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The occu rrence of a p la n t a r  u lcer on t h e  a n aest h e t i c  so le  is a 

seri o u s  i nc ident  i n  t h e  cou rse of l eprosy.  The compl icat i o n s  wh ich 

com m o n l y  fo l l ow may pers i s t  long after the d i sease i t se l f  i s  arrested 

by m odern t rea t m e n t ,  and may in fact  lead to t h e permanent  d i sab le

ment  of t h e pat i e n t . 

The appeara nce of a p l a n t a r  u lcer i s  t h e c l i max of a ser ies of c h a n ges 

that have occurred in the mec h a n ics of the foo t ,  lead i ng to the brea k 
d o w n  o f  dev ices wh ich protect t he normal  foot from d a m age d u r i n g  t he 

st resses of wal k i ng.  These changes have been descri bed i n  a prev i o u s  

c h a p t e r  a nd a re represen t ed c l i n ica l l y  b y  da mage i n  t w o  areas w h ich 

correspond t o  the s u rfaces on w h ich  fri c t i o n - pressu res are m a x i m a l .  

Th ese surfaces a re t hat  between t h e  gro u n d  a n d  t h e  p l a n t a r  s k i n ,  

and t h a t  bet ween t h e p lan tar  s k i n  and t h e  underl y i n g  b o n e  at  a n y  

g i ven m o m e n t  of t h e  wa l k i n g  rol l .  Correspo n d i n g  t o  t hese t wo a reas 

of st ress, i t  i s  poss ib le  t o  recog n i se a deep a nd a s u per fic ia l  t y pe of 

damage t o  the p l a n t a r  t i ss ues w h ich c u l m i nate  in a deep a n d  a s u per

ficial  type of u lcera t i o n .  

I t  i s  m uch t o  t he be ne f i t  of t h e  pa t i e n t  t h a t  t h e  cond i t i o n  b e  recog

n i sed in t he pre- u l cera t i ve s tage ,  so t h a t  u lcera t i o n  i t sel f be avoided . 

The nat u ra l  h i st o ry of p l a n t a r  d a m age t herefore fa l l s  i n t o  t h ree parts : 

i .  T he p re-u lcera t ive st age . 

i i .  The p lantar  u lcer .  

i i i .  The compl icat i o n s  of u lce rat i o n . 

( i )  The Pre-ulcerative Stage 

The reg u l a r  observa t i o n  of t he feet  of le prosy pa t i e n t s  ma kes i t  

poss ib le  t o  recogn i se a pre- u lcera t i ve s tage .  W h e n  t h e  i m port a n ce o f  

ear ly t reat ment  i s  recog n i sed , i t  i s  fo u n d  t hat pat i e n t s  t hemsel ves d raw 

a t t e n t i o n  t o  t he i r  own foot-da mage at  a n  i ncreasi ngly  ear l ier  t i me .  

Symptoms depend to some extent  on  t h e  i n tel l i gence of t he 

i nd i v i d u a l ,  b u t  t he fol l o w i ng desc r i p t i o n  appl ies to a n  average case . 

When t here i s  profo u n d  a n d  prol onged deep a n aest hes ia of t he 

sole ,  t he re may be no pre- u lcera t i ve symptoms,  the u lcer be i n g  t he 
fi rst compl a i n t  i f  foot  i nspec t i o n  is n o t  be i n g  mai n t a i ned .  W i t h  less 

deep a naest hes ia ,  t h e re i s  fi rst a b u r n i n g  sensa t i o n  a t  one of t h e  

recogn i sed s i tes of p l a n t a r  da mage, acco mpan ied b y  tender

ness on wal k i ng.  I f  wal k i n g is con t i n ued, t he b u r n i n g  sensa t i o n  

becomes acce n t uated a t  n i g h t  i n  bed , and m a y  d i s t u rb s leep .  The 

pa t i e n t  l i m ps ,  b u t  may co n t i n ue t o  wal k  u n t i l  a fu rther  s tage is 

reached wh ich  may i nc lude t he crac k i n g  of a l arge cal l os i ty ,  or  a 

swel l i n g  at t h e  margi n of t h e  g labrous s k i n  of t he sole .  A t  t h i s  s tage, 

he w i l l  seek t rea t me n t .  
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FIG. I .-All early sign in rhe pre-ulcerarive stage is a spreading of 
rwo or more roes, due ro localised oedema of rhe forefoot. Note rhe 
clear spaces ber ween rhe roes. The local s welling is visible on rhe sole. 

FIG. 2.-A necrosis biisrer indicaring damage ro rhe deep rissues 
ber ween planrar skin and underlying /irsr merararsal. The fluid is 

srerile alld lI"il/ be absorbed if rhe f(lor is resred and raised. 



F I G .  3 . -A lIecrosis bli.l'Ier illdicalillK £/ Ihrewellillg plallfar IIlcer o l 'er Ihe 51h 
/IIelalarsal head. There is al.l'lI a cracked clillosily 011 Ihe plalllar .I'II/jilct, oj Ihe 

dall /a!!ed area. 

F I G .  4.-Sol/1e necrosis blislers derived from Ihe melwarsal heads poilll all Ihe 
lIIedial �'ide of Ihe glabrous .I'k ill .  This olle comes frOIll Ihe 51h lIIelarar.l'al head. 

NOle Ihe cracked callosily lIearby. lIe l'erlheless Ihe cOlllailled /llIid is sferile. 



FI(j . S A . -Necrosis blisters arisillg frOIl/ dOli/age bet weI'll the calcaneal tllberosities 
olld plalltar sk ill uftell track to 0111' sirlt, or the other of Ihe heel olld are largt'. 

FIG .  S Il .-Note that the origin of the lIecrosis alld the track of the blister is visible 
IIlIder a good !tiht.  If allowed to break dO WlI, this IIlcn will be extensive. 



FIG. 7 . - The superficial type 0/ plallfar ulcer. This type in volves 
considerable sk in-loss and inerilable serious secondary infection. 

FIG. 6.-The deep type 0/ plallfar IIlcer. This is Ihe COII/IIIOII 
plallfar ulcer in leprosy. II is really a sinus leading do wlI 10 a 

necrolic area adiacellf 10 Ihe head 0/ the mewwrsal bOlle. 



Flo. S.-The head of the proximal phalanx of the big-toe is flot all illfreqllelll site 
of plantar ulcer ill all allaesthetic foot. 

Flo. 9.-Toe-tip ulceration is often multiple and represents tissue damage due to 
stresses at the final push-oiT of the walking step. They must be distillguished from 
trauma of the toes in drop-foot, in which the damage is on the anterior surface of the 

tip, or even Oil the dorsum. 
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Thc signs of t h e  pre- u lcera t i ve s t agc w i l l  be noted when t he 

pat ien t  f irst  c o m p l a i n s ,  b u t  w i t h  i ncreas i n g  e x per ience a carefu l  

observer w i l l  not ice t hese s igns  i n  s o m e  cases before symptoms 

occ u r. Th is  u nder l i n es t h e  i m porta nce of t h e  wee k l y  foo t  i nspect i o n  

at  w h i c h  a l l  fee t  k n own t o  b e  a n aest het ic  a re observed a n d  pal pated . 

These s igns  a re : 

I .  There is a localised swelling of the foot 
I n  t h e  early s t ages, t h i s  swe l l i n g  i s  i nd e fi n i te and may evade 

ca sua l  i n spect ion ; but  i f  t he two soles a re com pa red i t  i s  poss i b l e  to 

n o t ice a d i fference in  t he lengt h or  wid t h  of t he a ffected foot , d ue 

t o  l oca l i sed oedema.  There i s  a s l i g h t  r ise of local t e m pe ra t u re .  A n  

a ffect i o n  of t h e forefoot w i l l  b e  i nd icated b y  a spread of t h e  t oes,  

between wh ich a clear s pace can be seen ( Fi g .  I ) ; on t he u naffected 

s ide,  t h e  correspo n d i n g  t oes w i l l  normal ly  be i n  co n tact .  T n  a more 

adva nced st age, t he whole  forefoot w i l l  be oedematous ,  t ho u gh t h e  

oedema is  m o re marked o n  t he dors u m  t han o n  t h e  p lantar  aspect 

of t h e  foot  because of t h e  deep at tach ments  of t he glabrous s k i n .  

I t  i s  i m port a n t  to  d i s t i ngu ish  t h i s  cond i t i o n  fro m  t he ge neral  swel l i n g  

of bot h  feet  w h ich  occ u rs i n  some cases of lepromatous le prosy and 

which may res u l t  in  a s l i g h t  separa t i o n  of a l l  the t oes of bot h fee t .  

T n  t h i s  l a t t e r  cond i t i o n ,  a n y  tenderness of  t he s o l e  i s  ge nera l i sed a n d  

not  l i m i t ed t o  any one a rea.  

I n  some cases of pend i n g  u lcera t i o n ,  t here i s  a l oca l i sed and 

d i screte swel l i n g  a t  t he edge of t h e  glabro us s k i n  of t h e  sole,  i nd ica t i n g  

t he occ u rrence of deep necrosi s ,  a s  w i l l  b e  descri bed . 

2 .  There is localised tenderness, on deep palpation 

At t h e  wee k l y  foot i n spect i o n ,  t h e  danger  areas of t h e  foo t  a re 

sys temat ica l l y  pal pat ed wi t h  t h e  t h u m b .  T n  t h e  absence of tenderness 

and swel l ing,  the foo t  can be cons idered u nd a maged ; but  the absence 

of l ocal i sed tenderness in a foot w i t h  loca l i sed s.we l l i n g  s h o u l d  lead 

t o  fu rther  i n vest igat i o n ,  i ncl ud i n g  an X-ray i f  poss i ble,  t o  excl ude 

t he possibi l i t y  of a n e u ropat h ic j o i n t .  

I n  cases w i t h  swel l i n g  at  t h e  marg i n  of t he glabrous s k i n ,  t he 

nearest  a rea of p lantar  ulcera t i o n  s h o u l d  be carefu l l y  pal pated and 

exami ned in  a s trong l i g h t .  

3 .  There may b e  abnormal callosities of the sale 

Cal los i t ies of t he sole  are n o t  u ncommon i n  pat i e n t s  i n  cases of 

t h reate n i n g  p lan tar  u lcer.  These are d i s t i n gu i s hed fro m  t he gen e ra

l i sed th icke n i n g  of t he p lan tar  s k i n  seen in many barefooted people ,  

beca use t h e  abnormal  ca l los i ty  i s  l i m i ted t o  specia l  a reas, and oft e n  

t o  one foo t .  T n  add i t i o n ,  t h e  s u rface of t h e  ca l l os i ty  m ay be cracked 

and in severe cases the crack may extend i n t o  t he dermis .  

A l t h o ugh t h e  cal los i ty  may i t self b reakdown in to  a n  u lcer, i t  i s  
n o t  u ncommon t o  fi n d  a n  abn ormal cal los i ty  i n  cases w h e re a neigh

bour i ng b l i s ter  i nd icates necros is  deep t o  t he ca l l os i t y .  ( Fig.  3) .  
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I n  s u c h  a case , t he u lcera t i o n  w h e n  i t  occ u rs m a y  b e  e i t h e r  at  t h e  

cal l os i ty ,  a t  t he b l i s ter ,  or  i ncl ude bot h .  

4 .  There may b e  a localised blister a t  the margin 0/ the glabrous s k  in 

The ex is tence of a n  " i d i opat h i c  b l i s ter"  has l o n g  been recog n i sed 

as a prec u rsor of certa i n  t y pes of p lan tar  u l cer .  

They have somet i m es been m i s t a k e n  for burns  t hat  have occu rred 

w i t h o u t  t h e  pat i e n t ' s  k n owledge, poss ib ly  when he was asleep.  

This t y pe of b l i ster  i s  descri bed as a necrosis blister, beca use i t  

con t a i n s  ster i le  t i ssue fl u id  deri ved fro m  the necros is  of deep t i ssues 

a t  the area of damage . The bl is ter  varies i n  s ize fro m  I c m .  (especi a l l y  

u nder t h e  base of t he t oes)  t o  5 c m .  ( par t icu larl y  i n  rel a t i o n  t o  t h e  

heel )- Figs . 2, 3 ,  4, 5 .  I t  i s  often  poss ib le  t o  see, w i t h  a powerfu l  

l i g h t ,  t h e  deep t rack fro m  t he necro t ic area t o  t h e  prese n t i n g  b l i s ter  

( Fig .  5b) .  In  the early s t age , t he swel l i ng i s  h a rd and may be dark 

from t h e  presence of bl ood ; b u t  i t  progress ive ly soft e n s  as l i q ue
fac t i o n  occurs .  

A necrosis b l i s ter  i nd icates t ha t  deep da mage a l ready ex is t s ,  a n d  

t hat u lcerat i o n  i s  i m m i ne n t .  The w o r s t  t reat m e n t  i s  t o  preci p i ta te  

u lcerat i o n  by ope n i n g  or  prick i n g  t h e  b l i s ter  and i n t rod uci ng  i n fec

t i o n .  The co n t a i ned fl u id i s  s ter i le ,  and t he cond i t i o n  w i l l  s u bside a n d  

t he fl u id b e  absorbed i f  t he foot  i s  rested i n  bed i n  a rai sed posi t i o n ,  

a n d  covered w i t h  a s i m ple  protec t ive d ress i ng.  A usual  t i me for 

absorpt i o n  is 7- 1 0  days .  N o  a n t i bi o t i c  is necessary, b u t  can be used 

as a prophylact ic .  

S u m m a r i s i n g  t h e  sy mptoms and s igns  of t h e  pre- u lcerat i ve s t age,  

i t  can be sa id  t ha t  t he co m p l a i n t  by t h e  pat i e n t ,  or  t h e  d i scovery by 

t h e  foot  i n spector,  of a foot w h ich  has an a rea of loca l i sed swell i ng 

a n d  tenderness over t h e  k n own u l cer-beari n g  areas of t h e  sole  is i n  

danger  o f  u lcera t i o n .  T h i s  d a n ger  i s  i m m i ne n t ,  i f  t here i s  a lso a 

l ocal i sed and cracked cal los i ty ,  or a necrosis  b l i s t e r ; b u t  u lcerat i o n  

c a n  be avoided even a t  t h i s  s t age b y  s u i t a ble t reat men t .  

(i i)  The Plantar Ulcer 

The p l a n t a r  u lcer of t he n e u ropat h i c  foot  of leprosy is o n l y  t oo 

fa m i l i a r  t o  a l l  workers .  I t  occ u rs e i t her as a deep a n d  often  c h ro n i c  

ho le  correspo nd i n g  to d a mage t o  t i ss u es cl ose t o  bone ; or  as a s u pe r

ficia l  and often acute u lcer, correspon d i n g  t o  d a mage at t he s u per

ficia l  a rea of fric t ion-damage. 

A l t h ough co m m o n l y  s i ngle ,  p l a n t a r  u lcerat i o n  may be m ul t ip le  
a n d  as m a n y  as fou r  u lcers may be presen t  o n  one sole ,  excl udi n g  

associated toe- t i p  damage . T h e  d i s t r i b u t i o n  and freq uency of t hese 

u lcers has been descri bed i n  a prev ious  chapter .  

a.  The deep type 0/ plantar ulcer ( Fig. 6) 
This i s  the common chron ic  u lcer o n  t he sole  of the foo t  in leprosy, 

t h ough it  may be mas ked by associated longsta n d i n g  secondary 

i n fect i o n .  When t h i s  i n fect i o n  i s  m i n i ma l ,  i t  is seen t o  be a col l a r-s tud 

type of hole  lead i n g  fro m  the  s k i n  s urface t h rough a fu n ne l  w h ich 
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opens in to the necrot ic area adjacent to the underlying bone. 
Frequently, the pat ient walks  on such a foot without  any dressing 
or other protect ion .  The danger of secondary i nfection of bone and 
jo in t  i s  great, but sk i n  loss i s  m in imal . 

Neglected necrosis blisters frequent ly in it iate a deep ulcer. I n  
th i s  case, the ulcer may persist a t  the s i te o f  the blister ; but often i t  
extends t o  i ncl ude the damaged s k i n  directly overlying the affected 
bony prominence, and the cond i t ion then appears as a long ulcer 
extending from the hard skin of the sole round to the soft skin on 
the adjacent non-weight-bear ing sk in .  

I n  leprosy, as  i n  d iabetes, there i s  a frequent associat ion of  th i s  
type of  plantar u lcer w i th  the neuropathic jo in t  of  Charcot .  Such a 

joint may be at a distance from the act ual ulcer, and is com monly 
at  a tarso-metatarsal or even at the ank le-joint .  
b.  The superficial type of plantar ulcer (Fig. 7) 

This type of ulcera t ion i nvolves a large area of skin and may or 
may not i ncl ude deeper t i ssues. I t  i s  fortunate that i t  i s  not as common 
as the deep type,  for serious secondary infect ion i s  i nevitable and the 
damage to the foot may be considerable .  A si milar ulcer is  also seen 
under the head of the proxi mal phalanx of the big-toe ( Fig. 8 )  and 
at the tips of the toes ( Fig. 9) and i s  not uncommon at the heel . 

I n  th is  type of ulcer, sk in  loss is an important factor and some 
type of sk in  replacement i s  necessary to effect an adequate cure of 
the condit ion without deformity.  

The course of plantar ulceration varies in i t s  outcome. I t  may 
l ead either to spontaneous and permanent cure, to spontaneous cure 
with later relapse, to  chron icity without complications, or to 
chronicity wi th  comp l ications .  

I t  is not u ncommon to find chronic u lcers on which a patient 
has walked for years wi thout  special t reatment .  The reasons for the 
variat ion in the cou rse of the condi t ion are not fully understood, but 
undoubtedly i nclude the extent of secondary i n fection and the 
degree of deep anaesthesia, as wel l as the time during which the 
anaesthesia persists or  recovers. The degree and duration of i ntrinsic 
palsy of the foot  is also a factor. Superficial anaesthesia  is always 
present but may be limited to an area in which the ulcer occurs ; 
however chronic ulcers may persists after partial restoration of plantar 
sensibility. Chronicity i s  also related to the use of the foot, for rest and 
i mmobilisation  wil l  permit  heal ing to occur  i f  maintained long enough. 
Summary 

In describi ng  the natural h i story of plantar ulcerat ion in leprosy, 
s tress has been placed on the pre-ulcerative stage, because t reatment 
at this time is relat i vely easy and effective. 

The established ulcer i s  a problem mainly because of the tendency 
to relapse and because of the frequency of complications and their 
gravity. These complicat ions are described in the f0110wing section .  




