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Tarsal bone les ions may occur in as h igh a proport ion as 2 5 %  of leprosy pa t i en ts .  
Some of  t h ese l e s ions  deve l o p  i n t o  a progressive dis in tegra t ion that  resu l t s  i n  
marked deformity a n d  i n creasi n g  d isabi l i t y .  For years t h is was considered t o  be part 
of the spec i fic  l eprosy process and to  be u n responsive to  rou t i ne t rea t m e n t  
methods .  Recent  investigat ions  s h o w  that  these lesions w i l l  hea l  i n  response to 
s imple  trea t m e n t  methods,  but  req u i re a consi d e rable  length of t ime .  This paper 
descr ibes these lesions,  the i r  d ia gnosis and  t re a t m e n t ,  w i t h  special  reference t o  the  
c l in ica l  s igns  and sy m p t o ms for th ose who d o  not  have fac i l i t ies  for  radi ogra phic  
examinat ion .  

Many leprosy pat ients ,  when the d isease is first d iagnose d ,  a l ready have m arked 
deform ity and d isab i l i ty  of  the fee t .  The lep rosy worker is  confron ted w i th  the 
prob lem o f  mak ing  the best o f  what is  left in  order to try and give the pa t i en t  fee t  
that  a re u lcer-free and  u se fu l .  H owever, when rev iewing pat ients  who have  been 
under medical  trea t m e n t  for years,  one rea l izes  that  a l t hough on adm ission the 
pa t i en t  had "good fee t "  they are now deformed and requ ire spec ia l  care .  Why 
does th is  progressive deform i t y  occur ,  and  w ha t  can we do to preve n t  i t?  

The common cause s  o f  progressive deform i ty a re : 
( I) Repea ted  m i n o r  u lcers and o ther  tra u m a  which s lowly resu l t  in t he loss of 

the t issue of the foo t ,  especia l ly the toes and the fron t of the foo t .  This trau m a  
c a n  usual ly be prevented i n  t h e  co-opera t ive pa t i en t  b y  adequate  educat ion i n  the 
care of  the  fee t  and  the u se of  su i t ab le footwear .  

( 2 )  Gross seps is  a n d  osteomye l i t i s ;  these m ay resu l t  from a n  acciden t ,  a burn,  
or neglected m i n or trauma , and  cause m arked loss of  t issu e ,  w i t h  scars that  m ay 
contract  and  d istort p art  o f  t h e  foot .  Educat ion of the pa t i en t  and ins t ru c t ions to 
report and trea tment  of  a l l  i n fect ions  as soo n  as poss ib le  w i l l  m in im ize resu l ta n t  
deform ity a n d  loss of  t i ssue .  Trea tment  m u s t  i n c lude  adequate res t ,  w h i c h  i s  often 
neglected because of the accompanying d im i n u t io n  of  pain perce p t ion . 

( 3 )  Progressive breakdown of bone (Paterso n ,  1 96 1 ) ; th i s  is not  of necessity 
associa ted with sepsis but gradua l ly  al lows i ncreas ing deform ity  to occur .  For  long 
i t  has been t hought that  these les ions a re a part  of  t he specific leprous p rocess and 
that  they a re d ifficu l t  or  impossib le to  t rea t  ( Harris and Brand ,  1 966) .  H oweve r ,  
recen t i nvest iga t ions  have shown tha t early d iagnosis and act ive t r e a  tmen t w i l l  
resu l t  i n  b o n e  hea l ing w i t h o u t  deformi ty . T h e  bones m os t  comm on ly affe c ted are 
the t arsa l bones ,  t hough the adjacent  metatarsal bases and the lower ends  of the 
t ib ia  a n d  fibu la m ay be secondar i ly  i nvolved .  The condi t ion  is hereinafter referred 
to as tarsal bone d is in tegra t i o n .  

The first two cond i t ions  a re we l l  known and art ic les  on them are leg ion . T h e  
rem a inder o f  t h is paper is  o n  t he t h ird cause ,  and is  spec i fica l l y  wr i t ten , bearing i n  

* R eceived for publicat ion 3 1  Ju ly , 1 9 7 2 .  
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mind  tha t  many lepro sy workers d o  not  have rad iograph ic  fac i l i t ies re <l d i l y  
ava i l a b l e .  

Tarsal Ilone D isin tegra t ion 

In  some leprosy pa t ie n ts pro gressive d is in tegrat ion of bone appears to fo l low 
compara t ive ly minor  tra u m a .  T h is usua l l y  occurs in persons  who have a 
d im inu t ion  of pa in  percep t ion  and so con t i n u e  to ret raumat ize the bone dur ing 
every day usage . H av ing  n o  warning  of the increas ing d a m age they do not  rest  the 
tra u m at i zed bone and  thus  e n courage the  body's a t t empts  to rep a i r  t he damage . 
This  d is in tegra t i o n  may be progressive u n t i l  there is complete  destruct ion of par t  
of the  foo t .  I f  the  re peated t rauma is  preven ted ,  hea l ing  of  t he damaged bones can  
occur  (Warre n ,  1 9 7 1  b ) .  

Cl in ical  F indings 

The ear l iest  les ions  prese n t  as a m in imal  swe l l i ng of the foo t ,  w i th  som e heat  
over the affected a rea ( Lennox ,  1 96 4 ) ;  there is no obvious deform ity of the foo t  
a n d  the  pa t i en t  d oes not  usua l ly  comp la in  of a n y  pa in  or d isco m fort , b u t  an  
abscess m ay be suspected ( F ig .  I a ,  b )  (Pr ice , 1 960) .  

Carefu l h i s tory-t a k ing  may revea l :  
( I ) A n  acc iden t causi n g  u n usua l  tra u m a  to the foo t  ( t r ipp ing i n  a dra i n  or over 

a stone is  com m o n )  (Pa te rson and J ob ,  1 964) .  
( 2 )  A period of re l a t ive inact iv i ty  su ch  as  occu rs during  pro longed bed  res t  for 

in tercu rre n t  d i sease or chron ic  lepra react i o n .  
( 3 )  A period of  immob i l i za t ion  of a foot  in  p laste r ,  such  as i s  used for the 

trea tmen t of u lcera t io n  of  t h e  foo t  in  leprosy , fo l lowed by rap id  resu m p t ion of  
wa l k i ng .  The i m m obi l i za t ion  may have been of  the unaffec ted foo t ,  neverthe less 
resu l t i ng i n  re la t ive inac t iv i ty  d u ring  the use of  a p laster  cas t ,  but i s  m ore 
common ly of the  a ffected o ne ( H arris and B ra n d ,  1 966) .  

( 4 )  A rece n t  a rea  of  sepsis on the  foo t ,  though th i s  m ay have  a l ready hea led .  
( 5 )  The  use of  cort icosteroids for leprosy , or i n tercurre n t  d i sease . I n  m any 

cou n t ries  cort icostero ids  ca n be pu rchased eas i ly  and are  taken as ana lges ics ,  so 
that  the i r  u se m ay n o t  be im med ia te ly obvious .  

(6)  Rece n t  l epra react i o n ,  i nc lud ing  n e ur i t i s ,  and common ly  assoc iated w i t h  
para lysis  o r  pares is  of  the  a ffected foo t ,  or w i t h  swe l l ing  of  t h e  foot .  

H owever,  in  many  ins tances none of  t hese fac tors i s  obv ious ly p rese n t  a n d  the 
pat ien t den ies any possib l e  cause for the  heat  and  swe l l i ng .  

In  more adva n ced cases  some cre p i t u s  ( Le n n o x ,  1 964)  may be  pa lpated over 
the  poin t of  m a x i m u m  hea t and swe l l ing  and a fla t ten ing of  t he arch of  t he foo t  
m a y  b e  observed w h e n  the  t w o  fee t  are p l aced sole to  so le .  T h is fla t t e n i ng of the 
arch i s  a very usefu l sign ( F ig .  2a,  b ) .  

F u rther  b o n y  d is i n tegra t ion  may resu l t  i n  abnormal  m ob i l i ty of t he affected 
area - usua l ly  the  ta lo-navicu la r  area .  If  excessive m ob i l i t y  ( Le n n o x ,  1 964)  has 
been p rese n t  for som e  t ime there may be no  obvious hea t ,  t hough res idua l  
swe l l i ng a n d  deform i t y  may be p rese n t .  The pat ient  cou ld  s t i l l  wa lk  on the ank le  
i l l u st ra ted i n  F ig .  3 ,  b u t  he com p la ined of  som e  instab i l i ty ! I n  these la ter  cases 
there i s  u su a l l y  l i t t l e  doubt  regard ing  the d iagn os is ,  and fu l l  t rea t m en t shou ld  be 
inst i t u ted w i thout  de lay  if a fu nc t iona l  foo t  is  to be achieved after hea l i ng .  
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Fig ,  1 ( a ) ,  Swe l l ing  of t h e  fo ot tha t  may occur wi th  an early naviculo-cu ne i form lesion ; 
( b ) r a d i ogr a p h  of ( a ) ,  T h e  les ion co m m e n ced as a fra c t ure of t he t a l us a n d  c a l ca n e u m  5 years 
il l u s t ra ted  in  Fig ,  I ( a ) ,  

The progress of  d is in tegra t i o n  varies grea t ly  i n  d i ffere n t  p a t ien ts ,  In  one pat ient  
w i th  a k nown frac ture susta ined 6 months  ear l i e r  there w as st i l l  no apprec iab le  
deform i ty and m in ima l  bone d is in tegra t i o n .  In  another ,  there was com p lete  loss 
of the ta lus ,  with d isorga n iza t ion  of the ank le w i th in  6 months  of his i n i t i a l  
com p l a i n t  o f  " sl ipp ing  i n to a gut ter" . 

I f  rad iogra p h ic e x a m i n a t ion is possib l e ,  i t  is the idea l  method of d i agnos ing and 
cont ro l l i n g  the  trea t me n t  of  t h is cond i t io n ,  b u t  i n  i t s  abse n ce adequate  t rea tment  
that  w i l l  p reven t permanen  t d isab i l i ty  is  st i l l  possib l e .  

For rad iograp h ic d iagn osis two v iews a re rea l ly necessary . 
F irst , A P  or pre ferably A PO ( w h i c h  more c lear ly defines  the a n ter ior tarsal  

bones) .  The fi l m  should be p laced and the  e x posu re adj u sted so that a clea r v iew 
of the  ta lus head is obta ined .  Th is mea n s  the pha langes  of  t he toes wi l l  be 
over- e x posed and  not we l l  v isua l i zed .  



1 40 GRACE WA R R EN 

Fig.  2 ( a ) .  Flattening of the  arch of the a ffected  foot ; (b ) m arked radiographic  changes of 
affected foot shown in ( a ) .  

Second , a true la tera l  v iew of  the ca lcane u m , with the fi lm p laced so that  a l l  
t h e  tarsa l s  a n d  t h e  lower port ion  of  t h e  t ib ia  a re visua l ized . A standing la tera l  v iew 
gives  the best  posi t ion  for fu ture comparisons .  I f  deform ity of the ankle  i s  present  
care must  be  taken to ge t the t rue  la tera l of the calcaneum and not  of the ank l e  
j o i n t .  These two v i ews  should  revea l  a l l  les ions ,  though i n  a grossly d istorted ank l e  
some  adjus tment  o f  t h is posi t i o n  may be needed to defi n e  the  affected bone  and 
an A P  view o f  t h e  a n k le may a lso be advise d .  

Ear ly les ions  of t h e  t a l u s  and nav icu l a r  are m o s t  eas i ly  d iagnosed from the 
latera l  v iew, but those of  the  m id d le and latera l  cune iforms and cuboid are seen  
ear l ier  on  the  APO v ie w .  W i th  carefu l p lace m e n t  i t  is  possible to  ge t the  APO and  
latera l  v i ews  of  one  foot  on to one 8 x l O in X-ray fi l m  ( F ig. 4 ) .  I f fi l m s  are 
read i ly  ava i l ab le , it is des irab le  to rad iograp h  both fee t  so that  the abn orm a l i ty  
can be compared wi th  the  norm a l  foo t .  I dea l ly , every pa t i en t  shou ld  h ave h i s  fee t  
rad iogra p hed a t  t h e  t i m e  of t h e  d iagnosis of leprosy i n  order that  a n y  ear ly bone 
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Fig. 3 ( a ) .  Soft  fluc tuant  swe l l ing  of the  a n kle  area w i thout  heat  or obvious i n fla m m a t ion ; 
( b )  radiogra p h  of ( a ) .  The les ion co m me nce d as a frac ture of the  talus a nd c a lc a n eu m  5 years 
earl ier .  

les ions can be detected and trea ted before rea l  deformity occurs and to  provide a 
base l i n e  for la ter  comparisons .  

The ear ly and less d isab l ing  lesions  m ay appear as :  
( I ) a vagueness of out l i ne  of one or m ore bones,  with or without a defin i te  

change i n  shape ; (2 )  a fran k  frac ture (Pa terso n ,  1 96 1 ) ; som et imes a t tent ion  i s  
d rawn to i t  b y  su rrou nd ing  osteoporosi s ;  (3)  a port ion of the m ed u l lary bone 
appearing to be squeezed o u t  through the frac ture l i ne  ( F ig. 5 ) ;  ( 4 )  a change in  
shape of a bone without any obvious break i n  the con t i n u i ty of the cortex 
(espec ia l ly  the ta lus)  ( F ig .  6a ,  b ) .  

Late les ions m a y  appear as a gross change in  the shape of o n e  or m ore bone s ,  
w i t h  the  loss of  adjacen t jo in  t spaces.  T h e  residu a l  b o n e  m ay b e  fragmen t e d  a n d  
t h e  stress of w a l k i n g  may have d isplaced t h e  fragments ,  s o  t h a t  the  remaining 
bones are i m p acted and  the  n ormal  arch i tec ture of the foot  is los t .  Every degree 
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F i g .  4 .  P l a ce m e n t  o f  A P e  a n d  la t e ra l  v iews o n  o n e  8 x l O i n f i l m .  A d e fo r m i t y  of  c a l c a n e u m  
a n d  a n o t h e r  of t h e  t a la-n avic u l a r  a rea  ( w i t h  p i n  i l l  siw ) a re v isu a l i z e d .  

F ig .  5 .  Port i o n  o f  m e d u l l a ry b o n e  b e i n g  sq ueezed o u t  t h ro u gh a c r a c k  i n  the cort e x  of  t h e  
ta l u s .  T h i s  lesio n p rogresse d t o  c o m p le t e  l oss o f  t h e  n e c k  o f  t a l u s  a n d  c o l l a pse of t h e  h e a d  w h e n  

u n rest r ic t ed w a l k i n g  w a s  a l l owed f o r  6 m o n t h s  a f t e r  a sh ort  per iod o f  p l a s t e r  i m m ob i l i za t i o n . 
H e a l i n g  eve n t u a l l y  re q u i red 18 m o n t h s' i m m o b i l i za t i o n .  

of deformity may be prese n t .  The s t i l l  act ive bone  les io ns  w i l l  have a hazy  
appearance .  Hea led lesions  w i l l  usua l ly  appear  sc lero t i c ,  w i t h  smoot hed- o ff edge s 
( F ig .  7a ,  b ,  before and  a fter  PoP ) .  A t  surgery it has  been fou n d  tha t th i s  bone is 
very dense and hard . I n  p rac t ice t h is healed sclerosed bone has not been see n  to 
fracture or  to d is in tegra te . 

Ma nagement 

The trea t m e n t  fo r a l l  stages of  ta rsa l bone d i s in tegra t ion is im m ob i l iza t ion in  
the fu nct iona l  posi t io n  for an  adeq u a te per iod of  t ime  to a l low complete  bone 
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Fig.  6 (a ) .  Deformed ta lus  navicular  bone  in foot of 8- to I O-year-old Chinese boy ; (b ) normal 
foot for compariso n .  

hea l ing  to occur .  Th is i s  u su a l ly ach ieved by use of a be low-k nee p las ter-of-Paris 
(poP) wa lk ing  cast .  I dea l ly  the  length of  t ime shou ld  be determined radio
graph ica l ly , but in  the  abse n ce o f  t h is the fo l lowing method w i l l  p rove effec t ive .  

The ear l iest  lesions  are d i ffi cu l t  to d i ffere n t ia te from frac t u res and spra ins .  
Even  rad iographic  ev idence of  a stress fracture m ay not  be appare n t  for 4 to 6 
weeks.  I f  a pat ie n t  prese n t s  w i t h  a s l ight ly warm , swol l e n ,  u ndeformed foot  and 
n o  defi n i te  h istory , i t  i s  advisa b le to support  the foot  with a crepe bandage and 
give d i u re t ics  for a few weeks,  whi le  a l low ing the pa t i en t  to con t inue  reasonab le  
act iv i ty . I f  the  sym p toms do not  subside w i th in  4 weeks,  then  i t  shou ld be 
assumed that  a bone lesion  is prese n t ,  even if  radiograph ic  exam inat ion i s  not  
possi b l e .  I f  rad iograph ic examinat ion is possib le  i t  shou ld be done every 3 to  4 
weeks  u n t i l  a l l  sy m p toms  have stlbsided , or a bone les ion is' appare n t .  

O n ce i t  is dec ided to treat  t h e  les ion as  a tarsa l bone d i s in tegrat ion a we l l-fi t ted 
(PoP)  wa lk ing  cast  shou ld be appl ied ,  tak ing spec ia l  care to m ou ld the p l aster to  
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Fig.  7 ( a ) .  Breakdown in navic ular bone ; (b)  healing of navicular bone after 6 m onths' 
imm obilizatio n .  

the shape of the fo ot and to h o ld the foot in a fu nctional posit ion ( ankle at  90° 

without inversion of the hee l)  (Warre n ,  1 97 1  b ) .  
I f  t h e  b o n e  le sions  involve t h e  body of talus a n d  the calcaneum im mediately 

below the talus,  the weight should be carried through a Bohlers iron from the 
tib ia . The leg portion of the plaster needs to be e x tra well  fit ted to do this 
(Warren , 1 97 1 ) . For bone lesions a t  other sites a standard w ood or rubber rocker 
can be u se d ,  or a fla t  so led p laster can be applied to be worn i n  conj u nction with 
a fla t  sandal .  I n  the fo ot with a doub tfu l  lesio n ,  this  p laster can be kept on for 2 
to 3 months ;  at the end of this period tria l  walking shou ld show if it w as a true 
bone lesion or not. For a definite lesi o n ,  the plaster can be changed at  3 m on ths 
to al low radiographic studies when these are availab le ; the plaster can then be 
reapp lied fo r another 2 to 3 months before fu rther radiographic studies,  and trial  
walking carried o u t  if  the rad iographs are sa tisfactory .  

The early lesion requ ires 4 t o  6 months for fu l l  healing,  s o  if radiography i s  not 
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ava i l ab l e  it is advisa b le to m a i n ta i n  p laster im mob i l iza t ion for abou t 5 m onths  
before a l lowing  tria l walk ing.  Chang ing  of  the p laste'r shou ld  be wel l superv i sed .  I f  
rad iograph ic  s tudies  are possib le i t  i s  importan t  t o  ensu re that  the pat ient  does 
not walk whi le wait i ng  at  the X-ray departme n t ,  as he may damage the hea l i ng 
bone and  de lay fu rther  hea l i ng .  A lso,  if at a l l  possib l e ,  the p lasters should be 
appl ied by the medica l  officer in  charge h imse l f  so tha t the op t i m u m  pos i t ion 
may be ach ieved . This  is  e specia l ly  important  when there is m ob i l i ty of the foot ,  
a s  in  t h e  more advanced cases ,  and a poorly m ou lded p laster m ay increase the 
deform ity . 

Tr ia l  wa lk ing  is a graded me thod of re t u rn  to u n su pported w a l k i ng.  
A s  i t  is imposs ib le  to  assess, on rad io logical  eviden ce a lone,  i f  hea l ing  after 

d is in tegra t ion  is com p le te , the fo l lowing rou t ine  has bee n form u lated . I t  does 
revea l  most cases of  incomple te hea l ing  and  a t  the sam e  t ime prov ides a gradu a l  
re t u rn  to ac t iv i ty  t h a t  assists i n  reca lc i fica t ion  of the osteoporot ic  bones and he lps  
reduce the possib i l i t ie s  o f  stress frac tures  and fu rther ep isodes of d is in tegra t ion . 
Tria l  wa lk ing  is a lso u sed at H ay L ing  Chau , wi th  modifi ca t ions ,  on a l l  occasions 
when n ormal  ambu la t ion  is  be ing resu med a fter prolonged non-use of a foot ,  such 
as after u lcera t i o n ,  react ion , su rgery , or  complete  bed res t .  

Method 

( a )  The affected foot  is  firmly bandaged ; (b) su i tab le  shoes with res i l i en t i nsoles 
are laced o n  to the  foot ;  (c) wa lk ing  aro u nd the bed i s  then a l lowed for 3 m in on 
three occas ions  on  the first day ; ( d )  after wa lk ing  the foot is  checked for heat and 
swe l l i ng .  This p ro cedure is  repeated da i ly ,  provided no heat or swe l l ing deve lop s ,  
bu t  the t ime  is in creased gradua l ly , to  5 m i n  on  the  second d a y  and 1 0 m in  on the 
th ird day , so that at the  end of  a week the pa t i en t  i s  wa lk ing abou t ,  i n  the 
hosp i t a l ,  for 3 0  min three  t imes a day.  

I f swe l l i ng  of the  foot  occurs,  or t he re are o ther  ind icat ions  of impend i ng 
trou b l e ,  the  i n creases are taken more s lowly and d iu re t ics m ay be give n ,  bu t if the 
swel l i n g  subsides befo re t he next  day i t  is usual l y  on ly  " trave l oedema" and the 
use o f  the  crepe bandage su pport helps to p reve n t  th is .  If  heat  over the  damaged 
bones occurs a n d  does n o t  subside overn ight the bones  should be regarded as  n o t  
fu l ly  healed and  comple te i m m ob i l izat ion resu med for a further 6 to  1 2  weeks .  

Tr i a l  wa lk ing  a l so  he lps  to p reven t  breakdown of the  ski n  of the  so l e  such  as  
frequen t ly occu rs when  a pa t ie n t  w i th  a n  a naesthe t i c  foot  resum es w a l k i ng after a 
prolonged per iod o f  com p lete immobi l i za t ion  or bed res t .  I f  the pa t i en t  has 
adequate  musc le  act ion ,  he can start us ing weight s  i n  conj unct ion  w it h  tr ia l  
wa l k ing to s t imu late  move m e n t  and circu la t ion  wi thout  the  risk of  a fracture .  
This commences with ha l f-pound  (230-g) resistance t o  dorsifle x ion and  the  weight 
gradua l ly  i ncreased as  stre ngth re tu rns .  

Advanced Lesions 

In m ore advanced d is in tegra t ions  the d iagnosis i s  m ore obvious .  If heat  and/or 
swe l l ing  are s t i l l  p rese n t ,  hea l ing can be expecte d .  If  mobi l i ty  has  a lready occurred 
i t  is  w isest to a l low 9 months  of immobi l i za t ion  before tr ia l  wa lk ing when 
rad iogra p h ic control  i s  no t  ava i l ab le .  The posi t i o n  of  the foot  d u ring each p l aster 
appl icat ion is  m ost importan t .  If  the foot  can n o t  be m ou lded into a funct iona l  
posit ion  i t  may be advisab le to cons ider  surgica l  reconstru c t io n ,  u sing i n terna l  
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Fig .  8 ( a ). E x ternal  view on admission of foot shows m ul t i p l e  d ischarging s inuses;  
(b ) ra d iograph o n  ad m issi o n  shows oste omyel i t i s  and  d is integrat ion ; ( c )  radiograph some 1 2  
m o n t h s  l a t e r  shows b o n e  hea l ing  w e l l  advanced . 

fixa t ion .  Hea l ing  of these bones does occu r after  su rgery if com plete  i m m obi l iza
tion i s  achieved . A period of 9 to 1 2  months is req u i red for hea l ing  of a m id-tarsal 
wedge osteotomy , but a ta lo-calcaneo wedge w i l l  usua l ly  hea l  i n  4 to 5 m on ths .  

If  there is no  sign of  heat  or swe l l i n g  and the deform ity and/or  m obi l i ty has 
been p rese n t  fo r a long t ime w i thout  change ( over 6 m on ths) ,  i t  can be assu m ed 
that  any les ions that  were prese n t  have hea le d .  O n  rad iograph ic  exam ina t ion they 
w i l l  be see n  to be smoothed o ff and scle ro t i c .  S imp le immobi l i za t ion  w i l l  do l i t t l e ,  
i f  anyth ing ,  to i m p rove sta b i l i ty a n d  reduce d i sab i l i ty  u n less surgica l i n terve n t ion 
precedes the  immob i l izat ion . I t  may be necessary to use a bone graft from the 
i l iac  crest to make up  for a defic i t  i n  bone bu lk .  The hard sclerosed bone m ust  be  
chise l led out  u n t i l  a b l eed ing  surface is  d isp layed and comp lete  i m m ob i l izat ion 
ma in ta ined for up  to  1 2  m o n ths ,  or  possib ly even longer .  A ny i n fec t ion  m ay lead 
to reject ion o f  the gra ft and w i l l  de lay fu s io n ,  but  provided the foot  i s  he ld  
comple te ly i m m o b i l ized a t  a l l  t imes ,  i n  the  posi t io n  of  fu nct ion ,  a favourab le  fin a l  
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outcome can be hoped for .  T h is somet imes  poses  proble m s  and requ i res som e  
ingenu i ty  to immobi l ize and yet  a t  the sa me t i m e  a l low for dressings o f  
d ischarg ing s inuses .  

In  the  foot  in  which bone d is in tegra t ion  is com p l i ca ted by seps is ,  the same 
pri n cip les  hold . I mmob i l ize in  the  opt i m u m  posi t ion w h i le trea t ing the infec t ion 
w i th  loca l packs and  a n t i b io t ics ,  and  a u se fu l  foot  can often be sa lvaged 
( F ig .  8 a ,  b and c ) .  B u t  R E S T is  esse n t i a l -and because of the d i m i n u t ion of pa in  
percep t ion  the  pa t ie n t  w i l l  n o t  res t  u n less forced t o .  Even  one weigh t-bear ing step 
taken a t  a p laster change may frac t u re the  newly formed ca l lous  and delay hea l ing 
by many mon ths .  

Comments 

D isin tegra t i o n  of the b ones of the  foot  of a leprosy suffe rer m ay progress u n t i l  
t h e  foot  i s  a u se less member  a n d  a rea l  d isab i l i t y .  However,  no  m a t ter h o w  severe 
the les ion is when first d iagnosed , it is usua l ly  possib le to ach ieve hea l i ng of the 
rema in ing  bones.  Provided that destru c t ion has not progressed too far ,  the 
rema inder  of  the  foo t  can become a u sefu l member aga i n ,  though this m ay req u i re 
much t ime  and  ingenu i ty  o n  the  part of the  medica l  workers .  

Tarsa l bone d is in tegra t ion  is no  longer a conde m na t ion to deform i ty  or 
a m p u ta t i o n ,  especia l l y  if detected and t reated ear ly . 

M inor foot t ra u m a  is oft e n  unnot iced becau se of the  d i m i n u t ion of pa in  
percep t ion , bu t  we need  to t each  our  medica l person n e l ,  and the pa t i en t s  
themse lves,  to watch for ea r ly  s igns and symptoms  so tha t  ea r ly  les ions of a l l  
types ca n be  effec t ively treated and  m ore severe deform ity and d i sab i l i t y  
preve nted . 
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