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A Classification of -Leprosy Foot Deformities 
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Departmen t of Orthopaedics, Chris t i an Medical College and Hospitals ,  
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CLAWSON and SEDDON ( 1960) , in a s tudy of the late sequelae of sciat ic 
palsy found that of the patients who suffered from persis ten t u lceration , 
lcss t han hal f  exh ibi ted anaes thesia ,  but  a l l  had some fixed deformity of 
thei r feel or toes . They concluded tha t  fixed deformity was a more im
porlan t  cause of u lcera t ion than loss of  sens i b i l i ty .  In  the leprosy patien t,  
an undeformed anaesthe t i c  foo t  can be kept  free from u lceration by the 
weari ng of appropri a te  shoes.  Deformed anaes the t i c  feet, on the other 
hand,  exh ib i t  a high inc idence of  u lcerat ion even with footwear, part icu
larly if  t he deformi t y  concent rates weight beari ng onto a smal l  area of 
ski n .  

. 

Observa t ion of a large n umber of foot  patien t s  has revealed certain 
repeti t ive patterns of deformity ,  and has enabled a relatively s imple 
classification to be drawn up. I t  i s  the p ur pose of this  paper to describe a 
c lass i ficat ion which may provide a usefu l  basis for descript ion and dis
cuss ion of an apparently complex spectrum of cleformity.  

I t  i s  usual to class ify leprosy deformi t i es as ei ther pri mary or secondary. 
Primary deformi t ies are those due to the d i sease process i tself. They i nclude 
loss of eyebrows and all paralyt ic  deformit ies ,  such as are unavoidable 
un less the case comes under adequate medical treatmen t early .  Secondary 
deformi ties are due to causes other than leprosy i tsel f, and are preventable. 
They usual ly  resu l t  from septic compl ications affecting an anaesthetic 
extremity .  This concept i s  retained in  the present c lass ification ,  and i t  
shou ld b e  s t ressed that most secondary deformi ties i n  the foot  resu l t  
d i rec t ly  or  indirectly from trophic u lceration .  This u lceration frequen tly 
i s  a resu l t  of  neglec t of  a pri mary deformi ty .  
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FIG. I 
Natural History of the Deforltled Leprosy Foot 
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All established foot  deformities are associ a ted with a tendency to  
u lcerate a t  a spec i fic s i t e .  ''''i thout surgica l  i n tervent ion,  such feet eventu
al ly undergo total destruction .  The natural history of the untreated 
deformed foot i s  summarized i n  Fig .  ( I ) .  No worker who has witnessed 
this seq uence of even ts, can fai l  to agree with the conclusion reached by 
CLAWSON and SEDDON .  

Figure ( 2) outlines the proposed classification . The direct relationship 
be tween Groups I and II i s  i ndicated by arrows, and the s i te of specifi c  
u l ceration of each group is  a l so shown . 
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I Muscle Imbalance 

A Dropped Foot 

B Dropped Foot 
(Perone Intact) 

C Claw Toes 
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III 
Deformi ty due to Joint 
Neuropathy 

IV 
Heel Deformi t ies 

V 
Calcaneus Deformity 

FIG. 2 
PrilDary DeforlDity 
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D)mamic deformities resulting from muscle imbalance,' Fixed deformities 
(a) Dropped foot, due to lateral popliteal paralysis, results in a high 
stepping gait in which the foot is violently slapped onto the ground at 
each step. The antero-Iateral border bears the brunt of the impact 
because unopposed action of the tibial is posterior causes a slight varus 
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imbalance. It is here tha t  the u lcers associated with the  deformity occur.  
Bone and t issue i s  shown in  the des t ruction of the la teral ray and shortening 
of the foot  follows , and as the deformi ty  becomes nxed , i t  passes in to Group 
II .  

(b )  Most examples of foot  drop are complete ,  but in  some instances 
the peronei are spared. With strong peronei and absent  tibialis 
anterior the lateral balance of the foot is upset i n  favour  of the evertors . 
The pressures along the antero-medial border are accentuated, and u lcers 
typical ly occur here, with destruction of  the medial bones. I f  the peronei 
la ter became paralysed , and the foot is first seen when the deformity has 
become fixed, one may be left wondering why a dropped foot sometimes 
exhi bi ts t h is atypical pattern of destruction. 

( c )  Clawing of the toes is the resu l t  of paralysis of the in tr insic muscles 
of the foot supplied by the posterior t i bial nerve . Hyperextension of the 
metacarpopha langeal jo ints and Aexion of the in terphalangeal joints 
brings the tips of the pulps in to contact with the ground,  where blisters 
and u lcers occur, and osteomyel i t i s  of the terminal phalanx. At a later 
s tage, the metacarpophalangeal capsule stretches and the base of the 
proximal phalanx subluxates dorsal ly ,  and u l timately a complete dorsal 
dislocation occurs ,  with the acutely c lawed toes overriding the heads of 
the metatarsa ls. Once subluxation occurs , the toes tend to become st iff 
in their  c lawed posi t ion ,  and the deformity passes into Group I I .  The 
e ffects of subluxation are : 

( I )  The toes are l ifted clear of the ground,  removing the risk of t ip 
u lceration. 

( 2 )  The pressure accepted by the toe pu lps during ' push off' in walking 
cannot now be taken , and passes further back to the metatarsal heads . 
The extensor digi torum longus tendon shortens and the joint capsule 
develops con tracture. 

(3) The fibro-fatty pad (part of the specifical l y  differentiated plantar 
fascia)  underlying the metatarsal head is  d(awn upwards from beneath 
t he metatarsal heads and thinned out beneath them. The metatarsal heads 
thus become relatively subcutaneous and subj ect unprotected skin to 
high pressure and shear s tress during walking. Ulceration occurs under 
them with a high risk of osteomyel i ti s .  The most characteristic seque l  i s  
destruction of the metatarsal heads with shortening of the foot, but the 
sub luxed toes are spared , and remain perched a long the anterior margin 
of the foot .  

Group I deformities are passively correctible ,  but  they pass into Group 
II when the deformity becomes fixed by contracture of the tendo
Achi l les ,  joint  capsules ,  and fibrosis of subcutaneous tissues . X-rays of 
Group I deformities show a normal foot skeleton , except when a claw toe 
deformity is seen . In Group I I ,  bone and joint  changes are apparent ,  
notably concentric atrophy or absence of the dis ta l  parts of the metatarsals .  
Rarefaction of bone indicates active bone inAammation, and i l lustrates 
the mode of evolution of the deformi ty .  
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The plan tar surface in  Group II deformities is freq uently reduced in 

area ,  but  i s  usual ly  free from scars (except at the anterior or lateral mar
gin ) . The plan tar surface is preserved because it is protected from weigh t 
bearing ; this  is an  importan t fact from the poin t  of view of treatment . 

G R OUP III 

D �formi01 due to bone and joint neuropathy 
Any bone or joint  i n  the foot may undergo destruction as a resul t  of 
con tinued function after inj u ry i n  the absence of pain .  This aspect of 
leprosy deformity is not wel l documented, but  a forthcoming contri
bution (BRAND and H AR RIS ) is l i kely to prove helpfu l .  In the meantime, 
atten tion should be drawn to certain clinical fea tures of the condi tion , 
and to a not u ncommon deformity resul t ing from i t .  The foot is swol len 
and warm , and exhibits excessive subtalar or midtarsal  movement ,  with 
crepi tus .  The sole is  convex, with Aa t tening of the medial arch,  and 
palpable descent  of the head of the talus and navicular.  There is con
tracture of the tendo-Achi l les, which draws the posterior tuberosi ty of 
the calcaneum backwards and upwards, and contributes to dorsal h inging 
of the foot a t  the mid-tarsal plane.  A pressure area develops in the cen tre 
of the sole or in the instep, and it is  here that the u lcers associated wi th 
this deformity appear. Descriptively, the deformity has been named 
'Boat Foot' .  By means of the warmth and swelling, the process may be 
distinguished from osteomyeli tis and ce l lu l i t i s .  X-ray shows crumbling 
and fragmentation of one or more bones,  with roughening of joint surfaces 
and i rregu lar sclerosis .  These appearances may also be at tributed to old 
septic arthri ti s ,  but the absence of sinus scars is  helpfu l  i n  making the 
distinction .  

G R OU P  I V  

Heel Deformities 
These consti tu te a separate surgical problem, and are therefore put in to a 
group of their own . Most cases resu l t  from u lcers under the hee l .  The 
primary ulcer has a particularly obscure aetiology , but once deformity of 
the calcaneum has occurred,  i t  is  perpetuated by localized high pressu res, 
or by rupture of an unyielding scar by shear stresses .  The spectrum of 
deformity in  this group ranges from erosions and spurs on the under
surface of the calcaneum, to bizarre deformi ties resu l ting from partial or 
total destruction of the talus, and calcaneum. These patients may have no 
heel at  a l l ,  and may be transmitt ing weight direct from the lower end of 
the tibia through scarred skin to the ground.  

Destruction of these bones may resul t  from osteomyelit is ,  septic arthritis 
of the subtalar joint, neuropathic disintegration , or a combination of 
these processes .  Cl in ical ly ,  the heel is  scarred, the p lantar pu lp  may be 
destroyed and multiple s inuses may be present .  X-rays show calcaneal 
i rregularities, or partia l or complete loss of talus and/or the  calcaneum 
( Fig. 2) . 
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G R O U P V 

Calcaneus Diformity 
This deformi ty also poses special problems of treatmen t ,  and meri ts a 
category of i ts own . It resu l ts occasional ly from muscle  imbalance fol lowing 
foot  drop surgery, or to avulsion fracture of the insertion of the tendo
ach i lles .  I t has also been seen in calf weakness fol lowing poliomyeli tis i n  
patients who have a lso contracted leprosy . I t  carries with i t  a high risk 
of heel u lceration . On X-ray the foot skeleton may be relatively normal ,  
or  there may be  absorption and flattening of the posterior tuberosi ty of 
the calcaneum.  

D IS C US S IO N  

This class i fication embraces the majority of leprosy foot  mut i lations, but 
in  some instances a combined type of deformity may be seen ,  for example ,  
a bizarre heel deformi ty, and a fixed claw toe deformity with shortening 
of the metatarsal s .  

SUM M A R Y  

A descriptive classification of l eprosy foot deformities is out l ined,  and the 
close relationship of deformity to t rophic u lceration i s  stressed.  No dis
cussion of management is attempted, but the clinical features of each 
group are summarized, and their rela tionships are described . 
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