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Introduction 
Though the su lphones have revolut ion i sed the treatment of 

leprosy there is the sti l l  unsolved problem of the treatment of 
t rophic ulcers. The modern consensus of op in ion  about the causation 
of these i s  that anaesthesia i s  not  d i rect ly respons ible for the u lcers 
but is on ly  a pred isposing and perpetuating  factor. The patient who 
does not take care of h i s  anaesthetic feet sustains  repeated minor 
i nj uries which lead to trophic u lcers. The occupat ion of patients in  
a rural area i s  main ly  agriculture, wh ich  is  hazardous i n  that  there 
are many unavoidable exposures to i nju ry of the l imbs and feet, for 
they are poor and have to work barefooted , and sustain pricks from 
thorns, and brui ses and cuts from stones and the jagged cut ends 
of plants .  There i s  a great lack of machine aid to agriculture in  
I nd ia  and a l l  the work has to be done by man power. Even those 
who can afford footwear do not use it. So in thi s rural leprosy 
centre we have patients who are not intel l igent  enough to take care 
of their feet but  are subject to the risk of many inju ries. We have 
no X-ray, so found difficulty in gain ing knowledge of the condition 
of the bones underlying the u lcers, but found probing useful and 
studied wel l toe cl i n ical appearance and chron icity, a course which 
i s  open to all field workers. 

We found 1 24 cases of trophic u lcers among the patients in th is  
a rea and had to hospitalize 89 of them dur ing the year 1 958 .  During 
the last quarter of 1 957  we began trial of a product called Novolep, 
which i s  a bye-product of the manufacture of DDS and i s  supplied 
by the Bengal Chemical and Pharmaceutical Works, Calcutta . 
DHARMENDRA in 1 955 had reported encouraging  results with i t  i n  
Leprosy in India o f  July that year. H e  used i t  a s  an  appl ication and 
found it to be more satisfactory than other d ressings i n  common use .  
Complete and permanent heal ing could not  be expected if dead bone 
was involved, for which surgical measures are also needed, and steps 
must also be taken to improve the circulation of the part, and to 
protect i t  against constant pressure and repeated i njuries. 

Novolep i s  a bye-product of the manufacture of DDS (Novo
phone) by the process adopted by Dr. H. C. Biswas of the Bengal 
Chemical and Pharmaceutical Works, and was supplied to us as 
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a l iq uid in one ga l lon t ins .  It conta ins  a smal l  amount  of D DS and 
a large percentage of alcohol . With a Specific G ravity of 1 .0 1  to 
1 .02 the preparat ion has a total sol id content of 40% ,  wi th 60% 
rectified spir i t .  In the sol id content there is .mai n ly  D DS, w i th  traces 
of 4-n i t ro-4-ami no-d iphenyl su lphone and of i ron .  The former d iffers 
from D DS in sol ubi l i ty, melt ing poin t ,  m icroscopic appearance, and 
chemical composi t ion . 

Selection of Cases 
A l l  the pat ients had had the rout ine u lcer treatment for qu i te 

a wh i l e  without improvement,  and oral sui phone therapy was kept 
up dur ing the trial . We chose cases who had u lcers for at least s ix 
months without benefit from the rout ine dress ings .  We took the 
first batch as in-patients d ur ing the tr ia l ,  for closer observat ion ,  rest , 

and better food, but a second later batch we formed of out-pat ients  
so as to study resu l ts when they were pursu ing the i r  normal occupa
t ions .  In September, 1 957,  the first batch began the trial : there were 
1 1  cases, of whom four  were lepromatous and seven non-leproma
tous. There were s ix  cases with a si ngle u lcer and five with mult iple 
ulcers. The duration of the ulcers was s ix months to one year in 
fou r  cases, one year i n  three cases, two years i n  one case, and 
three years in three cases. There was bone i nvolvement in three 
cases. The ulcer s i tes were : metatarsa l heads in seven cases, lateral 
border of the foot in one case, heel in two cases, and there was one 
other s i te. Treatment by the new application was given for 2t to 
1 0  months .  

Method of Treatment 
In the event of any covering of slough or undermin ing of the 

edges of the ulcers on admission , the u lcers were dressed with mag
nes ium sulphat,e-glycer ine for a few days a nd the edges tr immed : 
the dressing  was cont in ued for a few days unt i l  the ulcers were 
cleared of slough . If there was any r ise of temperatu re or  local 
oedema, ant ibiotics were also given for a few days. After that the 
u lcers were dressed dai ly w i th gauze soaked in Novolep and a l ight 
bandage kept on the gauze. The pat ient was told to avoid unneces
sary walk ing, and for going to the latrine at the rear of the hospital, 
a p iece of rubber sheeting  was provided to be wound round the foot 

to protect the bandage or  u lcer from mud and earth .  
The second batch contain i ng  out-patients was formed towards 

the end of 1 958,  because in  the first batch hospital ization brought 
i n  rest and other protective factors, and the estimation of the value 
of the treatment  to the ambulatory was of such great p ractical 
importance.  

Out of 1 7  o ut-patients 1 1  carried through with the t reatment, 
and of these fou r  were lepromatous and seven non-lepromatous. 



5 - 7 - 5 8  May 1 959, A lmost healed 

27 - 2 - 58 4 - 4 - 58,  Healed well 



27 - 1 2  - 58 Right fOOf 

Same patient 27 - 1 2  - 5 8  Left foot 

4 - 4 - 59, Healed well, right /00/ 

1 3  - 6 - 59, Not healed completely even 
after one year six months dressing with 

Ellsol etc. 
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They had u lcers of two years' durat ion in  two cases, of four  years 
in one, and five years in  one, of six years in one, and of one to two 
years in  one, of six months to one year i n  five. There were s ingle 
u lcers i n  seven cases and mul t ip le  ulcers in four .  There was bony 
i nvo lvement i n  three cases only .  The u lcers lay over the metatarsal 
heads i n  10 and on the heel in one. Each pat ient was rece iv ing out
pat ient  oral sui phone therapy and first was asked to come to the 
headquarters cl i n ic to rece ive the same pre l im inary treatment as i n  
the fi rst batch .  After the u lcer had thus  been cleaned up each pat ient  
was given enough Novoiep i n  a bottle to last for a week and dress ing 
materia l s  of gauze, cotton ,  and three or  fou r  rol l s  of bandage, and 
Eusol with which to clean the edges of the u lcer. H e  was taught how 
to use th i s  and how to apply the Novolep wi th  a piece of gauze 
soaked in  the preparat ion ,  and to apply a l ight  bandage, and advi sed 
to tie a piece of ru bber sheet ing for wal k i ng  or doing any work 
which m ight soi l  the bandage, and advi sed to avoid i nju ries to the 
feet. 

Results 

The resu l ts  among the i n-patient group were m uch better than 
i n  the out-patient ,  probably because of the important add i t iona l  
factor of rest. Of the in -pat ients,  among 1 1  who cont in ued treat ment ,  
on ly one had no  heal ing and i n  that there was cl i n ical evidence of 
the i nvolvement  of bones. Of the other 10 cases, s ix  healed com
pletely and four part ia l ly .  There was one case of bone i nvolvement 
among the six who healed completely. This pat ient had an  u lcer at 
the base of the big toe and of the fifth toe, and in the former ulcer 
the bone could be fel t  on probing.  I n  these s i x  successfu l  cases treat
ment lasted 2 �  to 1 0  months and the duration  before treatment was 
l ess than one yea r except for one case of three years' durat ion .  
Among these s ix cases one patient had an u lcer of a lmost equa l  
d imens ions on each foot ; the right s ide  was treated with Novolep 
and the left with rout ine dressings of Eusol .  That treated with 
Novolep healed i n  four  months whereas that treated i n  the rout ine 
manner took over one year. Aga in ,  of the s ix  wel l healed cases, 
three relapsed at the same u lcer s i te with i n  two months of their dis
charge. Among the four  cases partly healed, three became worse 
after di scharge from hospi tal . C l in ica l ly detectable bone i n vo lve
ment occurred in one of the fou r  partly healed ca ses : the period of 
treatment of these cases ranged from four  to 10 months .  Many of 
the ulcers were of three years' duration before treatment. [n general, 
ulcers where bone i nvolvement  was cl i nically detecta ble responded 
less well than those without it , and u lcers of longer duration and 
hence i ndolent in  nature took a longer time to heal . 

The .occurrence of relapses m ust mean that the heal ing was of 
only temporary nature, or  else the pat ients after d i scharge had 
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broken the rules of protect ion and prevent ion .  [ t  was noted that 
heal i ng  set i n  q u ickly after Novolep was used . The edges of the 
wound grew up qu ick ly from the sides without pa ral le l  growth from 
below, wi th  the resu l t  that the apparent ly healed u lcers broke down 
into their origi nal  state as soon as the  pat ient began wa l k i ng.  Only 
u lcers without any bone i n volvement healed with last ing effects. 

I n  the out-pat ient  group there were defin i tely poorer resul ts .  Of 
the I I  cases who cont in ued the treatment ,  three healed completely, 
five only part ia l ly ,  a nd three showed no  heal ing at al l .  Among the 
t h ree cases of complete heal i ng, two pat ients had two u lcers each, 
but on ly  one ulcer healed i n  each pat ient ,  though bone i nvolvement 
was not  detectable. The duration of t reatment i n  these cases ranged 
from one and a half to three months .  Superficial u lcers of shorter 
du rat ion healed more q u ick ly and completely than the others. 
Among the 5 cases which healed only part ly up to J une, 1 959, there 
was on ly one case of bone i n vo lvement, which healed part ly after 
seven months' treatment .  A l so one case with an ulcer of six years' 
duration without bone i nvolvement healed only partly  despite t reat
ment for four  months. This latter case was changed to a different 
method of treatment.  The remaining three cases did improve 
definitely but then became stationary after fou r  to nine months .  

The three cases with no  response to Novolep showed no heal ing 
nor decrease of the d i scharge from the u lcers, but  2 of these cases 
had defin i te i nvo lvement of bone and improved after removal of 
the necrosed bone ; but one case with an u lcer on the planter  aspect 
of each toe is sti l l  not healed, though without i n volvement of bone. 
Of the three completely healed cases, one relapsed in three months 
with an u lcer at the same spot. 

In general, therefore, as soon as the d ressi ng  with Novolep is 
started there i s  an apparent i mprovement i n  the u lcer.  The u lcer 
d i scharge lessens,  and the u lcer looks better and there appears to be 
an attempt at qu icker heal i ng.  The u lcer edges grow q u ickly to close 
the wound but basal growth lags beh ind .  Though encouraging, this 
apparent  hea l ing  i s  not maintained.  Even among completely healed 
cases, half of them relapsed later from repet i t ion of the same causes 
as operated in the first place . Results in cases wi th  bone involvement 
are poor, l i kewise general ly in out-pat ients .  The factors of rest and 
avoidance of trauma are all-important .  The rate of heal ing  under 
Novolep is defin ite ly q u icker than with other applications, but there 
was one case of chronic ulcer of six years' duration which has not 
improved at al l ,  even in  the absence of cl i nically detectable involve
ment of bone. On the other hand, one of the in-pat ient cases did 
have bone i nvolvement but healed completely. 

Summary 

Novolep treatment  of trophic u lcers of the feet was tried in two 







T R EATMENT OF PLANTA R TROP H I C  U LCERS 39 

groups of pat ients .  one i n-patient and the other out-patient .  There 
were better resu l ts  i n  the fi rst,  though there were relapses after d i s
charge from hospi tal . The out-pat ient  group gave poorer resu l ts, 
pro bably because t hey were exposed to repeated trauma.  Hea l ing 
with N ovolep i s  qu icker than wi th other med icaments, provided 
there i s  no i nvolvement of bones. A few ulcers with extensive damage 
to soft t i ssues and with gross infect ion have responded to Novolep 
and they probably would not have healed with other applicat ions,  
except with surgical i n terven t ion . The care of the feet and pro
tect ion from trauma remain as essent ia l  as with al l other treatments .  
Further field tr ia ls are necessary before any defin i te concl us ion 
about Novolep can be given . 
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Note by the Editor 
Two tables of cl in ical notes and some of the i l l ustrat ions have 

had t6 be left out, for reasons of space. 




