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Ed ito r i a i s  

INDETERMINATE LEPROSY 

"In dete rminate Leprosy" is a su bject o f  some confu sion . The term dates back to 
the Havana Congress ( 1 9 4 8 )  a t which in determ inate was designated as a rather 
ind i st inct  cl inicaI  group,  with macu les or nerve i nvo lvemen t, of variable resistance 
and uncertain evo lut ion .  The histology showed sim pie inflammation anel bac illi, if 
present, were few .  The only other groups  were tu berculo i d  and lep romatous .  The 
Madriel Congress ( 1 9 5 3 )  introduced the borderline group ,  bu t elid not m odify 
significan tly the definit ion of indeterminate.  N o  men tion was m ade o f  its  
histo l ogy . 

The usage of the term indeterminate has been somewhat confu sed in pract ice 
by the fact  that the official  c 1assification of leprosy is p rim ari ly cl inicai  and the 
wish of many I n dian workers to  designate m acul o-anaesthetic as a sep arate group .  
Thus Fernandez ( 1 9 5 3 )  though t  that  for reasons o f  practica l  convenience a l l  
macular patients shou ld  be c1assified as indeterminate,  while Dharmendra in 
stressing the d ifferentiation of  indeterminate and m aculo-anaesthetic admitted 
that the distinction could be elifficu l t .  

Despite some confu sion there is n o  doubt  t h a t  "indeterminate" h a s  u su al l y  
been app lied to early lesions ,  early t h a t  is in term s of  evolu tion if not  in years , 
which are sometimes self healing, and that as the name implies they are cal led 
indeterminate because they have n o t  yet reached the stage when they can be 
called anything else. Browne ( 1 9 6 6 )  u ses the term in this sense, of a case that 
cannot  be "determined", anel so do  Ridley and J opling ( 1 966) .  One wonders if  
that is  what was intended by  the Congresses o f  Havana and Madrid .  The prim arily 
clinicai elefinit ion anel the p resumed intention that  the term was to  be app l ied to 
immature anel o therwise u nclassifiable lesions are probably con sistent with each 
other if  classification is baseei exclusively on clinicai evidence. B u t  other sources 
of evidence are being ut i l ized on an increasingly wide scale, and u nder these 
circumstances the two meanings of  the term are not necessarily consisten t ,  though 
usual ly they are.  I n  this ,  as in other aspects of c1assification; there is a p ossible 
conflict o f  interest between workers in rural areas and others . lf there are 
occasions  when it is st i l l  usefu l  to have a group to which m acu lar patients can be 
assigned withou t resort to other considerations i t  is  elifficu l t  to  see why i t  coulel 
not be l abelled m acul ar anaesthetic or m acular n on-anaesthetic ( with appropriate 
clinicai elefinit ions).  To those who accept that  the spectrum o f  leprosy is 
essential ly a m at ter of  immunology , surely a lm ost everyboely , and  wish to c1assify 
it accorelingl y ,  there is neeel for a m ore flexib le group to which to assign pat ient s  
who ,  on a li t h e  evi dence avai lable,  are st i l l  unclassifiable within t h e  spectru m .  I t  
woul d  seem a p i t y  i f  this group ,  or m ore correct ly  n on-group ,  coulel n o t  b e  called 
by the time honoureel "indeterminate" which so apt ly  describes i t .  

Used in th i s  sense (as  i t  wi l l  be throughout  the  remaineler of th i s  p aper), 
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indeterm inate is a rela tive termo On the Havana classification , with a two group 
spectru m ,  almost every patien t with post-prim ary lesions would be readi ly 
identifiable as tu bercu loid ·or lepromatous. I f  one uses a spectru m  wi th  five 
groups,  or possibly even m ore, one m ight be unable to assign the patie n t  exac t ly  
to any  of  the groups and to t h is extent he would be  indeterminate, t h ough one 
coul d sti l l  say that  he was broad l y  tuberculoid ar lepromatous. A pa tien t migh t be 
classifiable as BT c linical ly though histol ogical ly in determ inate. I n  this  case if the 
clin icai finelings were elefinite the classification woulel he BT . A case that was 
histologically  ineleterminate after the exam inat ion of two sections might become 
eleterminate after the exam inat ion  of  serial sec tions,  or fol lowing a seconel biopsy . 

The his tology of ineleterminate leprosy is th at of a relatively sim pIe 
non-specific inflammation anel the cri teria by which it is elefined are th ose by 
which early leprosy is d iagn oseel. This involves m ainly the elem onstration of  nerve 
involvemen t ,  or the eletection of aciel-fast baci l l i  in nerve or certain other 
si tuations such as the su b-epielerm al zone or arrectores pilorum musc1es. The 
histology has been elescribeel in greatest detail by Bungeler ( 1 943 ) .  Recen t p apers 
which eliscuss the curren t p roblem of  eliagnosis are those of Binforel ( 1 9 7 1 )  anel 
Nayer, Naray anan and J ob ( 1 97 2 ) .  

Histo logical ly , leprosy ceases to be ineleterminate anel becomes classifiab le with  
reasonable accuracy when a granuloma develops .  This  m ay be of the epithelioid 
cel l type, usual ly first seen in nerves or sub-epielermal zone, or i t  m ay be a 
macrophage granuloma,  loaeleel with bacil l i ,  which usual ly m akes its first 
appearan ce in a peri-neura l  or  peri-vascular situation ( Riel ley ,  1 9 7 3 ) .  The  
problem of early classificatio n ,  therefore, is to  finel a granuloma which , being very 
smal l ,  o ften requires the examination of seria l  sections .  Unless a very carefu l  
search is m ade it  is  qui te l ikely that early leprosy wil l  become eleterminate to the 
c1inician sooner than the histologist (M yrvang et  a!., 1 9 7 3). On the other hanel 
once the granuloma has elevelopeel the histology wil l  u su al ly  give a m ore accurate 
anel u p-to-elate inelication of c1assification than the clinicaI picture since the lat ter 
is s lower to change when there is an immunological shift .  

With regression fol lowing successfu l prolonged therapy t h e  granulomata 
eventual ly resolve and the his to logy reverts to  incleterm inate .  Clinical ly i t  is l ikely 
that the stigmata wil l  rem ain u n ti l  healing is com p lete anel the ineleterminate 
picture wil l  not recur .  

In  shart ,  ineleterminate shou lel be regareleel as a necessary term of convenience. 
The characteristics of  ineleterminate p atients are fairly hom ogen ous anel can be 
elescribed , but as a group ineleterminate can only be defineel in nega tive terms. 
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D. S. Ridley 

TH E NOS E IN LEPROSY: STEPS TO A BETTER UNDERSTANDING 

The face we present to the world matters a great deal  to m ost peop le .  l t s  m ost 
prominent feature ,  the nose , is a foca l  point of emotional feelings, whether of 
family pride or of private resentment at  one 's  genetic inheritance .  Because 
personal attractiveness is a t stake ,  diseases  which may disfigure the nose are 
inevitably charged with high em otional content ,  and none m ore so than leprosy . 
The cosmetic problems which confront the su fferer from leprom atous leprosy are 
severe enough .  Unfortunately the nasal deformity which he dreads is distinctive ,  a 
stigma which he cannot  concea l , and which betrays to the world the disease from 
which he is su ffering. To the patient ,  the involvement of  his nose is a profound 
cause of  anxiety , and one which merits far more attention than it  has often 
received in the past o  

The early leprologists were in no doubt as to the importance of the nose in 
leprosy , though their concern was not so much with the psych ology of the patient 
as with the acid-fast bacilli they discovered in his nose .  Here , their observations 
were of great relevance and importance . The universality of  nasal involvemen t in 
what we now call lepromatous leprosy was widely recognised .  Several leprologists 
observed that the nasal mucosa could be infected very early in th e disease. Leloir 
(1886) ,  Goldschmidt ( 1 891) , Glück ( 1 89 7 )  and Jeanselme and Laurens ( 1 897) ali 
made this observation . Nasal involvement was associated with a nasal discharge in 
which acid-fast bacilli  could be found ,  often in large numbers. J eanselme (19 34a) 
expresses this succinctly as follows .  " Le muco-pus . . .  contient souvent 
d 'innombrab les bacil les agglutinés en b oules epineuses.  Ce sign assure donc le 
d iagnostic des les premiere phases de l'évolution morbide" .  

The severity o f  nasal involvement as compared with skin and  internaI organs 
was also recognised . Cohn ( 1 890) , Glück , and Breda ,  are ali quoted by 
Klingmuller (193 0). Schiiffer ( 1 898) demonstrated that large num bers of  acid-fast 
bacilli could be projected in coughing, sneez ing, and in norm al speech , in one 
patient  1 85 ,000 bacilli to a distance of 1 .5 m in 10 mino There was of course no 
proof that  the bacilli  concerned were in fact  Myco. leprae, neither was  it possible 
to check their viabili ty . Questions abou t this were nevertheless raised by 
Jeanselme (l9 3 4b) .  

When some workers,  notably Goldschmidt ( 1 891), S ticker ( 1 89 7 )  and Schiiffer 
( 1 898), proceeded to propose the nasal mucosa as t he site of  primary infection in 
leprosy , they ran in to difficulties.  Up till this p oint ,  the study of leprosy had 
largely been confined to  western Europe , and am ong patien ts in whom the 
lepromatous form predominated .  With the developmen t o f  research in the 
Philippines,  I ndia,  and Africa ,  the non-Iepromatous form s of the disease carne into 
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prominence , and tu bercu loid ,  and later ,  inde terminate leprosy were recognised .  
Among these, the  concep t  of a prim ary involvement of the nasal mucosa could 
not be sustan tiate d ,  and for this and o ther reasons in terest in the nose declined ,  
with serious detrimen t both  to p atients and to the  progress of knowledge . 
Nevertheless, Rogers and Muir ( 1 946)  state d ,  "I n some cases ,  where there are no 
externaI signs of disease visible , baci l l i  may be found in the nasal disch arge . Such 
patients are a special danger to the community , as they may spread the disease 
without kn owing that they are su ffering from i t . "  Prabhu (1946) a lso drew 
attention to the early involvement of the nasal mucosa in leprom atous leprosy . 

I n  1 9 64 ,  Cochrane stated , "The early changes in the nose have never been 
thoroughly investigated " .  I t  is instructive to consider some of  the  reasons for the 
neglect of  the nose in leprology during the past 40 years. 

First is undoubtedly the low priority given to the examination of the nose at 
many centres. The earlier leprologists, concerned m ainly with re latively few 
patients  in a sophisticated European setting, were able to undertake an exhaustive 
examination with the help of appropriate consultants .  A generation later, the 
centre of  concern in leprosy had shifted to the developing coun tries ,  where a 
comparatively smal! body of leprologists found them selves confron ted with large 
numbers of patients ,  maj or administrative problems, and the need to organise 
leprosy control activities ,  ali too often in conditions of professional isolation . 
Only in excep tional circumstances was a specialist oph thalm ologist or 
otorhinologist likely to be within reach of the centres where the re levant leprosy 
patients could be found in significant numbers. I n  such circumstances, as the 
writer knows only too well , priority had to be giveri to the m ost pressing issues ,  
and as ,  at  any rate in the pre-sulphone days, l i t t le  could be done to help the 
patient  where his nose and eyes were concerned ,  these aspects of leprology 
su ffered from neglect .  At most centres in Africa and India ,  rhinoscopy was not  
undertaken as routine ,  re liance on the situ ation in the nose being placed chiefly 
on the resu lts of nasal smears and the subjective statements of patients .  

Unless undertaken as rou tine , anterior rhinoscopy can lend itself to misleading 
conclusions .  In  the normal nose , the inferior turbinate , protru ding into the lumen,  
easily catches the  eye ,  and in very early lepromatous leprosy pathological 
swel!ing, discolouration and a granular or nodular appearance of  this structure 
rivets attention.  As the disease progresses ,  though still m ay be at an early stage , 
the inferior turbinate shrinks,  and m ay be eroded and alm ost disappear from view ,  
but by this t ime  the  septum is certain to be involved ,  and  may be u lcerated .  This 
dramatic appearance instantly catches the eye of  the examiner, and it  is easy to 
conclude that i t  is the septum which is the focal point of the in fection . The 
theory of a primary infe ction of the nasal sep tu m ,  induced by trauma, is thus 
readily understood .  

A second source o r  error i s  the fal!acy , engendered b y  the results of  nasal 
smears, that leprosy in the nose simply reflects the general situation elsewhere in 
the body, with the disease in the nose having no distinctive features ,  and 
advancing parallel with the advance of  the disease in the body as a whole . Thus 
Cochrane ( 1 94 7 )  reporting on patients at  Chingleput ,  found p ositive nasal  smears 
in 3 6.59% of LI ( early)  cases, 85.88% of L2 (established)  cases ,  and 1 00% of L3 
(late ) cases of lepromatous leprosy. Inevitably with su ch findings the belief gained 
credence that nasal smears are of  only secondary importance , in that the 
information gained could have been gathered  more easily , and with less 
discom fort to the patient ,  from routine skin smears. 
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Cochrane ' s  findings were based on nasal smears. While Muir (1 9 3 8 )  mentions 
the inferior turbina te as a suitable site for smearing, a11 other authorities advise 
the nasal septu m ,  and the anterior segment  of it, as is m ade clear, with one 
exception, by the choice of instruments  advocated ,  vide Cochrane (1 964) ,  Wade 
(1 93 5 ) ,  Goodwin (1 967 )  and Dharmendra (1 967 )  who mentions a p oint  1/2 in 
from the orifice as suitable . The one exception is Browne (1 96 5 )  whose 
suggestion of a sharpened piece of bicycle sp oke , does provide access to deeper 
leveIs .  Davey and Barton (1 9 7 3 )  in  a stu dy of 100 p atients ,  have shown that of ali  
areas readily available to the examiner, the anterior segment of the septum is the 
one least likely to provide a re liable sample of  the bacteriological situation in the 
nose , especially in early cases .  Smears from this area in such cases frequently will 
not yield resu lts significant1y  different  from th ose found in the skin , whereas had 
the inferior turbinate been u tilised ,  or the septum itself been examined at a 
deeper levei ,  very different resu lts would frequently have been obtained .  Even 
with the use of  routine anterior septal sm ears Davey ( 1 9 5 9a, b) and Browne ( 1 9 65 ) 
did observe that under chemotherapy the clearance of acid-fast material from the 
nose some times took longer than from the skin ,  and in re lap se the nose could 
yield posit ive findings at an early stage . Some unusual features regard ing leprosy 
in the nose could have been suspected from these fin dings. 

The technique or nasal smearing yields material scraped from not m ore than I 
cm 2 of the nasal mucosa, out of a total area of 70 cm2 and over liable to 
involvement in leprosy . The earlier procedure of wip ing the interior of the nasal 
cavity with a pledget of  cotton wool was a procedure better calcula ted to reveal 
Myco. leprae in their true num bers, but in general the far simpler procedure of 
examining the nasal  discharge , which is drawn from this  en tire affected area ,  is 
greatly to be preferred .  This procedure , u tilised by the early leprologists, suffered 
decades of neglect ,  and Pedley deserves the gratitude of leprologists and patien ts 
alike , for resurre cting it. Davey and Rees ,  in this issue of  the L eprosy R eview, 
both dem onstrate the frequency of highly bacilliferous nasal discharges in very 
early lepromatous leprosy , and give quantitative values for the num bers of bacilli 
involve d .  The only situations in which a nasal smear could have advantage over a 
specimen of nasal discharge are (a)  in the very tem porary phase when a very early 
nasal infection has not yet reached the stage of producing an inflammatory 
exudate , a situation only arising as the lepromatou s type of the disease is just 
developing, (b) in a p atien t whose nasal discharge has dried up as a resul t  of 
chemotherapy and (c )  in the late stages when with gross secondary infection , 
especially in atrophic rhinitis ,  a satisfac tory specimen of the discharge m ay be 
difficult to obtain .  

A third reason for delegating the examination of the nose to a secondary 
posi tion was the fear, app licable to a li techniques, that prep arations could be 
contaminated with sap rophytic acid- fast organism s, and spurious posi tive findings 
resu l t o  A serious miscon ception arises here . The spe cific nasal d ischarge in leprosy 
is not a mucoid discharge in which Myco. leprae may be floating. l t  is an 
inflammatory exudate derived from an in tensely lepromatous granu lom a within 
the nasal mucosa, th e exuda te from wh ich is of h igh cell con ten t, consisting of 
macrophages,  usually in very large num bers, easily iden ti fie d under the 
microscop e ,  and containing intra-cellular acid-fast bacilli ,  usuaIJy  disp laying 
globus form ation in alJ its stages .  This is a finding specific for leprosy , and dou b t  
coqld only arise i n  t h e  very earliest stages ,  when individu al baciJJ i ,  escaping from 
the involve d ep itheJium of mucous glands could be fou nd in a specimen on their 
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own. In several hundreds of examinations the writer has never witnessed this 
appearance without at the same time encountering at least one focus of 
macrophages in the specimen where the ingestion of  acid-fast bacilli was eviden t .  
In  practice there fore , saprophytic acid-fast bacilli p ose no significan t problem . 
Bacteriological examination of the nose may be highly revealing, and is indicated 
in every case of suspected lepromatous leprosy . 

A fourth problem arises from the frequent re ticence of patients to tell  the truth 
regarding their noses. I n  the writer's experience in India ,  at any rate ,  the 
psychological trauma resulting from nasal infection was so profound  that  at a first 
consultation patients with obvious nasal problem s said nothing abou t  them , and 
when questioned ,  would admit to symptoms,  bu t be vague as to their date of 
onset .  lt was only later, when hope was beginning to replace despair, as a resu l t  of 
chemotherapy and care of the nose,  that patients fe lt  able to tell the fu ll story of  
their sickness, and it was quite  remarkable how frequently nasal symptoms figured 
among the earliest signs of  it, with no leading questions being asked .  

More recently , the widespread availability of dapsone has l e d  to further 
confusion.  Because they have come for treatment ,  patients attending at hospitais 
and clinics will rarely admit that they have already taken some dapsone tablets on 
their own. Many a patient ,  presenting with what looks like active lepromatous 
leprosy , with skin smears highly positive,  an d a M . I .  of up  to 5 or even lO, m ay be 
unable to  offer a specimen of nasal discharge , or if he can , a discharge no m ore 
bacilliferous than skin, when in fact  he has taken some dapsone tablets for a few 
weeks. Because the nasal infection responds so quickly to dapsone ,  this period 
may have been quite sufficient for bacteriological improvement in the nose to 
have masked its significance .  

The nose in lepromatous leprosy thus presents many trap s for the unwary . 
A resurgence or interest  in the nose in leprosy during the last three years owed 

its origin to the application by Shep ard (1961) or quantitative and cultivation 
techniques  to nasal qashings from patien ts with lepromatous leprosy . The studies 
of Goodwin (19 67) , Pedley (1970 , 1973a, b ) ,  Davey and Rees (1973 ,1974) ,  Davey 
and Barton (1973 ) ,  Barton e t a! . , (1973 ) ,  Barton (1974) ,  McDougall et al., (1974) 
in the human subject ,  and of McDougall , Rees and Weddell (1973) anel Rees ,  
McDougall and Wedd ell (1974) in the  mouse, and Kirchheimer (1973 ) in  t he 
armadi llo , ali point to a single conclusion .  In lepromatous leprasy. in man, in the 
immunologically suppressed mouse, and in lhe armadillo, th e nasal mucosa is a 
sUe of election for Myco.  lepra e of particular in teres t and significance. 

Progress in this aspect  or leprology has occurred solely because leprol ogist ,  
bacteriologist ,  otorhinologist and pathologist have toge ther brough t their 
distinctive experience and skills to bear on a problem of common in terest  and 
concern . This issue of the J ournal includes the studies or M cDougall , Rees and 
Weddell  on the mouse,  the clinicaI and bacteriological stu dy of Davey and Rees, 
and a clinicai stu dy by Barton , from the standpoint  of an otorhin ologist .  

The predilection or Myco. leprae for the nasal mucosa has  im portant 
consequences.  

(a )  I t is inconceivable that the discharge of millions of viable Myco. leprae from 
the nose daily has no relation to the transmission of leprosy . The enorm ou s 
numbers involved are now well documente d .  Rees (Davey and Rees,  1973) 
demonstrated the presence of viable Myco. leprae in 100% of 3 I specimens 
examined by the mouse footpad technique .  Holmes and Hilson (1973) offerecl 
convincing evidence that the morphological index is an underestimate rather than 
an overestimate of the prop ortion of viable Myco. leprae in a lab oratory 
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preparation , and a figure of 3 .1 X 1 07 viable bacilli for fourteen 24 h specimens 
and 1 . 9 X 1 07 viable bacilli for 1 7  single specimens of nasal discharge 30 h and 
more after production of the specimen ,  by Rees on the basis of the M . I .  is val id .  
As Browne ( 1 97 3 )  put i t ,  " I t  is the abundant mucoid discharge from the 
hyperaemic nasal mucosa that is probably the vehicle for the exit of the vast 
maj ority of Myco. leprae leaving the body of the infected host . "  

(b )  The persistence of viable bacilli i n  nasal discharge kept i n  the dark , and 
dessicated in the atm osphere , has also been dem onstrated by Rees, in 3 specimens 
up to 2 days,  and in I specimen up to 7 days ( Rees and Davey ,  1 9 7 3 ) .  While 
sunlight may be expected rapidly to destroy bacilli discharged onto the open 
ground ,  dust and fomites in dark houses and insanitary con ditions m ay obviou sly 
harbour living bacilli long enough for these to be a sour ce of infection to others.  
A rational explanation can now be offered for the frequent infections in leprosy 
which arise outside the circle of close and intimate physical contact .  

( c )  The very early and serious involvement of the an terior part  of the inferior 
turbinate must once again arou se suspicion as to whether in persons lacking 
resistance to Myco. leprae, inhalation is a possible means of infection.  Projecting 
into the main stream of inhaled air, moist, and constantly cooled by the air 
passing over i t ,  the anterior end of the inferior turbinate is the first stru cture in 
the nose likely to be encountered by inhaled microscopical material , and 
obviously provides conditions congenial to Myco. leprae. Now that we know that 
the bacillus can survive for some days in dust,  what was thought to be a closed 
subj ect is once again wide open. Findings among children of patients at Culion 
long ago do not negate the possibility of infection by inhalation ,  if th e constant 
associa tion between nasal in volvemen t and th e gross immunological defect  found 
in lepromatous leprosy is appreciated. While no child was fou nd to show a 
primary nasal infection ( i . e .  a positive anterior septal smear) , 13 out of 24 
children with prim ary skin lesions did produce positive nasal smears .  Nolasco and 
Lara (1 949 ) ,  re porting on the histological findings in "prim ary" lesions in 1 4  such 
children in Culion ,  found clear signs of an immunological resp onse in 11 , leaving 3 
only as potential fu ture lepromatous cases, a proportion far less than the 
proportion of children with positive nasal findings in the earlier series .  If lack of 
the capacity for immunological response is the key to in tranasal infection , the 
Culion findings certainly do not  invalida te the possibility of a prim ary lesion on 
the inferior turbinate in  such circumstances. 

( d )  Whether fu ture study will nega tive or confirm the existence of infection in 
leprosy by inhalation ,  the very early appearance and special character of the 
infection in the nose could well have a sinister re lation ship to the development 
and spread of the elisease . The frequent findings of a higher B . I .  and  M.I. in the 
nose as compared with skin must have meaning. The heavy invo lvement of the 
endothelium o f  b lood vessels in the nose noted by Harman ( Peel ley,  1 9 7 3a) and 
McDougall ( Barton e t  aI . ,  1 9 7 3), means that the nose is an important contributor 
to the continuous bacillaemia which is characteristic  of untreateel lepromatous 
leprosy , and describeel in detai! by  Drutz ,  Chen anel Wen-Hsiang (1 9 7 2 ) .  Coulel the 
nose p lay a significant role in the elegeneration of  the borderline to  the 
le promatous type o f  disease? Evid ence exists that it coulel . Dharmenelra anel Sen 
( 1 946)  report on a patient with b ord erline leprosy with nega tive skin smears who 
nevertheless had a gross lesion in the nose loaded with Myco leprae. The 6 
patients  men tioned by Davey and Rees in this number of the  Leprosy R eview 
may also be significant. 

We con cluel e where we bega n ,  with the patient . Quite  clearly the internai 
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examination of the nose needs to become a routine p art of the clinicai assessment 
of every patient with leprosy , certainly where the presenting type of the disease is 
of low resistance.  Every worker in leprosy should be competent to undertake at 
any rate a simple anterior rhinoscopy , and carry i t  out as a habit .  Simple 
procedures  for the care of the nose such as indicated by Barton ( 1 97 3 )  need to be 
as much a rou tine at leprosy hospitais and clinics as the dressing of u lcers, not 
only on medicai grounds,  but as a morale builder of great significance in a disease 
where psychological factors are of such importance . Finally , the rapid drying up 
of the nasal discharge after only a fe w weeks of chem otherapy,  and the 
consequent obliteration of an importan t, and may be the principal factor in the 
transmission of leprosy , gives a new urgency in leprosy control to the widest 
possible application of dapsone treatment .  

One intriguing question remains to be asked. Can there be any relation between 
the ease and frequency with which patients are able to clear their nose in moist 
atmospheric conditions, and the well known higher prevalence of leprosy in damp 
as distinct  from arid areas of the world? 
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S e lf-h ea l i n g Le p rosy: R e p o rt o n  2749 
Pat i e nts * 

S .  G .  B ROWNE 

The L eprosy Study Cen tre, 5 7A Wimpole S treet, L ondon W 1 M  7DF 

Self-healing forrns af leprosy account for a considerable proportion af patients 
suffering frorn diagnosable forrns of the disease arnong the deeply-pigrnented people 
of Africa. These lesions are described clinically; they are bacteriologically nega tive 
to standard rnethods of exarnination, and the histopathology is non-specific or 
frankly tuberculoid .  The frequency is unsuspected unless whole-populatian 
exarninations are regularly undertaken.  

The continuing debate on "indeterminate" leprosy prompts the publication of a 
study made in the former Belgian Congo of a series of patients in whom Iesions 
diagnosed as indeterminate or tuberculoid leprosy spontaneously regressed .  
Before sulphones became available, treatment b y  intramuscular o r  intralesional 
injections of chaulmoogra oil, or by proprie tary derivatives of hydnocarpu s oil, 
was not given to these patients, since the risk of unsight\y keloid scarring 
developing was not inconsiderable and the probability of disappearance of the 
lesions was thought to be high . During the last 2 years of the 8-year period of the 
study, most patients diagnosed as suffering from leprosy were placed on 
treatment, but some with self-healing lesions were left untreated in order to 
conserve the limited supplies of the sulphones for those suffering from forms of 
leprosy considered to be progressive . 

Basic Data 

The average population at risk over the 8 years numbered abou t  4 5 , 0 3 5  
persons, ali of Bantu origin a n d  representing severa I tribes (mainly Lokele, 
Torumbu, Foma, Topoke, Bambole ) .  They lived in the medicaI sector of the 
Baptist Missionary Society, Yakusu, in small villages scattered along the banks of 
the River Congo and its tributaries, and in the equatorial rain forest .  They were 
served by 1 8  health centres (each manned by a national infirmier who had had 5 
years of training) and 3 6  treatment centres situ ated in the larger market villages .  

Self-reporting had  previously provided little indication of the  real prevalence of  
leprosy, since only those with advanced deformity or peripheral u1ceration 
presented themselves at the dispensaries, but as the result  of regular annual 
whole-population surveys (undertaken originally for trypanosomiasis) complete 
records (including sketches of the lesions) of ali persons suffering from leprosy 
were obtained, and 6

' 
skin smears were performed on every patient on diagnosis. 

* Received for publication 8 November, 1973. 
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In addition to the patients detected during the annual surveys ,  the rapport 
between the infirmier and the villagers he served became so mutally helpful  that 
ali persons with some persistent  non-irritating skin lesion presented themselves 
voluntarily at the dispensary within a few weeks of its appearance ; they were seen 
by the visiting doctor within the next 6 weeks. The records therefore are 
reasonably complete and contain the great  maj ority of ali patients who , during 
the 8 years, had leprosy lesions, however transient .  

The population was very leprosy-consciou s .  The skin lesions of active leprosy 
carried no stigma,  bu t ulcerating extremities were feared because they were 
thought to be contagious .  The older people were very skilled in differentiating 
leprosy from other conditions, especially fungaI infections.  They could also 
readily distinguish pre-tuberculoid skin lesions from the scarcely visible 
prelepromatous macules,  which they called "the m other of the bad leprosy " .  

Cri teria for Inclusion 

The various terms that have been used over the years in the literature to denote 
the early skin lesions of leprosy indicate the clinicai appearances ,  the age-groups 
predominantly affected ,  and the prognosis. These are : hazy patches ,  benign 
infantile leprosy , juvenile adolescent leprosy , non-malignant leprosy , imper
manent hypopigmented patches,  abortive leprosy , incipient  lesions, formes 
frustes, etc .  

History of Contact 

Since the prevalence rate of leprosy was extremely high in ali the villages within 
the area,  every person was considered to have a history of constant nearness to 
contagious index cases in the household or compound .  It was not necessary to 
rely on verbal recall either for history of contact or for the occurrence of a 
leprosy lesion of the skin . The diagnostic criteria adopted were essentially those 
that were later promulgated by the World Health Organization : they were 
consistently and uniformly applied during the 8 years of the stu dy .  

The problem o f  definition i n  subjects  with m inimal and transient form s o f  
leprosy was resolved by close clinicai observation , noting the earliest visib le skin 
abnormality of indeterminate leprosy and the appearance of changes indicating 
the development of tuberculoid or lepromatou s  polarity . 

Prodromal Symptoms 

In  the deeply p igmented Bantu skin , loss of pigment proved to  be an early and 
delicate indication of leprosy infection ,  but some intelligent  patients recalled 
preceding recurrent  or persistent paraesthesiae in the area in which pigment loss 
would subsequently occur. Sometimes these subjective symptoms were noted in 
the skin surrounding the lesion or in the area  of distribu tion of a local sensory 
nerve .  

The earliest  signs observed were slight differences in shininess or reflectability 
of oblique incident light ,  accompanied or not by slight impairment of sweating. 

Pigment was lost without preceeding erythema. The colour changes were 
constant .  There was no desquamation of superficial scales ,  and rou tine 
examination of surface scrapings in 25% caustic potash-at once and after 24 h-
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revealed no fungai elements .  Antifungal preparations had no effect : these were 
tried on many patients with characteristic lesions,  despite knowledgeable protests 
from the villagers. 

Slight tactile impairment ,  with some misre ference,  was the comm onest 
evidence of local neurological damage found .  Disturbance of temperatu re sense 
and of pain sensation carne later, if and when the lesion took on tu berculoid 
characteristics. 

The lesions were classified as indeterminate or tu berculoid on clinicaI grounds.  
Patients with suspected early macular leprom atous leprosy were excluded from 
this study on the grounds of the presence of numerous small ill-defined 
hypopigmented macules and the demonstration of abundant bacilli in some or all 
of the 6 smears taken (from the lesion or lesions, the earlobes ,  the apparently 
normal skin , and the nasal mucosa) .  Many patients presenting this early clinicaI 
pic ture in whom bacilli could not be found were examined at fortnightly or 
monthly intervals. After a variable period ,  many of the lesions su ddenly became 
highly bacilliferous. 

As a histopathological control of the clinicaI diagnostic cri teria ,  specimens of 
skin were taken from selected patients with characteristic lesions ,  rem oved u nder 
local anaesthesia, fixed in Zenker's solution , and examined by Dr R .  G.  Cochrane 
of the Leprosy Research Unit, London.  Ali gradations of pathology were seen ,  
from a non-specific scanty round-cell infiltration of the dermis to the typical 
tuberculoid picture of infiltration both around and within the small dermal nerve 
fibrils. With Fite-Faraco staining, acid-fast organism s were sometimes found  when 
an infiltrated nerve was traced through serial sections. 

Cri teria for "Self-healing" 

The diagnosis of "inde terminate " or "tuberculoid " leprosy having been m ade 
on the grounds indicated above , the lesions were included in the category of 
self-healing or spontaneous regression if at successive examinations they showed 
progressive repigmen tation and resolution , in the absence of any systemic 
anti-leprosy treatment (prescribed ,  or clandestine) or local physical treatment 
(burning, cutting,  scarifying, e tc) at the hands of na tive "healers" . 

The distribution of these patients with self-healing lesions observed over the 
8-year period is given in Table 1 .  

Population at risk 

Age in years 

0 - 9 
10 - 19 
20 -29 
30 - 39 
40 - 49 

Over 50 

Numbers 

12,319 
10,369 

7,330 
5,258 
4,813 
4,946 

45,035 

TABLE I 

Number of patents 
with self-healin� 
lesions over the 
8-year period 

106 
282 
410 
880 
653 
418 

2749 

lncidence per 1000 
over the 8-year 

period 

9 
27 
56 

167 
136 

85 

61 
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Of the 2749 patients observed with self-healing lesions, 16 3 0  were m ales and 
1 1 1 9 fem ales .  Since the above figures represent the totais observed during the 
8-year period, they inc1ude patients discovered during the initial surveys who m ay 
have had leprosy lesions for several years. However, during the last 2 years of the 
period under review, the actual incidence of cases of leprosy newly arising in the 
area could be accurately determined .  These , inc1uding those seen to be 
spontaneously regressive, are indicated in Table ' 2 .  

T A B L E  2 

Total number of 
cases of leprosy Percen t age of  
diagnosed in the  Number of  cases leprosy patients 

last 2 years of  the of self-healing with self-healing 
Age in years 8-year period leprosy lesions 

0 - 9 1 1 5 9 8 
10 - 19 140 24 17 
20  - 29 14 1 39 2 8  
30  - 39 13 5 66  5 0  
40 - 49 9 8  5 5  5 6  

Over 5 0  44 27 6 1  

6 7 3  2 2 0  3 3  

Thus, about a third of ali patients diagnosed a s  having leprosy during this 
2-year period were considered to  have lesions that were spontaneously regressing.  
I n  addition , an unknown proportion of those su ffering from abacillary or 
paucibacillary forms of leprosy , diagnosed c1inically as "indeterminate" or 
" tuberculoid " ,  and placed under treatment ,  had lesions that might have proved to 
regress sp ontaneously had they not been given treatment .  

Leprosy Patients Placed o n  Treatmen t 

During the last 2 years of the 8-year period ,  treatment became available 
through the network of rural dispensaries and treatment centre s ;  the total 
num bers ( classified on the World Health Organiz ation notation) placed on 
treatment were as follows ( Browne , 1 9 5 9 ) :  

Form o f  leprosy Number of patients % 

Indeterminate 187 3 . 5  
Tuberculoid 3 8 89 72 .7  
Borderline 169 3 . 2  
Lepromatous 1104 20 . 6  

5 3 49 100 .0  

(N .B .  'Lepromatous' in this t ab l e  would include patients suffering from 
b orderline-1epromatous leprosy . )  
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The total of ali patients with indeterminate or tu berculoid leprosy am ong the 
population is made up as fol lows:  

Untreated , and resolving 
spontaneously 

Under treatmen t :  
with "in determina te" leprosy 
wi th "tu berculoid"  le prosy 

1 87 
3889 

2 7 4 9  

4 0 7 6  

682 5  

Since 1 27 3  patients with Borderline-Iepromatous leprosy were also under 
treatment ,  the total prevalence was 8098 in a population of 40,03 5 ,  or 1 8 0/ 1 000,  
with a multibacillaryjpau cibacillary ratio of about 1 : 6 .  

Clinicai Findings 

Adequate clinicaI records are available for the 6-year stu dy group of 2 5 29 
persons to form the basis of the following information : 

NUMBER OF LESIONS 

A single skin lesion was  present in 2276  (90 .0%); 1 8 1  ( 7 . 2%) had 2 lesions,  and 
72 ( 2 . 8%) more than 2 lesions ( 2 8 2  in ali ) .  Of patients aged under 1 9  years, 1 3  
out of 2 5 5  ( 3 . 7%) had more than one lesion , compared with 240 ou t of 2 1 74 
( 1 1 .  0%) in those over 1 9 . 

SITES AFFECTED 

Apart  from the scalp , the axillae , the inguinal regions, and a band of skin 
straddling the lum bar region, any area of skin could be affected .  The sites were 
analysed according to the age at onset in an attempt to discern the possible 
protective role of clothing against contact or inoculation lesions. Children went 
unclothed up to the age of 3 or 4 ,  and were scantily clothed thereafter ;  practically 
ali were unshod .  

Nerve Damage 

The main nerve trunks at the sites of predi lection were normal on clinicaI 
examination unless the re lated skin lesion either showed a very vigorou s ti ssue 
response , or was situated in close proximity to the nerve , for example,  near the 
elbow or knee, in the neck or forehead . The size of  the nerve returned to norm al 
as the skin lesion regressed ,  but an enlarged nerve near a maj or tu berculoid lesion 
was observed to rem ain harder than norma l  and tender for years after resolu tion 
of the skin lesion. Some times, smalJ nerve fibrils ru nning from a skin lesion , or 
across it, were palpable with the finger-nail ,  and tender .  

Lepromin Testing 

Lepromin was not available when the series was collected .  In 1 24 cases of 
spontaneous regression recorded su bsequen t1y am ong 1 0 1 5  newly-diagnosed 
leprosy patients in the former Eastern Nigeria, the Mitsu da test readings ( taken 



Sites affected 

Trunk 
lumbar region 
scapular region 
shoulders 
abdomen 
buttocks 
chest 

Upper extremity 
arms, forearms 
hands 

Lower extremity 
thighs 
legs and feet 

Face 

SELF-HEALING LEPROSY 

TABLE 3 

1 09 

Percentage affected 
Ali p atients Patients under 

1 9  years 

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

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

5 . 9  7 . 2  
5 . 9 1 1 . 8 7 . 8  1 5 . 0  

3 . 8  6 . 4  

1 00 . 0  1 00 . 0  

weekly over a period of 2 -6  weeks) revealed no significan t differences between 
patients showing sp on taneous regression and those with indeterminate or 
tuberculoid lesions that persisted .  The younger the in dividual , the more likely was 
the Mitsuda test to be nega tive or doubtfu l ,  even in the presence of a 
spontaneously resolving minor tuberculoid skin lesion.  

The Natural History o f  a Typical Self-healing Lesion 

The earliest  lesion encountered is a small , symp tomless round are a of skin ,  
slightly and uniformly hypopigmented ,  wi th  limits that  may be  either we l l - or 
il l-defined .  The macule enlarges s lowly by regular centrifugaI extension , the 
hypopigmentation remaining minimal and uniform . If sp on taneous arrest occurs 
at this stage , the m acule ceases to enlarge , its borders become less well-defined ,  
and repigmentation occurs, beginning centrally . In  3 to 1 2  mon ths,  the  lesion 
disappears completely , leaving no detectable abnorm ality of pigmentat ion , hair 
growth, sweating or sensation . 

I n  other cases, the macule continues to en large , but the centre repigments and 
the normal fine architecture of the skin becomes more or less restored .  This kind 
of lesion m ay ul timately be represented by an indolent ,  broad , fla t ,  
hypopigmented band that very gradually extends  cen trifugally before i t  slowly 
repigments .  

The commonest type of regression occurs when the edge becomes sharply 
defined ,  and the skin-particularly around the margins-in the macule becomes 
thicker ("infil trated") .  A regular ring of small p apu les ,  discre te or coalescent ,  
slightly or considerably raised ,  makes its appearance around the m argin , or just 
within the margin ,  of the lesion . While the lesion is actually ex tending, the ring of 
papules may enlarge centrifugally behind an irregularly amoeboid or digitate 
hypopigmented zone , complete ly flat .  The papules are firm to the touch and the 
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whole lesion becomes dry and rough. With an increasing depth of dermis affected, 
tactile sensation becomes impaired , temperature sense is disturbed, sweating is 
partly or completely lost, and superficial pain sense is diminished .  The hairs are 
shed .  

Spontaneous resolution may occur at this stage . Repigmentation and 
cicatrization proceed from the centre, taking two years or m ore before the 
process is complete. Permanent destru ction of adnexa has in part occurred, with 
demonstrable persistent  disturbance of sensation, sweating, hair growth and 
pigmentation . Bizarre relics of this process may remain, such as a ringlike 
distribu tion of scattered groups of hypopigmented papules ;  a puckered 
hypopigmented scar ; linear furrows across an area of thickened dry skin . 

When the tissue response has been vigorou s, resolu tion is by gradual 
cicatrization, which involves the whole thickness of the dermis, including the 
adnexa .  Repigmentation-partial and patchy and often irregular, with areas of 
hyperpigmentation -begins centrally while the periphery is still extending. The 
margin is papulated, dry and hard ; it  may be 2 or 3 cm wide, and during an acute 
phase it may ulcerate or desquamate .  The patient may then complain of itching, 
burning, and painful  sensations around the margin, symptoms distinctly 
uncommon in leprosy. The vigorous tissue reaction su bsides  gradually and the 
healing process takes over. 

I f  the related nerve trunk has been dam aged, the increasing intraneu ral 
cicatrization may show itself by an extension of cutaneous hypoaesthesia and 
muscle atrophy .  

Discussion 

The occurrence of sp ontaneous  regression of leprosy has been noted by 
numerous observers from Hansen onward s, but its commonness is largely 
unappreciated unless regular and frequent whole-population ex amination s are 
done .  In the absence of a laboratory test of infection that is applicable in field 
conditions, the diagnosis of early leprosy lesions is st i l l  mainly clinicai, confirmed 
in selected typical patients by histopathological examination : in field work, such 
confirmation is impossible for every patien t .  Skin smears carefu lly performed 
according to standard techniques wiU indicate early macular lepromatous leprosy, 
and the characteristic appearance of tu berculoid lesions with their signs of local 
nerve damage should suffice for the diagnosis of early tu bercu loid leprosy . The 
third group of early lesions falls in to the convenient clinicai category of 
indeterminate . Prolonged examination of serial sections wou ld re duce the size of 
this group by providing histopathological evidence of the development of 
characteristics of polar or "determined" leprosy . 

While the figures here reporte d suggest that many m ore people may actually 
have leprosy than official statistics indica te, they ais o imply that the seriou sness 
of the leprosy endemic in Africa is not greatly affected by the large numbers of 
patients with self-resolving leprosy. The situ ation may be more serious elsewhere, 
for although spontaneous regression does occur outside Africa, a higher 
proportion of early leprosy lesions in the ligh ter-skinned races may be 
manifestations of multibacillary leprosy, undeclared because of fear or shame or 
ignorance .  

The apparent success of con trol measures  in Africa reflects the high proportion 
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of patients with easily curable disease ; the leprosy problem elsewhere may be 
more serious and more intractable , despite re latively lower prevalence rates. 

The age distribution of patients with se lf-healing leprosy here reported suggests 
that the preponderance of the younger age-groups in other recorded series may be 
the result  of factors ( such as family segregation , observation of  child household 
contacts,  e tc . )  that were not operative in an are a of very high prevalence where 
leprosy sufferers rem ained in their villages .  

Whereas among the d eeply pigmented the skin would seem to be  a d elicate 
indicator of clinically established leprosy , the peripheral nerves may su bserve that 
role in I ndia, where , according to Noordeen ( 1 9 7 2 ) ,  up to a sixth of cases of 
leprosy may have abnormalities in nerves, the skin rem aining clear. 

The si te of the only or the first lesion observed provides no indication that this 
is the point of inoculation of the organism ; the frequency of these lesions on 
hands and faces would not support su ch a suggestion . As reported elsewhere 
(Browne , 1 96 6 ) ,  the nasal mucosa only very rarely contains Myco. leprae before 
they are demonstrable in skin lesions. 

Since recent investigations provide evidence that persons exposed to leprosy for 
over 1 2  months m anifest changes in the lymphocytes (Godal and Negassi , 1 9 73 ) ,  
and since many observers have found  (by concentration methods) acid-fast 
organisms in the dermis and in Iymphatic nodes,  the very high prevalence rates of 
clinicai leprosy reported in some hyperendemic foci cannot be ru led ou t a  priori. 
I n  one group of villages included in the present  investigation ,  we were assured that 
"everybody gets leprosy sooner or later" ; but the leprom atou s rate did not exceed 
2%, and m ost of those with diagnosable leprosy at any one time had self-healing 
lesions. 

The antecedent and subsequent  history of the p atients in this series would 
suggest that spontaneou sly regressing lesions very rarely recur. 

Since anti-Ieprosy treatment accelerates repigmentation , forestalIs extension of 
the lesion and the appearance of  new lesions,  and usu alIy prevents peripheral 
nerve damage, and since ,  moreover, i t  is difficult or impossible to predict  which 
lesions wilI spontaneously regress, i t  is recommended that treatment shou ld be 
given to alI patients diagnosed as having leprosy . Such advice is acceptable to m ost 
patients and helps the leprosy campaign . Although in perhaps half of those with 
indeterminate or tuberculoid leprosy , treatment m ay not strictly be necessary , the 
rapid visible rep igmentation of lesions following treatment may encourage those 
with undisclosed leprosy to  declare themselves .  

Referen ces 

Browne, S .  G.  ( 1 9 5 9 ) .  Some observations on the Bacteriological Index in leprosy . L epr. R ev. 
30 , 1 74 .  

Browne, S .  G.  ( 1 9 6 6 ) .  T h e  value of nasal smears i n  leprosy. ln t. J. L epr. 34 , 2 3 .  
Godal, T .  and Negassi, K .  ( 1 9 7 3 ). Sub clinicai infection i n  leprosy . Brit. medo J. 3, 5 5 7 .  
Irgens, L .  M .  ( 1 9 7 3 ) .  Leprosy in Norway. ln t. J. Epidem. 2 , 8 1 .  
Noordeen, S .  K .  ( 1 9 7 2 ) .  Epidemiology of ( Poly) Neuritic type of leprosy . L eprosy in ln dia 44,  

90.  



Lepr. R ev. ( 1 974 ) , 4 5 , 1 1 2- 1 20 

l h e  N ose i n  M i ce with  Expe r i m e nta l  
H u m a n  Le p rosy * 

R.  J .  W .  REES 

National Institu te for Medicai R esearch, 
Mill Hill, Londan N W 7  lAA 

A.  C .  McDOUGALL 

and 

A. G. M . WEDDELL 

Departme n t  af Human A nato my, Oxford University, 
Sou th Parks R aad, Oxfard OX 1 3QX 

Normal and immunologically deficient mice inoculated with Myca. leprae ( 1 ) 
locally in the footpad or ear, ( 2 )  intravenously , and ( 3 )  intraperitoneally , were 
killed 1 -2 . 5  yr later and their tissues examined bacteriologically and histologically .  
Quantitative bacterial assessments showed that  by 1 . 5 yr a high proportion of a li 
animais had a countable number of bacilli (>5 X 1 04) in uninoculated ears, 
footpads or nose . Of these sites the nose on average was most frequently infected 
and contained significant1y higher yields o f  bacilli . Moreover,  nasal smears from a 
proportion of the mice showed acid-fast bacilli . Histology of the nose showed a 
variable number of bacilli within ma crophages deep to the nasal mucosal epithelium 
but also bacilli within the overlying ciliated columnar-epithelial cells . In contrast 
bacilli were very rarely seen in the overlying squamous epithelial cells of the skin in 
the nasal vesti bule and elsewhere , however heavily infected was the underlying 
dermis . These findings in the mouse are discussed .  Attention is drawn to  the 
frequent involvement of  the nasal tissues and the excretion of  large numb ers of 
bacilli in the nasal mucus. 

Introduction 

Since 1 96 5 ,  systematic studies have been undertaken to follow at  intervals from 6 
months t o  2 . 5  years the bacteriological and histopathological evolution of 
infections in mice inoculated with Mycobacterium leprae. In  this period data have 
been collected from several hundred immu nologically normal, and immunologic
ally deficient CBA mice inoculated with some 30 s trains of Myco. leprae locally in 
the footpad (occasionally in the ear) , intravenously and intraperitoneally . The 
immunologically deficient mice were prepared by thyme ctomy followe d by total 
body irradiation (T /900R) prior to inoculation (Rees,  1 966) .  

Many of the general features of these infections have been published (Rees and 
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Weddell ,  1 96 8 , 1 96 9; Rees et  aI. , 1 96 9; Weddel l , Palmer and Rees ,  1 9 70) .  I n  
particular they have demonstrated that there i s  a close resemb lance betwe en the 
histopathology of the disease in the mouse mo dei and in man o  They have also 
shown that sooner or later immu nologically deficient and normal mi ce , inoculated 
locally in t he e ar o r  footpad, in travenously and intraperitoneally ,  develop 
bacilliferous and pathological lesions in particular sites, which include the nose (a  
site never inoculated )  and the  non-inocu lated ears or footpads.  I t  is on the  basis of 
these sites of predilection , and particularly the nose because of its  long-established 
imp ortance in patients wi th leproma tou s leprosy , that we now present  the nasal 
data from experimental infections in mice .  

Observations 

BACTE RI OLOGI CAL STUDI ES 

Earlier studies have shown that 1 2  mo nths and mo re after the inoculation of 
Myco. leprae either in to the footpad or intravenously, there is systemi c spread 
and localization of bacilli within several preferred sites (Weddell , Palmer and Rees ,  
1 9 70) .  Following local inoculation into the footpad the preferred s ites  we re the 
ear and nose, and following intravenous inoculation, the same sites  as we ll as the 
footpads. To compare the relative suscep tibilities of  these s i tes  for the localization 
and mu ltiplication of Myco. leprae the bacteriological data from our relevant 
experime nts we re analysed.  The data was based on total yields of acid-fast bacilli 
from weighed footpad, ear and nasal tissues ,  the latter being included in a snippe t  
taken from the whole nose a n d  upper lip , and standardised t o  bacillary yields per  
unit  weight ( I  g)  of tissue .  The proportion of  solidly staining bacilli ( i . e .  
Morphological Index ,  M . I . )  was also assessed.  

A simple analysis of the data from immu nologically normal  or immu nologically 
deficient  (Tj 900R) m ice in which b acilli had been inoculated into the footpad, is 
given in Table I .  The results  show that there was systemic spread to the nose 

TABLE 1 

Spread a n d  y ie ld of a cid-f as t bacilli in m ice after fo o tpad 
in ocula tio n of Myco.  leprae 

Comparison of nose and ears as sites of spread 

( 5 6  mice) 

Spread to nose alone 1 6  
Spread to nose and ear 3 6  
Spread t o  ear alone 4 

Analysis of relative yield of bacilli in nose and 
ear where both sites were infected 

(52 mice) 

Yield in nose > ear 
Yield in nose ear 
Yield in ear > nose 

A verage Morpho logical lndex 

Nose 2 5 . 6  
Ear 1 0 . 8  

3 8  mice 
9 mice 
5 mice 
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more frequently than to the ear ; where spread to both sites occurred, the yield of 
acid-fast bacil l i  as we ll as the M.I. were higher in the nose than in the ear .  All 
these results were statistically significant (P = < 0.0 I ) . 

S imilar data were analysed from 26 immu nologically normal or immunologic
ally deficient mice inoculated intravenously wi th Myco. leprae, who at the time of 
killing had a countable number of acid-fast bacilli in the ear, footpad and nose. 
The yields of bacitli  at the various sites was very variable for they we re relate d  
both to time of killing after a n  inoculation and to t h e  immu nological comp e tence 
of the in dividual mice . Thus a particular statistical technique wa s applied in order 
to compare the leveis of infection at the three sites (see Appendix ) .  In  summary 
the analysis showe d  a highly significant difference (P = < 0 .00  I )  between  the 
mean infection leveis observed at the three sites. They showe d that the mean 
infection leveis recorded at the nose of each anima l we re significantly higher than 
those of the ear or footpad which did not differ significantly from each other. A 
sample of the counts obtained from five of the animais is given in Table 2 .  

TABLE 2 

R epresen ta tive y ie lds of a cid-fast bacilli fro m  the foo tpad, ear a n d  n o se 
of five m ice inocula ted in traven o usly with Myco. leprae 

Yield/g tissue 
Footpad Ear Nose 

7 . 1  X 1 05 1 . 3 X 1 06 4 . 7 X 1 06 

2 . 5 X 1 04 1 . 3 X 1 04 2 . 4  X 1 06 

5 . 7  X 1 0 7 9 . 5  X 1 0 7 1 . 9 X 1 08 

2 . 0 X 1 0 7 3 . 3  X 1 07 1 . 8 X 1 08 

4 . 0  X 1 05 1 . 2 X 1 06 7 . 0 X I 0 5 

While saline-we tted sme ars prepared from the surface of the footpad rarely 
showe d acid-fast bacilli ,  many sme ars from the nose contained bacilli  (F ig . I ) . 

HISTOLOGICAL STUDl ES 

These studies were routinely based on the nose-tip ( snout)  which included the 
anterior p art of the vestibule . Such biopsies we re o btained from 1 4  
immu nologically deficient  or  normal animaIs .  

The most marked and widesp read bacillation was seen in the thyme c tomised
irradiated group, and in most  of these there was a high percentage of solid-staining 
organisms .  Despite the differing rou tes of inoculation, and the range o f  
inoculation-to-killing time ( \  3-28 months), n o  significant histological differences 
were noted in relation to these two fac tors. Cellular reaction was never marked, 
and often minimal ; when present it was mainly of histiocytes, with a few 
Iymphocytes.  B acilli were widespread in the dermal macrophages bu t were also 
seen frequently in hair follicles, plain and striated mu scle, and in blood vessel 
endothelium. In numerous animaIs solid-staining organisms were found in the 
endo- and perineurim of dermal nerve filame nts.  B acilli were either single, in small 
groups, or in globi of mo derate size .  In a few animaIs where some anterior 
turbinate was included, the mu coperichondrium contained bacilli in isolated 
m acrophages, in macrophages  in lymphoid tissue, blood vessel endothelium, and 
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Fig. I .  Nasal smear immediately after kill ing.  All fields contained large numbers of 
solid-staining bacilli .  Ziehl-Neelsen, oi !  immersion. 

nerves ; bacilli were not found  invading the cartilage directly.  O n  reviewi ng a large 
number of sections from the vestibular region,  no bacilli have been found in . 
squamous epithelium or keratin , though on the hairy skin surface ,  one or two 
animais showed occasional bacilli eme rging from hair follicle s or vibrissae . 

I n  t he immunologically n ormal  mice , o nly one,  killed 24 months after 
inoculation, showe d changes approaching in degree those just described .  However ,  
the localization of bacilli resembled those in the thyme c tomized-irradiated group . 
In these normal animais at this later stage histiocytes and lymp hocytes we re more 
frequent,  and the number of bacilli in nerves often appeare d  relatively greater 
than in other tissue eleme nts .  

These fin dings suggested that mu ch more significant histopathology might be 
revealed if tissues from the more posterior parts of the nose , including septum and 
turbinates, were taken. We therefore examined in detail the nasal tissues fixed in 
situ by perfusion wi th buffered formaldehyde from an immunologically deficient 
mouse 1 5  months after a footpad inoculation of Myco. leprae. 

The findings were of considerable interest . Footpads we re checked and foun d  
characteristically positive for a n  immu nologically deficient animal  on killing at  1 5  
months, and a fairly high percentage of organisms were solid-staining. The nose 
tip (snout)  was highly positive for bacilli, which perme ated the dermis and 
invaded plain and striate d mu scle . Globi we re abu ndant .  Nerve filame nts we re 
bacillated , a1though not markedly so,  bu t a very high percentage of organisms 
were solid-staining. The turbinates were highly p ositive for bacilli , but the highest 
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Fig. 2 .  Inferior turbina te ; submucosal ma crophages and perivascular histiocytes carry large 
numbers of  bacilli . One ( Upper centre) is seen between columnar epithelial cells , oil immersion. 

concentration of organisms were in the septum, at about the levei of the 
mid-cavity, and in an area of typical respiratory mu cous memb rane (Fig. 2 ) .  The 
mucoperichondrium here was full  of bacilli and globi were profuse . B acilli we re 
seen in macrophages, fibroblasts ,  mu cous glands,  and in small filaments of the 
trigerninal nerves (Fig. 3 ) .  Of particu lar interest was the finding of bacilli in 
perivascular histiocytes and lining cells of blood and Iymp h vessels (Fig .  4 ) .  Bacilli 
were also seen in the baseme nt  me mb rane area of the epithelium, and both 
between and in epithelial cel ls  apparently pursuing a COlme to the surface (Fig .  
5 ) .  The sections did  not show goblet cells too clearly , and bacilli we re not in  fact  
seen in this position . The olfactory mu cous membrane revealed very fe w bacilli in  
the stroma , and they were not  seen in  any of the non-my elinated olfactory nerve 
filaments.  Some bone from this area was inclu ded in these sections, and bacilli 
were nume rous in the marrow. The Gasserian ganglion, the sensory root ,  and one 
or two other divisions were also processed ,  and found nega tive for bacilli .  The 
nasopharynx and choanal region showed abundant bacilli , mainly in isolated 
histiocytes and histiocytes in Iymphoid follicles. 

D iscussion 

Since the early days of informed clinicai observation in Norway and elsewhere,  
there have been frequent references to the imp ortance of the nose in the spread of 
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Fig. 3 .  Inferior turbinate ; bacilli are seen in the peri- and endoneurium of a tiny branch of 
the trigeminal nerve , oil immersion .  

Fig. 4 .  Septum, mid-cavity .  Above a n d  to  the right are large dense globi of bacilli . A small 

vessel ( lower centre) has solid-staining b acilli in its endothelial lining, oil immersion .  

leprosy . Most textbooks (Muir, 1 9 2 1 ; Eggston and Wolff, 1 94 7 ;  Cochrane and 
Davey , 1 964) have described changes in the interior of the nose , and emp hasis has 
usually been given to septal perforation and cartilaginous involveme nt ,  rather than 
to the significance of b acilli in nasal discharges.  
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Fig. 5 .  Middle turbinate, mi d-cavity .  Bacilli (top left ) are shown between, and in the 
cyto plasm of pseudo-stratified column ar epithelial cells , and in ma crophages adjacent to a 
venous sinus (bottom right),  oil immersion.  

On the question of the value of nasal smears or scrapings, there have been 
suggestions that they may be either of Iimited value ,  or possibly misleading 
( Dungal, 1 96 1 ; Padma , 1 96 5 ; Arnold , 1 96 6 ;  Cochrane ,  1 97 1 ) . By contrast , their 
value has been admirably summarise d by B rowne ( 1 966) ,  and nume rous other 
authors have drawn attention to the clinicaI and public health imp ortance of these 
examinations (Davey and Rees,  1 97 3 ;  S hepard , 1 96 2 ;  Bueno,  1 96 8 ;  Goodwin, 
1 96 7a, b ) .  In recent years, Pedley ( 1 970 , 1 9 7 3 )  has revived interest in the large 
num bers of solidly-staining bacilli in nasal sme ars from pa tien ts wi th leproma tous 
leprosy , as seen in Nepal .  

Our studies of the evolu tion of nasal involveme nt  in experimental mice infected 
with Myco. leprae of human origin show that the nose is a p articularly favourable 
site for the seeding, mu ltiplication and excretion of viable bacilli into the 
environment ,  thus resembling the situation in mano As compared wi th excretion 
from the skin (Pedley , 1 970) ,  or in breast milk (Pedley , 1 967 ,  1 96 8 ) ,  the nasal 
rou te is now shown to be of the greatest significance . While bacillary excretion 
from open lepromatous ulcers has already been shown (McDougall and Rees, 
1 9 7 3 )  to be in excess of 20  millions daily , collections of nasal mu cus over 24 h, 
also from lepromatous p atients, have yielded counts in the region of 3 . 2-3 .4 X 1 08 
bacilli (Rees and McDougal l ,  1 97 3 ) .  

Although bacilli can be seen i n  vascular endothelium i n  leproma tous  leprosy in 
man and in the experime ntal animal ,  we were imp ressed wi th the finding of 
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solid-staining bacilli in perivascu1ar histiocy tes and in lining cells of small blood 
and lymp h vesse1s .  This situa tion resemb1es very closely our current  findings in a 
large series of nasal biopsies from leproma tous p a  tien ts .  

The 10calization and mu ltiplication of leprosy bacilli in the no�e of mice in the 
present stu dy adds weight to the p ossibility that the nose may p1ay a more 
important part in the pathogenesis of leprosy than is at present believed .  The 
model not only confirms the nose as a heavy-possibly almo st continuous-exit 
route for bacilli, bu t also raises two obvious questions :  ( I )  do Myco. leprae 
multiply more effec tively in the nose than elsewhere and ( 2 )  is the suggestion of 
S ticker ( 1 8 9 7 )  that the nose may be a portal of entry for Myco. leprae worthy of 
reconsideration? 
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A ppendix 

ANALYS I S  OF LEVE LS OF INF ECTION IN VARI OUS SITES FOLLOWING 
INTRA VENOUS I NOCULA TION 

Twenty-six immunologically intact or T/900R mice had a countable number  of acid-fast 
bacilli (> 5 .0 X 1 04) in their ears ,  footpads and nose following an intravenous inoculation of 
Myco. leprae. To compare the leveis of infection at these s i tes  the following statistical 
technique was applied :  

( 1 )  That each individual animal h a s  a n  overall level of  infection A ( anima l) .  
(2 )  The levei of infection a t  each s i  te i s  P (site) X A (animal) when P (si te) i s  a constant 

specific for each site but  similar for ali anima is .  
( 3) Thus the levei of infection at the 3 sites for an anima l is P (footpad) .  A (animal) ; P 

(ear) .  A (animal) ; P (nose) . A ( an imal ) .  
Inspection of  the data indicated that the  technique was  valid and  for ma  thema tical 

convenience the data was converted to logarithms . 
A two-way analysis of variance was carried out on the data as logarithms and indicated that 

there was a highly significant difference (P < O .OO l )  between the mean (log) infection leveIs 
observed at the three sites .  

Further examination of  these me an values indicated that the me an of the log infect ion leveis 
recorded at the nose of each animal was significantly higher than the me an of the log infection 
leveis observed at  each of the other two sites ( the me an values for which did not differ 
significantly fram each other) . 
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Nasal discharges containing acid-fast bacilli were studied broadly, i n  India,  in 
relation to  their clinicai setting in 3 6 3  patients,  and intensively , in London, in 
relation to their bacteriology . 

The rarity of such a nasal discharge in borderline leprosy was in striking contrast 
to its frequency in untreated lepromatolls leprosy . In  this series the nasal discharge 
did not develop gradually with the advance of lepromatous leprosy . Highly 
bacilliferous discharges were encountered in early lepromatous leprosy , indicating 
nasal involvement far more severe than externai appearances suggested .  At a later 
stage the bacteriological importance of  the discharge waned ,  but became once again 
of great significance with the onset of recrudescence . 

The typical nasal discharge is an inflammatory exudate rich in both My co. leprae 
and macrophages displaying every stage in globus development .  The exceptionally 
high B . 1 .  and high M . I .  often encountered in untreated  patients in this series 
frequently exceeded the highest values found in skin . The nasal discharge was 
encouraged by moist atmospheric conditions and diminished rapidly with even 
small doses of dapsone.  

Fresh early morning specimens and 2 4  h collections of  nasal  discharges from 3 1  
patients in this series were sent on wet ice t o  London,  t ogether with fresh biopsies 
of highly infected skin fro m  l I  of  these patients .  

Bacillary isolates from t h e  nasal discharges of  ali 3 1  patients produced growth 
curves in the mouse footpad characteristic for Myco. leprae, indisputable proof that 
this organism was present in every case .  The mean total yield of acid-fast bacilli in 
24 h collections was 2 . 4  X 1 08, with a morphological index of  1 2 . 8 .  Single 
nose-blow collections showed a mean discharge of  1 . 1 X 1 0 8 a cid-fast bacilli with a 
mean morphological index of 1 6 . 9 .  Comparison between the content of acid-fast 
bacilli/g of  skin and that of  the specimen of  nasal discharge from the same patient 
showed a significantly higher proportion of solidly staining bacilli in the nasal 
discharge . 

In 3 patients ,  mouse inoculation tests for dapsone sensitivity of Myco. leprae 
isolated fro m  nasal discharges and skin biopsies revealed dapsone resistant bacilli 
both in the skin and in the nasal discharge . 

The capacity of My co. leprae in nasal discharge to survive outside the body was 
tested in 3 cases, by  allowing the discharge to  dry in the dark, at room temperature , 
and sampling for mouse inoculation being undertaken at 1 ,  1 . 7 5 ,  3 ,  7 ,  and 1 0  days . 
Full survival was found after 24 h, and 1 0% after 1 . 7 5  days,  but  none after 3 ,  7 and 
1 0  days,  except  in I sample in which some growth occurred after 7 days . 

Similarities with tuberculosis , and the significance of both clinicai and 
,. bacteriological  findings to  the transmission of  leprosy are discussed .  
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lntroduction 

Very soon after the discovery of Mycobacterium leprae, it was recognized that 
what we now call lepromatous leprosy was associated with a nasal discharge 
con taining acid-fast bacilli ,  sometimes in large num bers, and that this 
phenomenon can occur early in the disease . Gerber ( 1 90 I ) , J eanselme and 
Laurens ( 1 897 ) ,  S ticker ( 1 8 9 7 ) ,  and Klingmuller ( 1 897 )  ali drew attention to this. 
Schiiffer ( 1 8 9 8 )  wen t  further, and demonstrated that large numbers of acid-fast 
bacilli could be projected in coughing, sneezing, and in normal speech , up to a 
distance of I .  5 m and beyond,  in one case 1 8 5 ,000 bacilli in 1 0  min o  The 
importance of the nasal discharge as a possible source of infection to others was 
emphasised by S chiiffer ( 1 8 9 7 ) ,  S t icker ( 1 8 9 7 ) ,  J eanselme ( 1 8 9 7 ) ,  M uir ( 1 9 2 9 ) ,  
a n d  Rogers a n d  Muir ( 1 946) .  

There was no proof that  bacilli discharged from the  nose were in  fact viable 
Myco. leprae, and no way of assessing their viability . This and other factors 
combined to diminish interest in the nose in leprosy , and a generation of neglect 
followed .  In  1 96 1 ,  Shepard examined nasal  washings from 4 patients with 
lepromatous leprosy , and using new techniq ues, proved that the bacilli concerned 
were in fact Myco. leprae, that at least some were viable , and that total num bers 
involved were very great ,  1 07 in I patient .  The bacilli concerned had not been 
discharged by a natural processo Pedley,  however ( 1 9 7 0 ,  1 97 3a, b ) ,  found large 
numbers of bacilli morphologically identical with Myco. leprae in natural 
discharge from the nose of patients with lepromatous leprosy in Nepal ,  in contrast 
with almost negative findings in contact smears from unbroken skin in the same 
patients .  

These findings pose fundamental questions. I s  this bacillary laden discharge a 
general attribute of lepromatous leprosy ? If not ,  which patients are implicated ,  
and who m ost seriously? Are the  bacilli discharged in fact Myco. leprae?  I f  so ,  
what numbers of viable Myco. leprae are involved? At what stage does  a 
bacteriologically positive nasal' discharge develop , how persistent  is i t ,  and how is 
it affected by chemotherapy? What is its relation to the pathology of the nose in 
!eprosy ? Final1y ,  what happens to the b acilli after they have been discharged? 

Here we report the findings of an extensive clinica! study of patients with 
bacilliferous nasal discharges ,  attending for the first  time at the Victoria Hospital ,  
Dichpalli , Central I ndia, combined with a quantitative bacteriological 
investigation of the discharge from some of these patients, undertaken at  the 
National Institute for Medicai Research, London. Conditions were u nusu ally 
favourable for such a study , both from the angle of the clinicaI m aterial available , 
and the speed with which fresh discharges could be transmitted to London. This 
work was the first stage in a wider clinicaI , histopathological and bacteriological 
study which is still in progress, and initial findings of which were reported a t  the 
Tenth International Leprosy Congress, Bergen ,  1 97 3 ,  by D avey and Rees ( 1 97 3 ) ;  
and Barton e t  aI. ( 1 9 7 3 ) .  

Definition and Method 

This study is limited to the nasal discharge itself. Nasal smears were a separate 
issue ,  not dealt with here . 

During the 9 months September 1 97 1  to M arch 1 97 2  and July - August 1 97 2 ,  
ali p atients with lepromatous (LL,L 1 )  or borderline leprosy o n  the lepromatous 



NASAL DISC HARGE IN LEPROSY 1 23 

side ( BL) , attending for the first time ,  or after an absence of at least two years, 
were invited to blow their noses into new plastic b ags on arrival ,  simultaneou sly 
with the routine bacteriological examination of multiple skin sites. Any discharge 
obtained was then smeared and exam ined for Myco. leprae in the usu al way by a 
single observer (TFD) ,  cell content also being observed.  I n  dry weather, if p atients 
complained of a discharge , but found i t  difficult to produce a specimen because 
of hard crusting in the nose,  a gentle spray with d istilled water ,  using an atomiser, 
assisted the processo Patients with indeterminate , tuberculoid,  or b orderline 
leprosy on the tuberculoid side were not inc1u ded in this stu dy . 

Patients with highly bacilliferous discharges were admitted for more detailed 
observation and care, where agreeable ,  for periods up to 1 2  m onths .  In  selected 
individuaIs, records and smears of the discharge were m ade daily . Individual 
samples and 24 h specimens from selected patients were sent on ice to Lon don, 
arriving within 30 - 5 4  h of production. 

ClinicaI Studies 

PREV ALENCE OF NASAL DI SCHARGES CONT AINING M YCo. L EPRA E  

During t h e  9 m onths under review,  9 3 6  patients carne t o  t h e  hospital for the 
first time ,  or in a fe w cases after an absence of m ore than two years, presenting 
either with lepromatous or borderline leprosy on the lepromatous side , alI with 
skin smears positive for Myco. leprae. Of these 9 3 6  patients,  407 were able to 
profer a nose-blow on arrival .  The specimens produced inclu ded discharges from 
coryza and other catarrhal conditions, but 3 6 3  of them were fou nd to contain 
acid-fast bacilli identical in alI respects with Myco. leprae, an overall prevalence of 
3 9%. 

Four reasons may be given for believing this to be too low a figure for the 
actual prevalence of bacteriologically positive nasal discharges among these 
patien ts. 

( 1 )  It is the universal custom in I ndia for people to c1ear their noses as p art of 
their early morning ablutions. What we were observing in alm ost every case was in 
fact a second specimen produced later  in the m orning. The ability to produce this 
was c1early indica tive of an active ,  established pathological condition , and in the 
early and late stages of their disease some patients could not always oblige . 

( 2 )  The exudate,  especially in dry weather, and in the early and late stages, 
often solidifies into hard crusts which can be both large and adherent ,  and render 
the clearing of the nose very difficult .  Patients were encountered ,  not 
infrequently , who were able to clear their nose only at irregular intervals,  with the 
production of a considerable amount of hard material. The day of arrival m ay not  
have coincided with such an occasion. 

( 3 )  The discharge is speedily and grossly altered as a resu lt of even a short 
period of chemotherapy .  Some patients on arrival were loath to admit that they 
had already taken some dapsone.  The su spicion of this, aroused when bacilli in 
the discharge were found to have a morphological index of zero or near zero, led 
to our institu ting urine tests for sulphone as rou tine. This proved very usefu l ,  and 
revealed this important source of fallacy.  

(4) Finally , the human factor cannot be ignored .  Some patients who could have 
produced a specimen were in toa psychologically disturbed a con dition to 
cooperate immediately , and it  was not always possible to devote the time and 
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attention necessary to encourage a patient to expose to other people what was to 
him the terrifying state of affairs in his nose . 

Thus,  3 9% is an exceedingly conservative figure for the prevalence of n asal 
discharges containing Myco. lepra e in this large series of patients .  

TYPE AND STAGE O F  LEPROSY I N  RELATI ON TO NASAL DISCHARGE 

An analysis of the findings in relation to type and stage of leprosy is given in 
Table 1 .  

In  Table 2 ,  the bacteriological findings in nose-blows are compared with those 
in rou tine skin smears taken simultaneously . 

TABLE I 

Prevalen ce of n asal discharges con taining Myco.  leprae 

ClinicaI group 

( 1 ) Borderline 

(2) Early lepromatous 

( 3 )  Established lepromatous 
(over 3 years history ) 

(4)  Leproma tous in exacerbation, 
including histoid 

( 5 )  Lepromatous in ENL 

Total 

Total 
patients 

208  

295  

295  

1 1 4 

24  

936  

No. with nasal 
discharge ctn .AFB .  

Total (%) 

6 ( 3 )  

1 5 8 ( 5 4 )  

1 03 ( 3 5 )  

9 0  ( 7 9 )  

6 ( 2 5 )  

363  ( 39 )  

No . with nasal 
discharge B . I .  5 or 6 

Total (%)  o f  Col .  2 

nil nil 

1 03 6 5  

4 7  4 6  

7 9  8 8  

ni! nil 

2 2 9  ( 2 3  ) 

TABLE 2 

Bacterio logical comparison be tween nasal discharge and rou tine skin sm ears 

Patients B . 1 .  in nose-blow M . I .  in nose-blow 
with compared with skin compared with skin 

Clinicai group Bact .  +ve Higher Similar Lower Higher Similar Lower 
nose-blows (%) (%) (%) (%) (%) (%)  

Borderline 6 numbers insignificant 

Early lepromatous 1 5 8 2 5  5 9  1 6  48 46 6 

Established lepromatous 
(over 3 years history ) 1 03 8 5 1  4 1  29  60 I i  

Lepromatous in 
exacerbation,  
including histoid 90 20 64 1 6  5 7 4 1  2 

Lepromatous in ENL 6 numbers insignificant 
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The foUowing findings command attention. 
( I )  Among 208 patients c1assified as su ffering from borderline leprosy , only 6 

produced a specimen of nasal discharge containing Myco. leprae, none of them 
highly bacilliferous .  Ali 6 patients  were in an unstable exacerbating condition . 

( 2 )  The frequency and often highly bacilliferous nature of nasal discharges in 
patients with early lepromatous leprosy is  a striking and significant finding. Thus 
1 5 8 ( 5 4%) of 295 such patients, some of them in a very early stage of the disease , 
gave positive findings, and in 6 5 %  of these a bacterial index of 5 or 6 was 
encountered .  The m orphological index exceeded that foun d  in skin in 48%. 

(3) In wel l  e stablished lepromatou s leprosy the bacteriological importance of 
the nasal discharge had waned .  Thus 3 5% of 2 9 5  patients were able to produce a 
nasal discharge positive for Myco. leprae, a decline of 1 9% as compared with early 
cases ,  and the prevalence among them of a B . I .  of 5 or 6 feU from 6 5 %  to 46%. 

( 4) On the other hand ,  phases of exacerbation and recru decence were once 
again of great importance in relation to the nasal discharge , 9 0  ( 7 9%) out of 1 1 4 
patients in this condition producing nose-blows posit ive for Myco. leprae. 7 9 ,  i . e .  
88% of these specimens had  a B . I .  of 5 or 6 ,  the  m orphological index in  
nose-blows exceeding that in skin smears in 5 7%.  

( 5 )  I n  ery th ema nodosum leprosu m the nasal discharge was of minor 
importance. While 6 ou t of 24 patients p

'
roduced positive nose-blows, the baccilli 

were few and granular in all cases .  
( 6 )  The excep tionally large numbers of bacilli often present ,  and the high 

values for the m orphological index frequently encountered ,  both deserve 
attention.  The maximal reading of 6 on the international scale is inadequate to 
describe a smear coloured red by enormous numbers of globi and sometimes huge 
aggregates of bacilli .  Such appearances were not rare . 

PATHOLOGY 

The findings of such highly bacilliferous nasal d ischarges in very early cases of 
leprom atous leprosy was unexpected ,  and led to the introduction of anterior 
rhinoscopy as rou tine . The very first patient so examined was a boy of 1 2  years, 
just approaching pu berty ,  who had noticed vague reddish patches on his skin one 
month previously , com bined with a sensation of blocking of his right nostril . Four 
days previously his nose had bled a l itt le , and it  was this which prompted his 
mother to  bring him for examination.  He presented signs of lepromatou s leprosy 
in its very earliest stages .  There was however a scanty but highly bacilliferous 
nasal d ischarge , and anterior rhinoscopy , using only a nasal speculum and hand 
torch for il lumination , immediately revealed a soft nodule on the right inferior 
turbinate ,  a far more s triking lesion than anything seen in the skin .  This nodule,  
when smeared ,  yielded Myco. leprae in enorm ous num bers , with a M . I .  of 5 0%.  
This patient was the first of many who presented similar appearances .  A thorough 
investigation of the nasal mucosa in early lepromatous leprosy was cIearly 
indicated,  and as a resu lt of the cooperation of the National Institute for MedicaI 
Research, London,  the Department of Human Anatomy,  Oxford University ,  and 
LEPRA, this was initiated and is still in progress,  based on a su bsequent series of 
patients to those with whom we are concerned here . 

We have been unable to discover any detailed account  of the nasal discharge in 
the literature , and as it  has many points of interest ,  a brief descrip tion of i t ,  as 
encountered among the patients in the first series ,  is appropriate .  I t  may be 
described in three stages. 
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Stage 1. Developmen t  

I n  its  beginnings, a s  observed i n  very ear1y lepromatous leprosy, the nasal 
discharge is seen as a sticky yellowish exudate quite unlike the mucous secretion 
encountered in coryza ,  and the use of the word "mucus" in relation to i t  can be 
misleading. We are not simply encountering here an enhanced activity of the 
mucous glands in the nose, but an exuda te with h igh cell con ten t, and with a 
marked tendency to solidify and adhere to the underlying mucosa. Crust 
formation takes place ear1y .  Bleeding is easily provoked by attempts to blow the 
nose, and a specimen of exudate as discharged in to a plastic bag at this stage is  
likely to be scan ty ,  with traces of blood, and some crusts .  Microscopical ly ,  
concentrations of macrophages are typical , with very active phagocy tosis of 
acid-fast bacilli ,  clearly seen inside the macrophages,  and with early globus 
formation. Bacilli are frequently rather slender and elongated .  The exudate thus 
has some distinctive features .  

Stage 2.  Efflorescence 

As the disease in the nose extends,  the exudate takes on its fully developed 
appearance.  Macroscopically it may be voluminous, up to 5 m l  or more daily . I t  is 
often not homogeneous, in parts thick and saneous,  elsewhere with a 
muco-puru lent  appearance,  often streaked with blood,  and containing cru sts of 
various sizes, often of a dark colour from changed blood.  It varies considerably in 
amount from specimen to specimen .  Some patients need to clear their noses 
several times a day.  I n  others the sticky exudate is more easily retained ,  and 
clearing the nose ance daily may .suffice , though crusting is likely to be severe in 
such cases,  so much so that the posterior nares can be completely blocked by a 
solid mass of dried exudate .  The humidity of the weather and secondary infection 
both exert an important influence.  

Microscopically , the discharge presents its own pat tern . Because it  is often not 
homogeneous, smears need to be taken from more than one area .  Samples from 
areas adj acent to streaks of blood are often the most productive . Under the 
microscope,  a wide range of foreign bodies such as pollens and fragments of dust 
may be evident .  Shed epithelial cells are frequent,  and in decay often take on a 
pale pink colour with Ziehl Neelsen staining. With secondary infection , and rarely 
in reactive conditions, polymorphonuclear leucocytes may be numerous ,  but th e 
basic cell componen t is the macrophage, always present ,  and usually in large 
numbers. 

A wide range of bacteria may be observed including the normal inhabitants of 
the nose, cocci ,  diplococci ,  and bacilli of various types, with occasional fungaI 
elements .  ln  advanced stages ,  bacterial flora may be enormous in both num bers 
and range . The essential constituent ,  Myco. leprae, is seen in ali its characteristic 
features, and in un trea ted cases ,  often in exceedingly large num bers, with 
elongated and curved forms common. Every stage in their ingestion and 
development in macrophages may clearly be demonstrated.  Because the discharge 
may be re tained in the nose for varying periods before being expelled ,  the M . I .  
may vary widely between one part o f  the specimen and another, with actively 
developing globi in one fie ld ,  decaying globi in another. Because of this we have 
made it our practice in the direct  examination of slides from the discharge to 
record the upper and lower limits of the M . I .  between one part of the specimen 
and another. 



NA S A L  DlSCHARGE IN LEPROSY 1 27 

Stage 3. Decline 

The discharge tends to be most copious, and contain the largest numbers of 
MYfO. leprae, in very active established lepromatous leprosy , shortIy before 
uIceration of the septu m has led to its perforation . With perforation , the area 
from which bacilli are being discharged is reduced.  By this time too,  the inferior 
turbinates,  as a source of discharge , are often past their peak through erosion and 
atrophy, and the diminishing area from which the discharge is drawn tends to 
resuI t in a diminished volume.  At the same time ,  secondary infection may become 
important and responsible for a change in the character of the discharge , which 
may be either more mucoid or frankly purulent ,  and in the later stages offensive 
with much crusting, but less evidence of bleeding . The discharge may be very 
persistent ,  bu t with reduced content of Myco. leprae. 

Nowadays the natural course of events is usualIy interrupted by sulphone 
treatment,  and the discharge then rapidly diminishes in volume as does the M . I .  of 
the bacilIi contained in i t .  Among 1 2  patients in this series whose nasal discharges 
were recorded and examined daily , and the nose given local care , a striking 
diminution in the volume of the nasal discharge was apparent  within six weeks in 
alI cases on an initial dapsone dosage of 5 mg on. aIternate days during the first 
month, rising to 1 0  mg during the second m onth on a rising scale . By this time the 
morphological index in the discharge had falIen to near zero in 1 0  cases, and the 
B . I .  had falIen by m ore than 1 unit in the international scale in 7 cases. The same 
trend was generalIy apparent  in 40 other patients under frequent observation . In 3 
cases ,  with no improvement,  dapsone resistance was later demonstrated.  

Bacteriological Studies 

METHODS 

Detailed bacteriological studies were undertaken on the nasal discharges from 
3 1  patients selected as representing a cross section of the various clinicaI groups  of 
lepromatous patients at Victoria Hospital who had at the time of admission active 
disease and bacteriologically positive nasal discharges .  All these studies were 
undertaken in London at the National Institute for Medicai Research on nasal 
discharges colIected at DichpalIi and then immediately despatched by air on wet 
ice to London, where they were processed within 3 6-54  h. From the 3 1  patients 
I i  nasal discharges were single specimens collected in plastic bags from the first 
early-morning nose-blow, and from 1 7  patients the nasal discharges were 24 
h-specimens collected in plastic spu tum pots .  From I i  of these patients a biopsy 
of skin from a representative active lesion was taken at the same time and also 
despatched on wet ice to London. S amples of bacilIi from alI the nasal discharges 
and biopsies of skin were cultured on Loewenstein-Jensen medium and inoculated 
into footpads of  mice using the standard methods previously described (Rees, 
1 964).  The total content of acid-fast bacilli from each nasal-discharge specimen 
and skin b iopsy was assessed ( Hart and Rees, 1 9 60) , as was the morphological index  
from smears prepared from t hese suspensions .  For  the quantitative bacteriological 
assessments and mouse footpad inoculations of  the nasal discharges the specimens 
were first dispersed b y  e xposure for 1 5  min to sputolysin (n-acetyl-l-cysteine as a 
mucolytic agent) as used for the isolation of Mycobacterium tuberculosis from 
sputum (Kubica et  ai. , 1 9 64) .  For culture and mouse inoculation these nasal 
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specimens were decontaminated by treatment with sodium hydroxide (2% for 
20 min at room temperature ) .  

The se specimens of nasal discharge and  biopsies of skin were used to  assess the 
total yie lds of acid-fast bacilli ,  to identify the organism as Myco. leprae and from 
3 patients to de termine the dapsone sensitivity of the bacilli in mice using the 
standard techniques previously described (Rees ,  1 9 67 ) .  

Additional nasal discharges from 3 patients were used t o  determine the survival  
of Myco. leprae within the natural secretions. These assessments were made by 
comparing the infectivity of Myco. leprae fol lowing mouse footpad inoculation of 
bacilli isolated from freshly discharged specimens with bacilli retrieved from 
aliquots of the same nasal discharges allowed to dry under standardised ex ternaI 
environmental conditions for varying periods of time .  

IDENTIFICATION OF M YCO. LEPR A E  FROM NASAL DISCHARGES 

From al i  3 1  nasal discharges the stained acid-fast bacilli had the morphological 
characteristics of Myco. leprae, none of the isolates produced cultures of 
mycobacteria on Loewenstein-J ensen medium cultured at 3 0 ,  34 ,  or 3 7° C  and ali 
isolates following mouse footpad inoculation multiplied and gave growth curves 
identical to those ob tained from isolates of Myco. leprae from skin lesions of 
patients with leprosy . 

TOTAL YIELDS OF M YCO. LEPRA E F R O M  NASAL D ISCHARGES 

The data from these assessments are summarised in Table 3 .  Thus the 24-h 
collections showed a mean discharge of 2 . 4  X 1 08 acid-fast bacilli ( range 4. 1 X 1 0 5 
- 1 . 5 X 1 0 9)  with a mean morphological index of 1 2 . 8  ( range 8 - 26)  and the single 
nose-blow collections showed a mean discharge of 1 . 1  X 1 08 acid-fast bacilli 
(range 1 . 4 X 1 06 - 4. 3 X 1 08)  with a mean morphological index of 1 6 . 9  (range 4 -
29) .  Assuming that the morphological index is a reasonable assessment of the 
proportion of viable Myco. leprae these figures represent an average ou tpu ti day 
from the nose of an active lepromatous patient of 3 1  ,000,000 live organisms and 
an average of 1 9 , 000 , 000 live Myco. leprae from a single ear1y morning specimen 
of nasal discharge . This data stresses the relative importance of the early morning 

Range 

Mean 

Range 

Mean 

TABLE 3 

Nu m ber of Myco.  leprae (a cid-fast  bacilli) in nasal discharges fro m  
31 patie n ts with lepro m a tous  leprosy 

Single nose-blow 
( 1 7  patients) 

24-h nose-blow collection 
( 1 4  patients) 

Number of  acid-fast bacilli 

I .4 X I 06 - 4 . 3 X I 08 4 . I X l O s - 1 . 5 X I 09 

1 . 1  X 1 08 2 .4 X 1 08 

4 - 2 9  

1 6 . 9  

Morphological Index 

8 - 1 6  

1 2 . 8  
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nasal discharge in con taining the bulk of baciJ l i  discharged compared with the 
relatively meagre contribution d uring the rest of  the day. In  Table 4 is set out the 
total content of acid-fast bacill i  in single or 24-h nasal discharges from 
lepromatous patients compared with the concen tration of bacilli/g of tissue in 
their skin lesions .  These data show clearly that there is a significantly higher 
proportion of solidly staining bacill i  (morphological indices) in the nasal 
discharges compare d  with the bacill i in the skin lesions .  Thus the mean 
morphological index of the baci J l i  from the nose was 16 . 3 (range 4 - 2 8 )  
compared with t h e  skin with a mean of 9 . 3  (range 2 - 1 9 ) .  

In 3 of the selected patients there was  c lear  evidence from their clinicai history 
that their current active disease had evolved as a relapse after many years of 
intermittent  treatment  with dapsone . As this history was suggestive of the 
emergence of dapsone resistance ,  bacill i  from their nasal discharges and biopsies 
of skin were inoculated into the footpads of mice in groups of untreated and 
dapsone treated animais in order to determine the dapsone sensitivity of the 
Myco. leprae isolates. In ali 3 patients the resu lts  showed that the bacilli were 
dapsone resistant in the skin lesions and that similarly dapsone resistant bacilli 
were being excreted from the nose . 

SURVIVAL OF M YCO. L EPR A E  IN NASAL DISCHARGES 

This study was undertaken to determine the su rvival , and duration of survival , 
of Myco. leprae in nasal secretions after their discharge from the nose . Nasal 
discharges from 3 patients with active lepromatous leprosy and positive nasal 
smears were selected .  A portion of each freshly obtained nasal discharge was set 
aside for immediate mouse footpad inoculation and the remaining nasal discharge 
was allowed to fali on a stone surface to rep lica te the every-day fate of such 
discharges ejected direct  from the nose or indirectly in the spu tum .  The nasal 
specimens as they fel l  on the stone surface were freely exposed to the air in the 
dark and allowed to dry under the environmental temperatures and humidities 
defined  in Table 5 .  Aliquots from each specimen were taken from the surface of 
the stone at  various intervals of time from I to 1 0  days.  Ali 3 specimens were 
sampled at I day , 2 of the specimens were sampled at 1 . 7 5  days and 3 days and I 
of the specimens sampled at day I was also sampled at days 7 and 1 0 . Ali samples 
from the stone surface were dry from day I onwards .  All  the fresh samples of 
nasal discharges and those taken after drying from the stone surface were 
homogenised and inoculated at 3 acid-fast bacillary concentrations into the 
footpads of mice. On the basis of  t hese data it was possible to  determine the 
proportion of Myco. /eprae surviving in dried nasal discharges compare d  with the 
viability of the bacilli in their respective fresh nasal secretions. The results of these 
studies are summarised in Table 5 from which it  can be concluded that there is 
ful l  survival of Myco .. /eprae in nasal discharges allowed to dry for 24 h, and that 
1 0% of Myco. leprae survive for 1 .  7 5 days in dried nasal discharges .  With I 
exception no viable bacilli were detected in nasal discharges allowed to dry for 3 ,  
7 or 1 0  days. The I exception was from a nasal discharge dried for 7 days,  where 
2/ 1 2  mice inoculated with the highest dose of bacilli showed bacillary 
multiplication in the footpads.  On the basis of this small proportion of isolates 
after 7 days of drying and the fac t  that the same dried spe cimen gave no 
multiplication after 3 days of  drying i t  must be conclu ded that there were few 
survivors and certainly less than 1 %. 
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TAB LE 4 

Da ta comparing Myco . leprae (acid-fast  bacilli: AFB) in lhe nasal disch arge 
and skin fro m  1 1  pairs of patie n ts Wilh lepro matous leprosy 

Nasal discharge Skin biopsy 
Total yield of AFB Morphological Index Yield of AFBjg skin Morphological Index 

1 . 6 X 1 08 1 4 a 3 . 5  X 1 0 7 7 a 

7 . 5  X 1 0 7 2 6  3 . 2  X 1 0 7 1 6  

1 . 9 X 1 0 7 1 1  I . S X 1 0 7 9 

4 . 1  X l Os I s a 5 . 5  X 1 08 9 a 

4 . 3 X 1 08 1 9  3 . 9 X 1 08 5 

S . 3  X 1 06 I S  3 . 2  X 1 09 1 9  

3 . 4  X 1 08 2 S a 3 . 1  X 1 08 5 a 

5 . 9  X 1 0 7 1 9  2 . 1  X 1 09 2 

3 . 0  X 1 06 1 5  1 . 5 X 1 08 l O  

I . S X  1 07 4 7 .0  X 1 08 9 

3 . 2  X 1 08 S 2 . 0  X 1 0 9 1 2  

Mean 1 . 3 X 1 08 1 6 . 3  S . 6  X 1 08 9 . 3  

a My co. leprae from these sites proved to be dapsone resistant i n  the mouse footpad test . 

TABLE 5 

Survival of Myco.  leprae in dried nasal secre tions  after discharge 

Number of nasal Time after discharge Survival of  My co. leprae a 

secretions tested (days ) (%) 

3 O 1 00 

3 1 . 0 1 00 

2 1 . 7 5  l O  

2 3 .0 O 

7 . 0  < I b 

1 0 . 0  O 

Nasal secretions allowed to dry in the dark at a mean temperature of 20 . 6° C ( 1 9 . S  X 2 1 . S o C) 
and mean humidity of 43.7% (35 - 47) .  

a Assessed as infectivity in the footpads of mice . 

b Gro wth of Myco. leprae obtained in only 2 of 1 2  footpads .  

Discussion 

The application of quantitative bacteriological assessments of acid-fast bacilli to 
nasal discharges from patients with active lepromatous leprosy and the further 
assessment of the identity and viability of these bacilli based on the mouse 
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footpad infection, have reestablished the importance of nasal infections in the 
aetiology and epidemiology of leprosy . 

Thus the quantitative assessments of acid-fast bacilli in nasal discharges from 
the present studies and similar studies recently published ( Rees and Ridley , 1 97 3 ; 
Rees and Meade , 1 974)  have established beyond doubt  that millions of bacilli are 
discharged daily in nasal secretions from lepromatous patients with active and,  
important1y , early disease. When these millions of bacilli are being discharged 
from the nose the p atients may well be unaware that they have leprosy and 
clinically they have insignificant skin lesions. Moreover, biopsies of skin from 
these very patients ,  or from patients with m ore advanced skin infections, 
frequently harbour bacill i  with a lower m orphological index than in their nasal 
discharges. From t his data and the elegant studies of Pedley ( 1 9 7 0 )  who has 
shown that relatively fe w,  if any , bacilli are discharged from closed lesions in the 
skin,  i t  is clear that the main source of Myco. leprae discharged into the 
environment must be from the nose and upper respiratory tract .  From our current 
systematic stu dies on the bacteria in nasa l  discharges fram 3 1  patients,  i t  has been 
established beyand daubt that the acid-fast bacilli in the nasal discharges are nat 
contaminating culturable mycobacteria, but from their behaviour in the m ouse 
are indisputably identified as Myco. leprae. 

Having established from these series of patients in India the very large num bers 
af Myco. leprae discharged within single or daily accumulations af nasal 
secre tians, and bearing in mind the biological similarities of nasal secretions and 
spu tum and similarities in their every-day ejectian and disposal by patients with 
leprosy ar patients with pulmonary tuberculasis, it seemed essential to knaw the 
number af Myco. tu berculosis discharged in the sputum af patients with 
pulmonary tuberculosis. Comparable data provided by Rees and Ridley ( 1 97 3 )  
and Rees and Meade ( 1 974)  have shown that patients with advanced pulmonary 
tuberculosis discharge in their sputum a similar ard er of Myco. tuberculoses as is 
discharged in nasal secretions fram patients with similar arder af Myco. 
tu berculosis as is discharged in nasal secretions from patients with active 
lepramatous leprosy. While these similarities in the nature af the discharges frorri 
leprasy and tu berculasis p atients and their comparability in bacillary cantent do 
not justify the conclusion that the transmissian of the twa infectians are similar, 
it is of interest that Rees and Meade ( 1 974)  have shown that the attack rates of 
leprosy and tuberculosis are very similar where figures are available for both 
diseases in comparable are as. 

Having established beyond doubt that the large num ber of acid-fast bacilli in 
nasal secretions are Myco. leprae, that the number of Myco. leprae discharged 
daily from the nose is comparable to Myco. tu berculosis discharged in sputum 
from cases with pulmanary tub erculasis, and the physiological s imilarity af these 
discharges,  i t  was of the utm ost importance to de termine whether Myco. leprae 
survived in nasal secretians alter their discharge . This inform ation was of the 
greatest importance because it  has long been established that the transmission and 
epidemiology of the spread af tu berculosis is dependent upon the significan t ,  and 
unusual survival af Myco. tu berculosis in desiccated specimens of spu tum ( see 
Caldwell , 1 9 2 5 ) .  Hitherto, no studies have been undertaken to de termine the 
su rvival of Myco. leprae outside the body , and particularly within natural 
secretians.  Qur data shaw that significant num bers of viable Myco. leprae can 
survive in dried nasal discharges for I to nearly 2 days and prabably very reduced 
num bers of viable Myco. leprae may persist in these natural excre tians for even 7 
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days. Such inform ation could have only been obtained with the establishment of 
an animal model and has been dependent upon the mouse footpad infection, since 
Myco. leprae has still not been cultured  in virro. However, these findings are of 
paramount importance,  since they establish for the first time that Myco. leprae 
can survive for a significant time outside the body and within natural secretions. 
These findings in conjunction with the insignificant numbers of Myco. leprae 
discharged from the skin of leprosy p atien ts provide overwhelming evidence 
against the current hypothesis that the transmission of leprosy is predominantly 
dependant upon prolonged and close skin-to-skin contact .  Our data is consistent 
with the uniform epidemiological findings in leprosy that less than 5 0% of 
patients with leprosy can be traced to a known contact .  Our findings are also 
consistent with the likely p ossibility that patients who contract leprosy may well 
be infected with persisting viable bacilli shed in to the environment several days 
previously by an index case . These findings still leave the route of infection 
undetermined .  While the similarities between tuberculosis and leprosy as outlined 
may well favour the nose or lung as the site of entry , they do not exclude the 
possibility of entry via the alimentary tract or via the skin surface . It is likely that 
further studies using the mouse model will p lay an important part in elucidating 
these various possibilities. Current and preliminary studies suggest that aerosols of 
Myco. leprae can give rise to systematic infections in mice. 

The patients from whose nasal discharges these detailed bacteriological studies 
were made, were by no means excep tional. A tight time schedule,  both for air 
transport, and immediate processing on arrival in Londorl ,  meant that specimens 
could be obtained and despatched to London on only one day in the week. 
Specimens were selected on the basis of a bacterial index of 5 or 6 and high 
morphological index in the nasal discharge from patients who happened to arrive 
early on that day ,  or overnight ,  or at most 48 h previously , the point being that 
patients could not be admitted to hospital without the promise of immediate 
chemotherapy and nasal care .  Many suitable patients arriving on other days ,  thus 
could not be used .  Clearly we are not dealing with the excep tional fe w. Excluding 
patients with borderline leprosy and those in ENL, whose nasal condition had 
already been transformed by chemotherapy ,  there were in the series as a whole 
3 3 3  patients with nasal discharges p ositive for Myco. leprae. Among these a 
bacterial index of 5 or 6 in the discharge was encountered in 2 0 8 ,  or 6 0% on first 
arrival,  and in most of them , this was the second specimen of the day .  As proved 
in the material sent to London, the early m orning specimen, as ' in tuberculosis, 
was the greatest in imp ortance. There can be no reasonable doubt  that the 
discharge of large num bers of viable Myco. leprae from the nose is a general 
attribute of untreated lepromatous leprosy. 

The re lation of the nasal discharge to clinicai type and stage of the disease has 
several points of interest. Contrary to traditional beliefs ,  the heavy involvement of 
the nose reflected in the nasal discharge is not something which deve lops 
gradually as lepromatous leprosy progresses. I ts re lationship is not with the length 
of history of the leprom atous condition, but with its degree of ac tiviry. 

The presence of a highly bacilliferous nasal discharge in early lepromatous 
leprosy is of particular interest and importance . In  this series ,  patients in whom 
lepromatous leprosy arose as a degeneration from an earlier borderline condition 
were distinguished from those in whom the lepromatous type appeared from the 
start, but in both groups  the onset of clinical leprom atous leprosy was associated 
very quickly with, and in some cases preceded by , symptoms of nasal involvement 
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with discharge. Very often the externaI appearance of the nose and face gave no 
clue to the severity of the condition in the nasal mucosa. 

In  fully developed lepromatous leprosy , gross pathological changes in the nose ,  
secondary infection,  and  the  effects  of even intermittent chemotherap y ,  combine 
to reduce the importance of the nasal discharge , which tends to be reduced both 
in amount and in bacillary content ,  both where bacterial and m orphological 
indices are concerned .  Nevertheless, the discharge is persistent ,  and it  once again 
assumes great importance as soon as there are signs of exacerbation or 
recrudescence , when a voluminous discharge of exceedingly high bacillary content 
may be encountered ,  nota bly in patients with the histoid type of the disease . 

The extraordinary sensitivity of Myco. leprae in the nose to even small doses of 
dapsone was well brough t out in this study .  The nasal discharge can diminish very 
greatly in volume and bacillary content within a few weeks, well before clinicai 
improvement in the skin condition is apparent .  The nasal discharge is thus a quite 
sensitive guide as to whether dapsone is being taken ar not. The absence of a 
bacilliferous nasal discharge in a patient with active lepromatous leprosy as a rule 
admits of only two interpre tations. Either chem otherapy has been taken in the 
recent past, whatever the patient may say , ar the nose is blocked with hard 
encrusted exudate .  A copious bacilli laden discharge in a patient with active 
lepromatous leprosy likewise has two interpretations.  In general , i t  is strong 
evidence that dapsone has not been taken. In rare circumstances, in a patient with 
a long history of chem otherapy ,  i t  may be indicative of exacerbation with 
sulphone resistant organisms. 

The striking difference between the findings in early leprom atou s leprosy and 
those in borderline leprosy is another matter of great interest .  The rarity of a 
bacilliferous nasal discharge in borderline leprosy in our series is entirely in line 
with the findings of Pedley ( I  9 7 3a ) ,  and is in m arked contrast with the frequency 
and severity of the infection in the nose in very early lepromatous leprosy . 
Clearly ,  the nasal mucosa reflects in a very sensitive way , the immunological 
competence of the body as a whole . Where this is congenitally lacking, ar is 
depressed for any reason , the nasal mucosa becomes a highly significant site of 
predilection for Myco. leprae, where the bacillus is able to establish itself and 
multiply more intensively than in the skin. 
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A C l i n i ca i St u d y  of t h e  N ose I n  
Le p ro m ato u s  Le p rosy 

R .  P. E .  B A RTON 

Ear, Nose and Throat  Dept. , S t  Mary 's  Hospital, 
Paddingto n, L ondon 

A detailed s tudy of  the nose  in cases of leproma tous  leprosy was undertaken at 
Victoria Hospital, Dichpalli ,  I nd ia and the results correlated with the general 
clinicaI fin dings. The histological details of  the study will be  presented elsewhere . 
The signs and  symptoms of nasal involvement are described and it is stressed that 
this involvement occurs early in the disease process o The importance of  all leprosy 
workers being aware of  nasal involveme nt is pointed out and it is recomme nded 
that  facilities for  loca l  care of  the nose  in leprosy should be  established wherever 
the disease is treated .  Possible me chanisms whereby leprosy ma y be  transmit ted are 
discussed .  

Introduction 

The late resu lts of nasal involveme nt in leproma tous leprosy are we ll recognized 
and have been widely documented in the past . The absorp tion of the bony nasal 
skeleton and destruction of the cartilaginous nasal septum give rise to the typical 
externai deformity of  the nose which differs from that seen in lupu s vu lgaris, 
syphilis and other granulomatous diseases affecting the nose.  In contrast, the 
nature of the in tranasal lesions occurring early in leproma tous illness have never 
been fully ar systema tically investiga ted (J  affe , 1 9 7 1 ) . S tan ton ( 1 964)  reported a 
case of leprosy presenting primarily wi th nasal obstruction , but ,  considering the 
great imp ortance of the nose in lepromatous leprosy , the paucity of detailed 
study is somewhat surprising. D avey ( 1 9 7 2 )  while wo rking at Victoria H ospital ,  
Dichpa11i, lndia noticed abnormalities of  the nasal mu cosa and felt that his 
observations me rited detailed and specialist stu dy .  As a result  of this initiative the 
author, at that time a registrar in E . N . T. surgery at a London teaching hospital , 
was invited to spend 3 mo nths at Victoria Hospital in the winter of 1 9 7 2- 1 9 7 3 ,  
and a further period of I month i n  1 9 74 .  

The p atients that  we re studied fa11 into two separate groups :  
Group A :  3 4  patients with early lepromatous leprosy we re stu died i n  detail .  

Clinicai, inclu ding fu]] nasal examin ation ,  skin and nasal sme ars , co11ection of 
nasal  secretions  ("Nose-blows" ) ,  lepromin testing and skin and nasal  biopsies 
were c arried out on a11 p atients, although in  a few cases ,  one ar more 
investigations were not  dane for unavoidable reasons. ln  m ost  cases clinicai and 
intranasal photographs were taken. 

Group B :  Approximately I S O other p atients were assessed clinically and 
rhinologica11y while selecting p atients for Group A . Although these patients did 
not undergo the same intensive investigation, they were ali carefu lly examined, 
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many on repeated occasions,  and all un derwent  routine skin sme aring. N asal 
smears and " nose-blows" were obtained from about one half of this grou p , and 
many had lepromin tests and nasal or  skin biopsies performe d .  

This group therefore consists of  patients with a l i  stages of lepromatous leprosy , 
from early to advanced,  including some with borderline eleme nts and also patients 
with borderline leprosy which was in the process of downgrading to leproma tous.  

The Clinicai Manifesta tions in the N ose 

(A) SYMPTOMS 

In  India attention to hygiene of the upper respiratory tract and thorough 
cleansing of the nose and throat is an imp ortan t part of the norma l daily routine 
for many people . Thus patients we re always ready to discuss the state of their 
nose and,  wh ile the initial reason for attending the hospital wa s often the 
observation of a cutaneous patch,  sensory distu rbance , ulceration or deformi ty of 
the extremities, e tc . ,  nasal symp toms we re extreme ly comm o n  and readily 
admi tted on direct questioning if not p reviously volunteered .  

The symptoms of lepromatous involvement of the  nose are : 
( i )  Nasal o bs truc tion which is due to narrowi ng of the nasal airways by 

granuloma tous infiltration of the mu cous memb rane lining the nasal cavities .  
Patients suffering advanced intra-nasal changes (vide infra ) may comp lain of a 
sensation of obstruction despite apparently patent nasal passages :  This has been 
described as a common sy mptom of atrophic rhin itis of non-Ieproll s origin 
(S impson et  ai. , 1 96 7 )  and is probably associated wi th the accomp anying loss of 
comm on sensation causing lack of  perception of the normal  inspiratory and 
ex piratory air currents .  lt should be noted that obstruc tion may initially be 
unilateral , although, especially in more advanced disease , bilateral obstruc tion is 
more common .  

( i i )  Crust forma tion is caused by drying of the  nasal secretions which are often 
increased in infections of  the nose , including leprosy . As the crusts harden they 
become adherent to the mu cous membrane and the patient may  comp lain of 
difficulty in clearing them from his nose .  Cru sts frequently become secondarily 
infected and may to others be fou l  sme lling, even though the patient himself does 
not notice or comp lain of  the sme lL 

( ii i )  Bleeding and discharge. This does not  often take the form of frank 
epistaxis. More frequently the mu co-purulent  discharge or sticky exudate that is 
produced is stained wi th fresh or stale blood.  

( iv) Pain an d headache are not  commo nly a feature of nasal involveme nt  in  
leprosy . Should a history of  these symp toms be obtained ,  additional or alterna tive 
pathology should be suspected .  In the p resent  series only one patient comp laine d 
of true n asal pain which could not  be ascribed to a cause other than leprous 
infection of the n ose . 

(v) Miscellaneous. Two p atients complained of a burning sensation and one of 
"stickiness" in the nose. 

The incidence of c ommo n  symp toms in 7 7  u nselected p atients wi th 
lepromatous leprosy is summarized in Table I .  

(B )  INTRANASAL CHANGES 

Patients were examined by rou tine anterior and posterior rhinoscopy and 
details o f  these t echniques may be foun d  i n  the s tandard t e xtbooks o f  
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TABLE 1 

Inciden ce of nasal sy m p to m s  in 77 patien ts with 
lepro m a tous leprosy 

Sy mptom 

Obstruction 

Crust formation 

Bleeding 

Total with symptoms 

Total  with n o  symptoms 

No . of  patients 

5 1  

5 7 
40 

7 2  

5 

% 

66 
7 4 
5 2  

94 

6 

1 3 7 

Otorhinolaryngology .  For  those u n fami liar with the normal appearance on 
anterior rhinoscopy it may be he lp fu l  to Il}e ntion this brie fly . The nasal vestibule ,  
normally hairy , is l ined by ordinary skin which merges posteriorly with the nasal 
mucosa.  This is normally pink or re ddish�pink in colou r ,  smooth,  shiny and moist 
from the thin layer of mu cus that coats it .  In vasomo tor or allergic disorders the 
mucosa is p aler t han n ormal  and may be  t inged with ma uve , while i n  
inflamma tory conditions t h e  redness of t h e  mu cosa become s increased .  Medially 
the septum, which may be deviated from the mi dline , is seen and laterally on 
either the most obvious landmark is the bulky inferior tu rbinate .  This juts ou t 
into the nasal cavity almost me e ting the septum and may be mistaken for a po lyp 
or a tumour by the inexperienced .  H igher in the nasal cavity above the leve i of  
the inferior turbinate is seen  the smaller middle turbina t e , but  i t  is unusual, in a 
normal nose, to see the superior turbinate . I t  should be reme mbered that , in the 
sitting position, the floor of the 'nasal cavity p asses horiz ontally backwards. 

lt seems logical considering the fin dings , and also taking into account  the 
progression of intra-nasal changes in untreated leproma tous leprosy, to classify 
these changes  as ear1y , interme diate and late , while rememb ering that each 
sub-group me rges wi th  its neighbou r. 

( i )  Early changes. The earliest intra-nasal change specifically recognizable as 
leprosy is a pale,  often yellowish , thickening of the mucous membrane. This 
presented most frequently as a generalized nodular infiltrate , but discrete raised 
nodules or plaques, 2 - 5 mm across, were observed arising in areas of apparently 
normal mucous mem brane.  Abnormal dryness of  the nasal mucosa was often seen 
and may be due to damage to p arasympathetic nerves which are secreto-motor to 
the mucus glands .  Mild inflamm atory changes were occasionally observed ,  bu t 
they are not  a prominent feature of early disease. However areas of the nose 
showing certain minor irregularities of the mucosa which could not be accepted 
on clinicai examination as specifically representing leprous changes ,  turned out to 
be involved histologically .  Similar1y when biopsies were taken i t  was not  
uncommon to  find a m arked submucosal thickening when the  visible surface of 
the mucosa was u nremarkable .  In areas that were , clinically , heavily involved the 
considerable infi ltration and thickening of  the su bmucosa was striking and often 
had a characteristic "grit ty" feeling when incised with a scalpel .  This submucosal 
infiltration frequently caused a considerable increase in the width of the nasal 
spetum.  l t s  thickness, both anterior1y and posteriorly , could be increased by a 
factor of up to three times.  The size of  the inferior turbinates shows less apparent  
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increase as the erecti le tissue ,  which they conta in and which gives bulk t o  them , is  
merely rep laced by the lepromatous in fi ltration.  N asal biop sies were al i  taken 
with the use of  cocaine as a surface local  anaesthetic age n t .  This is a strong 
vaso-constrictor and resu l t s  in rapid shrinking an d blanching when a p p lied to  
normal  nasa l  mucous  mem brane.  I t  is in teresting to note that th is  does n o t  occur 
when there is much leprom atous infi l t ration o f  the mucosa.  

( ii )  In termediate changes. Lepromatous infil tration of the  nasal mucosa 
increases progressively , causing obstru c tion to the nasal airways .  When this occurs,  
patients  attempt to clear the nose by various manoeuvres su ch as picking and 
strenuous b lowing, which resu l t  in u lceration and increased in flamm ation . 
Amongst the present  patients  any m arked u lceration was confined almost entirely 
to the m ost anterior part of the nasal  septum and appeared to be clearly related to  
direct  trauma .  Certainly in p atients who at tended for regu lar nasal treatment and 
who were instru c ted  n o t  to pick or traumatize their nose ,  any u lceration or 
inflammatory changes that were initial ly p resent were noted to undergo rapid 
healing. I t  is in these patients  with in termediate nasal pathology that the 
secretions of the nose are m ost interesting.  lt  has  been noted that in early 
in tra-nasal involvement  the mucous mem brane m ay be m ore dry than norm a l ,  but 
at this stage i t  was often m ore moist .  The discharge ranged from a th in ; i::Jear 
secre tion to a thick ,  opaqu e ,  grey or ye l lowish m aterial . This discharge was m ost 
frequent ly ,  muco-purulent  or exudat ive and was at  t imes bloodstained.  Often i t  
was  strung across the nasal cavities giving the  appearance of adhesions or atresia. 
Above al i ,  in untreated cases,  i t  invariab ly  contained large num bers of viable Myco 
leprae ( D avey and Rees,  1 97 3 ) .  In dry atm ospheric condit ions ,  the secretions 
thicken and give rise to crust formation.  I n  this group ,  as the nose beca me 
blocke d ,  crus t  formation was apparent  even in those few patients who did not 
actual ly complain  of nasal  symptoms. 

( ii i )  Late involvemen t. The classical triad of e x ternai "saddle" deformity , septa l  
perforation and atrophic rhinitis is  wel l  documented both in the  standard leprosy 
textbooks and in m any original  artic les .  Amongst others,  J ob ,  K arat and K arat 
( 1 96 6 )  have described the histopathological changes that accompany the clinicai 
signs and suggest the mechanism where by deformity occurs .  

I n side the n ose m assive crusting, often fou l smelling due to  co lonization with 
saprophytic bacteria or fungi , l arge perforations frequently amounting to tota l  
loss  of  the carti laginous septu m ,  and atrophy of  the normal ly bulky inferior 
turbinates  were al i  commonly observed .  It is  in teresting to note that in a group of 
1 9  patients with severe atrophic changes in whom the whole nasal  cavity was 
visible , in 9 the mucous membrane at  the levei  of  the middle turbinate and above 
appeared normal .  

Adhesions of scar tissue between the lateral  and mediai  walls  of  the nose were 
observed in a relatively small  number of p atients  and ranged from , at the leas t ,  a 
tenuous band of fibrous tissue between the septum and the inferior turbinate to 
total  atresia of the nostril ,  this latter finding being noted in one p atient .  These 
adhesions were seen only in treated patíents  when resolu tion and healing of 
previously active intra-nasal infiltration had taken place. 

Sites of Involvement and Progression of Infection 

Table 2 summarizes the sites involved clinically in the 34 patients of Group A 
with early lepromatous leprosy. I n  the anterior part of the n ose n o  area that was 
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TABLE 2 

Clin icai in volvemen t of differe n t  in tranasal sites in 34 patie n ts 

Total Definite Possible 
Site patients involvement involvement 

Inferior tur.binate anterior 34 33 ( 97%)  
Septum anterior 34 2 8  ( 8 5 %) 3 
Septum posteriora 24 6 ( 2 5 %) 4 
Inferior turbinate posterior a 24  3 ( J 3%) I 
Middle turbinate b 2 7  4 ( '? Higher) b 3 

1 39 

No 
involvement 

I 
3 

1 4  
20 
20 

a In 1 0  patients posterior rhinoscopy did not give adequate diagnostic information .  
b In 7 patients the  middle turbinates were obscured by gross involvement anteriorly . The 

probability is that they were involved in these cases, and the true figure therefore is in the 
region of 40%. 

thought to be c1inical ly involved was histological ly nega tive . Examination of the 
posterior p art of the nose was less re l iable and several sites that  were accepted as 
being cl inical ly normal showed histological infi l tration when biopsie d .  lt shou ld 
be pointed out  that  the very technique of  examining the posterior part of the 
nasal cavities ( per-orally with a small m irror) means that de tailed c1ose-up 
inspection is not p ossib le .  H o wever of 1 9  patients  in Group B with advanced 
lepromatous leprosy in whom the post nasal space was visu al ized ,  1 2  ( 6 3%) h a d  
definite involvement  of t h e  s e p t u m  or inferior turbinates posteriorl y .  

Therefore i t  is concluded t h a t  lepromatous infi ltration of  t h e  n a s a l  mucosa 
commences an teriorl y ,  and p articularly in the inferior turbina te , spreading m ore 
widely in the nasal cavity as the disease p rogresses .  This is su p p orted by the 
observation of  smears o f  the nasal  mucosa taken from m u l tiple sites which 
con firmed that  the most heavi ly baci l lated site was the an terior end of the inferior 
turbina te , and that this site was less l ikely to be nega tive for Myco. leprae than 
any other ( D avey and Barton, 1 9 7 3 ) .  The importance of the anterior end of  the 
inferior turbina te will be discussed ( v ide infra). The steady progression of 
intra-nasal pathology in u n treated lepromatous leprosy is frequently in advance of 
the systemic changes.  l n deed the Morp h o logical l n dex ( M . l . )  or  baci l l i  in  the nasal  
biopsies of patients  in Grou p A was greater than 3 0% in 7 5% of  biopsies ,  5 - 3 0% 
in 1 5 %,  and less than 5 %  in only 1 0% or b iopsies .  I n  every instance these figures 
we re marke dly higher than th ose recorded in the corresp onding skin smears.  

Fig.  I i l lustrates a patient typical  of  Group A who showed litt le in the way oI' 
ex ternal sigmata .  However, his nose was e x  tensie ly involve d in ternal ly with 
perforation of the septum and atrophic changes.  Fig .  2 shows a woolt ip p e d  p robe 
passing through the sep ta l  perforat ion .  These two p h otograp hs  a lso i l lu strate that 
gross in tra-nasal  changes may occur in the a bsence of any ex ternai  nasal  
de formity . 

Prevalence of Nasal lnvolvemen t 

The high prevalence of nasa l  involvement  in lepromatous leprosy has ,  of course , 
been accepted for m any years .  Typical  fin d ings are t h ose o f  Dharmen dra and Sen 
( 1 948 ) who found  Myco. leprae p rese n t  in over  9 0% of n asal scrapings in a large 
series of lepromatous cases .  
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Fig. I .  A typical patient from Group A. 

Fig. 2 .  

Thirty hree out  of 34 ( 97%)  of  o u r  Group A patients h a d  clinicaI changes in 
the nasal cavities recognizable as l eprosy , anel in only 7 ( 6%) of 1 1 8 cases with 
leprom atous leprosy in whom sensation and o lfaction were tested ( see be low ) did 
the nose appear free from lepromatous involveme n t .  However a l I  these patients 
were receiving regu lar  chemotherapy and i t  is c lear  now that ,  p rovided the pat ient  

t
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receives adequate treatment early in the course of  the disease , that even heavily 
involved noses m ay revert to  a state of  clinicai n ormality . Al Iowing that 
apparent ly  normal mucou s  mem brane m ay be histological ly p ositive , i t  can be 
firmly  reiterated that  at least 9 5 %  of ali  pat ients  with lepromatous leprosy will  
have nasal  involvement  and, that  this  involvem ent occurs early in the  disease 
processo 

Loss of Olfaction and Common Sensa tion in the N ose 

Olfaction and sensory loss were m easured in 1 5 0 u n se lected leprosy p atients ,  
and for ful ler  details o f  o l fa ctory loss the  reader is referred e l sewhere ( B arton ,  
1 97 4  a ) .  Summarizing t h e  findings,  the sense of sme l l  was fou n d  to b e  impaired in 
38% of  patients ,  but  in p atients  with lepromatous leprosy , this figure becomes 
44% . The incidence and severity of  o lfa ctory loss  were closely related to  the 
severity o f  the clinicai changes in the  nose .  Sensation was measu red by gent ly  
probing the nasa l  mucosa with cotton wool  tipped st icks .  l t  was possib le ,  by 
considering both the volun tary and invol u ntary resp onses of the patie n t ,  to 
establ ish three categories :  

( i )  N o  apparen t sensory loss 

( i i )  I mpaired sensation 

(i i i )  . Severe sensory l oss .  

Cochrane ( 1 964)  points  out that lepromatous nasal  involvement does not 
necessarily imply anaesthesia,  but  65% of  1 1 8  l epromatous patients tested had 
some degree of sensory loss .  The present  findings,  inclu ding the re lat ion of 
sensory loss to the clinicai s tate of  the nose ,  are su mm arized in Table 3. lt has 
already been pointed out  that  u lceration of  the nose is  n ormal\y confined to the  
anterior p art o f  the se ptum and genera l \y  u n dergoes rapid  heal ing when the 
patien t is persuaded to stop "p icking" or vio len  t 1y  blowing or otherwise 
attempting to  clear the nose . Reduced sensation of  the nasal mucosa is  clearly a 
most significant fa ctor  in the aet io logy of nasal u l ceration and  it is therefore of 
gre a t  importance that  patie n t s  shou ld  receive in stru ction in the care o f  the nose , 
just  as they d o ,  in many p l aces ,  for their hands  and fee t .  The rate of heal ing in the 

TA B L E  3 

L oss of co rn rn o n  sensa l io n  in lhe n o se according 10 severity of in tranasal changes 

Some 
Intranasal No sensory impairment Severe sensory 

change Number 1055 of sensation 1055 

Normal 7 7 
EarIy 34 2 6  8 
Intermediate 4 1  6 3 5  
Late 3 6  2 1 6  1 8  

Total 1 1 8 4 1  ( 3 5 %) 5 9 ( 5 0%) 1 8  ( 1 5 %) 

Note : ( I )  Le promatous patients only . ( 2 )  Overall 6 5 % ( 7 7 / 1 1 8 ) had some degree of sensory 
1055 .  
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nose compares favourably with that of normal nasal mucous membrane : indeed , 
over 2 5 0  separate dissected and "punch" biopsies were taken from the nose in the 
course of these studies and the sites of biopsy were noted to be well healed within 
48 - 72 h. 

Treatment of the N ose 

lnstitution of treatment with dap sone or other effective sy stemic drugs in early 
lepromatous leprosy results in rapid clinicaI and histological improvement of the 
nose . Seven of the Grou p A pa tien ts were re-assessed 6 - 8 weeks after 
commencing dap sone . Although the period was short and the num bers sm all ,  ali 7 
of these patients noticed improvement in their nasal symptoms and rhinoscopy 
confirmed that some regression of the in tra-nasal changes had taken p lace . 

F ive of the 7 had nasal smears repeated and in each of these a dram atic fall in 
both the Bacteriological and Morphological lndices was noted.  All 7 patients had 
repea t nasal biopsies perfarmed and in 4 of these a definite change towards 
granularity of the bacilli was seen .  1 6  of the group A patients were reviewed one 
year after their first attendance. The resu l ts, inclu ding histological studies are at 
present being processed ,  but the clinicaI improvement ,  both systemically and 
nasally , of these patients was remarkable .  

These findings confirm those of Browne ( 1 966)  and Pedley ( 1 9 7 3 )  who, among 
others, have shown a rapid decrease in the num bers of  via b le bacilli presen t in 
nasal smears and in the mucus itse lf, respectively ,  when an ti-Iepromatous 
chemotherapy is  started .  

However in  later involvement,  qtrophic rhinitis a n d  crusting frequently persists 
desp ite adequa te chemotherapy.  The symptoms caused by these late ch anges are 
often ex tremely distressing to the patient who is gratefu l  for any help that can be 
offered .  

1 t  is strongly recommended that in all institu tions and  situations where leprosy 
is treated facilities should be established for the local care of  the nose . Detai ls  of 
suggested methods of  local treatment are presented elsewhere ( Barton, 1 97 3 ,  
1 9 7 4b ) and the reader i s  referred accordingly .  Reconstructive surgery may b e  o f  
benefit to many patients with nasal deformity where facilities are available,  bu t 

the de tails are beyond the scope of this present  article . 

Discussion 

l t  is clear that the nasal mucosa is involved extremely early in the course of 
lepromatous leprosy and this involvement is often out of ali p roportion to that 
which might be expecteel from the rou tine c l inicai exam ination of the patient .  In 
many of the patients who were studied heavy in filtration of the nasal mucosa was 
note el when the changes in the skin were bare ly perceptible .  l t  is just  these 
patients ,  whose nasal discharge has high Bacteriological anel M orphological 
l n elices, and who are therefore liable to spreael the elisease , that will fail to be 
spotteel by inexperienced workers in control programmes.  It th ere fore fo llows 
that all who are involved in the eliagnosis of leprosy , whether in hosp itais, village 
clinics ar in peripatetic control programmes, shoulel realize the fu ll  importance of 
examining the inside of  the nose anel of  recognizing the various abnorm alities that 
may be seen .  If  suspicious in tranasal changes are seen ,  then a specimen of the 
nasal elischarge or, alternative ly ,  mult iple nasal  sm ears ( D avey anel Barton ,  1 9 7 3 )  
should b e  taken anel exam ineel i n  the usua l  way for aciel fast bacill i .  
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I n  the classification of leprosy the presence of nasal involvement indicates L L  
o r  B L  disease or borderline disease i n  t h e  process of "d owngrading" with the nasal 
changes 111 advan ce of the systemic signs .  During the course of this study no 
patients with stable pure ly borderline ,  BT or TT leprosy showed in tranasal 
involvement even in those few cases where a patch on the face and nose extended 
to the skin of the nasal vesti  bule .  

The transmission of leprosy is too large a su bj ect  to discu ss fu lly in this  p aper ,  
bu t certain facts have emerged during the  course of this  and re lated stu dies which 
should be considered briet1y . 

I n  untreated lepromatous d isease ( i . e .  infectious leprosy )  the daily discharge of 
viable bacill i  from the nose runs into m il l ions and greatly exceeds the rate of 
discharge from the skin . The different ways in which the bacilli  are transp orted 
across the mucous  mem brane of the nose to the nasal cavities are described 
elsewhere ( Barton et aI. , 1 9 7 3 )  and they are then discharged to the ex terior by 
patients while talking, sneezing, blowing the nose and even simply while 
breathing. While a person is in dose proximity to su ch a p atient  i t  is therefore 
certain that many thousands of bacil l i  will land on his skin , possibly being 
transferred to the m outh ,  eyes or nose,  or be directly inhaled .  

l t  has been shown that t h e  site i n  t h e  nose involved earliest and m ost 
consistently is the anterior part of the inferior turbina te , although later in the 
disease process there is l i tt le histological difference between this and other sites.  
Ho wever when examining a normal nose it is immediately obvious how the 
anterior end of the inferior turbinate j u ts ou t into the nasal cavity and therefore 
takes the initial force of the inspired airstream .  Although the cooling effect  of the 
inspired air reduces the temperature of the nasal cavities anteriorly by a greater 
degree than i t  does posteriorly , compared with cen tral body temperatu re ,  this 
alone fails to explain the significantly greater involvement of the anterior end of 
the inferior turbina te compared with the anterior part of the nasal sep tum , 
opposite to it and at the same levei in the nasal cavity . 

Taken together these facts  lead to the condusion that viable leprosy bacil l i  are 
spread from the nose in patients with untreated lepromatous leprosy and that 
these bacil l i  are then inhaled by those with whom they come into contact .  The 
possibility then arises that bacil l i ,  trapped by the nasal mucu s, may penetra te the 
mucous mem brane ,  conceivably of  the inferior turbinate , and thus enter the body 
at a favourable place or so-called " site of predeliction" . Bacilli rem aining in the 
mucus film would be swept backwards by  the ciliated mechanism of the mucous 
membrane and eventu ally swallowed ,  while those bacilli not  entrapped and 
rem aining free in the airstream itself would be inhaled to the lungs and there 
come in contact with the mucus and mucous mem brane of  the bronchial tree .  
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T h e  Va l u e  of S c rota l B i o psy I n  Le p rosy 
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Forty-five scrotal skin and underlying dartos biopsies fro m  leprosy patients of 
varying types, duration and treatment status were examined for quantitative 
bacteriology and qualitative histology . 3 3 %  on homogenization and 34% on 
histology were positive for a cid fast bacilli . The average bacillary loadjg of positive 
tissue was 1 . 5 X 1 0 7 4 5 %  of scrotal biopsies were positive against 42% of the skin 
patch when examined for qualitative changes diagnostic of leprosy . These changes 
were more marked in the scrotal biopsies in the borderline and lepromatous types .  
They were chiefly restricted to  the neurovascular bundles with unaffected smooth 
muscle . A stained smear obtained from scrotal skin homogenate is recommended 
for bacteriological diagnosis as  a superior method than routine multi pie skin smears 
or nasal scraping. Repeated use of  scrotal biopsies is emphasized when frequent 
observations of neurological changes are necessary . 

In troduction 

Both unstriated and striated muscle have been described as favoure d  sites for 
Myco. leprae in m an o  Nishihura , Sirse t and Khanolkar ( 1 960)  reported the fin ding 
of Myco. leprae in smooth muscle cells of blood vessels in an electron-microscopic 
study of leprosy lesions. Hashizume and Shionuma ( 1 9 6 5 )  reported finding Myco. 
leprae in and between smooth muscle cells of the iris in a similar study . The 
ere ctor pili and dartos have been described by H arman ( 1 968 )  and Esiri ( 1 969 )  to 
contain Myco. leprae. Rees and Weddell  ( 1 96 8 )  described the striated muscle as a 
privileged site of Myco. leprae iN the m ou se and Pearson ,  Rees and Weddell  
( 1 970 )  have demonstrated the presence of Myco. leprae in human muscle .  Convit , 
Arvelo and Mendoza ( 1 960) ,  I shihal'a ( 1 9 5 9 ) ,  and Job  ( 1 969 )  have also described 
leprous m yositis. 

Ali  these reports emphasize the presence of Myco. leprae in the actual muscle 
fibres and not  in the interstitial tissue be tween the fibres. 

Materiais and Methods 

Scrotal skin and underlying dartos muscle was biopsied from 45 male patien ts 
who were undergoing multiple biapsies af o ther tissues as a p art af a larger study . 

• Received for publication 10 January, 1 974 
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Their age varied from I I  to 5 1  years. The duration of the d isease since the 
appearance of the first symptoms varied from 3 months to  30 years. F ive patients 
were untreated when first seen while 40 patients had received treatment with 
DDS for a period varying from one month to 3 0  years. These patients were 
studied c1inically in great d etail inc1ud ing bacteriology and were c1assified 
accord ing to the Rid ley-Jopling Scale using both clinicaI and histological features.  
(Table I ) . Of the total 45 patients ,  1 2  were tuberculoid ,  2 2  bord erl ine ,  and 1 1  
lepromatous in type .  

TABLE I 

Percen t positivity ,  by h isto logy, and bacillary load/g of 
tissue,  of Myco .  leprae on h o m ogeniza tion in the 

various tissues exa m ined 

Tissue Positive by Homogenization 
histology (%) bacillary load/ g 

Nerve 60 8 . 6 x 1 07 

Lymphnode 2 5  4 . 4  x 1 07 

Nasal M ucosa 22 2 . 0  x 1 07 

Scrotal Skin 34  1 . 5 x 1 07 

Skin 24 2 . 8 5  x l Os 

Muscle 8 2 . 6  x l O s 

An ellipse of scrotal skin with underlying dartos muscle , approximately 2 cm X 
cm was obtained as a biopsy and divided into two equal halves,  one half for 

homogenization and other half for histology . A m anual glass hom ogenizer was 
used and bacillary count  was done according to the m ethod of Rees ( 1 964) .  
TRIF F  (a  combination of  Trichrome and Fite  Faraco) stain , which presents a 
consolidated picture showing acid fast bacilli in the tissue ,  was used.  Similar 
studies were undertaken on biopsies of the skin from the m ost evident and active 
skin site ,  nasal mucosa, voluntary muscle ,  lymph node and nerve . Mul tiple skin 
and nasal smears and the sternal m arrow biopsy was also obtained .  

Al l  hom ogenates positive for acid fast bacilli were p lated on Jensen Lowenstein 
medium.  No growth was seen in any case . 

Results 

Of the total of 45 scrotal biopsies, 40 were homogenized and 1 3  ( 3 3%) showed 
presence of  acid fast bacilli . Of ali the 45  studied by histology , 1 5  ( 3 4%) showed the 
presence of acid fast bacil l i .  The average bacil lary load g of  positive tissue was 1 . 5 
X 1 07 . Histologically , scrótal skin was nex t only to the nerves in positivity bu t in 
t erms of  bacterial load it was preceded b y  the nerves,  Iymph node and nasal 
mucosa. Nevertheless as compared to the skin , the bacil lary load was alm ost a 
hundred fold  greater. (Table 2 ) .  . 

Table 2 shows a compara tive stu dy between the skin p atch and scrotal skin 
according to the classification when compared  in the same patients .  

45% of  scrotal biopsies were positive against 42% of  skin biopsies when 
examined for qualitative changes diagnostic of leprosy even though the skin site 
which was selected was a clinically involved patch while the scrotal biopsy was 
obtained fro m  a c1inically uninvolved area . 

The histological changes were noticed more in the scrotal biopsies in the 
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TABLE 2 

Co mparative histological study for A FB be tween 

skin patch and scro tal skin according to classification in 
the sam e  patien ts 

Type 

Tuberculoid 
Borderline 
Lepromatous 

Total 

Total 

1 2  
22  
I I  

4 5  

Skin patch (%) S crotal skin (%) 
p ositive for positive for 

Myco. leprae My co. leprae 

5 (40)  
1 0 (4 5 )  
4 ( 3 7 )  

1 9  

3 ( 2 5 )  
8 ( 3 7 )  
9 ( 8 2 )  

2 0  

1 47 

lepromatous type  ( 8 8%) while skin changes were better observed in the 
tuberculoid type (40%) .  

The advantage of  scrotal skin over other skin sites for the histological detection 
of bacilli is confined to the lepromatou s side .  

Of  the  I i  patients showing changes both  in  the  skin p atch as well a s  scro tal 
skin, 7 showed greater changes in the scrotal biopsies , 2 in skin patch,  and 2 
similar changes in both tissues . 

Of the 3 lepromatous patients in this group one scrotal b io psy showed greater 
changes than the skin patch while the other two showed changes of equal 
intensity .  In  the b orderline type ,  ali the six scrotal  biopsies showed greater 
changes than the skin patch.  In the two patients of  tuberculoid type ,  the skin 
patch changes were more marked than the scrotal skin . 

D iscussion 

Our results demonstrate the much higher rate of  bacterial posit ivity in scrotal 
biopsy as compared to the routine skin and nasal sm ear technique ar even 
multiple skin smear ar skin biopsy (Tab le 3 ) .  

TABLE 3 

Percen tage of samples y ie lding positive findings for 
Myco .  leprae by differe n t  procedures 

Procedure 

Routine skin patch and(or ear lobule 
M ultiple smears 
Nasal scraping 
Scrotal skin on homogenization 

% positive 
for My co. lepra e 

1 2  
1 4  
1 4  
3 3  

Another equally a n d  probab ly m ore significant finding on histology was that in 
almost ali cases the involvement was chie fly restricted to the neurovascular 
bundles .  The nerves showed Schwannian proliferation and infiltrate of 
macrophages and lymphocytes ,  the nature of  the infiltrate corresponding to the 
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cIassification of the case and was the same type as seen in the skin or nerve of the 
same individual .  The extent of the infiltrate was often m ore marked than seen in 
the most prominent skin p atch .  The presence of bacilli was also generally 
restricted to the site of the neurovascular bundles,  being in the schwann cells and 
macrophages .  

Fig .  I .  Scrotal sk in to show heavy cellular infiltration of  the neurovascular bundles 
throughout the field .  

Another remarkable feature was the absence of infiltrate and bacilli in relation 
to the smooth m uscle fibre and bundles of  the dartos . Infiltration of the d artos 
( true myositis) was seen only in 4 cases and even here it was of  minimal nature  as 
compared to the involvement of the neurovascular b undles .  Myco. leprae were 
observed in the smooth m uscIes in 3 bio psies . These were solid and well preserved , 
the muscIe architecture b eing normal in spite of their presence .  

These histological and bacteriological results were observed even though none 
of these cases showed any evidence of clinicaI invo lvement of the scrotal skin .  

in  fact the pre sence of bacilli in lepromatous cases probabJy emphasises that 
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Fig. 2. Magnified vie w of the nerve in Fig. I to show the heavy cellular infiltra te .  Note the 
normal muscJe architecture . 

Fig .  3 .  l n termuscular cellular infiltrat ion .  
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Fig. 4. Magnified view of the aIea seen in Fig. 3. Note the normal muscle fibres .  

F ig .  5 .  My cobacte riu m leprae in the Schwann cells of the nerves in the scrotal skin.  
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Fig. 6 .  My cobacteriu m leprae  in the scrotal muscJe fibres in the same patient .  Note the 
relatively better preserved bacilli . 

scrotal biopsy will provide evidenee of bacillation in long standing leprosy even 
where the skin m ay be negative bacteriologically . This may be because scrotal 
biopsy gives a better sampling of nerves than skin biopsy .  

Sinee the l arger nerves are i n  the deeper p art of the dartos muscle ,  the depth of 
biopsy is eonsidered important .  After incising the skin , the p ink muscle should be 
grasped by a toothed foreeps,  pulled out of the wound and excised with sharp 
scissors. One or two deep sutures help to close the wou n d and produee 
hem ostasis. The resulting se ar is  unnotieeable . 

The serotal skin is more l iberally supplied with nerves and these are larger than 
other cutaneous nerves .  Presenee of  these nerves  and a virtually unnoticeable sear, 
makes this site a suitable souree for repeated observations of neurologieal ehanges ,  
as  in cases where the response to tre atment m ay need to be  studied at intervals .  

Quantitative baeteriology by hom ogenization and qualitative histology gave 
similar fin dings for the presenee of acid fast bacilli .  Wherever histology faeilities 
are not available,  the presence of aeid fast baeilli ean be ascertained by the 
examination of  a stained smear obtained from the homogenate .  This would 
prove to  be  a superior method of bacteriologieal d iagnosis than multip le skin 
smears or nasal scraping and could be p articularly u sefu l  in field stu dies in the 
developing eountries .  

The nerves in  scrotal skin showed definite changes in those p atients espeeially 
with p rimary neuritis. This would indicate that the involvement  of  these nerves is 
a part of  a generalized  diffuse peripheral neuropathy. 
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T h e  R o l e  of P u n c h  G raft i n g  I n  Eye b row 
R e p l a c e m e nt 

D. A. RANNEY* 

Sch ieffe lin L eprosy R esearch Sana toriu m ,  
Karigiri, S .  lndia 

Many techniques o f  eyebrow replacement are now available ,  each with its own 
advantages and disadvantages .  For complete replacement of  eyebrows punch 
grafting has no particular advantage . However it can be recommended for restoring 
hair to  the important mediai end of  an otherwise successful vascular island  transfer 
in anyone distressed by hair loss in this area .  Important technical details are 
described .  

Many methods of  eye brow reconstruction have been advocated .  Droogenbroeck 
( 1 97 1 )  has listed these as :  

( I )  Transplantation of small islets from the scalp . 
( 2) Transposition of scalp flap without artery pedicle (Antia,  1 964) .  
(3 )  Temporal artery island sca1p flap described by Brand (Antia, 1 964) .  
(4)  Free graft of scalp described by Gillies (Fritschi, 1 97 1 ) . 
( 5 )  Single hair transplant method o f  Arakaw ( 1 96 7 )  otherwise known as the 

rice-p1an ting technique .  
H e  then goes on to describe t h e  latter method i n  detail a s  practised b y  

Kanazashi (Droogenbroeck,  1 97 1 ) . N o  o n e  would deny that t h e  technique o f  
single hair transplantation c a n  give cosmetically excellent results .  B u t  the 
transplantation of 280 individual hair follicles in two 2Y2 h sessions must be very 
tedious indeed.  One can have nothing but  admiration for the patience and skill of 
those who would devote  so much effort to so worthy a cause . 

At the other extreme free grafting is the easiest and least time consuming 
method of replacing lost eyebrows. It can give a good growth of hair, a little less 
luxuriant perhaps than the vascular island transfer but in societies where eyebrows 
are not normally bushy a quite adequate resu l t o  Great  care must be taken to defat  
the graft but it must not  b e  excessively defatted or  the germina t ive cells which l ie  
at the very bottom of each hair  follicle will be lost .  The chief advantage of the 
technique is that the transplant used can be so aligned  as to a l low the hairs to be 
directed in a natural direc tion . 

* At present, Assistant Professor of Anatomy, and Clinicai Assistant , D epartment of Surgery, 
Queens University,  Kingston,  Ontario , Canada. 
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The Value of the Island Transfer 

At the Schieffe lin Leprosy Research Sanatorium we have preferred  the vascular 
island transfer based on the temp oral artery.  When correctly pe rformed i t  usually 
gives a luxuriant growth of hair. This bushy growth is pre ferred in lndia as 
eyebrows are normally bushy here and ais o because those who have feare d 
ostracisation or contempt due to loss of eyebrows now have no doubt of their 
acceptance by society . There is a second and equally valid reason for continuing 
the use of the vascular island transfer.  By teaching the technique the surgical 
trainees here learn the importance of gen tle handling of tissues .  Then when 
sufficient skill has been developed with this technique the surgeon can turn his 
hand to the valuable but somewhat more hazardous task of restoring sensation in 
partially anaesthetic hands by means of a neuro-vascular island transfer (Lennox 
and Ranney ,  1 97 3 ) .  

Problems With the Island Transfer 

The island transfer  may rare ly fail completely.  During dissection,  unless 
sufficient care is taken,  the temporal artery may be inadvertently severed .  If so , 
the island should be defatted and transferred as a free graft . This is p articularly 
unfortunate if a successfu l  vascular island transfer has already been done on the 
other side because there may be diminishe d hair growth on the free grafted side . 

Fig. I .  The appearance of bilateral failure of eyebrow after failed temporal artery island scalp 
flap .  
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Post-operative hematoma or infe ction m ay also diminish or completely abolish 
hair growth. Hypertension and arterial vascular disease m ay reduce the chance of 
a successfu l  transfer and are relative contraindications .  Sometimes the cause of a 
poor resul t  is unknown. Tortuosity of  the temporal artery m ay be so great as to 
make it  necessary to  transfer a wide is land which can later be reduced in width.  
Otherwise the most important more mediai end of  the transfer  may be hairless. 
This complication is therefore preventable by carefully m arking out the course of 
the artery with gentian viole t pre-operatively .  This may require exercises and 
therefore should be done before premedication is given .  Then the island 
transferred is m ade wide enough to include the artery , and trimmed 3 months 
later.  All these complications are usually preventable by good surgery and proper 
selection of cases. 

The most distressing problem for which there has seemed no solu tion arises 
when the branch of the temporal artery chosen breaks up into a mass of little 
branches before reaching the mediaI end of the proposed eyebrow transfer. The 
possibility of  punch grafting t his end , using the same method as is used for 
scalp replacement ,  was considered (Orentreich ,  1 9 7 1 ) . But before this could be tried 
a patient presented who had had a total failure of the island transfer on the right 
side and therefore refused a similar procedure on the left ( Fig. I ) . We could not 
guarantee the free graft would produce the generous amount of hair that we 
expected from a successful  vascular is land transfer on the other side,  therefore 
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Fig. 2. The same patient 4 months after eyebrow replacement by the punch grafting  method .  
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punch grafting was performed on the right at the same time as the contralateral 
vascular island transfer. The island in this case also failed to produce any hair at 
ali for no apparent reason although the technique was flawlessly performed and 
no other cause of  failure could be found .  The punch grafting also failed because 
the punch was not inserted at the correct angle ( see below) . Subsequent punch 
grafting was correctly done bilaterally with a good result (Fig. 2) .  S ince then this 
technique has been used for other cases to enhance the growth at  the mediaI end 
of a vascular island transfer. 

The Technique of Punch Grafting 

The technique of punch grafting is not very difficult but certain principies must 
be careful ly observed .  The donor area must be one which promises continued hair 
production if baldness later should occur since the transferred hairs will survive in 
their new site just as long as in their original site , but no longer. Usually the 
occipital area is best. The hair is clipped short , abou t 1 /4 in. The direction of the 
hairs is noted and a 5 mm diameter skin biopsy punch is inserted into the scalp 
parallel to the shafts of the hairs ( Fig. 3 ) .  By  rotating while applying gentle 

C o r r e e l  I n c o rrect  

H o i r  

Ep ider m i s  

Oermis  

FoI  

Fig. 3 .  The correct and incorrect methods of  removal of hair bearing scalp tissue by the 
punch graft technique ( reproduced with permission from the Surgical Clin ics af Narth 
A merica ) .  

pressure a p lug of tissue is isolated .  Occasionally a small knife is needed to sever 
the fatty base of such plugs. The excess fat is cautiously trimmed until  the bases 
of the hair follieles are seen but not damaged .  A 4 mm core of skin is rem oved 
from the supraorbital area at the same angle as the 5 mm plug which has been cu t 
and directed in su ch a way as to allow the hairs to grow in a normal direction , i . e .  
up ward and  only slightly laterally if at the mediaI end  of the  eyebrow area and 
laterally at the lateral end. Usually a 5 mm plug fits securely into a 4 mm hole bu t 
occasionally a mattress suture is necessary over the top of the plug which enters 
the skin on each side bu t does not pass through the p lug. Similarly smaller plugs 
may be used between the larger p lugs to give a more even appearance an d 4 mm 
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Fig. 4. Two different sizes of skin punch. 

diameter p lugs are inserted into 3 m m  diameter holes. A moist saline dressing is 
app lied and rem oved on the 5 th day by which time the area is healed .  The donor 
area is dressed with vaseline gauze .  The healing here takes a little longe r but time 
can be  shortened b y  suturing the holes shut .  The initial  hair often falls ou t and 
the final appearance is best seen at 3 m onths .  

A Suggested Role of Punch Grafting in Eyebrow Replacement 

Eye brows can be comple tely replaced by  the technique of punch grafting as is 
usual1y practised in scalp hair replacement .  * However the operation is tedious and 
for total eyebrow replacement a vascular island transfer or free graft is preferable .  
However punch grafting can be usefu l  in " touching up" the mediai end of an 
otherwise successful vascular island transfer.  
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Repr i nted Art icle 
M u lt ip le  Nasa l Smears in Ea r ly  Leprom a tous Lepro sy 

T. F. DAVEY 

LEPR A ,  50 Fitzroy Stre e t, L on don W lP 6A L 

and 

R.  P .  E.  BARTON 

Ear, Nose and Throat Depart m e n t, S t  Mary 's Hospital, L o n do n  W. 2 

Multiple smears for My co. leprae were taken at various sites in the noses of 1 00 
patients suffering from lepromatous leprosy in its earlier stages, with the object  of  
investigating ( a )  the parts  o f  the nasa l  eavity most  intensely involved in early 
lepromatous leprosy, and ( b )  the eoncentration of  Myco. leprae at  sites in the nose 
as compared with sites in the skin. From 4 to  1 0  sites were tested in eaeh patient . 

The results were profoundly influeneed by previous ehemotherapy .  Among 5 8  
untreated cases of  early lepromatous leprosy , nasal infection was very important , 
but was concentrated on the inferior and middle turbinates and the septum at a 
depth of 6 em rather than in the anterior septal area ,  which in this series was an 
unreliable guide to the baeteriological situation in the nose . 

At the same t ime,  the Bacterial Index at sites in the nose exceeded the Bacterial 
Index at  the most heaviJy infected skin site tested in 50% out of  1 00 patients .  In 
this series the nose was an important site of election for My co. leprae. Nasal 
infection was not something which developed as the lepromatous condition 
advaneed. I t  was both present and severe in the early stages. 

Introduetion 

In earlier years, the bacteriological examination of the nasal mucosa was regarde d 
as a necessary part of the rou tine assessment of patients with leprosy . A method 
commonly adopted was to wipe the nasal cavity with a p ledget of  sterile eotton 
wool on a probe or thin stick, and smear the resu lt on a slide .  I n  the 1 93 0's this 
method fell  into disrepute on the grounds that smears could be contaminated 
with saprophytic acid-fast organisms. The method was replaced by the scraping of 
a small area of the mucosa under direct  vision ,  usually on the nasal sep tum , with 
the object  of transferring a fragment of  mucosa onto the test slide ,  and so observe 
acid-fast bacilli in the mucosa rather than on the mucosa. This method of 
examination also fell out of fashion at many centres ,  on the grounds that while 
positive findings were usual in lepromatous leprosy , the information revealed 
could m ore easily have been obtained by routine examination of the skin by the 
scraped incision technique .  As a resul t ,  interest in the nose in leprosy declined ,  
the manifestations of leprosy i n  the nose often being regarded a s  secondary to its 
manifestations elsewhere. 
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When  advising the scraping, as distinct from the wiping, of the nose , Muir 
( 1 93 8 )  suggeste d that either the nasal septum or the inferior turbinates could be 
employed.  Su bsequently ,  leprologists concentrated on the nasal sep tu m ,  and for 
the past 30 years this has been the site usually se lected .  The method of examining 
the nasal septum has been described in detail by Wade ( 1 93 5 ) , Cochrane ( 1 964) ,  
Browne ( 1 96 5 ) ,  Goodwin ( 1 96 7 ) ,  and Dharmendra ( 1 9 6 7 ) ,  who alone mentions 
the inferior turbinate as an alterna tive site when the sep tum is not convenient .  

I n  the  average adul t ,  the  surface area of the nasal cavity is approximately 1 00 
cm2 on each side .  The technique of scraping with a small fairly sharp instrument 
means that one smal l  area of approximately I cm2 is examined .  How valid is this 
method of sampling? We may indeed localize the area usually chosen still further. 
The choice of  a scalpe l  (Wade ) ,  a straightened paper c1ip (Wade ) ,  a tenotomy 
knife ( Cochrane )  and similar instruments , I imits the area available for examination 
to a site well in the anterior segment of  the nasal sep tu m ,  in practice around 3 cm 
from the nasal orifice .  Dharmendra mentions Y2 in from the orifice . The selection 
of this site is valid only if either (a)  the nasal mucosa is invade d  diffu sely in 
leprosy , and therefore any readily available site will su ffice , or ( b )  the anterior 
part of the septum is the site of  election of the bacillus in the nose .  

Two matters here are worthy o f  stu dy ,  ( a )  the intensity o f  bacteriological 
involvement of  the nasal mucosa as between one area and another, and ( b )  the 
intensity of bacteriological involvement of the nasal mucosa as compared with 
routine skin smears undertaken on the same occasion . Both su bj ects lend 
themselves to investigation by the sim pIe procedure of taking multiple smears of 
the nasal mucosa at  various sites ,  and comparing the results  both directly , and 
with routine skin smears taken concurrently . The results  of d oing this on 1 00 
patients are reported here. 

Method 

Patients were selecte d  from among those attending for the first time at the 
Victoria Hospital ,  Dichp alli ,  Andhra Pradesh, between July 1 97 2  and January 
1 97 3 .  Advanced ,  and long treated cases of lepromatous leprosy were excluded ,  
the  choice being confined to  patients with  lepromatous leprosy in its early stages ,  
and patients with indeterminate ,  dim orphous or borderline leprosy now showing 
signs of degeneration to  the lepromatous condition . Children with small n oses 
were not included.  Patients were chosen consecu tively an d no other b asis of 
selection was employed.  The 1 00 p atients included thus represented a fair picture 
of these types of leprosy as encountered in central India .  

Routine skin smears were carried out at at least six sites.  In  addition , smears 
were made of the nasal mucosa as follows : 

( I )  4 sites. Septum at  a depth of  3 cm from the nasal 
orifice,  right and left sides. Inferior 
turbinates, anterior end ,  right and left .  45  patients.  

( 2) 8 sites.  

(3) 1 0  sites.  

As ( I ) , with the addition of septum and 
inferior turbinates at a depth of 6 cm on 
each side .  

As ( 2) ,  but  wi th  the  addition of  the 
middle turbinate on each side. 

4 1  patients. 

1 4 patients.  

1 00 
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I t  was usually possible to smear the septum and inferior turbina te in the 
anterior positions without difficulty . I n  3 cases ,  septal perforations impinged on 
this area,  and then the inferior margin of the perforation was used.  In 6 cases 
gross swelling of the inferior turbina te obliterated the cavity at that leveI ,  and 
made access im possible to the posterior positions. In some cases atrophy of the 
anterior part of the inferior turbinate made this structure difficult to see ,  bu t did 
not prevent the examination. The middle turbina te was often also difficult of 
access. 

In practice ,  Browne ' s  suggestion of a piece of bicyc1e sp oke as the essen tial 
instrument proved valuable . Beaten fIat for 1 cm at one end to make a blade 2-3 
mm wide and sharpened on one side only , its edge parallel with the stem , this 
instrument in a length of 1 5-20 cm could be employed with balance and delicacy . 
Marks on the stem at 3 cm and 6 cm from the blade end gave precision to the area 
being examined.  No patient suffered any after-effects whatever from the use of 
this instrument .  Further reference to technique is made later. 

All nasal smears were examined by one of  us  (TF D ) ,  who also coun ter-checked 
many skin-smears. A very experienced technician read skin smears as rou tine and 
counter-checked many nasal smears. The margin for erro r is smal! . All smears were 
recorded on the logarithmic international scale (Maximum B . I . = 6 . 0 ) .  During the 
second half of the trial period,  sulphone estimations were done as rou tine on the 
urine of  patients .  ClinicaI c1assification was confirmed histologically in 27  cases ,  
and lepromin tests  undertaken on the same num ber were nega tive in '  ai! . 

Results 

DIAGNOSTIC RELEV ANCE 

In this series,  saprophytic acid-fast bacilli presented no problems. Two features  
in  nasal smears enable Myco. leprae to be identified with confidence .  The 
presence of globi characteristic of the multiplication of bacilli in m acrophage cells 
is a certain indication of  Myco. leprae. The only other acid-fast bacillus likely to 
cause confusion is  Myco. ulcerans, and this has neve r been rep orted from the 
nose . The second feature is posi tive evidence of the ingestion of the bacilli 
concerned by macrophage cells ,  so that they are seen intracellularly ,  and 
beginning there to multiply in a characteristic way , so that the bacilli lie parallel 
with one another. In exceptional circumstances Myco. tu berculosis could be 
encountered in this situation but  its intracellular appearances are different .  

Across this series ,  the  whole process of globus formation was  witnessed with 
great darity .  Globi were encountere d  in nasal smears in 94 out of 1 00 p atients .  In 
a further 3 patients the early stages of ingestion by macrophages were c1early 
demonstrated.  These three were borderline cases in an early stage of  degeneration . 
In no case were acid-fast bacilli encountered ,  m orphologically resembling Myco. 
leprae, and seen only extra-cellularly . 

Heavy involvement in the nose was thus a characteristic feature of patients in 
this series,  even though the lepromatous condition was c1inically mild, and in 7 1  
patients still in its early stages .  

BACTERIAL INDEX: COMPARISON BETWEEN NOSE AND SKIN 

From the standpoint of  the relative leveI of Bacterial lndex as between the 
nasal mucosa and the most heavily infected skin site , p atients could be divided 
into  two groups .  
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Group A :  I n  whom the highest B . I . found in the nose was not  higher than the 
highest B . 1 .  found in the skin . Forty-seven patients carne into this category . In  3 0  
o f  them the nose and skin were a t  the same leveI o f  B . I . ,  i n  l O  cases the B . I . i n  the 
nose was I point lower than in skin ,  and in 7 cases it  was lower by more than I 
point in the scale .  

Group B:  In whom the highest B . I . found in the nose was higher by I or m ore 
point in the scale than the highest B . I .  simultaneously recorded in the skin .  Fifty 
patients carne into this category . A further  3 were added ,  because although B .I .  in 
their noses carne within the same range as the m ost heavily infected skin site , the 
Morphological lndex in the nose was much higher than in skin . Throughou t this 
group the Morphological lndex in the nose tended to be higher than in skin ,  but 
in these three the difference was striking ( Skin M . I .  0-5 ,  nose M . I .  20-5 0) .  

The distribution of patients between Groups A and  B in relation to leprosy 
classification and stage and also to chemotherapy with dapsone, was as fol lows : 

TABLE I 

L eprosy classifica tion and trea tm e n t  

Leprosy type Total Group A Group B 
patients (Nose not Dapsone (N ose more Dapsone 

more taken bacilli taken 
b acilli ferous 
ferous than skin) 

than skin) 

Borderline 7 5 ( 3 )  2 
Early lepromatous (LL)  20  8 ( 2 )  1 2  ( 1 )  
Early lepromatous 

(L I ,  LB) 5 1  1 8  ( 1 0) 3 3  
Established lepromatous 

(LL,  L I ,  LB) 22  1 6  ( 8 )  6 ( 1 )  

1 00 47  5 3  

Although the  same pattern can be discerned in both Groups ,  interest centres on 
Group B because here the  situation is not  confused by su lphone tre atment to an 
appreciable extent ,  and the p roportion of  early cases is higher. The fol lowing 
points arise : 

( i )  Group A includes 23  out of 2 5  p atients who either admitted to having taken 
dapsone treatm ent  or whose urine gave a p ositive reaction to  sulphones.  It is 
well-known that dapsone acts speedily on leprosy in the nose ,  and this was 
therefore a predictable finding. 

Oi) Group A also includes a much higher proportion of  the m ore advanced 
established lepromatous cases than Group B .  This is also not surprising. 

Oü) I n  I I  out of 53 patients in Group B ( 2 1 %) the Bacterial Index at  one or 
more sites in the nose was at least 2 p oints higher in the international scale than 
the highest findings in skin smears, i . e .  at those sites the nasal infection was 
around 1 00 times as intense as encountered in the skin . This figure is in fact a 
conservative one.  In  a further 1 I  patients in whom the highest B . I .  recorded in 
the skin was 5 . 0 ,  there was at least one site in the nose , where the smear revealed 
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huge numbers of globi,  far more than were needed to give a B .I . of 6 . 0 .  The 
international scale has no place for such gross infections. 

( iv)  I n  two patients with nega tive skin smears , a bacilliferous focus with B . I .  of 
6. 0 was found at one si te in the nose , in both cases on the left inferior turbina te .  
Both were dimorphous cases in the earliest stages of degeneration , and thu s in a 
very unstable condition . I t  is thus not true that bacteriologically positive findings 
cannot be obtained in the nose in the absence of positive findings in the skin .  
Dharmendra and Sen ( 1 946)  reported su ch a case with globi in the  nose  but 
negative skin smears. What matters is where one looks for the bacilli .  

(v) The overall pictu re is given in Table 2 ,  which re lates to Group B only ( 5 3  
patients) .  

TABLE 2 

Bacteria l l ndex in nasal and skin smears 

Site Total 6 . 0  5 . 0  4 . 0  3 . 0  2 . 0  1 . 0 Nega. 
tests t ive 

Septum anterior 1 04 3 2  3 1  1 2  3 8 4 1 4  
Septum posterior 42 1 4  1 2  6 2 1 2 5 
lnf .  turbinate ant .  1 04 46 32 1 1  4 2 5 4 
lnf. turbina te post .  4 1  1 2  5 3 I I 2 6 
Middle turbinate 20 6 7 3 O 1 O 3 
Ear lobes 1 06 1 9  5 8  9 1 0  O 4 6 
Arm/back 1 06 9 6 1  1 2  6 7 6 1 5  
Thigh/buttock 86 8 5 8  3 O 5 1 1 1 
Face 2 3  6 1 3  4 O O O O 

I t  is obvious from these figure s that the intensity of bacilli in the nose was 
frequently greater than in the m ost heavily involved skin sites (ear lobes and face) ,  
and much higher than a t  other sites i n  the skin . 

SITES OF HEA VIEST INVOL VEMENT IN THE NOS E 

(i )  Comparison between the two sides of the nose 

Although in individual patients there was a decided difference in involvement 
between one s ide of the nose and the other ,  over the group as a whole these 
differences largely cancelled each other out ,  and it was impossible to detect any 
general tendency for one side of the nose to be involved m ore than the other. The 
left inferior turbinate was in fact  involved m ost frequently and intensely , bu t this 
was largely compensated by the heavier involvement of the right side of the 
septum as compared with the left. 

(ii) Comparison be tween inferior turbina tes and nasal sep tum 

I n  this series the inferior turbinates were m ore frequently and seriously 
involved than the nasal septu m ,  and this feature is p articularly noticeable in the 
anterior positions at  a depth of about 3 cm from the nasal orifice .  This finding 
does not  accord with generally accepted ideas. Its practical importance can readily 
be demonstrated .  
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I f  a single smear of  the nasal septum had been undertaken as routine in these 
patients ,  the chances that it  would have included the m ost heavily involved site 
were 8 out of  5 3 .  (In these 8 patients ,  both sides of the septum were equal!y 
involved with a B . I .  of  6 . 0 ,  also found simultaneously in the inferior t urbinates . )  
The smearing of  both sides of the septum would have yielded a true sample in 28  
cases ( 5 3%),  leaving 2 5  cases ( 47%) in whom smears of  the  anterior septum would 
not have given a true picture of the situation . 

The inferior turbinates give a better resu l t .  A single smear of the anterior end of 
one inferior turbina te would have given a true pictu re of  the whole in 1 5  cases 
( 1 8%) . The smearing of both inferior turbinates would have yielded a correct  
resul t  in 41  cases ( 80%) . 

A combination of the two,  i . e .  the smearing of both anterior septum and 
inferior turbina te on both sides would have yielded a true  index in 47 cases 
(90%) . 

(iii) I t  is also noticeable from Table 2 that at a depth of 6 cm from the nasal 
orifice, involvement was frequently heavy on both septum and inferior turbina te .  
In  most cases this  was part of a broader area of heavy involvement in the structure 
concerned,  the anterior p arts also being implicated ,  bu t in 6 patients ( 1 1 %) the 
nasal infection was con centrated on these deeper leveis only , and anterior smears 
would not  have revealed it  in its fuI! intensity .  

( iv)  Middle turbina tes 

In the small group of patients tested ,  the middle turbinates were also an 
important focus of involvement by Myco. leprae. 

DISCUSSION 

( I )  The origins of this stu dy go back to 1 97 1 ,  when Dr J .  C. Pedley dre w the 
attention of  one of us  (TFD) to  the very large number of Myco. leprae being 
discharged from the noses of some of his patients in Nepal. Experience has shown 
that the same situation exists in central lndia. This study is an introduction to a 
much wider investigation of the role of the nose in leprosy which is now in 
progresso 

( 2 )  Two significant findings arose out of this stu dy . The first is the association 
be tween early lepromatous leprosy and a very heavy involvement of the nose by 
Myco. leprae. This is not a generally recognised phenomenon . I nvolvement of the 
nose has of course been accepted as a feature of lepromatous leprosy for almost 
1 00 years, but for a long time it has been thought that the nasal infection 
developed proportionately with the general advance of the lepromatous condition 
elsewhere in the body. In  this series ,  45 out of  58 untreated cases of ear1y 
lepromatous leprosy were found to have concentrations of Myco. leprae in their 
nasal mucosa between 1 0  and 1 00 times as heavy as could be found at any skin 
site .  This is a matter of  importance because the b acilli do  not simply remain in the 
nasal mucosa. Many escape in the nasal discharge . 

( 3 )  l s  this a peculiarity of leprosy in central lndia ,  or has it a wider relevance? 
Certainly in the experience of one of us (TF D) in Nigeria, nothing comparable 
was found ,  though the type of  study here described was never undertaken the re .  
lf  the relative prevalence o f  the different  types o f  leprosy i s  any guide , there 
certainly is a difference in genetic and immunological background be tween 
Nigeria and central India .  Here , the dominant presentation of  leprosy is the 
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unstable , indeterminate ,  dimorphous or borderline forms of the disease , the 
degeneration of which to the lepromatous form is a frequent occurrence ,  and 
often manifests itself first in the ears and face . The nose too m ay be important at 
this stage . Twelve patients in this series ,  ali of whom had recently experienced a 
downgrading exacerbation of their disease , firmly related the onset of this to their 
noses, in the shape of blocking of  the nostril and bleeding. This opinion was 
vo lunteered ,  not elicited by d irect questioning. 

(4)  The second interesting finding was the variation between one part of  the 
nasal cavity and another in the frequency and intensity of invasion by Myco. 
leprae. The anterior portion of the nasal sep tum was the area least likely to offer a 
fair sample of the bacteriological situation in the nose . The inferior turbinates 
gave a decidedly better picture .  At a depth of 6 cm from the nasal orifice , both 
sep tum and inferior turbinates were also frequently and heavily involve d ,  while 
the middle turbinates were also important in the small group of patients in whom 
they were tested .  In this part of India ,  nasal smears from the anterior septal area 
could give rise to highly misleading judgments regarding the role of the nose in 
leprosy . 

( 5 )  Is this another finding of local interest only , or are we here too confronted 
with something of wider importance? In the latter case , the implications are 
considerable .  In established lepromatous leprosy , a more or less uniform 
involvement  of  the nasal mucosa is to be expected .  Dutz , Chen and Wen-Hsiang 
( 1 9 7 2 )  have drawn attention to the continuous bacillaemia which is inseparable 
from established lepromatous leprosy . I t  means that every tissue is continuously 
exposed to the bacillus,  and the nasal mucosa, with its rlch blood supply can be 
no exception. The finding of intense concentrations of the bacillu s in nasal smears 
in the early stages of the disease must have meaning. Does it signify that the 
infection started there , or that bacilli grow there m ore vigorously than in skin ,  or 
that they are selectively filtered from the blood at this site? These are pregnant 
questions, to which nasal smears by themselves can provide no answer. They are a 
pointer to underlying pathological processes which are as yet insufficiently 
understood .  The coming together of Bacteriologists ,  l mmunologists ,  Ear, Nose and 
Throat specialists, and Leprologists in joint studies wil l  alone find the answers. 

( 6 )  The practical question immediately presents itself as to how far nasal 
smears should be undertaken by leprosy workers as rou tine, especially in field 
conditions. There can be no doubt that nasal smears, especially if both sep tum 
and inferior turbinates are included ,  will some times give an indication of the 
severity of an early lepromatous infection in a way that skin smears will not 
reveal. On the other hand ,  in unskilled hands ,  m ore harm than good may be done 
to the patien t .  Certainly whoever undertakes this type of examination must be 
conversant with the internaI anatomy of the nose , an d be able to recognise a 
pathological situation when he sees it .  

A few further notes on technique may not be out of place.  
All the tests in this series were undertaken by the ligh t of a good bu t ordinary 

torch,  held by an assistant standing immediately behind the examiner, himself 
seated close to ,  and on the same leveI as, the patient .  A preliminary inspection of 
each nasal cavi ty is necessary , wi th the nasal orifice dila ted by a speculum , and 
the examiner himself using the torch to illuminate the different parts of the 
cavi ty.  Before undertaking the actual smears, the area of mucosa to be examined 
must be seen to be clear from adherent crusts .  In the dry climate of central India 
hard adherent cru sting is frequently encountered ,  and must be removed .  Easily 
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the best way of doing this is for the nose to be irrigated with warm normal saline , 
when the patient can usually blow out the softened crusts himself. Gentleness in 
the examination is essential .  The mucosa in m any patients is very friable and 
liable to bleed. After a preliminary wipe with a sterile pledget of cotton wool ,  the 
instrument ,  sterilized by flaming immediately before use, is introduced under 
direct  vision with its blade downwards, and then rotated through 9 0  degrees when 
the site to be examined is reached. A gentle scrape up and down a few times is 
quite enough to obtain the tiny fragments of mucosa and accompanying exudate 
needed .  A faint trace of blood is a certain indication that these objectives have 
been achieved .  A smear on a carefully labelled slide is then m ade immediately . 
This technique is easily learned,  and jf reserved for p atients whose nasal cavities 
show abnorm ality , and whose leprosy is towards the leprom atous side of the 
spectru m ,  will have a positive usefulness. 

(7) I f  this study induces colleagues in India and elsewhere to  look once again 
into the noses of their patients and question the meaning of  what they see there , 
its primary purp ose will have been achieved.  To our patients the nose is supremely 
important, for the threat of disfigurement of the nose lies behind much of the 
anxiety and depression to which people with leprom atous leprosy are prone. 
ClinicaI examination of the nasal cavities is an essential part of the assessment of 
any patient with overt of incipient lepromatous leprosy , and will often destroy 
any illusions the examiner may have regarding the extent of the disease in that 
patient .  It is  then and in the subsequent fol low-up that nasal smears are of 
practical value .  
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l h e  Le p rosy M i ss i o n  
A Ce ntu ry of S e rv i ce 

S .  G. B ROWNE* 

The L eprosy Study Cen tre, 5 7A Wimpole Street, L ondon W 1 M  7DF 

During the past hundred years, The Leprosy Mission has played a significant role in 
ali the major advances in the treatment of sufferers from leprosy . Sympathetic 
custodial care was at first the only way of helping the individual and of  alerting the 
conscience of Christendom and of govemments .  Workers of The Mission have been 
foremost in the use of modem medication,  reconstructive surgery , domiciliary 
treatment schemes, rehabilitation, and vocational training, and have made 
important contributions to the literature of leprosy . The emphasis throughout has 
been compassionate caring for the individual afflicted by leprosy .  

"The Leprosy Mission , a s  it  is ' now known, has  probably made  a greater 
contribution to the cause of leprosy in its hundred years' existence than any other 
organization " (Day,  1 974) .  

The  centenary of The Leprosy Mission afford s a fitting occasion for a salutary 
review of this "greater contribution " ,  particu larly in respect of the influence 
exerted by the Mission down the years on the attitude of men and women the 
world over to leprosy and its victims. Far from being an insignificant collection of 
sentimental do-gooders , actuated albeit by high princip Ies of altruistic service ,  The 
Leprosy M ission has been the pioneer and catalyst in practically every m aj or fie ld 
of activity on behalf of the leprosy sufferers (Askew,  1 97 3 ) .  

O u t  o f  a wealth of historie detail ,  a selection will b e  m ade o f  those events and 
policies that have proved to be of prophetic or potential importance . 

I t  may be difficu l t  for modern research workers surrounded by complicated 
investiga tive apparatus in their air-conditioned laboratories to picture the grim 
harsh world of leprosy in which the Mission first saw the Iight of day in 1 8 74 .  
Contemporary descriptions of neglect  and cruel ty and callou sness, of deep-seated 
fear and helplessness in the face of an incomprehensible terror-increase one ' s  
admiration for the  handfu l  of Christians who risked misunderstanding and ridicule 
by daring to help .  

Despite ingrained beliefs concerning leprosy and its differences from conditions 
regarded as " diseases" , it is remarkable that as early as 1 8 7 5  Wellesley Bailey , the 
schoolmaster-missionary founder of the Mission , ordered from the Andaman 
l slands a 5 4  - gallon cask of Gurj an oil, since he had read that it might be a good 
treatment for leprosy and that Ieprosy might indeed prove to be treatable in the 
same way as other diseases. It is 110t  surprising to learn that after an initial stage 

* Medicai Consultant to the Leprosy M ission .  
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of apparent improvement ,  this remedy- like hundreds that were tried 
subsequently- had to be abandoned.  

The Mission- then known as "The Mission to Lepers in lndia"- soon embarked 
on a policy of encouraging by means of financiai grants any medicai worker who 
was interested in leprosy . Thus,  Neve of Kashmir applied his not inconsiderable 
surgical skills to the relief of nerve trunk pain in leprosy , and the Mission in 1 8 83  
backed h i s  efforts with grants of financiai assistance . l t  was  not only in the 
operating theatre that Neve broke new groun d :  he was among the first to admit 
leprosy patients to the general wards of a hospital ,  making the m ost of the 
opportunities afforded to instruct  his medicai staff an d to attack the unwarranted 
prejudice of fel low-p atients against the victims of leprosy . 

Soon after this ,  in 1 8 8 8 ,  w e  read of trials of chaulmoogra oil b eing conducted 
in the Mission's hospital at  Purulia in West B engal . Years before Leonard Rogers 
popularized this ancient lndian and B urmese remedy,  the physicians at Purulia 
were reporting good results in certain forms of  leprosy. 

The policies of the Mission reflected the changing pa  t terns of knowledge ( or of 
ignorance and prejudice)  current  at  the t ime .  After the discovery by Hansen of 
Mycobacterium leprae in 1 8 7 3 ,  the concept of leprosy as a con tagious disease 
gradually gained acceptance .  The emphasis was thus increasingly p laced on 
segregation of leprosy su fferers , and the separation of infants from m others who 
had the disease . The Mission ' s  influence was exerted to ensure that the p anic 
measures of governmen t were tempered by humanitarian kindliness, and that 
education and care were provided for the "orphaned" children of patients .  The 
obvious and only logical way of controlling a contagiou s disease seemed to be the 
exclusion from the community of the mutilated and u lcerating victims of leprosy . 

A t  this stage , the Mission-now established as a serious organization with a 
reputation for cooperation with government-offered to set up in every S tate in 
India a m odel institution for the care of leprosy sufferers. On its part , the local 
and central administrations showed their appreciation by m aking financiai grants 
available-a happy augury for future cooperative working. 

In the early days of this century , Purulia was the leading centre for drug 
trials-chaulmoogra oil and its derivatives ,  Nastin (also investigated at Chiengmai 
in Siam, and Canton) ,  guaiacol and other remedies with short-lived vogue .  The 
Indian government aided the research at Purulia with encouraging grants-in-aid. 

As the Mission's  sphere of activity widened to in clu de China and Japan,  its title 
was changed to "The Mission to Lepers of India and the East" ( 1 893 ) ,  and then 
to "The Mission to Lepers" ( 1 9 1 4) .  S imilarly , i ts  influence on government 
policies was becoming m ore apparent .  I n  Japan and K orea ,  the public conscience 
was aroused ,  and in the United States of  America the M ission was influential in 
establishing Carville as a Leprosy Hospital and in fostering the p assage of 
legislation in aid of leprosy sufferers. 

At  the first Intemational Leprosy Congress, held in Berlin in 1 904, the only 
non-medical delegate was Wellesley Bailey ,  Founder-Dire ctor of the Mission,  and 
he was actually invited to read a p aper to the p articipants .  Five years later, at the 
second Congress, held in Bergen under the Presidency of Hansen himself, Bailey 
was an honoured visitor. He afterwards rep orted that "the belief is induced that 
the disease is not incurable"-prophetic words in the light of the synthesi� of 
diamino-diphenyl-sulphone in Germany the previous year .  

In  the early years of the century ,  solid , unspectacular work was undertaken in 
many lands as the Mission e xtended i ts sphere of helpfu lness,  aiding doctors and 
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nurses of an increasing num ber of missionary socie ties and estab lishing more 
centres in its own name. But it was in the years following World War II that the 
Mission saw its biggest development .  Re taining its spiritual ideaIs of 
compassionate assistance for the individual, it added new dimensions of service 
for the " whole man " .  It encouraged Ernest Muir, Robert Cochrane and others in 
their early investigations of the sulphones at Purulia ,  Chinglepu t ,  Vellore and 
elsewhere . It backed Paul Brand and his colleagues in their application of the 
principIes of orthopaedic surgery to the deformities of leprosy.  In cooperation 
with the American Leprosy Missions ,  Inc .  ( originally an auxiliary of the Mission 
to Lepers ) ,  i t  founded the teaching and research centre at Karigiri in association 
with the Christian MedicaI College and Hospital at Vellore , where surgeons,  
physicians, pathologists and research workers in many branches of medicine 
profited from courses and in-service training. 

Occupational therapy ,  shoes and prostheses, a small factory for making 
microcellular ru bber, farming, cookery classes-were all developed at Karigiri. A 
huge and highly populous area in Gudiyatham was selected for epidemiological 
investigations. 

A succession of high-quality scientific p apers carne from Karigiri , Vellore and 
other Mission centres .  

MedicaI auxiliaries ,  nurses, laboratory technologists and shoemakers were not 
forgotten in the teaching activities at K arigiri, nor was the provision of su itable 
literature. 

In the Far East, the I sle of Happy Healing ( Hay Ling Chau ) was dem onstrating 
that government and Mission could cooperate happily , to the benefit  of the 
patient and the community.  

The Mission was also responding to other calls-in many countries in the 
African continent ,  in Thailand ,  and elsewhere . Invitations from Nepal ,  I ndonesia 
and Bhutan met with a ready acceptance from the Mission , its workers and its 
supporters in an ever-widening international family . 

A change in the Mission 's  name to "The Leprosy Mission" in 1 966 reflecterl a 
growing feeling that the old name might suggest an ou tmoded attitude to those 
su ffering from a specific mycobacterial infection. Later, a change in the 
constitution enabled The Leprosy Mission to diversify its activities and treat 
patients suffering from other diseases than leprosy-a change consonant with the 
newer ide as on the integration of leprosy into general programmes of health care . 

Oue of the founders of ALERT in Addis Ababa (the All-Africa Leprosy and 
Rehabilitation Training Centre) ,  of ELEP (the Federation of European Leprosy 
AssoCiations) ,  and of ULAC ( the United Leprosy Aid Committee) and a 
consistent supporter of the I nternational Leprosy Association , The Leprosy 
Mission is showing its capacity for cooperation and adaptability to the changing 
patterns of knowledge and resources .  

The teaching activities of the Mission have been extended by the organization 
of seminars in various countries by the Mission's  MedicaI Consultan t ,  Dr S tanley 
Browne,  and (in reconstructive surgery) by Dr Grace Warren .  

I n  the  p ast 25 years , the  o ld  "Homes" have become hospitaIs ; the  "asylums" 
are now centres for out-patient programmes ;  "lepers" are "leprosy p atients" .  
Amid a l l  the  changes, however, the  Mission and its growing band of national and 
expatriate colleagues insist that the most important person in all its activities is 
the individual suffering from leprosy who must be helped in all ways ,  in the . 
context of his family, his work and his community. This salutary emphasis is still 
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needed today , in the mass trea tmen ti con trol schemes and the in tegrated 
programmes.  

At present ,  the Mission is responsible for the treatm ent of abou t 240,000 
sufferers from leprosy in 30 countries ,  and assists in the leprosy programmes of 
abou t 90  Protestant missionary bodies-a far cry from the handfu J  of pathetic 
beggars that moved Wellesley Bailey to action a centu ry ago . 

As Jong as governments  cannot or will not  realistically an d adequately face the 
problem of the Jeprosy su fferer, a Christian Mission furnished  with the expertise 
and experience of a hundred years, and m otivated by high standards of medicai 
competence and com passionate caring, will still p lay a significant role in the 
struggle against Jeprosy . 
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Fat h e r  D a m i e n :  Ce nte n a ry 
Co m m e m o ra t i o n  

T .  N .  Jagadisan , formerly Professor at Annamalai University , and an authority on 
English literature , carne through profound personal tragedy to devote himself to 
the cause of sufferers from leprosy in India,  and over m any years has rendered 
distinguished service both through the Hind Kusht Nivaran Sangh , and at a very 
personal leveI .  He has made a special study of Father Damien.  A commemorative 
speech made at the Annual Meeting of the Hind Kusht Nivaran Sangh, was published 
in L eprosy in lndia XLIV, 1 9 1 -3 .  His address on the same subject at the All India 
Leprosy Workers' Conference at Sevagram in October 1 97 3 , wiU long be 
remembered by those priveleged to hear it. There is no one m ore appropriate to 
write on this theme, and we are happy to include the following abridged version 
of  his Sevagram address which he has kindly contributed to the L eprosy R eview. 

Fath e r  D a m i e n :  H i s L ife a nd Wo r k  

T. N .  JAGADISAN 

Joseph De Veuster was a man of destiny . Born at Tremelo, Belgiu m ,  in 1 840,  he 
was the y oungest of 8 children.  He grew up in the peace and quiet of rural life ,  
a n d  at  a n  early age displayed a spirit of good neighbourliness a n d  compassion 
towards others. The combination of solitude with sociability , of prayerfulness 
with brotherliness, marked him out for a religious life ,  in which he foun d  divinity 
in the loneliest and most abandoned of men, and like a second J esus bore a cross 
in order to redeem his fellow-men.  

Joseph's  father had intended that he should be a trader, but  the boy had 
already heard the call  of God and set his  heart upon the religious life .  The 
vocation of the Picpus Fathers, with its hidden life of prayer, public life of 
service , and sacrificial life of daily m ortification appealed to J oseph's heart, and 
hard though i t  was for his father and his family , he entered the congregation of 
the Picpus Fathers. 

In 1 86 3 ,  The Bishop of Hawaii asked urgent1y for m issionaries to work in the 
South Sea I slands. Damien's flaming ardOtu so prevailed on the authorities ,  that 
although he had not yet been ordained ,  his wish to serve there was granted.  It was 
a decision which was to  affect  not only the history of leprosy but the story of 
civilization . 

While working as a m issionary in Hawaii I sland he carne to know at dose 
quarters the m isery of those afflicted with leprosy . A compulsory and cruel 
system of segregation had come into force ,  imposing a lifetime of exile for leprosy 
patients ,  who were removed to the island of M olokai. The sufferings of these 
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unfortunate people so touched the heart o f  the Bishop that he m ade the decision 
to send a resident priest to  Molokai. His dilemma was, could he demand such a 
sacrifice of anybody,  especially as according to the new regulations of the Board 
of Health, anyone who went to Molokai in the future would have to rem ain there 
for the rest  of his life .  Four priests offered to go.  Among them was Damien ,  
glowing with eagerness and sincerity , and insisting that  he  should be the  one to be  
chosen .  Again the  hand of  destiny was  at work . The Bishop chose him . With one 
extra shirt and his breviary , which was alI he had , he decided to go to Molokai 
that very instant .  The Bishop himself sailed to Molokai and left him on the shore 
to embark on his sublime mission . One would fain know what were the thoughts 
that passed through Dámien' s  mind on that first fatefu l  night under the pandanus 
tree. No doubt t enderness and resolution were mixed in his feelings , but waver he 
never did . For his unbelievable sacrifice was built on the impregnable rock of 
Faith. 

Father Damien found Molokai in a condition of unim aginable squalor and fil th .  
The disease had robbed its victims not  only of their  physical features ,  but  of what 
is even more important ,  their m orale , and that hope for the fu ture which is so 
essential to continued living and progresso With a faith that leapt al1 bounds,  with 
courage undaunted,  with perseverance indomitable , with a physical strength 
matched only by his courage , he set abou t his task of bringing some kind of order 
into the island ,  and some kind of hope into the hearts of the abandoned,  
neglected,  patients .  With his own hands he m ade coffins  and dug graves. He acted 
as carpenter and built houses, he became their engineer and brought water to  the 
settlement from the mountains. He was doctor, nurse , compounder,  priest ,  
teacher and friend-all rolled into one.  He did every thing he could to  improve the 
lot of his parishioners. He waged m any a battle with the Board of Health in 
Honolulu , and got supplied,  medicines ,  clothing and food for the colony on 
Molokai. 

One day to a hushed congregation in the church he said ,  "My brethren" .  He 
stopped and cleared  his thraat and went on , "We lepers" . That was his sim pie 
announcement that he had contracted leprosy . The disease grew rapidly , and the 
story of his suffering spread quickly round the world bringing with it pity for the 
priest ,  admira tion for his heroism , and compassion for leprosy workers. In his last 
years, he had a widening circle of co-workers, Brather Dutton , the "Soldier-saint" 
who worked in M olokai for 40 y ears , DI. Mo urit z ,  Mother M arianne , and 
Franciscan Sisters ,  none of whom contracted leprosy . 

Damien 's  last years were fuH of the radiance of tenderness and friendship fram 
his co-workers and fram admiring visitors. Foremost among friends fram abraad 
who braugh t Damien the sweet voice of affec tion and the soothing balm of 
consolation were 2 English non-catholics, Rev . Hugh B. Chapmen,  who raised 
monies for Damien's  work on Molokai,  and Ed ward Clifford , the English painter 
who has left the world an immortal painting of Mo lokai and Father Damien .  
Indeed , even after his death visitors carne to the  famed Molokai of Father 
Damien . One such visitor,  the English author R .  L .  Stevenson ,  has left an 
imrnortal literary masterpiece in his letter vindicating Father Damien against 
unj ust slandeI. 

Damien was no cold , aloof servant of God ,  regarding his service for his beloved 
leprasy patients as just only a means to  reach the feet  of the Lord . I n deed , to him 
God dwelt in his abandoned brethre n .  Hence his great warm-hearted love to his 
chosen parishioners, and his human tenderness and hurnan impatience which he 
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revealed in his busy life of serving them.  It is rem arkable in Damien- this 
incredible mixture of melting tenderness and grim determination , hum an 
grumbling and sublime acceptance of God's  decree ,  of rebellion with acceptance , 
of impatience with resignation.  We do not know which to love m ore , the hero in 
the man or the m an in the hero. His letters home to his parents ,  brothers and 
sisters were human documents. They reveal the strength and tenderness of love 
which he had for the homeland and his kindred ,  and how in the midst of the 
devastating loneliness of spirit he looked up to the Blessed Sacrament as his 
sustenance and support.  He wrote ,  "Without the Blessed Sacrament ,  a !ife like 
mine would be intolerable , but with the Blessed Sacrament I am always gay and 
work cheerfully for the relief of the poor leprosy patients" I n  that one sentence 
we see the humanity of this very human saint-his strength , his high resolve , and 
his terrible craving for friendship and hum an un derstanding. How Damien comes 
so near to us  in his human-ness thereby giving us  the hope that we too in our own 
hum ble way , weak as we are , can rise a bove our selfishness to high resolve and 
noble action ! 

Father Damien died in his 49th year, mourned not  only in M olokai, but by the 
wider world of  his admirers in m any countries .  The impact of his m artyrdom was 
in the nature of a sudden, worldwide awakening to the needs of leprosy patients .  
Above al i ,  he set an example that the civi!ised world has followed . Ind eed , he lit a 
torch that burns for ever. Truly can it be said of him : "Not worldly deeds,  not 
progeny,  not wealth,  but  sacrifice and renunciation alone can confer im
mortality" . 
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N ews a n d N otes 

RESEARCH IN COMMUNICABLE DlSEASES-SEMINAR I N  BOMBA Y 

It was a happy thought to celebra te the Platinum Jubilee of the Haffkinke 
Institute , Bombay , with an international seminar entitled " Guidelines for 
Research in Communicable Diseases" .  A score of invited scientists from other 
countries met for t hree very ful l  days with their opposite numbers from I ndia to 
review a selecte d  and necessarily limited number of topics having some bearing on 
the problems facing I ndia today.  

The parasitic diseases-helminthiases ,  am oebiasis , e tc . - came in for m aj or 
consideration . Tuberculosis, viral diseases, p lague and toxoplasm osis called forth 
some excellent papers and discussions. 

Leprosy was not omitted.  Dr S. G .  Browne read a paper on "Some 
Epidemiological problems of Leprosy in the Indian Context" ,  and took p art in a 
Panel Discussion in which the therapy of leprosy figure d  prominentIy . Profiting 
from Dr Browne 's  presence,  the HeaJth Minister, Dr Rafiq Zakaria ,  organized a 
meeting of doctors interested in leprosy control in Maharashtra S tate and in lndia 
generally , at which the present situ ation was critically reviewed and 
recommendations m ade .  

Sponsored  by Sandoz ,  the  Basle pharm aceu tical complex ,  and the Haffkinke 
Institu te , and organized by Dr E .  J ucker,  the Seminar proved a real success, 
suggesting as i t  did lucunae in knowledge and in effective therapeu tic agen ts .  The 
general impression gained was of the huge size of l ndian problems, and the 
necessity for a greater emphasis on m ass treatment and m ass prevention of the 
major endemic diseases .  Sanitary engineering and heaJth education must play their 
part if the problem s are to be successfully tackled .  

XVTH I NTERNATlONA L  CONGRESS OF DERMATOLOGY 

The Executive Committee of the I nternational League of Derm atological 
Societies, in official re lation with the World Health Organization , are making 
preparations for the XV th I nternational Congress of Dermatology , which wiJI take 
place on 1 6  to 22 October 1 9 7 7 ,  at Mexico City . A comprehensive programme 
wiJl include invited papers on the latest developments in clinicaI dermatology and 
dermatological aspects of basic sciences,  symposia and workshops devoted to 
specific subjects ,  educational courses, discussion groups ,  free communications and 
dem onstrations. The incJusion of severa I names well known in leprology in the list 
of distinguished members of the Executive Committee wiU ensure that leprosy 
will receive the attention it  merits in this In ternational Congresso We have much to 
learn from one another, and it is hoped that leprosy workers will note the date of 
the Congress in their diaries now. The Secretary of the Congress is Professor Felix 
Sagher, Department of Dermatology , Hadassah University Hospital ,  P .O .  Box 499 ,  
] erusalem 9 1 000,  I srael .  
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ZEITSCHRIFT FÜR TROPENMEDIZIN UND PARASITOLOGIE 

The widespread interest in leprosy , evoked by the centenary of the discovery of 
Myco. leprae, receives further distinguished impetus in the December 1 9 73 
num ber of  the Zeitschrift fur Tropenmedizin and Parasitologie which is devoted 
to New Advances in Leprology .  Dr Browne on Epidemiology leads a series of ten 
valuable contributions, six of which are devoted to problems of  research in 
chemotherapy and the use of chemotherapeutic drugs in combination.  An 
account of leprosy in the nine-banded armadillo , the Leprosy Eradication Project  
of Malta , and antigenic studies of Myco. lepra e completes the series. Abstracts of  
papers presented are included in the appropriate section of this number of the 
Review. 

"CELLULAR AND HUMORAL IMMUNITY IN LEPROSY" 

Following successful  prize essay competitions in 1 97 2  and 1 9 7 3 ,  the British 
Leprosy Relief Association in London (LEPRA) is again offering a prize of L I 00 
for an essay on the above subject .  This sum m ay be awarded to one, or divided 
between severa 1 candidates at the discretion of the ju dges. Entries should be of 
not m ore than 1 0 ,000 words, but length is not important and in previous years 
awards have been m ade for essays of only 2000 to 3 000 words. While handwritten 
essays will be accep ted,  pre ference m ay be given to typed m anuscripts.  References 
should be included as in standard scientific pu blications. Existing knowledge of 
cellular and hum oral immunity j.n this disease should be summarized ,  but no 
credit will be given for mere repetition of material already published in books or 
journals. Particular attention wil l  be given to entries offering constructive 
criticism of present trends in research in the immunology of leprosy , and to ideas 
for future work which might benefit the individual leprosy patient ,  and also be of 
value in world leprosy controI .  

This essay requires neither clinicai experience nor original work ; en tries from 
Junior studen ts in the early y ears of study wi/l be most welcome. 

Essays should be on quarto paper, double space d ,  and su bmitted before 3 1  
December 1 97 4  to 

Dr Colin McDougall , 
Room 207 , 

Department of Human Anatomy,  
South Parks Road , 
Oxford OX I 3QX, 

England 

bearing the candidate ' s  full name, college , home addre ss and year of study .  

OPENING O F  INTERNATIONAL LEPROSY CENTRE AT 

CARACAS , VENEZUELA 

The Pan-American HeaIth Organization in collaboration with the Government of 
Venezuela have established an International Leprosy Centre at Caracas , 
Venezuela, with Dr J acinto Convit ,  Head of the Venezuela National Institu te of 
Dermatology as Director. Priority will be given to training and to the 
epidemiology of leprosy. The centre will strive to develop ways of improving data 
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based on standard indicators su ch as the num ber of cases re ported and the age and 
sex of patien ts ,  and will also search for new indicators that might help to predict 
trends and aid in evaluating national con trol programmes.  Research activities will 
primarily be devo ted to drug trials, immunological studies,  and bacteriological 
studies .  A colony of 1 00 arm adillos has been established .  We wish the centre 
every success. 

ELEP 

During the meeting of the MedicaI Commission of  E LEP (the Federation of 
European Leprosy Associations) held in Beme, Switzerlan d ,  on 29  and 3 0  March 
1 974 ,  Professor Michel F .  Lechat ,  Professor of Epidemiology at the University of 
Louvain , Belgiu m ,  was unanim ously elected as Chairm an . He replaces Dr S .  G.  
Browne who has served in this capacity for the p ast three years .  During this time ,  
the standing of the  MedicaI Commission within E LEP has  incre ased ,  and  the 
proj ects sponsored and financed by Mem ber-Organizations (amounting to  over 
í2Yz million annually ) have increasingly assumed an orien tation in keeping with 
modem ideas on the treatment and control of  leprosy . 

The president of  ELEP for the year 1 97 4-7 5 is Dr L. H artegen of Germ any ,  
well known for his interest i n  t h e  Chiengmai (Thailand)  Leprosariu m .  

LEPROSY SYMPOSIUM I N  NIGERIA 

The first West Africa Leprosy Symposium was held at the Bagauda Lake Hotel ,  
Kano , Nigeria ,  from I to  4 April 1 974 .  Sponsored by the Swiss  Nigeria Chemical 
Company (a  filial of Ciba-Geigy) ,  the symposium attracted leprologists and 
dermatologists from several S tates in Nigeria itself, and from Ghana,  Liberia and 
Zaire , as well as doctors responsible for the coordination of  m edicaI services in 
some States  of  Nigeria. Ample time was allowed for discussion on the various 
subjects  presented under the general theme " Recent advan ces in the m anagement 
of leprosy " .  

S o m e  of  t h e  newer work on t h e  immunological basis of leprosy , particularly as 
it impinges on our unde rstanding of the disease and the treatment of patients 
undergoing episodes of acute exacerbation , was ably dealt with by Dr Anthony 
Bryceson and Dr G. J .  S teenbergen .  

The " father" of  t h e  symposiu m ,  D r  S .  G .  Browne (of  t h e  Leprosy S tudy 
Centre , London)  gave three papers and guided the deliberations of the symposium 
out of his wide experience. At the conclusion,  some recommendations were 
drawn up for presentation to the Nigerian Federal Ministry of Health.  The Federal 
Minister had sent a m essage for the inaugural cere m ony ,  outlining a 
forward-Iooking policy for leprosy control in Nigeria. 

During the symposiu m ,  the Association of West African Dermatologists was 
created,  under the Presidency of Dr A. N. Okoro (of Enugu ) ,  and preliminary 
discussions were held on the formation of a West African Leprosy Association . 



L epr. R e v. ( 1 9 7 4 ) , 4 5 , 1 76- 1 8 7  

Le p rosy a n d the Co m m u n ity 

TEACHING AIDS I N  LEPROSY 

The Institute for Child Health ,  London,  has been inspired , particularly by Dr 
David Morley , to produce 23  sets of colour slides for teaching purposes on various 
aspects of  tropical medicine, especially as i t  applies to  children ,  together with 
authoritative commentaries. Among these sets is one on leprosy , recently 
prepare d by Dr Colin McDougall , Leprosy Consultant ,  The S lade Hospital , 
Headington ,  Oxford , and formally Leprosy Specialist , Ministry of Health ,  Lusaka, 
Zam bia. The 24 slides cover all important aspects of leprology , and are of 
excellent quality . The illustrations have an African background ,  but this in no 
way restricts the usefulness of this series of slides for teaching purp oses. A tape 
recording of  the commentary is available.  The set is produced at a very low price , 
and further information may be obtained from 'TALC' ,  lnstitute of Child Health, 
30 ,  Guildford Street ,  London WC I N 1 EH, England .  

PRIZE ESSAY 

In order to stimulate interest in leprosy among the younger members of  the 
medicaI profession , LEPRA instituted an annual prize essay compe tition on some 
aspect of  leprology . The winning entry for 1 9 7 3  carne from a medicaI student , 
Miss Celia Moss,  whose essay is here presented.  The views expressed are those of 
the author, and publication of the essay does not mean that they are necessarily 
the views of the Editorial Board. 

The subject  of the 1 9 7 4  Essay is announced under Notes and News in this 
J ournal.  

THE TRAN SMISSION OF HUMAN LEPROSY 

CELIA MOSS 

I t  seems probable that a necessary requirement for the transmission of leprosy is 
the passage of  the b acillus Mycobacterium leprae from one person to another. An 
obvious way of studying the transmission of leprosy would therefore be to study 
how Myco. leprae passes from one individual to the next .  However, the validity of 
this approach is doubtful  since Koch's  Postulates have not been fulfilled for 
Myco. leprae, i . e .  this organism may not  be the sole and sufficient cause of 
leprosy .  Myco. leprae is  certainly identifiable in every case of the disease ; leprosy 
can be introduced into experimental animaIs by injecting bacilliferous m aterial 
from patients ; and the organism can be recovered after serial p assage through 
several animaIs. But Myco. leprae has not yet been isolated in pure culture : i t  has 
been grown in certain tissues in vitro with variable success, but nobody has yet 
developed a reliable cell-free culture medium.  
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There are several plausible explanations for the notorious obstinacy of Myco. 
leprae in satisfying Koch's  Postulates .  It could be simply that some chemical 
constituent of  suscepti ble cells is absent from all media so far tried ; alternatively , 
since Myco. leprae is an obligate intracellu lar p arasite , perhaps some specific 
feature of the intact cell is necessary (e .g .  mem branes) which would preelu de 
growth in a cell-free medium .  On the other hand ,  it is conceivable that some 
symbiotic organism is required ,  i . e .  Myco. leprae alone cannot cause leprosy. 

For this reason alone,  there must be m ore to the study of leprosy transmission 
than bacteriological studie s :  bu t besides this theoretical objection there are m ore 
obvious practical ones .  Many people have tried to piece together the rou te of 
transmission by searching for Myco. leprae in various sites .  The trouble with this 
apparently sensible approach is that it has been em barassingly productive : nasal 
mucus, ulcer exudate ,  hair follieles and m ilk  have ali been shown to con tain viable 
bacilli .  The louse ,  the flea ,  the cockroach and the mite have ali been incriminated .  
In short, if  Myco. leprae is to be found almost every where it  is sought ,  how can 
we ever unravel its route of  transmission? Susceptibility to  leprosy seems to 
involve factors other than exp osure alone to the bacillus .  Some people contract 
leprosy after minimal exp osure , while others m ay remain healthy after living for 
years with an actively lepromatous patient .  To take into accoun t other variable 
factors such as hum an resistance and bacterial pathogenicity , and thus to elarify 
the relationship between exp osure to Myco. leprae and transmission of leprosy , 
one must use epidemiological methods .  

In  conelusion , neither the bacteriological nor the epidemiological approach 
alone can answer the question "How is leprosy transmitted ? "  but together they 
can be applied to the problem formulated in the fol lowing way : 

(a)  What epidemiological variables determine the distribution of  leprosy? 
(b) How can the effects  of these variables be explained in terms of  a 

mechanism of transmission of Myco. leprae: 

Epidemiological Studies 

Dr T. W. Meade has discussed in detail the application of epidemiological 
studies of  leprosy to  the identification of high-risk groups ,  i . e .  people to  whom 
leprosy is easily transmitte d .  There are four essential conditions for a u sefu l  
study : 

( i )  The study must be prospective , not retrospective .  
( ii )  One should measure incidence , not  prevalence , of leprosy . 

(iii) A multivariant technique of analysis should be u sed .  
( iv)  The p opulation studied must  not  have been  su  bjected to  prophylactic 

measures .  
These requirements present great  practical problem s  which no study to date  has  
overcome.  I n  addition there is the theoretical difficulty of knowing what d ata to  
collect .  One  must  clearly be selective ,  and yet  not  hampered by preconceived 
ideas .  For instance , the c lassical v iew of  transmission of leprosy is  that skin to 
skin contact  is necessary ,  so investigations have focused on that rather than 
nose-blowing, eat ing and defaecation habits ,  which m ay be equally relevant to  
transmission.  

Therefore , epidemiology has so far cast l i tt le  light on the m ode of transmission .  
What is needed i s  an intensive survey satisfying the  requirements  la id  down by 
Meade.  This would  require a large insular and stat ic  population where leprosy is 
endemic and where there h ave been no control measu res .  After exclusion of ali 
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those already affected,  the rest should be examined for signs of leprosy at le ast 
once a year. Each person should be asked a series of questions, with 
multiple-choice answers suitable for computer analysis. Information coUected 
should include : 

( I )  Data concerning factors which might influence host resistance to  
infection : i . e .  age , sex ,  race or tribe ,  past  illnesses ,  lepromin re action , etc .  

( 2) Opportunity for contact with the bacillu s :  relationship to known patients ,  
nature and duration of contact with them , levei of hygiene in the 
household,  e .g .  presence of  parasites and domestic anim aIs ; whether 
overcrowded, sanitation , treatment of minor skin wounds,  method of 
disposal of nasal  secre tions,  etc .  

( 3 )  Examinations of bacilli from known patients for differences in 
pa thogenicity . 

In addition , those who develop leprosy during the study should be asked about 
con tacts, the site of  first lesion,  and whether they have had ulcers and if so 
whether they were dressed .  Bacillary load of nasal mucus ,  as wel l  as  skin ,  should 
be assessed quantitatively. Finally , values for ali these variables could be fed into a 
computer and c orrelated independently with the occurrence of leprosy . Those 
environmental factors though t  to  influence transmission of leprosy by affecting 
the opportunity for transfer of  bacilli ,  rather than either of the other variables,  
might then be revealed .  Their effects could then be interpreted in term s of  
theories of the rou te  of bacterial transmission . 

This ideal experiment is clearly ambitious. Much prelimin ary work would have 
to be done : sociological studies, as well as a p reliminary estimate of  incidence , so 
that a suitable population size could be defined .  However, in view of the gravity 
of the situation at  present ,  and the uncertainty of the pattern of spread (e .g .  
sud den epidemics arising in non-endemic areas) it  is clearly a matter of great 
urgency to identify the people at risk , and to analyse the predisposing factors, so 
that the mechanism of transmission can be recognized and blocked .  

Direct Studies on the Mechanism o f  Transmission o f  Myco. leprae 

There is a very wide range of p ossible routes of bacterial transmission , and 
these can be investigated in severa I ways. One can search for the bacillus in various 
sites and try to  piece together the rou te of transmission ; or one can select the 
more likely routes and test them on experimental animais ( Rees et  aI. , 1 967 ; 
Rees, 1 969 , 1 970) .  When lepromatous material is injected into the footpad of a 
normal mouse Myco. leprae will multiply locally for about six months and then 
die.  I f  an immunologically deficient ( thymectomised,  irradiated) mouse is used , 

. the disease becomes progressive : after initial local multiplication bacilli spread ,  via 
lymphatics and b lood , to cause lesions in many o ther sites. There is a remarkable 
similarity b etween the histological manifestations of  Myco. leprae infection in the 
mouse with the disease process in humans. 

(A) ROUTE OF EXIT OF M YCO. LEPRA E FROM AN INFECTIVE PERSON 

Most work on this, the first stage in transmission , has been on lepromatous 
patients .  There is obviously a potential exit from the heavily bacilliferous dermis 
when the overlying epidermis is cut or u lcerated .  An interesting question is 
whether viable bacilli can also find  their way out of unbroken lepromatous skin , 
as p atches usually cover a far larger area than u lcers. 
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Pedley ( l 9 7 0a, b )  found  very few My co. lepra e on lepromatous patches (only 
20 on 3 00 cm2) using his Composite S kin Contact Smears (CSCS) technique.  The 
method involved pressing a glass slide , firmly on ten different  areas of skin , 
heat-fixing it after every second or third' smear, and then examining it for bacilli ,  
sui tably stained.  As a control he showed that the CSCS method would pick up 
bacilli (a)  from nasal mucus on the skin , (b )  shed from nearby sores ,  and (c)  from 
skin smeared with tissue from positive slit scrapings. His conclusions were that 
Myco. leprae does not emerge through intact epidermis, and that therefore skin to 
skin transmission is  unlikely .  

Periaswami ( 1 968 )  found considerable numbers of acid fast bacilli on the skin 
of lepromatous patients.  His method was to smear a few drops of egg-albumin on 
a closed  lesion and transfer it  to several other similar sites, thus concentrating 
anything lying on the surface.  Control smears were taken from healthy 
individuaIs : no bacilli were found in these . 

These posi tive findings of Periaswami are incompatible with the common 
observation that bacilli are hardly ever present  in the epidermis, even when the 
whole dermis is rep laced by bacilliferous granuloma. Reasoning that there are 
three possible routes ou t of the skin ( sweat duct ,  sebaceous duct and hair follicle ) ,  
Periaswami went  on  to show how bacilli can  emerge through intact skin , by  
electron-microscopy.  In  skin biopsies of lepromatous patches he  found a 
concentration of bacilli in the hair follicles, far less in the sweat glands,  and hardly 
any in the sebaceous glands.  He also showe d ,  in transverse sections, bacilli 
apparently spilling ou t on to the skin around hair follicles, and concluded that 
infection could occur by this route .  Seabra Santos ( 1 96 5 )  made the same 
observation , and concluded that the apparent  affinity of Myco. leprae for hair 
follicles could account for alopecia in leprosy . Desikan and l yer ( 1 972 )  have 
confirmed this finding in skin biopsies from 1 00 lepromatous and borderline 
patients : they found bacilli in nerves in all cases ,  in the epidermis in 8 cases ,  and 
in hair follicles in 3 8 .  There were none at ali in sweat or sebaceous glands.  

The nasal mucosa may remain bacteriologically positive even after skin smears 
have become negative , so bacilli might be disseminated in sneezes ,  nose-blows, 
sputum or exhaled droplets .  Recent experiments of Rees on hospitalized 
lepromatous patients ,  in which a 24 h sample of nasal mucus was collected in a 
sputum-pot left at the patient ' s  bedside ,  showed that the total bacillary content 
was of the same order as that of Myco. tu berculosis in spu tum from patien ts with 
active pulm onary T. B .  This supports the idea that infected nasal mucus m ay 
transmit leprosy . 

Milk could also be a medium for transfer of bacilli (Pearson , Rees and Weddel l ,  
1 96 5 ; Pedley , 1 96 7 )  provided they can be absorbed from the gu t .  However , this 
cannot be more than a su bsidiary rou te : the index case in a family is by no means 
always the mother. The same app lies to findings of Myco, leprae in seminal f1u id : 
the frequency of conj ugal in fection is very low indeed .  In conclusion , the 
predominant route of exit of bacilli is likely to be via nasal secretions or spu tum , 
ulcer exudate ,  or the hair follicle.  Only in the case of nasal mucus is there 
evidence that this could be quantitatively adequ ate . 

(B)  ROUTE OF ENTRY OF M YCO LEPRAE I NTO SUBSEQUENT HOST 

The ore tically , Myco leprae might enter the body at any interface with the 
environment .  I t  is generally assumed that there is a single site of entry and the 
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discussion below is based on this assumption.  However,  there could be multiple 
routes.  Perhaps people susceptible to tuberculoid leprosy are more vulnerable to 
bacilli on the skin , while people tending towards the lepromatous form are more 
vulnerable to bacilli in the lungs or gut .  Another p ossibility is that the site at 
which bacilli enter predisposes the subject  to one form or the other. 

Some light m ight be cast on the portal of entry if one knew how the bacillus is 
subsequently disseminated throughout the body . Conversely , the m ode of 
dissemination might be elucidated if one knew the portal of entry .  Unfortunately 
neither of these problems has yet been solved ,  so inevitably this field of leprology 
is fraught with circular arguments .  

(1 ) Evidence for en try through the skin 

The main reason for the popular belief that leprosy is transmitted by skin to 
skin contact is ,  of course , that it  is a pre dominantly cutaneous disease with a 
peculiar affinity for the peripheral nervous syste m .  This alone does not prove the 
cut aneous route of entry : i t  could be that chem otactic in fluences attract Myco. 
leprae from other parts of the body,  or, particu larly in tu berculoid leprosy , that 
bacilli are not particularly concentrated in the skin , but tend to cause damage in 
sites exposed to cold or other trauma.  Some arguments for cutaneous entry are : 

( i )  Epidemiological evidence,  especially site of first lesion .  Bu t the inadequacy 
of these studies has been stressed above.  

( i i)  Evidence for the primary involvement of cutaneous nerves .  The nerves m ost 
frequently affected (ulnar, peroneal, greater auricular, etc . )  appear to  be those 
containing m ainly sensory fibres .  Even when large mixed trunks are involved ,  the 
long time-Iapse between the appearance of sensory and motor changes suggests 
that at first bacilli are confined to sensory nerves.  * S ince both m otor and 
autonomic nerves are eventu ally affected it  would seem that these fibres enj oy no 
special resistance : i t  merely takes longer for the infection to reach the m .  This 
again supports the idea that the infection starts in the skin. 

(iii) Evidence for the centripetal spread of bacilli (Lumsden,  1 964) . Gerlach 
( 1 89 1 )  showed that the earliest changes are in the m ost peripheral branches of 
cutaneous nerves. Soon sensory branches in the larger nerve trunks are affected,  
and the process can advance as far proximally as the spinal cord . He concluded 
that the earliest and most extensive degeneration occurs at  the site of entry of  
bacilli ( i . e .  the  skin) .  This has  been taken a s tep further by recen t histological 
studies of Ridley ( 1 97 0) .  In the earliest recognisable tu berculoid lesion there is 
infiltration of  the epidermis by Iymphocytes and epithelioid cells, before any 
infiltration of nerves occurs or any AFB's  can be seen .  This picture is in terpre ted 
as a stage of maximum immunity ,  Myco. leprae being arrested on entry in to the 
epidermis. lf resistance is lower they may reach the dermis and ge t a m ore secure 
hold on nerve and muscle : in this case a few AFB's  are seen and there is a 
non-specific cellular infiltration around nerve bundles and other derm al 
structures .  

The most potent argument against cutaneous entry is that Myco. leprae is very 
rarely found in the epidermis. This makes inunction through the skin unlikely , so 
if Myco. leprae does enter through the skin it  must be through breaks in the 
epidermis. Experimental attempts to transmit leprosy to volunteers have been 
remarkably unsuccessfu l ,  bu t there is circumstantial evidence that leprosy can be 
transmitted in this way . There are one or two cases of lesions developing around 

------------------- - - - - ------------ --------------

* Autonomic nerves may be involved very early . Ed . 
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the site of a p in-prick,  and although m any of these m ight be explained in terms of 
unrecognised contact with a leprosy p atient ,  there is sti l l  the classic case of two 
sailors who were both tattooed on the forearm at the same place,  and both 
developed leprosy around the site of the tattoo some y ears later (Porrit and 
Olson , 1 943) .  

Since the  theory of cutaneous entry of bacilli rests partly on evidence for 
centripetal neural spread ,  ano ther counter-argument is that haematogenous  spread 
of bacilli undoubtedly occurs. Visceral foci are common p ost-m ortem findings in 
humans and in irradiated m ice injected  with leprosy bacilli .  However, supporters 
of the theory of neural spread claim that it  is the relative infrequency of internai 
(compared with cutaneous) lesions that calls for explanation , not their occasional 
occurrence.  

(2) Evidence for en try through respiratory and gastro-in testinal tracts 

I f  one could show blood-borne bacilli at an early stage in the disease , and a 
positive attraction of Myco. leprae to cutaneous nerves from other sites ,  it would 
not be necessary to postulate cutaneous entry of bacilli to account for the 
findings mentioned above.  More positive evidence for entry at other surfaces 
would be the demonstration of early accumulation of bacilli around capillaries in 
these si teso 

( i )  Evidence for haematogenous transporto The occurrence of visceral foci in ali 
clinicai forms of leprosy has already been mentioned ,  and frank bacillaemia is 
often found in the lepromatous form o I n  some cases Iymphatic transport m ay be 
responsible for internai lesions ( Desikan and J o b ,  1 96 6 ) .  Ho wever, there is often 
no Iymphatic connection between cutaneous and visceral foci ,  and transport must 
be via the blood stream.  I t  would be interesting to know whether visceral lesions 
can precede skin lesions. Further support for haem atogenous transp ort is provided 
by observations on mice : even in immunologically intact mice the capillary 
endothelium is a site of pre ferential accumulation and multiplication : sometimes 
electron-micrographs show bacilli  apparently bursting out of endothelial cells in to 
the lumen. I n  irradiated mice , bacil l i  injected intradermally proliferate locally and 
may cause alopecia at that site : 8 weeks later they are found in Iymphatics 
draining that area,  and involvement of the viscera, particularly the spleen ,  is found 
commonly within 1 8  weeks. 

(ii) Evidence for th e attraction of Myco. leprae to th e skin from o ther sUes. If it  
could be shown that the injection of Myco. leprae could produce a typical 
cutaneous lesion at a completely separate site , ali  the evidence for cu taneous 
entry would be invalidated .  This has not yet  been carried out in a healthy human 
being . However, Cochrane once dem onstrate d ,  in a single splenectomized 
monkey ,  that implantation of leprom atous tissue into the sp lenic stump followed 
by daily intradermal injections of lepromin , resulted I year later in a tuberculoid 
lesion on the forehead.  This has not been repeated .  I n  contrast , it is a common 
finding that intravenous injection of bacilli in to thymectomized ,  irradiated mice 
causes lesions predominantly in cutaneous sites :  the skin of the ears , paws, nose 
and tail . 

Dr Weddell has proposed that Myco. leprae is attracted by the S chwann cells of 
cutaneous nerves (Weddell and Palmer, 1 963 ; Weddell ,  J amison and Parker, 
1 964) .  His theory of transmission , and some of the relevan t experimental 
observations are summarized below. 
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Myco. leprae enters the body (a) Constant degeneration of sensory 
skin? 1ungs? gut?  

� l  � 
Blood stream 

l (C)  
Schwann cel ls  of  intact  nerves 

1 
(c) 

nerves 

1 
(b)  S chwann cells become phagocytic 

1 
Multiplication within these cells � Phagocytic S chwann cells ingest 

E 1 .  Schwann cells loaded with bacilli 
ruptlOn 1 

/ � Lysis of the bacilli 
Lepromatous leprosy Tuberculoid leprosy 1 
(if lepromin is - ve ) ( if  lepromin is +ve) � Formation of antibody 

(i .e .  lepromin becomes +ve) 

(a) There is norm ally continuous degeneration and regeneration of ali cutaneou s 
nerves. 
(b) The debris is rem oved by macrophages which origina te from within the 
perineural sheath. Carbon particles injected into the skin of lepromatous patients 
are found ,  5-7 days later, in Schwann cells re lated to degenerating axons. 
Moreover this phagocytosis shows some degree of specificity for Myco. leprae:  
heat-killed baci l l i  injected in to the radial nerve of an infected person are found 
later  in Schwann cel ls  whereas Myco. lepraem urium injected into the other s ide as  
a con tro l  are found in the connective tissue sheaths of nerve bundles  rather than 
inside Schwann cells .  
(c) In lepromatous leprosy, bacilli  have been found in Sch wann cells of  intact 
nerves suggesting that Myco. lepra e is attracted to, and can mul tiply within , 
non-phagocy tic Schwann cells without lysis. 

This theory is attractive in that it explains quite simply several odd 
characteristics of Jeprosy : the long incubation period ,  changes in lepromin 
reaction with exposure ( i t  becomes positive ) and the app arently higher 
susceptibility of  children .  M ore important in this con text ,  i t  accounts for the sites 
of predilection of leprosy : the nerves usually affected are just those which are 
most exp osed to tra.uma and undergo frequent degeneration and regeneration, i . e .  
contain a high proportion of phagocytic Schwann cells .  I f  it is correct ,  there is no 
need to postula te that the peripheral sites of lesions re flect the si tes of en try of 
bacilli (a l though cutaneous entry would not be ru led ou t completely ) .  

(iii ) Positive eviden ce for en try via th e lungs or gu t epithelium in  humans i s  so  far 
lacking. With regard to the gu t, it could easily be shown whether bacilli remain 
viable in gastric juice : if not this rou te would be ru led ou 1 .  Proof of en try at 
either of these si tes would require demonstration of bacilli in the epithelial cells 
and capillaries some years before the manifestation of  leprosy- clearly a difficult 
experiment to arrange . However, i t  would be feasible to collect samples of gastric ,  
intestinal and respiratory mucosa from autopsies in an endemic are a :  if  the 
bacillus is as ubiquitous as is commonly suggested ,  one would surely find Myco. 
leprae in a few sections, particularly those of close relatives of a leprosy patien1 .  



L E P R O S Y  A N D  T H E  COM M U N I T Y  1 8 3 

This is a fie ld where animal experiments cou ld be very u sefu l .  1 n fact  Rees has 
already attempted an experiment in which three grou ps  of immunologically 
deficient m ice were exposed to bacil l i  in differe nt  way s. One group received 
Myco. leprae in their food ,  a second in nose-drops ,  and a th ird in an aerosol spray . 
Unfortunately the results  were largely negative because the experiment was 
terminated too soon : i t  would su rely be worth repeating.  Three questions need to 
be answered : first ly ,  do  these mice acquire leprom atous lesion s at a l l?  Secondly,  
which method is the most successfu l  in producing lesions'; Thirdly , in which cel ls  
of the mucosa concerned  do Myco. leprae settle and multiply? 

(C) EXTRA-HUMAN SURVI VAL OF M YCo. LEPRA E 

Any site where Myco. leprae can rem ain viable for long periods must be 
considered as a possible reservoir for infection , if not an essential step in 
transmission .  Bacilli should be  sought in fomites ,  droplets ,  nose-blows,  sneezes,  
etc . , and their viability estimated after various in tervals by inj ection into mouse 
footpads .  S tudies on the bacillus in vitro, e .g .  chemical and physical conditions 
incompatible with viabil ity , are clearIy relevant to this phase of transmission , bu t 
there is no room to discuss them here .  However, this sort of data is inconclu sive 
on its own.  For instance Myco. leprae have been demonstrated in the gastro
intestinal tract of the f1ea w hich may be found in large numbers in endemic areas .  
Some have concluded from t his that  arthropods contribute to  the  t ransmission of  
leprosy , but  t his may wel I  be  just an incidental  finding : considering the  vast 
numbers of  b acilli in a single skin smear it would be remarkab le if a f1ea ,  which 
spends its !ife b iting human skin , did not contain Myco. leprae in its gut . 

Conclusions 

No experiment has yet proved or disproved any theory of transmission of 
leprosy . Bacteriological studies can , at  best ,  only m ie out impossible m odes of 
transmission . Epidemiological studies have contributed n o  concrete facts b ecause 
the ideal conditions are so difficult to fulfil .  I t  is disappointing t o  finish with no 
definite conclusions, although this can be rationa!ize d  in term s of the qu estion se t 
at the beginning :  until the variables de termining the distribution of lep rosy are 
known (from the suggested large-scale epidemiological survey) their effe c ts cannot 
be interpreted in terms of a mechanism of transmission . 

I n  view o f  the likelihood that nasal mucus o f  infe ctious patients · contains 
enough bacilli for transmission of leprosy , it  m ight be  worth emphasising this 
route a little m ore in research .  I n  epidemiological studies one should record nasal 
load of Myco. leprae instead of just  skin load.  In the laboratory the viability of 
Myco. leprae in nasal secretions should be studie d ,  and m ore attempts m ade to 
transmit leprosy to mice by methods other than inj ection , e.g. nose-drop s and 
aerosol sprays .  Finally, Myco. leprae should be sought in lung and gut epithelial 
cells and capillaries .  



1 84 LEP R O S Y  AN D TH E C O M M U N I T Y  

References 

Badger, L. F. ( 1 964 ) . In  L eprasy in Theary and Praclice , ( Cochrane,  R. G. and Davey ,  T .  F. 
Eds) .  

Browne, S .  G.  ( 1 9 7 0 ) .  In  Ge igy Handbaak oI L eprasy.  
Cochrane ,  R .  G .  ( 1 9 7 1 ) . Letter .  L epr. R ev .  42 ,  7 .  
Desikan and Iyer ( 1 9 7 2 ) . The distribution o f  Myca. leprae in different structures o f  the skin. 

Lepr. R e v. 43 , 3 0 .  
Desikan a n d  Job  ( 1 966 ) .  Le prous Iymphadenitis . In t. J .  L epr. 34 , 1 47 . 
Dungal ( 1 9 6 0 ) .  Is leprosy transmitted by insects? L epr. R ev. 3 1 ,  I .  
Dungal ( 1 9 6 1 ) . I s  leprosy transmitted by arthropods?  Lepr. R e v. 32 ,  I .  
Guinto ( 1 9 5 4 ) .  The trend o f  leprosy in Cordova and Talisay , Cebu,  Philippine Is lands .  In I . ./. 

L epr. 22 , 409 .  
Horton and Povey ( 1 9 66 ) .  The distribution of  first lesions in  leprosy . L epr. R ev. 37 , 1 1 3 . 
Jopling, W. H. ( 1 9 7 1 ) . Handbaak oI L eprasy.  Heinemann MedicaI Books Lt d . :  London . 
Jopling, W. H .  ( 1 9 7 1 ) . Leprosy . The Pra clitianer  207 , 1 64 .  
Lumsden , C.  E .  ( 1 9 64) .  In L eprasy i n  Theary and Practice, (Co chrane,  R .  G .  and Davey , T .  F . ,  

Eds ) .  
Meade ,  T .  W .  ( 1 9 7 1 ) . Epidemiology and  leprosy control .  L epr. R e v .  42 , 1 4 . 
Palmer, Rees, R. J .  W .  and Weddell , A .  G .  M .  ( 1 9 6 5 ) . Site of multiplication of human leprosy 

bacilli inoculated into the footpads o f  mice.  Na ture L a n d. 206 , 5 2 1 . 
Pearson, J .  M .  H ., Rees,  R. J .  W. and Wed dell ,  A .  G .  M .  ( 1 9 70 ) .  Myca. leprae in the striated 

muscle of  patients with leprosy . L epr. R e v. 4 1 ,  1 5 5 .  
Pedley , 1 .  C. ( 1 9 6 7 ) .  The presence o f  My ca. leprae in human milk .  Lepr. R e v. 38 , 2 3 9 .  
Pedley, 1 .  C .  ( 1 9 6 8 ) . The presence of My ca. leprae i n  the lumina o f  the female mammary gland . 

Lepr. R ev. 39 , 20 1 .  
Pedley, J .  C .  ( l 9 7 0a ) .  Summary of the results of a search of  the skin surface for Myca. lepraee .  

L epr. R e v. 4 1 , 1 6 7 .  
Pedley, J .  C . ( l 9 7 0 b ) .  Composite skin contact smears : a method of  demonstrating the 

non-emergence of  Myca. /eprae fro m  intact lepromatous skin . L ep r. R ev. 4 1 , 3 1 .  
Pedley, 1 .  C. ( 1 9 7 1 ) . Letter .  Lepr. R ev.  42 ,  9 .  
Periaswami ( 1 9 6 8 ) . The hair folliele, and the exit o f  My ca. leprae from the dermis . L eprasy in 

India 40, 1 7 8 .  
Porrit and Olsen ( 1 943 ) .  Two simultaneous cases o f  leprosy developing i n  tatoos .  In l . ./. L epr. 

1 6 , 5 1 4 . 
Rees, R .  J .  W . ,  Waters, Weddell, A. G. M .  ando Palmer ( 1 9 6 7 ) .  Experimental lepromatous 

leprosy . Na ture, L a n d. 2 1 5 , 5 9 9 . 
Rees , R. J .  W. ( 1 9 6 9 ) .  New prospects for the study of leprosy in the laboratory . Buli. Wld. H/th 

Org. 40, 7 8 5 .  
Rees, R .  1 .  W. ( 1 9 7 0 ) .  The impact o f  experimental human leprosy i n  the mouse o n  leprosy 

research . In I.  J. L epr. 39 , 20 1 .  
Ridley, D .  S .  ( 1 9 7 0) .  Pathology and bacteriology of  early lesions in leprosy . In l. J. Lepr. 39 ,  

.2 1 6 . 
Seabra Santos ( 1 9 6 5 ) . Localization of Myca. /eprae in the epithelium .  L epr. R e v. 36 , 4 5 .  
Spickett ( 1 96 1 ) . A preliminary note o n  Demodex folliculorum a s  a possible vector o f  leprosy . 

L epr. R ev. 32 , 2 6 3 .  
Spickett ( 1 9 64 ) .  Genetic mechanisms i n  leprosy . In L eprasy i n  Theary and  Practice, (Cochrane , 

R. G. and Davey ,  T. E . ,  Eds) .  
Susman ( 1 9 6 6 ) .  A limited investigation into the significance of the s i te  of first lesion in leprosy . 

L epr. R e v. 3 8 , 3 7 .  
Wade a n d  Ledowsky ( 1 9 5 2 ) .  The leprosy epidemic at Nauru : a review with data since 1 9 3 7 .  

En l. J .  Lepr. 20,  I .  
Weddell ,  A .  G .  M .  and Palmer ( 1 9 6 3 ) .  The pathogenesis of  leprosy. L epr. R ev.  34 , 5 7 .  

Editorial in L eprasy in I ndia 3 5 ,  1 7 3 .  
Weddell ,  J amison and Parker ( l 9 64 ) . In L eprasy in Theary and Practice, (Cochrane ,  R .  G .  and 

Davey ,  T. E. ,  Eds ) .  
Weddell ,  Palmer and Rees ,  R .  J .  W. ( 1 97 1 ) . The fate of My ca. leprae in CBA mice . 1. Pa Ih 1 04,  

7 7 .  



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

Field Workers' Forum 

INDICA TIONS AN O CONTRAIN DICA TION S 
FOR RECONSTRUCTl V E  SURGERY 

GUlD E LlNES FO R FIELO STAFF 

J OH N  G. ANOERSEN 

A lupe L eprosy Hospita l, P .  O .  B o x  No . 3 5 ,  Busia, Ke nya 

Social and Psy chological Considerations 

Preference should be given to 
( 1 )  children and y oung people ; 
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(2 )  people for whom reconstru c tive su rgery m ay mean a definite improvement 
in their economical or social condition s ;  

(3 )  patients who actively desire reconstructive su rgery ; 
(4) ali  patients with endangered vision . 

General Medicai Considerations 

( 1 )  The patien t should have been on stable tre atment for not  less than 3 m on ths  
prior to surgery . 

(2 )  The bacterial index ( B . I . )  should be + 2 or less .  
( 3 )  The  morphological index (M . I . )  should be O .  lnherent  in  No .  I i s  the  claim 

that 
(4) the patient must have shown NO evidence of "reaction" during the last 3 

mQfl.ths prior to surgery . 
( 5 )  The patient must have received NO corticosteroids o r  ACTH during the last 

3 months .  

Surgical C onsiderations 

(A) INTRA-OCULAR OPERATl ON S 

(e . g. iridectomy,  cataract extraction , in tro-ocular drainages ,  e tc . )  In traocular 
surgery in leprosy pre sents  a number of  difficult and potentially d angerous 
situations.  Such patients should be treated either by an ophthalmologist with 
training in leprosy , or by a reconstru ctive surgeon with training in ophth almology . 
( I )  B . I .  and M . I .  must have been O for at  least 6 m on ths .  
(2 )  No clinicai activity must  have been  detected during the  l a s t  5 m on ths  prior 

to surgery . 
( 3 )  No septic conditions must  be pre sent any where in  the  body .  

(B)  SURGE R Y OF THE TEAR CANALS 

This is u su ally require d in cases with chronic infection of the tear canais. Since 
it frequently is associated with cornealjconjunctival anaesthesia, its  correction is a 
matter of urgency.  

' No special  contraindications are recognized .  
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(C) SURGER Y ON THE EYELlDS 

This is usua l ly  required for en tropion or for lagophthalm os. S ince both 
conditions frequent ly are associated with corneal/conjunctival anaesthesia ,  and 
since both condit ions ,  even in the absence or this  com plicat ion const itute a 
serious risk to the preservation or an unimpaire d vision , their correction is a 
matter or urgency . I r  the surgical  considerations are fu l fi l l ed ,  patients may be 
rererred to p lastic surgeon or to ophthalm olgist for correction , or pre ferably to 
reconstruct ive surgeon.  If  the surgical considerations are NOT fu l fi l led they must 
urgent ly be sent to reconstructive surgeon , who in consu ltation with the medicai 
team will decide on the p l an of treatmen t .  

(D)  RECONSTRUCTIVE S U RGERY OF THE F OOT 

( I ) Weakness of dorsiflexion or dropfoot of less than 3 months du ration requ ires 
referal to reconstructive surge on ( the treatmen t m ay in certa in cases be 
conserva tive ) .  

( 2 ) Dropfoot of more than 3 mon ths duration requires referal to réconstructive 
su rgeon for opera tive treatment .  

( 3 )  C lawing of toes will  in m ost cases be associated with drop foot at the 
m oment when the p atient presynts his complaints. The surgical corre ction 
may be undertaken simul taneously with dropfoot correction.  

(4) Conditions related to plantar ulceration and scarring :  see guidelines on ulcers 
and scars. 

(E) RECONSTR UCTI VE S U RGERY OF THE HAN D 

( I )  Clawing of fingers, p aralysis of the thumb ,  and wrist drop of less than 3 
months duration require re ferral to reconstruct ive surgeon (in m any cases 
attempts at conserva tive treatment m ay be made ) .  

( 2 )  Uncomplicated clawing of fingers, p aralysis o f  the thumb,  a n d  wrist drop of 
more than 3 months duration require referal to reconstructive surgeon .  

( 3 )  Hands with s e  vere absorp tion,  deformed a n d  twisted fingers, contractures ,  or 
extensor tendon damage can with care fu l  surgery and competent 
physiotherapy in m any cases yield surprisingly good results .  Consider the 
social  and psychological situation , and if the patient is suitable ,  refer to 
reconstructive surgeon for assessmen t and possible surgery . 

(F )  PLASTIC AND COSMETIC S U RGERY OF THE FACE 

This is usu ally require d  for m adarosis, correction of collapsed nose, correction 
of pendulous and and deformed ears, and correction of excessive wrinkling of the 
face .  
( I )  Consider the social and psychological situation . 
( 2 )  B J .  and M . I .  mus t  have been O for at least 6 m on ths  prior to  surgery . 
( 3 )  No clinicaI activity must have been detected during the last 6 months prior 

to  surgery . 
l t  should be recognized that with increasing urbanization , m ore and m ore 

people will come to depend on jobs where their appearance is of great  
importance. 
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(G) NON-SPECI FIC SURGICAL CON DITIONS 

( 1 )  Gynaecomastia and hyperthelia m ay be treated surgically either at local 
general hospital or by reconstructive surgeon.  

(2 )  Any other condition that may require surgery : ( I )  if general medicai 
conditions permit,  refer to local general hospital ; ( l I )  if · general medicaI 
conditions do NOT permit ,  refer to  reconstructive surgeon or to medicaI 
leprologist for advice .  

(H) SPECIAL CONSI DERATI ONS FOR PREGNANT OR LACTATING WOMEN 

It  is particularly importan t under these conditions to ensure an adequate diet ,  
particularly in respect  of  protein intake.  Treatment with iron preparations and 
mul tivitamins should invariably be given .  
( 1 )  I f  the woman is under regular treatmen t :  ( I )  stop further increase in DDS 

d osage ; ( l I ) refer to medical leprologist for advice .  
(2)  I f  the woman has discontinued treatment for whatever reason : ( I )  do NOT 

initiate or re-staft treatment with DDS ; ( l I )  refer to medicai leprologist for 
advice . 

( 3 )  I f  the woman has never had anti-Ieprosy treatment ( I )  do NOT initiate 
anti-Ieprosy treatmen t ;  ( I I )  refer to medical leprologist for advice . 

Since reconstructive surgery in leprosy was initiated by Mr P. W. Brand ,  25 years 
ago , tremendous advances have been m ade in the surgical techniques and in the 
related and essential field of physiotherapy .  

I t  was fairly early recognized that t h e  medicai and social conditions of the 
patients who su bmitted themselves to surgery were of gre at importance .  One 
should not brush aside the occasionally seen provocation of reactions by the 
surgical trauma.  The very nature of  this problem has rendered the surgeons wary 
of initiating double blind studies to ascertain the exact nature of indications and 
contraindications in this fie ld .  We, therefore- all of us-tend to work from 
experience and impressions ,  coupled with a knowledge of certain basic facts of 
biology . 

The guidlines set ou t here represen t  the experiences of the author from a 
number of years of work in this field in various parts of the world and under 
varying conditions.  Naturally discussions and information from many colleagues 
have influenced this .  Equally naturally different surgeons may differ in de tails of 
opinion.  

I n  differen t  social , economic and cul tural set tings the re lative priorities of 
surgery of the hand and of the foot tend to vary . H owever,  vision-preserving 
surgery must always have the highest  priori ty .  Cosmet ic  surgery -such an ap t and 
often misu se d term -tends to assume higher priority with increasing urbanization . 

On a l i  points the individu al surgeon in consul tation with his medicaI colleagues 
and local social services must make up his own mind .  

I t  i s  the  hope of the au thor that  these guide lines may help to a be t ter 
understanding and he lpful service to the leprosy patients .  
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B o o k  R ev i ew 

Leprosy for Students of Medicine, by A. Bryceson and R .  E .  Pfaltzfraff. Edinburgh ,  Churchill 
Livingstone L 1 . 50 ,  1 52 pp .  

This book,  written b y  two leprologists of great experience , could well b e  one  which many 
leprosy workers have been seeking for a long time . elear, concise , ano comprehensive , it 
compresses into 1 52 pages the facts which every student of leprosy needs to know . At the same 
time it presents them with a scientific approach which not only places leprosy in the main 
stream of general medicine , but b rings out its unique interest and importance . 

As the authors state in the pre face , the book is bom of a course in leprosy run at Garkida for 
medicai students of Ahmadu Bello University , Zaria, Nigeria.  Students who have teaching of  
such distinction a re  fortunate indeed .  

While the African setting is evident , the  authors have made every e ffort to presen t the world 
wide picture of leprosy. Numerous diagrams , and 43 black and white plates enrich the tex! . The 
1 5  chapters cover every aspect of leprology ,  with suggestions for further reading appended to 
each. Chapters dealing with immunological questions are particularly outstanding , and typical 
of the whole approach is a welcome chapter on ophthalmology , and also a chapte r on 
experimental leprosy . 

The inevitable emphasis on c1inical leprosy as seen in Nigeria ,  and the approach to t re atment 
and control appropriate in that area ,  does not some times take sufficient account of features 
which may be more apparent , for instance in Asia.  I could not find any refe rence to the heavy 
involvement of the male externai genitalia in lepromatous and borderline leprosy , or to lhe 
immunological downgrading associated with puberty in the male ,  and ,  more importantly , with 
parturition in the female .  On the practical side too there are one or two points to be made .  The 
suggestions for multiple smears on a single slide on p .  32 are admirabl e ,  but if  the slide 
illust rated is the usual I in X 3 in size or the reabouts ,  he would be a remarkable technician who 
succeeded in making 6 to 8 smears in the area of the Iines shown on the diagram o Surely they 
should be more widely spaced. This is a minor poin l .  A more important one is the omission of 
the simple technique for testing thermal sensation . I t  was probably correct to include the 
pilocarpine test for loss of  sweating, though the practical usefulness of  this in preference to 
asking the patient to run for 1 00 m is debatable . 

For  the res t ,  two elements in the pleasure one had in reading lhis book were lhe 
confirmation of  cherished points in personal clinicai experience on the one side , and fine points 
about which one would Iike to argue on the other ,  as e .g .  the placing of pin prick first in the 
modalities of  lost sensation in lepromatous leprosy , and lhe statement that in tube rculoid 
lesions a macular phase precedes the raised phase . 

These are minor  criticisms when set against the tremendous positive value of this book,  and 
can easily be reconsidered in the second edition which it is hoped will be called for .  This book 
should be read and treasured by doctors involved with leprosy in five continents , and at a price 
of L I . 5 0 ,  should be  within the reach of them alI . 

Frank Davey 
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Lette rs to t h e  Ed ito r 

Dr Stringer' s conclusion [ Leprosy R eview ( 1 9 7 3) 44, 7 0-7 4 ]  that the word 
"Ieprasy" should be retained "particularly because of its value to fund-raising" ,  
testifies both t o  the tremendous p ower o f  that word and t o  the uniqueness o f  that 
disease . Nothing similar occurs in any other branch of medicine . 

Those of us who really believe that it should be " like any other" preferred the 
educational and , consequently , the preventive possibilities of an emotionless 
non-stigmatizing "hanseniasis" , although regretting that this " cold" term might 
hamper the fund-raising possibilities of the voluntary agencies in our area .  We had 
to make a choice for the benefit  of the patients and our programmes,  and we 
chose enlightenment and destigmatization . 

Evidently,  this is not a problem for England ,  where there are neither " Iepers" 
to be hurt (and abscond) ,  nor control pragrammes to be hindered .  But we still 
hope that in the so-called civilized era we Iive in,  voluntary agencies will 
eventually find a way to raise funds for patients in Africa, Asia and the Western 
Pacific without contributing to the su ffe ring of millions in the Americas and to 
the spread of the endemic in this part of the world . 

C Postal 802 7 
01 000 - Sao Paulo - SP 
Brazil 

PROFESSOR A .  ROTBERG 

I n  the editorial ,  "How Do Leprasy Bac illi Leave the Body?" [ L eprosy R eview 
( 1 9 7 3 )  44, 47-49 ] the comment is offered that "In the Far East the genitourinary 
tract has for many centuries been associated in popular belief with the 
transmission of leprosy . . .  " The concept of the transmission of  l ep rosy by u rine is 
also prevalent in central Africa.  

During the period 1 96 1 - 1 97 3 ,  I often asked inhabitants in various parts of  what 
is now the Republic of Zaire about their thoughts on the mode of transmission of 
leprosy. I n  addition, each year in my derm atology course at the Institu t  Medicai  
Evangélique, Kimpese,  lower-Zaire , I would ask the stu dents ,  who carne from 
every province of the country , what were the prevailing beliefs in their home 
viII age areas on the con tagion of leprosy (not necessarily the belief of the 
student ) .  Transmission by contamination of the soil with urine from a leprasy 
patient was a popular concept .  There were of cou rse many other exp lanations 
such as consumption of the meat of elephants or sp otted animais ,  e special ly 
red-skinned ones such as antelopes. 

I am not certa in of the basic reasoning behind the implication of urin e,  but 
there is an association of ideas between " Ieprosy " contaminated soil and the 
development of plantar ulcers, as if the neuropathic ulcers had been caused by 
organisms directly inoculated fram the soi! .  In central Africa the st igmata of 
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leprosy are perhaps socially m ore acceptable than in certain other parts of  the 
world . However, as the editorial suggests,  the development of plantar u lcers seems 
to be especially unacceptable.  We have observed patients with other deformities 
who were normally welcome in their village until plantar ulcers developed.  The 
belief was that the soil was contaminated by " leprosy " fram the open u lcers as 
well as by urine and thus transmitted the disease. 

A sympathetic understanding of the popular ideas concerning any disease , and 
especially leprosy , is essential to a meaningfu l  patient-physician-p opulation 
relationship in any society.  

L eahi Hospital, 
36 75 Kilauea A venue, 
Honolulu HI 9681 6, 
Ha waü 

PROFESSOR WA YNE M. MEYERS 
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Abstra cts 

I .  POWEL L ,  S .  & M cDOUGALL,  C .  Clinicai recognition o f  leprosy : some factors leading t o  
delays i n  diagnosis. Brit. med. 1. 1 974 ,  Vol . I ,  6 1 2 .  

Case histories o f  eight patients in the United Kingdom admitted to hospital for the diagnosis of 
leprosy are examined in detail to draw attention to sources of error in diagnosis which are easily 
made in countries whe re leprosy is not endemic.  In this series ,  misdiagnoses included ,  
syringomyelia ,  polyarteritis nodosa, allergy , mycosis , and e rythema multiforme , and had l e d  in 
two patients to treatment with cortico-ste roids.  Ali the patients did in fact present signs which 
should have led to a correct diagnosis ,  and the authors draw attention to the importance of 
nasal symptoms in patients with early lepromatous leprosy. 

T. F. Davey 

2 .  REE S ,  R. J .  W. & MEADE , T .  W .  Comparison of the modes of spread and the incidence of 
tuberculosis and leprosy. The Lancet, 1 2  J anuary ,  1 974 , 47 . 

An interesting comparison is made between the b acterial l oads of Myco. leprae in single early 
morning nose-blows and 24 h collections of  nasal discharge from patients with lepromatous 
leprosy , and loads of  Myco. tuberculosis from 1 2  h collections of sputum from patients with 
open tuberculosis . Bacte rial loads are of the same order in the two diseases .  A comparison is 
also made between average annual age-specific and sex-specific attack rates for the two diseases 
in family contacts in two similar groups in areas of  South lndia in close proximity . The rates in 
the two diseases are of  the same order of  magni tude ,  though actually highe r for leprosy than 
tuberculosis in males aged 5 - 1 4 . These important similarities are consistent with the possibility 
that modes of spread and routes of infection could be identical in the two diseases .  

T. F. Davey 

The following abstracts are reprinted with permission from Trop. Dis. Bul!. 1 974 ,  v. 7 1 ,  
Nos .  2 and 3 .  

3 .  HARTMAN , A .  The prevalence o f  leprosy a t  the coast o f  Kenya.  E. Afr. Med. 1. , 1 97 3 ,  v .  
50 ,  No .  4, 1 8 1 -8 . 

Twenty-one villages on or near the coast of Kenya ,  "selected at random" , were visited by teams 
of teachers and students from the University

-
of  N airob i ,  and the villagers examined for leprosy 

and "other diseases" . "The object  of our survey was not mentioned" and the author concludes 
that this method prevented " the hiding of suspect cases" . In  4 villages the team first carried out 
a census .  Of 8 0 1 1 people examined ,  62 were found to  have leprosy , with ages ranging fram 7 to 
76.  Twenty t ribes  or  sub-tribes  were identified and people with leprosy were found most 
frequently in the largest t ribes ;  it occurred in some smal ler  tribes  but  not in others .  In  certain 
dist ricts the prevalence was high (up to  1 . 5 %) and more staff for leprosy clinics is 
recommended. The author e stimates that , in a total coastal population of 800, 1 26 ,  there would 
be  6700 people with leprosy. 

c. S. Goodwin 
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4. SAMUEL,  D .  R., GODAL ,  T . ,  MYRVANG , B. & SONG , Y. K .  Behavior of Mycobacterium 
leprae in human macrophages in vitro. /nfection and /mmunity, 1 97 3 ,  v. 8 ,  No .  3 , 446-9 . 

"Attempts have been ma de to cultivate Mycobacterium leprae in human macrophages in vitro. 
In 27 out of 5 5  experiments a two- to ninefold increase (mean 2 . 3 1 ± 1 .46) in acid -fast 
organisms were observed over a period of 1 . 5 to 3 months of cultivation .  No such increase was 
observcd with heat-killed b acilli (mean fold increase 0 .88  ± 0 . 1 9 ) .  Macrophages were necessary 
for obt aining increases. No multiplication was observed on artificial media .  A close correlation 
between increases of acid-fast organisms and changes in viab ility as dete rmined by the 
morphology of the bacilli (morphologic index) was found .  The increases in acid-fast organisms 
could be inhibited by anti- Ieprosy drugs . I t  is concluded that multiplication of Myco. /eprae 
may take place inside human macrophages in vitro. Multiplication appears not to be dependent 
on whether the macrophages are derived from lepromatous or tuberculoid patients or health 
individuais .  Moreover ,  multiplication took pl ace both at 3 3° and 37°C . The applicability of this 
ll1e thod is at present limited by the restricted survival of human macrophages in vitro." 

5 .  BULL WLD HLTH ORG . ,  1 97 3 ,  v. 48,  No.  3 ,  345 -54 ;  /bid. , No .  4, 48 3 -9 1 .  Immunological 

problems in leprosy research : I and 2. 

"This Memorandull1 reviews the present status of knowledge of the immunology of leprosy , 
with particular attention to developll1ent since the publication of a similar review in 1 970 .  The 
different types of  lepromin reaction and their significance in healthy contacts and in patients  
with tuberculoid and lepromatous leprosy are discussed .  The ill1ll1unological responsiveness of 
patients with leprosy is a lso considered, with special attention to in vitro methods for 
evaluating this response . . .  

"Part 2 of  this Memorandum covers possible mechanisms of altered immune response in 
leprosy (including a tenta tive scheme to explain the possible genesis of the lepromatous lesion) ; 
genetic ,  nutritional , and hormonal factors ; the possibiJity of vaccination ; attempts at 
immunotherapy ; and areas in which further research is needed .  A detailed protocol for 
evaluating the effect  of t ransfer  faetor in leprosy is included as an annex ."  

(This ll1emorandull1 was  drafted by 17  experts in various aspects of  leprosy research and 
immunology . There are 60 references .) 

6.  GODAL, T. ,  LOFGREN , M. & NEGAS SI  , K .  I mmune response to Myco. leprae o f  h ealthy 
leprosy contacts. Int. J. Lepr. , 1 972 , v .  40, No. 3 , 243-5 0 .  

Transformation of Iymphocytes specifically by Mycobacterium /eprae indicates an immune 
response and ,  in this study , was performed in parallel with BCG to  assess the specificity of  the 
reaction ; IYll1phocytes incubated without any antigen were used as control s .  I n  Addis Ababa, 
lymphocytes from 94 people were cultured :  1 6  were household contacts of  patients with 
leprosy (group 1) , 36 had been workers among leprosy patients for more than one year (group 
lI) ,  8 for less than one year (group IIl) , and 22 had not been in household or occupational 
contact with leprosy patients (group IV) . Twelve of  the people tested were Ethiopian staff from 
a tuberculosis cJinic (group V) . The average response to BCG of  Iymphocytes from those in 
group IV was 7 %, and to Myco. leprae was 0 . 5 1 %, a " cross-reactivity" of 7 .25%,  while in group 
V the cross-reactivity was 1 4.7%. A response to  Myco. leprae was found in the Iymphocyte s  of 
one person in group IV,  in 6 people in group I1I ,  in 84% in those in group 11 ,  and in 8 1 % in 
group I .  In group 11  the degree of  Iymphocyte transformation seemed to be rel ated to the 
degree of  contact. The authors discuss their findings at length , concluding that the absence o f  
leprosy i n  the great majority of  people attending patients with leprosy, and i n  household 
contracts ,  is  due to the development of effective immunity , a1though this response does not 
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. differ in degree from that of patients with tube rculoid leprosy . lt is suggested that a response 
early after  exposure to  leprosy leads to immunity , but a delayed response may lead to d isease . 

C. S. Goodwin 

7. THORSBY , E . ,  GODAL, T. & M YRVANG,  B. HL·A antigens and susceptibility to diseases.  

11 .  Leprosy . Tissue A ntigens, 1 97 3 ,  v .  3, No. 5 , 373 ·7 .  

"Thirty·nine leprosy patients (20 tuberculoid and 1 9  lepromatous) have been HL·A typed and 
compared to 36 non-Ieprosy individuaIs of the same ethnic group (Amharas) . The most 
significant deviation was related to the W2 1 antigen ,  which was found only among leprosy 
patients (both tuberculoid and lepromatous) , not in the control group .  No deviation in antigen 
frequency was found to be specific to the lepromatous group ."  

8 .  SWl F T ,  T .  R . ,  HAC KETT , E .  R . ,  SHIP LEY , D .  E .  & MINER , K .  M .  The peroneaI a n d  tibiaI 
nerves in lepromatous leprosy. Clinicai and electro-physiologic observations. In t. J. Lepr. , 
1 97 3 ,  v. 4 1 ,  No .  1 , 2 5 -34.  

"Clinicai examination and segmental nerve conduction velocity studies of peroneal and tibial 
nerves were carried out on 25 patients with lepromatous leprosy and on 1 6  control subjects .  
Musele atrophy and weakness occurred most  often in the  extensor digitorum brevis musele ( 1 5  
of 5 0  legs) and intrinsic foot muscles ( 1 2  o f  5 0  legs) , with lesser instances of weakness in other 
muscles .  Ne rve enlargement and ne rve pain were common for the peroneal nerve and less 
common for the tibial n�rve . Nerve conductions and latencies revealed significant slowing in the 
patients in the segment of the peroneal nerves from the popliteal fossa to the head of the fibula 
and in the latency from the ankle to the extensor digitorum brevis musele . Tibial slowing 
occurred in the segment from the popliteal fossa to  the ankle and in the latency from the 
popliteal fossa to the lateral head of  the gastrocnemius .  This study shows that clinicaI and 
electrical evidence of  segmental involvement of  b oth nerves is common in lepromatous leprosy , 
and points out the importance of performing nerve conduction velocity studies on the segment 
of the peroneal nerve between the popliteal fossa and the head of  the fibula ." 

9 .  SU ,  D.  W.  P . ,  YANG,  H .  Y .  & SKINSNES , O .  K .  The effect of neonatlll thymectomy on 
Mycobacterium leprae infection in mice. Int. J. Lepr. , 1 97 3 ,  v .  4 1 ,  No. 1 , 8 1 -9 3 .  

" C 3  H mice were thymectomized a t  birth and inoculated intraperitoneally with Mycobacterium 
leprae. The neonatally thymectomized and control sham-thymectomized and nonthymecto
mized mice were sacrificed at one month and b i-monthly through the tenth month . The total 
acid-fast bacillary content of their livers ,  spleens ,  lungs and kidneys were harvested and 
evaluated with respect to  their total numbers and solid-form numbers . Neonatally 
thymectomized mice had higher total and solid-form bacterial counts than either the 
sham-thymectomized or  nonthymectomized animaIs but both the total and the solid-form 
counts decreased after the sixth month . Thus, the animaIs recovered from the immunologic 
defect induced by neonatal thymectomy by the sixth month and this  recovery is associated 
with an ability to alter the morphology of  the b acilli to  a form regarded as nonviable . The 
recovery of  immune capacity was associated with redevelopment of  follieles with profuse 
lymphocytes in the spleens of  thymectomized mice after  the fourth month. Oxytetracyeline in 
the drinking water , in a concentration of 3 mg 1 00 ml , helps to prolong the lives of 
thymectomized mice and decrease the incidence of "wasting disease ." The significant 
proliferation of solid-[orm bacilli in the viscera o[  the thymectomized mice during their period 
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of immunologic deficiency suggests that the lower tissue temperature postulated as necessary 
for the success of the proliferation of Myco. leprae in the mo use footpad may not be an 
obligate factor ."  

10 .  BECHELLl , L .  M.  et aI. Proposed method for estimating leprosy prevalence based on rates 
in children . Buli. Wld Hlth Org. , 1 97 3 ,  v .  48 , No . 4, 502-3 . 

An inexpensive and reasonably accurate indication of the prevalence of leprosy in a community 
is , according to the authors , to be gained by a survey of  schoolchildren (aged 5- 1 4  years) , who 
are readily available for examination .  In  géneral , the total prevalence rate would be about 4 
times as high as that found among children .  The ratio remained the same after 1 0  years of  
leprosy control in central Burma. 

S. G. Browne 

1 1 .  FAZELBHOY, Z. A.  Leprosy control in Pakistan . 1. 'Pakistan Med. A ss. , 1 97 3 ,  v. 2 3 ,  No. 5 ,  
1 29- 3 5 .  

This article mentions superficially many areas of  Pakistan , with a n  indication of  the prevalence 
of leprosy apparently based on either the numbers attending clinics or " random surveys" . In  5 
out of 34 areas in Karachi the prevalence ranges from 0 .98  to 3 . 3  thousand ,  but in some small 
areas in othe r districts i t  is 40 thousand .  Because rooms were not available in Government 
dispensaries, separa te buildings have been built as leprosy clinics. Apparently most work among 
patients with leprosy is done by "voluntary agencies" . 

c. S. Goodwin 

1 2 . PRABHAKA RAN , K.  A rapid identification test for Mycobacterium leprae. (Correspond
ence .) /n t. 1. Lepr. , 1 97 3 , v . 4 1 , No . I , 1 2 1 .  

A drop each o f  phosphate buffer 0 . 5 M ,  pH 6 . 8 ,  and b acillary suspension "about 1 00 I1g 
protein" ,  and D-dopa solution "about 2 mg/ml in wate r ,  made up fresh" are placed in a cavity 
slide which is kept in a Petri dish with a moisture source overnigh t  aI 37°C . l f  a "deep purplish" 
colour develops which gradual1y turns black this indicates the presence of Mycobacterium 
leprae. 

c. S. Goodwin 

1 3 . DASTUR,  D. K . ,  RAM AMOHAN , Y .  & SHAH , J .  S .  Ultrastructure of lepromatous nerves .  
Neural path ogenesis in leprosy . /n t. 1. Lepr. , 1 97 3 ,  v .  4 1 , No.  1 , 47-48 . 

In terested worke rs will need to read the original of this detailed description of the 
ultrastructure of nerves in lepromatous leprosy , with its many electron micrographs . lt is no! 
sui t able for abstraction , but some conclusions can be stated .  

I n  three patients of  lepromatous type and  one  of borderline type , Mycobacterium leprae 
constantly parasitized Schwann ce l l s ,  endothelial and perineurial cells with equal facility , three 
ce l l  types which have in common lhe possession of a basement membrane ,  although smaller 
numbers o f  organisms were found al so in endoneurium and perineurium in cel1s without a 
basement membrane . Schwann cel l s ,  therefore , were not considered to be the sole targe t cel ! .  l t  
was confirmed that Schwann cel l s  a s  well a s  myelin and  axons might be heavily damaged .  
However .  i t  was mainly the  Schwann ceUs of non-myelinate d fib res that were parasitized ,  and 
lhe axons not at aI! . 

D. S. R idley 
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/ 4 .  M A LA V / Y A .  A .  N . ,  PASR/CHA ,  A . ,  PASRI CH A ,  J .  S .  & M EHTA , J .  S. Significance of 

serologic abnormalities in lepromatous leprosy . /n t. 1. Lepr. , / 97 2 ,  v.  40,  No. 4 ,  36 1 -5 .  

The sera o f  5 0  I ndian patients with lepromatous leprosy but  without erythema nodosum 
leprosum were analysed .  Hepatitis-associated antigen was found in 1 4%. Rheumatoid factor was 
detected in 2 6%, anti-thyroid antibody in 1 6%, antinuclear antibody in 26%, and C-reactive 
protein in 24% of the patients ; these pe rcentages are similar to those among patients with 
"autoimmune diseases" . The authors suggest that depressed cel l -mediated immunity in 
lepromatous leprosy may allow lhe development of  autoantibodies .  

c. S .  Goodwin 

1 5 .  NEBOUT , M .  A propos d 'un cas de lepre tuberculo'lde nodulaire chez un adulte africain 
porteur de scarificalions rituel les .  (Report of a case of nodular tuberculoid leprosy 
localized, in an adult African male , on ritual scarifications.) Méd. Trop. ,  1 97 3 ,  v .  3 3 ,  N o .  5 ,  
52 3-8 . English summary . 

The author reports lhe appearance o f  lesions of tube rculoid leprosy 3 years after ritual 
scarification of the forehead in an adolescent African male . The nodular lesions were initially 
confined to the lines of  scarification , but subsequently extended to several areas of skin ,  
particularly over the thorax . Histological examination of the  nodules showed typical 
tuberculoid changes ,  and the response to standard treatment w as good .  

No conc\usions c an  be drawn regarding the introduction of  leprosy b acill i ,  but  the 
occurrence of the visible lesion was obviously connected with trauma to the skin . 

S. G. Browne 
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