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V .  The Com p l icati o n s  of Plantar U lcer 
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The compl ications  of plantar u lcer i n  leprosy are important not 
on ly because they often lead to fai l u re of treatment ,  but a lso because 
they may cause permanent damage to the foot .  The neuropath ic 
(Charcot) jo in t  i s  a l so incl uded i n  th i s  s tudy because i t  occurs 
freq uent ly in feet wi th  p lantar u lcerat ion .  

The dominant  feat ures of com pl icated u lcer are i nfect ion and 
oedema.  The i nfect ion may i nvolve not on ly  bone  and jo int ,  but a l so  
venous and lymphatic chan ne ls .  cttron ic oedema accompan ies 
i n fect ion ,  but i t  may exist apart from infect ion as i n  the oedema of 
d isuse or of derangement of t he autonomic system .  

1 t  i s  important to  recogni se t he persi stence of oedema, because 
the condi t ion retards the normal heal i ng  processes and can of itse lf  
l ead to chronic fibrosis of t he subcutaneous t issues. 

The common compl icat ions  of plantar  ulcer are now descri bed . 

Subcutaneous Plantar I nfection 

The lesion which precedes fran k u lceration of the sole is steri le 
unti l  the skin i s  broken .  When infect ion occurs-as a resu l t  of a 
crack i n  the dermis,  or fran k  ulcerat ion-subcutaneous banal 
infection i s  inevitable, and resembles the common i nfect ions of t he 
palm of the hand .  The recogn it ion of infection without u lcerat ion i s  
important  i n  case i t  i s  confused with the ear ly  sterile stage of the 
deep plantar necrosis which precedes u lcerat ion i n  a neuropathic foot .  
Fai l u re to dis t inguish the two les ions  can lead to incis ion of a 
"necros is  b l i ster" i n  mistake for a pocket of pus ,  an error which  can 
i n it iate a tra in  of events  ending in  bone and jo in t  i n fect ion . ( Fig .  3 . )  

I n  both les ions,  there i s  a local i sed swe l l i ng  which i s  tender t o  
pressure and,  a s  i n  t he case i l l ustrated, t here may b e  superficial 
crack ing of t he sk in  suggest ive of a portal of bacterial entry. 

Deep necrosis, however, i s  preceded by several days-or n ights
of cont in uous burn ing pain and heal s  rapidly wi th  ·s imple rest and 
elevat ion of the part .  Deep infection i s  more painfu l  and throbbing 
than burning ; i ncreased local warmth  may be  detected, and i t  does 
not respond to s imple rest and e levation without ant ibiotic t herapy. 
If i n  doubt, i t  i s  wise to rest  t he foot i n  an elevated posi t ion and use 
ant ibiotics. A swel l ing that persists painfu l ly  for 48 hours without 
improvement is then probably puru lent ,  but  i t  is  sti l l  better to 
aspirate for diagnosis than to make a mistaken i ncis ion .  The asp irated 
flu id  i s  steri le from a necrosis b l i ster and wi l l  show bacteria and 
leucocytes in  cases of i n fection .  
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Bone and Joint I nfection 

This is t he t ragedy of p lantar u lcerat ion .  Once estab l i shed it may 
remain incura ble long after the leprosy is arrested ; every effort 
shou ld be made to avoid i t ,  or recogn ize. and treat it at the earl iest 
possible moment .  Symptoms are often masked by the associated 
anesthesia and i t  is w i ser  to re ly  on regular foot inspect ion for 
d iagnosis ,  than on the pat ient  coming of his own accord to seek 
treatment .  

I n  the anesthetic foot, t he exten t  of the i nfect ion is  common ly  
more widespread than appears c l in ica l ly  and the fut i l i ty of local 
metatarsal exci s ion i s  often confi rmed by rad io logy-which demon
strates wider spread of i nfection t han i s  suspected at operation . 

The s i te of the in i t ia l  necrotic les ions before infect ion occurs i s  
shown in  F ig .  1 .  This l ies under a metatarsal head i n  t he forefoot 
(or under t he head of the proxi mal pha lanx of the big toe) ; mid
lateral ly, i t  l ies under t he tuberosity of the fifth metatarsal ; and at 
the heel, under the lateral t uberosity of the calcaneum.  The two l atter 
bony points  present  prominently in the sole when there i s  weak ness 
of the evertors of the foot .  

The r isks of pyogenic infect ion are seen from the diagram : 

FlO. I. ( After G ray 's A natomy) 

A 

media l  
aspect 

c 
Oblique section of foor to show relation of joint spaces to sites of plalllar ulceration 

A, B and C represen t  t he common s ites of necros i s  b l ister. rf u lceration 
occurs, the underlying bone and joint  are exposed to the danger of infecti o n .  

T h e  ank le-joint  is presented i n  m i rror- image to s h o w  h o w  close ly  t h e  synovial  
mem brane of ankle and talo-navicular joints approach on the med ial  aspect of 
t he neck of the talus .  Only " t h i n  and i ndefin i te capsular  fibres" separate the 
joints ( F razer) .  

The mid- latera l  lesion ( B) is  seen to be the most dangerous to the foot .  
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The forefoot ulcer : (A) 
This  exposes t he metatarso-pha langeal joint  and adjacent  bones .  

Spread to adjacent  jo ints  i s  not an  ear ly event, but osteomye l i t i s  
read i l y  spreads up the metatarsal and may lead to pathological 
fracture or  invo lvement of the tarso-metatarsal jo ints .  

The mid-lateral ulcer: ( 8) 
This  is the most dangerous of t he les ions .  I t  i s  a r isk to both the 

cubo-metatarsal and the cu bo-calcaneal jo ints .  Spread from t he 
cu bo-metatarsal read i ly  i nvo lves a l l  t he tarso-metatarsal jo in ts 
except the first ; then by cont inu ity,  t he complex su rfaces between 
t he navicular and cuneiform bones.  There is often d i sorgan i sat ion 
of the midfoot .  

Cubo-calcaneal i nfection cont in ues across the foot and i nvades 
the talo-navicu lar and anterior talo-calcaneal jo ints .  

This  exposes the a n k le-jo in t  to danger because of the surpri s ing 
anatomica l fact t hat the an k le-jo in t  i s  separated from the base of a 
mid- lateral p lantar u lcer by t i ssues wh ich bare ly  exceed 5 mm.  in  
tota l  thickness. Frazer ( 1 946) points ou t  that the synovia l mem branes 
of an k l e  and talo-navicu lar  joints are separated on the medial s ide 
of the neck of the talus "only by thin and indefin i te capsular fibres" .  

C l i n ical ly ,  there i s  often non- infective effusion in to  the a n k le
jo in t  due to the i rr i tat ion of adjacent  sepsi s ;  the swol len ank le  t hen 
raises t he poss i bi l i ty  of a neuropath ic jo int  un less its nature i s  
appreciated . 

The Heel Ulcer : (C) 
This involves the calcaneum only, un t i l  the later stages of 

infection ; but i t  i s  important because the associated decalcification  
weakens the attachment  of the  long p lantar l igament .  Widespread 
involvement of the calcaneum i s  i nevitably fol l owed by col l apse of 
t he arches of the foot .  

This d i saster i s  represen ted cl in ically by  an i rregular pad of  
plantar t i ssues represent ing the sole of the foot, and by a new series 
of bony prominences i n  the sole over which pressu re u lcers may 
develop. (Fig. 4.) 

In collapse of the lateral longitudinal arch, t hese bony kn uckles 
l ie on  a l ine pass ing across the foot from the t uberosity at the base 
of the 5th metatarsal towards the media l  t uberosity of the calcaneum 
(Fig .  2). I f  this l i ne  i s  divided into three equal  parts, the bony 
prominences are : 

I .  The t uberosity of the c uboid. 
2. The anterior t ubercle, or keel, of the calcaneum.  
The resul t ing plantar ulcers ( Fig.  5a) may jo in  to form a l i near 

u lcer passing medially from fron t  to back across the poster ior half 
of the sole ( Fig .  5b) .  
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Col l apse of the medial. longitudinal arch ind icates a grosser 
damage to the foot .  The bony prominences that may present  in  the 
sole a re (Fig. 4b): 

I. The in sert ion of peroneus longus i n to the base of the fi rst 
metata rsa l .  

2 .  The insert ion o f  peroneus longus i n to the 1 st cune iform .  
3 .  The tuberosity of t h e  navicular .  
The c l i n ical lesion i s  a series of ulcers, or a l i near ulcer from the 

base of the I st metatarsal to the med ia l  aspect of the hee l .  
The  fina l  s tage of tarsal d i sorgan i sat ion i s  represented by an  

indetermi nate ulcerat ion i n  the mid-sole (Fig .  5b  left foot) .  
The add i t iona l  p lantar ulcers that may appear as a result of 

major  damage to the bony a rch i tecture of the foot are represented 
in  Fig. 2. Note that in  extreme cases, there may be a pressure ulcer 
over the head of the proximal  phalanx of the second toe. 

Plantar Ulceration in Col/apse of the Longitudinal Arches of the Foot 
The d iagram l ists the s i tes of plantar u lcerat ion wh ich represent  col lapse of 

the longi t u d i nal a rches as fol l ows: 

FIG. 2 

2. 

J. Overlying the t u berosi ty of the c u boid. 
2 .  Over ly ing the anterior t u bercle (keel) of 

t he calcaneum.  
3. Overlying the base of the J st  metatarsa l .  
4.  Overly ing t h e  media l  cuneiform. 
5. Overly ing the t u berosi ty  of the navicular .  

P P H2 ( Proximal  Phalangeal Head 2) repre-
sents tbe u lcer that sometimes occurs over this  
bony p ro m inence when the second toe attempts 
to take over the wa l k i n g  function of the big toe . 
This  occurs when there is fai l u re of the i n t rinsic 
m uscu lature of the big toe.  

Ph lebo-thrombosis and Chronic Lymphoedema 

The patient  with a chron ica l ly swol len lower leg is a frequent 
s ight i n  leprosy sett lements,  and the infrequency with which th i s  
crippl ing compl icat ion i s  t reated suggests that i ts nature i s  not  
always recognised.  The les ions are d i sabl ing and permanent but  can 



FIG. 3 

Infection or Necrosis? 
The swel l ing over the 4th metatarsal head may be an infect ion or a deep 

necrosis blister. If a blister, it wil l  heal with simple rest and elevation. If infection, 
antibiotics and evacuation of pus are needed. The patient did not complain.  

The lesion subsided with rest and elevation after four days, without an 
antibiotic. It is a necrosis bl ister.  III-advised incision would have risked a chronic 
ulcer or subcutaneous banal infection. 



FIG. 4. Col/apse of the longitudinal arches 
(a) In col lapse of the lateral arch the abnormally presenting bony (b) In col lapse of the med ial arch, t he presenting 

points are the tuberosity of the cuboid, and the keel of the calcaneum bony prominences are the base of the 1 st metatarsal , 
(anterior tubercle). These lie in a line from the tuberosity on the base the tubercle on the medial cuneiform, and the tubero-
of the 5th metatarsal to the lateral tuberosity of the calcaneum .  sity of the navicular. 



FIG. 5. Ulceration from collapse of longiludinal arches 
Sa . Col lapse of the lateral arch resul ts  i n  u lcers along a l i ne 

from the base of t he 5 t h  metatarsal to the lateral half of t he 
heel. In this  case, the calcaneum is partly destroyed and t he 
u lcers overlie the tuberosi t y  of the cuboid and the keel (anterior 
t u bercle) of the calcaneum. 

5b. Right foot: The individual  u lcers of t he p revious i l l ustration may fuse into 
a l i near u lcer represent ing complete col lapse of the lateral  longi t u dinal arch. 
Left foot: When there is complete d isorganisation of the foot,  t he plantar u lcer 
i s  an i ndefi n i te lesion over the p resent ing pad of t i ss ues in the middle of the sole. 
( See left foot in Sa. ) 



ANTERIOR 
FIG. 6. The disastrous results of metatarsecfOmy 

The gross deformity of the foot makes the fit t ing  of footwear i m poss i b l e  
without  further operation ; a n d  i t  w i l l  b e  noted that the u lcer for w h i c h  t h e  
operat ion was performed is  s t i l l  presen t .  It i s  suggested that the operat ion be 
abandoned in the treatment of chronic plantar u lcer. 

LATERAL 
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be avoided or treated , i f  t he poss ib i l i ty of venous  o r  lymphatic 
blockade i s  kept in  m ind .  

The  usual cause i s  neglected septic i nfect ion of the foot .  
Secondary phleb i t i s  or lym phangi t i s  occur, at first  acute ly or 
subacutely ; but each recurri ng attack i s  less obvious c l i n ica l ly un t i l  
t he  gross les ion of ph lebo-t hrombosi s or chronic lymphoedema 
below the k nee is  establ i shed. 

Phlebo-thrombosis of the foot and lower leg starts i n  the vic i n i ty 
of the ulcer and spreads a long the deep channe l s  i n to the ca l f. The 
valves are i ncorporated in  the c lot ,  so that when the ve i n  i s  recana l i sed 
(as is usual after a year or so), the venous channe l s  lack val vu lar 
support . Chronic venous  stasis ensucs and the "post-ph lebit ic 
synd rome" i s  establ i shed (DeCamp et a l .  1 952). The acute attack of 
phlebit is may pass un noticed , but usua l ly there is pa in  and swe l l i ng 
of the ca l f  and sole .  There i s  fever. The oedema of the first attack 
may completely subside, but becomes more permanent with each 
fresh  attack unt i l  i t  hardens into a firm non-p i t t ing swe l l i ng of the 
lower leg. 

The sk i n  becomes i l l -nourished and i ndurated,  and may be 
eczematous. An i ndolent ulcer is not  uncommon above the media l  
mal leolus, and must not be mistaken for one which i s  leprotic in  
origi n .  The venous stasis of the sole hi nders normal hea l ing  processes 
and pred i sposes to a subseq uent i nflam matory phlebi t i s .  Lnfect ive 
embol i  are very uncommon .  

Chronic Lymphoedema, or chron ic  lymphatic blockade, i s  an 
ent i ty dist inct from ph lebothrombosis  and i s  much less common .  
During an acute attack ,  the oedema of the dorsum of the foot i s  
associated wi th  v i s i ble l i nes of tender lymphatic channe ls .  

Repeated attacks produce an i ncreasing indurat ion of the s k i n  
a n d  subcutaneous t issues, common t o  other forms o f  e lephant iasi s .  

The  venous c irculat ion i s  un impaired and the hea l ing  processes 
of the sole are relat ively unaffected . 

Both condit ions have been observed duri ng the course of chron ic 
plantar u lcerat ion i n  leprosy, and the importance of the ir  early 
recogni tion and treatment i s  stressed in order to avoid the cr ippl ing 
effects of permanent lymphatic or  venous damage. 

The lesions occur  in other d i seases and are descri bed more ful ly 
by Ann ing  (I 952), Monro ( 1 952), G i bson et a l .  ( 1 950), Cannon ( 1 950), 
Watson (I953) and Ochsner et al. (I  952). 

Chronic Oedema of Disuse 

The lower l imb  depends on act iv i ty, even more than the upper, 
to maintain lymphatic and venous c ircu lat ion .  A neuropathic foot 
often leads to an i nact ive shuffling gai t and this  i s  emphasi sed i f  there 
i s  plantar tenderness .  I t  is poss i b le that nervous i nvolvement of the 
autonomic system is superadded . 
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The total effect i s  a tendency to oedema of the foot, and th is may 
be l im i ted to the sole in  the early stage . The im portance of the 
cond i t ion  l ies in the decreased res is tance to i nfect ion and trauma 
that it encourages ; and the care of the neuropath ic  foot must 
include the recogn i t ion and treat ment of d i suse oedema. 

The les ion wi l l  be recogn i sed during rout ine exami nat ion of the 
feet, but w i l l  be mi ssed i n  the ear ly stages un less the sole i s  palpated 
and pit t ing  oedema sought .  There are no other early s igns ,  except 
for s l ight splay ing of the toes. The leprosy worker w i l l  be aware 
that a s im i lar cond i t ion  i s  noted on the sole of bot h feet i n  cases of 
lepromatous leprosy, but the s l ight swel l i ng  of the sole and sp lay ing 
of the toes i s  not accompanied by p i t t ing oedema . 

Recogni t ion of the cond i t ion ca l l s  for the i n st i tut ion of treatment 
a i med at i ncreas ing the c i rcu lat ion and decreas ing the debi l i tat ing  
effect of chronic oedema on the t i ssues of the sole .  

The Neuropathic (Charcot) Joint 

The neuropath ic  jo in t  of leprosy resembles the les ion seen i n  
d iabetes rat her t han  the  classical "Charcot jo i nt" of syph i l i s .  I n  the 
absence of rad io logical facj,l il ies, i t s  freq uency i s  underesti mated , but 
it  should be suspected i n  every case of anaesthetic leprosy present ing 
unexplai ned pa in l ess or moderately tender swel l ing i n  the tarso
metatarsal region (X at the ank le-jo in t .  Wal k i ng is  often unaffected . 

U n recogn i sed and untreated , the cond i t ion develops s lowly and 
progressively to d i sorgan i sat ion of the foot .  

A neuropat h ic jo int  i s  often associated wi th  p lantar ulcerat ion ,  
as i n  d iabetes ( M art i n  1 952). I n these cases, i t  may be d ifficult  i n  an 
anaesthet ic foot to determ ine  whether a tarsal swel l i ng  i s  due to 
spread ing  i n fection  or early neuropathy.  At the an k le the d ifficulty 
may be to d i stingu ish the les ion from i rritat ion of the ank le-jo int  in 
sep� mid- lateral ulcerat ion .  

1 n the neur6pathic les ion,  no s igns  of i nflammat ion or jo in t-fluid 
are present .  X-ray shows genera l i sed decalcifidlt ion  and loss of 
jo i nt-space with fragmentat ion of the adjacent bon� . 

New bone format ion  i s  m in imal ,  i n  contrast to the s imi lar les ions 
in syph i t i s .  The metatarsa l atrophies and may show spontaneous 
fracture .  As i n  d iabetes ( M art in  L9'53) ,  the les ion also occurs in the 
absence of seps i s  or any vascular cond i t ion .  

Those unfami l iar  wi th  the  cond i t ion should consu l t  papers 
descr ib ing the s imi lar les ion in d iabetes, Bolen ( 1 956), Bai ley et al. 
(J 947), Jacobs ( 1 958) .  There appears to be no l i terature concern i ng 
i ts  occurrence i n  leprosy. 

Metatarsectomy 

I t  i s  not usual  to de scri be surgical i n tervent ion as the compl icat ion 
of a les ion ,  bu t  the occas ion i s taken to draw attent ion to the 
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undesirable effects t hat fol low a high proportion of cases su bjected 
to th i s  operation .  

I n  general, partial metatarsectomy i s  performed in  an attempt to 
ach ieve hea l ing of a chronic plantar ulcer. The observation of a 
number of cases that have undergone th i s  treatment makes it 
doubtful i f  the mut i lat ion is  ever really j ust ified . 

The deformity caused (Fig. 6) is often severe and necessitates 
further surgical correct ion if footwear is to be fitted. The ulcer for 
which the operation is performed may not heal, or may recur (as the 
i l l ustrat ion shows) .  N ot uncommonly, anothet: plantar ulcer appears 
elsewhere on the foot after the intervent ion,  and even if the ulcer 
remains healed, the mechan ics of the foot are permanently disturbed . 

The most convincing argument against metatarsectomy is the 
knowledge that heal ing of a chronic ulcer can be achieved by other 
non-traumat ic methods. I t  is therefore suggested t hat control of the 
compl icat ions of plantar ulcer will be advanced by the suppression 
of what is  largely a useless and crippl ing procedure .  

Summary 

1 .  The compl icat ions of plantar ulceration are descr ibed. 
2. It  i s  recalled that plantar ulceration i s  i tself a complicat ion of 

a previous pressure necros is  of the sole. 
3 .  The serious outcome of several of t he complicat ions i s  described 

and the importance of early d iagnosis and treatment is stressed . 
4. Attention i s  drawn to those compl ications not commonly 

treated in leprosy settlements : phlebothrombosis, chronic lym
phoedema, d isuse oedema, and the neuropathic (Charcot) jo int .  

5.  It  is  suggested that metatarsectomy be considered an avoidable 
complicat ion of plantar ulceration .
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