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Summary The management of chronic non-hea ling plantar ulcers on the heel in 
leprosy is  a difficult and challenging task .  I t  represents a defect on the heel ,  the 
reconstruction of which has been an enigma to most reconstructive surgeons, the 
problem being compounded by plantar anaesthesia and in trinsic paralysis 
inherent in leprosy. Recent advances in closure of heel defects by flexor digitorum 
brevis myocutaneous flap, as presented in this article have been applied by us to 
the chronic non-healing ulcers on the heel in  leprosy. Surgical anatomy and the 
technique of flap elevation is  described in  brief. The short-term evaluation up to 1 1  
years fol lowing the operation has shown its value i n  durabil ity, weight bearing 
and prevention of recurrent ulceration . 

In  leprosy, total recovery from plantar anaesthesia and intrinsic paralysis i s  
general ly un likely due to the very nature of the disease . At the same t ime i t  is  not 
possible to avoid the stress and strain of locomotion . Although damage due to al l  
these factors can be minimized by health education and care of the feet, it i s  not 
uncommon to see the occurrence and chronicity of plantar ulcers on the heel . 

The uncompl icated chronic ulcer is diagnosed by its appearance (punched 
out ,  heaped up with hyperkeratotic margin ,  floor covered with thin slough or  pale 
granulat ion,  and discharging thin seropurulent materia l )  and absence of any 
active infection in the bones and joints as seen cl inically and in radiographs . I 
While infection can be controlled, the major contribution of reconstructive 
surgery is in providing adequate local tissue which wi l l  be able to bear stress and 
stra in .  The ideal tissue is the fibrofatty layer as found in the normal foot .  

I n  a comparative study2 i t  was also observed that  no form of distant sole 
replacement was satisfactory . The local transposit ion of the special ized plantar 
skin was preferred . Another study3 mentions that transposition flap elevated 
superficial  to plantar facia requires 'delay' owing to precarious blood supply, thus 
produce fibrosis and scars tend to vio late the weight-bearing area . 
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To provide an additional blood supply one study4 described the neurovascu­
lar island which not only requires sacrifice of a toe but provides a small skin area 
with a long scar in the centre of the foot .  In another study3 an arterial ized 
myocutaneous is land flap has been used incorporating the abductor hal lucis 
muscle and the medial plantar artery . One studyS has used the flexor digitorum 
brevis muscle flap with skin graft in 5 cases, but have also used flexor digitorum 
brevis  as myocutaneous island flap in a difficult heel reconstruct ion .  Our design of 
flexor digitorum brevis myocutaneous flap is s imilar to that of Curtin ' s6 'delayed' 
local transposit ion flap. By incorporating muscle there is no need to 'delay' the 
flap. The m uscle fills the 'gap' between calcaneus and the skin ,  thus el iminating 
the dead space providing the most important substitute for the fibrofatty layer 
which bears the stress and strain of locomotion .  

Surgical anatomy 

The flexor digitorum brevis ( Figure I )  takes its origin from the medial process of 
the calcaneus and the plantar aponeurosis .  I t  is a flat muscle traversing the 
mid-plantar region, gaining insertion in  the middle phalanges of the 2nd, 3 rd ,  4th 
and 5th toes through 4 separate tendons .  The musculotendinous part is  at the 
centre of the instep . The flexor digitorum brevis  muscle i s  bordered by the 
abductor hal lucis muscle medial ly and the abductor digiti minimi lateral ly .  It i s  
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Figure I Schematic representation of the flexor digitorum brevis muscle and its relations.  
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i n t i m a te l y  re l a ted to t h e  q u a d ra t u s p l a n t a e  o n  i t s  s u pe r i o r  s u rface ( d eep s ur face 

d u r i n g  d i ssec t i o n  of fl a p )  b u t  i s  ea s i l y  sepa ra ted fro m  i t  by the p resence o f  a t h i n  

a reo l a r  t i s s u e .  I t  d e r i ves i t s  m aj o r  b l ood s u p p l y  fro m t h e  l a t e ra l  p l a n t a r  a rt e ry ,  

ped ic les  o f  wh ich e n t e r  t h e  m u sc l e  i n  i t s  pro x i m a l  t h i rd .  Th ere a re a l so m i n o r  

ped ic les  fro m t h e  l a t e ra l  p l a n t a r  a rt e ry d i s t a l l y  a n d a s m a l l  ped i c l e  fro m  t h e  

m ed i a l  p l a n t a r  a rt e ry .  T h e  l a t e ra l  p l a n t a r  n e rve s u p p l ies  t h e  m u sc u l oc u t a neo u s  

u n i t  p ro x i m a l l y ,  a n d  a l a rge sen s o ry b ra n c h  fro m t h e l a t e ra l p l a n t a r  n e rve 

s u p p l ies  t h e  a rea of t h e  m i d - p l a n t a r  reg i o n  of t h e  fo o t . 

Technique 

The opera t i o n  is c a r r ied o u t  u n d e r  s p i n a l  a n aest h e t i c  or ge n e r a l  a n a e s t h e t i c ,  w i t h  

a t o u rn i q u e t  a p p l ied t o  t h e  t h i g h ,  t h e  u l cer o n  t h e  hee l  i s  pa l pa ted t o  f i n d  t h e  

ex t e n t  o f  i n d u ra t i o n  a n d  i t s  f i x i t y .  A ge n e ro u s  m a ss o f  h y pe r k e ra t o t i c  ca l l u s s k i n  

a nd fi b r o s i s  i s  exc i sed , d o w n  t o  t h e  ca l ca n e u s .  I f  t h e re i s  a proj ect i n g  s p ur fro m 

ca l ca n e u s  i t  i s  o s t eo t o m i sed a n d  exc i sed t i l l  a s m o o t h  b o n y  s u rface i s  o b t a i n ed .  

T h i s  l i be r a l  exc i s i o n  c rea tes t h e  t r ue d e fect o n  t h e  heel  fo r wh i c h  t h e  fl a p  i s  m a r k ed 

o u t  a s  s h o w n  i n  F i g ur e  2 .  The d i ssect i o n  t o  ra i se t he fl a p  st a rt s  d i s t a l l y  w h e re t he 

Figure 2 A c h r o n i c  u lcer on t h e  heel  w i t h  m a r k i ngs fo r fl e x o r  d i g i t o r u m  brevis  myoc u t a neous 

t ransposi t i o n  fl a p .  



44 A Shah and S Pandit 

plantar aponeurosis is incised, immediately below which the tendons of flexor 
digitorum brevis are seen . I t  i s  l ifted over an artery with forceps and tested for the 
movement of the middle phalanges of the lateral 4 toes. H aving confi rmed it ,  the 
tendons are divided by a sharp cut. Proceeding with the medial skin incision and 
work ing down , adjacent to the abductor hal lucis muscle the flap is raised . We 
general ly prefer to suture the cut ends of the muscle to the dermal edge of the skin 
to prevent its retraction and bunching.  As the flap is being elevated the minor 
pedicles in  its distal  part are l igated and divided ( Figure 3) .  The lateral plantar 
artery and nerve are identified and protected (F igure I ) . I n  our experience, unless 
the calcaneal origin of the muscle is divided the flap does not move well and 
transposition is  very difficult .  So the calcaneal origin of the flexor digitorum 
brevis i s  d ivided careful ly while protecting the neurovascular pedicle of the flap.  
The flap i s  adjusted to the defect and if necessary a 'back cut '  is  made at the lateral 
distal edge of the flap to release the tension . The heel skin with its fibrofatty 
padding is  mobil ized . The tourniquet is released and haemostasis established . The 
flap is  sutured in 2 layers over a 'glove' drain .  The triangular defect over the distal 
donor area on plantar aspect skin is grafted with a medium thickness skin graft 
from the thigh (F igure 4) .  A firm elastocrepe bandage is appl ied and the foot is 
elevated on a Bohler spl int .  The drainage tube is removed after 48 h .  The sutures 
of the skin graft are removed on the 1 0th day and the sutures of the flap are 
removed on the 1 4th day. The patient is gradually al lowed to bear weight after 3 

Figure 3 The flexor digitorum brevis myocutaneous flap dissected out, the distal minor pedicles and 
a proximal pedicle from medial plantar artery stands out during dissection . In between these are the 
major pedicles from lateral plantar artery. ( I n  this case i t  was not necessary to sacrifice any of these 
pedicles. ) 
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Figure 4. T h e  fl a p  i n  posi t i o n .  a n d  t h e  d o n o r  a rea i s  s k i n  gra ft ed , 

wee k s .  C u s t o m a ry s pec i a l  c h a p pa l s  w i t h  m icroce l l u l a r  r u b ber i n so l e  a re pro­
vided . D u r i n g  t h e  h o s p i t a l iza t i o n  and o n  d i scha rge he  i s  taught and a d v i sed t o  
ta k e  care o f  h i s  a n aest h e t i c  feet .  ( N o  proced ure i s  a s u b st i t u t e  fo r hea l t h  educa t i o n  
i n  leprosy . )  

Results 

S i x  pat ien t s  were operated by t h i s  p roced u re .  The d u ra t io n  o f  c h r o n i c i t y  o f  u lcers 

o f  the h ee l  va ried from 6 m o n t h s  t o  9 yea rs .  I n  2 p a t i e n t s  the u l ce rs were recu rre n t  

w i t h i n  3 to  6 m o n t h s .  I n  I p a t i e n t  ( 1 s t c a s e )  t here was  w o u n d  deh i scence w h i c h  
resp o nded t o  seco n d a ry s u t ur i ng .  A n o t her  p a t i e n t  h a d  a l oss o f  s k i n  gra ft o n  t h e  
d o n o r  a rea a n d  req u i red regra ft i n g .  Fo u r  pa t i e n t s  hea led w e l l  w i t h o u t  a n y  
com pl ica t i o n s .  D u r i n g  fo l low-up i t  was observed t h a t  a s k i n  gra ft co n t racts  s o  
m uc h  t h a t  a v e r y  n a rrow a rea o f  i t  i s  v i s i b l e  a fter 6 m o n t h s  i n  t h e  n o n -weigh t 

bea r i n g  a rea ( F igure  5 ) .  O n  enq u i ri n g  i n  t o  t h e i r  wa l k i n g  h a b i t s  i t  was fo u n d  t h a t  

each p a t i e n t  w a s  t rave l l i n g  a n  average d i sta nce o f  1 , 5-2 k m jd a y .  
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Figure 5. Post-operative result  after 4 months.  Note the contraction of the graft.  

Discussion 

Treatment of chronic non-heal ing ulcers of the heel i s  a difficult problem 
particularly if the ulcer is large with hyperkeratotic and cal lus margins  or if i t  is 
associated with periostit is ,  spur in calcaneum or osteomyel it is .  Although in this 
study no patient had deep seated osteomyelit is ,  almost al l  of them had a hard 
fibrous ring and periostit is .  The precarious blood supply due to heavy scarring 
l imited the efficiency of the natural  heal ing process .  I t  is  also well established that 
the fibrofatty layer of the sole is  the padding between bony weight-bearing areas 
and the sk in .  Its replacement by non-resi l ient scar tissue which may permit 
weight-bearing to some extent but does not tolerate stress and strain of walking is 
the main hindrance in prevention of recurrence . The flexor digitorum brevis 
myocutaneous flap affords the advantages that i t  i s  a well vascularized flap, 
provides a substitute for fibrofatty layer to take the stress of walking, does not 
require 'delay' and the scars do not violate the weight-bearing areas of the sole of 
the foot .  The donor area is  chiefly non-weight-bearing skin (except in  flat foot) .  
The skin graft does not cause any problem as only a thin l ine remains fol lowing 
graft contraction after 6 months and that too i s  in  a non-weight-bearing area 
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( except a l i t t l e  a rea o n  t h e  la tera l edge ) .  T h i s  i s  a s i n g le p roced ure a nd does not  
req u i re m o re than t h ree wee k s  ( m a x i ill u m )  o f  hospi t a l i za t i o n . In  leprosy , even i f  
t h e  m u sc le  i s  p a ra ly sed i t  i s  v a sc u l a r  a n d  se ldom t o t a l l y  fi b ro sed . H oweve r ,  t h e  
q ua l i ty o f  p l a n t a r  s k i n  i n  fro n t  o f  t he u lcera t i o n  a l so m u st b e  good . T h e  cases w i t h  
fra n k  os teomye l i t i s  a n d  a l so w i t h  poor  t i ssues  i n  fro n t  a re u n s u i t a b le  fo r t h i s  
tech n i q ue .  

W e  w i l l  conc lude  t h e  d i sc u s s i o n  b y  c o n tem pl a t i n g  t h e  co m b i n i n g  o f  t h i s  

proced u re w i t h  nerve re lease s i nce t h e  e leva t i o n  o f  t h i s  fl a p  o ffers good 
v i s u a l i za t i o n  fo r med i a l  and l a tera l  p l a n t a r  nerve s .  Pa l a nde7 has dem o n s t ra ted 
the e ffec t iveness o f  post e r i o r  t i b i a l  nerve decom press i o n  in p reve n t i o n  of p l a n t a r  
u lcers pa rt ic u l a r l y  ca lcanea l  branch fo r heel  u lcers . S h a l l  w e  extend t h e  
deco m p ress ion o f  t he post er ior  t i b i a l  n e rve t o  i t s  term i n a l  branches ,  w h i le 
reconst ruct i n g

.
t h e  heel  pad i s  a n  i n t erest i n g  t h o u g h t  fo r t h e  fu t ur e .  

Conclusion 

The fle x o r  d ig i t o r u m  b rev i s  m y oc u t a n e o u s  fl a p  fo r t h e  t rea t m e n t  o f  c h r o n ic 
n o n - h ea l i ng u lcers o n  t h e  heel  h a s  proved t o  be v i a b l e  a n d  a rel i a b l e  o n e-st a ge 
rec o n s t ruct ive  p roced ure . I t  rep l aces t h e  spec i a l i zed f ibrofa t t y  l a ye r  o f  t h e  sole  o f  
t h e  foo t  a t  t h e  u lcer s i t e  a n d  a l l o w s  n o r m a l  weigh t - bea r i n g  a n d  a l so t h e  s t ress a nd 

s t r a i n  o f  w a l k i n g .  There h a s  been n o  rec u rrence i n  a n y  o f  t h e  6 p a t i e n t s  fo l l owed 
up fo r a period of 4- 1 8  m o n t h s .  
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