i t  seems to me to fi t  i n  rather wel l wi th the observa
t ions  al ready ment ioned .  

M .  G.  CORCOS. 
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U n i vers i ty of Cinc in nati ,  U . S .A. ,  
4th September 1963. 

DEAR DR.  I NNES, 

Through the k i nd efforts of Joe Ste i n  and the Star, I have read 
your n ote in regard to the new name that you propose for l eprosy. 
I certain ly  do sympath i se with the des i re for change. In all our teach
i n g, we have i ncl uded the unwieldy term of " H ansenos i s" .  

As a dermatologist, I should l i ke to protest more than feebly 
against the term of Mycobacter ia l  Neurodermatos is for several 



5 2  LEPROSY REVIEW 

prej udicial reasons. In dermato logy, we are accustomed to us ing 
neurodermatit is  as . a type of morphologic res ponse to any sort of 
i tchi ng. Al though this term means much to many people, we do 
bel i eve here, that i t  ind icates that the ind iv idual is  disturbed and 
there is a functional element to the nervous difficulty with the sk in  
rather than a disturbance of the  nerve endings i n  the  sk in  or  even 
perhaps in the enzymes associated with i tchi ng in the sk i n .  The term 
has a certa in  amount  of disfavour among the dermatologists who do 
not believe in psychosomatic disturbances .  As I i ndicated, we find 
this term a very usefu l  term for describ ing  the resu lts of scratching 
and rubb ing of any type of sk in les ion .  I t  i s  not  a d iagnosis of a 
specific sk in  d i sorder, bu t  s imply an i ndicat ion of the discomfort 
of any type of primary les ion .  To compl icate the picture even further, 
we have swimming-pool granu lomas which are caused by Myco

bacterium balneii. When the i ndiv idual  scratches these th i ngs, we 
cal l these les ions Mycobacterial Neurodermati t i s .  I n  th i s  phase, the 
granulomatous appearance i s  obscured by l ichen ified prurit ic 
nodules. 

My phi lo logy friend from the Univers ity of Cinc innati i s  out of 
town for vacat i on  or I would try to enl i st his help in attempting  to 

offer a subst i tu te for the second phase of your term, as perhaps 
Mycobacterial neuropathic dermatosis. This would indicate nerve 
involvement of this granulomatous process and would also get away 
from the objectional psychosomatic oriented term of neurodermatit is .  

Thank you aga in  for your interest and troubles .  
LEON GOLDMAN. 




