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Surgery and the Prevention of Plantar Ulcers 

W. F. ROSS, M . B . B . S . ,  D . T . M .  & H .  
H U G H  MA C L EAN , M . G . S . P .  

Oji River Leprosarium,  E .  Nigeria 

I N T R O D U C T I O N  
Ulceration of the extremities i n  patien ts with nerve damage i s  a lmost 
invariably the resu l t  of u nregarded trauma ( R I C H A R DS ) . In the foot  the 
large majority of u lcers occur on the weight-bearing portions of the sole 
and are due to the trauma of walking.  This is very much increased when 
the neuropathy is associated with established deformity. B R A N D  and his 
col leagues have shown that for example in cases of foot-drop the pressure 
under the head of the 5 th metatarsal may be increased to '2 or 3 t imes 
that in normal individuals .  CLAWSON and S E D D O N  are of the opinion that 
deformity is  a much more important cause of ulceration than anaesthesia .  
This  opinion is  entirely in  accord with our experience and we find that  
in  practical ly a l l  cases the s i te  of an u lcer is  determined by the presence 
of stat ic or dynamic deformi ty. In many individuals the poin ts of i ncreased 

FIG. I .  Walk ing footpri n t  of a patien t 
with gross i nversion . 

F I G .  2 .  Walk ing footprin t  of a patient 
who subsequen t ly  developed ulcera t ion 
under the 2nd metatarsa l  head . 

trauma on these anaesthetic and deformed fee t  is obvious on inspection as 
for example i n  an i nverted foot  i t  is q uite clear that the maximum trauma 
is occurring at  the la teral border of the foot  ( Fig .  I ) .  In other cases poin ts 
of maximum trauma are not so obvious but  can be d iscovered by means of 
a walking footprin t .  In many instances the use of this device enables the 
surgeon to predict the poin t  a t  which ulceration wil l  occur u nless pre­
ventive measures are taken .  Some of our patients have not accepted the 
necess i ty for such measures and we have seen ulcers develop at the ex­
pected sites ( Fig .  '2 ) . It is  not a lways appreciated that a dynamic deformity, 
due to muscle imbalance, is  j us t  as i mportant a factor i n  causation of 
u lceration as i s  fixed deformity. Dynamic deformity cannot always be 
detected by i nspection of the foot but are qu i te easily revealed by the 
walking footprint .  Further,  if  the patient has been walking in shoes the 
pattern of wear on the i nsole is  often a valuable i ndicator of the site of 
danger points .  
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There is no doubt that footwear for these deformed fee t  is of  very great 
value ( P R I C E ,  R OSS,  and W A R D ) bu t  i t  seems reasonable to say that in 
addition to providing su i table footwear, deformity should be corrected 
surgical ly wherever i t  i s  possible .  This h as the great advan tage that when 
once the deformity has been corrected we fi nd that ulceration can be 
prevented in  many cases by relatively si mple and inexpensive footwear.  
I n  addit ion many cases of gross deformity for whom footwear alone is not 
e ffective can be helped by a combinat ion of j udicious surgery and sui table 
footwear. Su rgery is  not to be undertaken l ightly and should be part only 
of a co-ordinated plan to obtain a weight-bearing foo t .  

M E T H O D S  
At this  insti tu tion 502 patients with plantar ulcers were admit ted for 

F IG .  3 .  X-ray showing disin tegration of 
mid-tarsal bones after t ibialis poster ior 
transplantation. 

treatment during the years 1 96 r -62 .  
Following the heal ing o f  the u lcers 
58 of the patients were subjected to 
76 operations designed to preven t 
recurrence of the ulceration (from 
these 1 0  below-knee amputations and 
4 amputations of the great toe are 
T lot  included in this study) . Forty­
three of the cases have been followed­
up and re-examined in June and Ju ly 
this year. The fol lowed-up cases had 
had 53 operations . Account has also 
been taken of 69 similar procedures 
done in  the years 1 963-64 and of 33 
operations for the correction of foot­
drop and 1 3  for correction of inver­
tion of the foot carried ou t on leprosy 
patients who have never had u lcera­
tion .  One of the cases of foot-drop 
developed metatarsal disin tegration 
following foot-drop correction ( Fig.  
3 )  . 

I n  al l  cases an attempt  has been made to ascertain the t ime at  which 
u lceration of the foot  fi rs t  occurred and to discover in broad outline the 
subsequent  history of the foot .  Records of al l  patients who have been 
treated here from January 1 959 onwards are available and have been 
consulted . The methods used for pre- and post-operative assessment of 
patients have been described in Chapter 29 of Leprosy in  Theory and Practice, 
1 964, 2nd edition, by R .  G .  C O C H R A N E  and T. F .  DAV E Y .  These include 
tests for anaesthesia and paralysis ,  the taking of a walking foot-prin t  and 
a recording of the general texture of the skin of the sole and the presence 
or absence of haematomata, scars, callosities, fungus infection and open 
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wounds .  Clawing of t h e  t oes and other deformities are also noted and 
records made of the range o f  movement in the ankle joint and of abnor­
mali ties detected cl in ical ly in the tarsal and mid- tarsal join ts .  An X-ray 
plant has been avai lable for the past 6 months and a l l  cases i ncluded in 
the study had standard an terior-posterior, lateral  and oblique  views taken 
of the foot  ( H A R RIS and B E A T H ) . 

R E S U L T S  
See Table I .  

Th is analysis is concerned only with surgery and no a l tempt  has been made to d iscuss 
why footwear fa i led to con trol u l cers in t he  cases who had i t .  

Dur ing 1 96 1 /62 approximately I i n  8 o f  t he pat ien t s  adm i l t ed for u lcer  treatment 
had surgery subsequent ly .  Th is proport ion has now r isen but  no pat ient  is subjec ted 
to surgery if i t  is fel t  t hat  footwear alone has a good chance of preven t ing  re-ulcera t ion.  

]n 33  feet the operat ions have been complete ly successfu l .  ] n  1 5 there has been fai l ure 
or part ia l  fai l ure post opera t ively and in one the foot became gangrenous and had t o  
b e  amputated . 

l ine of the  fai l ures were undoubtedly due t o  inadequate excision of bone,  resu l t i ng 
i n  weigh t bearing on scarred skin post operat ive l y, 6 inc luding the case (44) which 
became gangrenous were due to wrong choice of opera t ion and one patient ( 29) should 
not have been operated upon at a l l .  

( a )  Cases w i t h  t i bial i s  posterior transplan t  ( I I ) . Cases ( 1 - 1 0) . 
Seven out  of the I I cases of t ib ia l is pos terior t ransp lant  have been comple te ly  u l cer free 
since the operat ion . The 4 u lcers which have occurred have a l l  been smal l .  One was due 
to fai l u re to bal ance up the foot as a resul t  of using a procedure i nvolving tendon anasto­
mosis which has now been given up (case 5) , and one was due to fa i l ure to l ine up the 
stumps accurately during forefoot amputat ion (case 8) . The ulcer in  case (3 ) could  
perhaps have been avoided if a subtaloid arthrodesis had  been done a s  we l l  a s  the t ibial is  
posterior transplan t ,  and the feet in  case ( 10) are so badl y  scarred that  the fac t  that  the  
pat ien t has  on l y  had one u lcer is a p l easan t  surprise. 

(b) Cases with triple arthrodesis ( 7 ) .  (Cases 8,  I I , 1 3- 1 8 . ) 
Two of these cases should  have had amputat ion as a primary procedure (cases I I  and 1 3 ) 
as the feet  were so scarred that  it was imposs ib le to rel ieve the scarred t i ssue of weight 
bearing.  I n  two cases t he bone resect ion was inadeq uate (cases 1 7 and 1 8) and t h ree 
cases have been complete ly successfu l  (cases 1 4, 1 5 and 1 6) .  

(c )  Cases wi th  wedge resect ion o f  the ank le  joi n t  ( 4  pat ients) . 
Two of these cases were fai l u res. Case ( 1 2 ) has subsequen t ly  had an amputa t ion and 
case (30) was recommended for an amputat ion i n  1 959 and refused . Cases (28)  and (20)  
h ave been completely u lcer free s ince the operat ion .  

(d)  Cases wi th forefoot amputat ion (9) . 
Six out of the 9 cases are u lcer free, i .e .  cases (4, 23a ,  25 , 26 and 2 7a and b) . 

Two of the fai l ures (case 8 and 24) are due to i nadequate excision of bone wi th the 
resu l t  that scarred t issue con t inues to bear weight and I (case 23b) i s  due to surgical 
i ntervent ion in the  presence of infection . 

(e)  Cases with metatarsal head resection (4) . 
Two of the cases (42 and 43) have not re-u lcerated and two (40 and 4 1 )  have. The two 
fai l u res were due to fa i l ure to l i ne up the metatarsal s tumps a t  opera t ion, with the resu l t  
t ha t  t he more prominent  s t umps bore too m uch weigh t .  
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T A B L E  [ 

Duration 
Case of Ulcers Prillcipal Shoes Shoes Date of Site of 
No .  7nznunum Sites of Pre-op. Operatioll Date Post-op. Ulcers Post-op. Comments Results 

yr. Ulcers Post-op. {;lePr 

5 M.H·3 ,  Tibialis 8 :62 Micro- S 
mid-sole Posterior cellular 

Transplan[ rubber shoes 
2 5 M·H.3 ,  5 :6 [  S 

toe-tips 
3 5 + M. Heads Wood [ '2 :6'2 63 Mid-Iat. Small dry u lcer. S 

mid-lat. shoes Foot not deteriorating 
5 + M. Heads 4 : [  :63 S 

mid-Jat. 
4 5 + M.H. [ , M .H .'2  Fore-foot 3 :6 [  S 

mid-sole amputation 
+ tib-post .  [ 2 :62 
transplan t 

5 4 P . P . H . , M.C.R .  Tib. -post .  [ :62 63 M .H . 2  Inversion accentuated 
M . H r . transplan t post-op. 

Tendon anastomosis done F 
6 4 M.H·5  7 :6 [  S 
7 3 M·H.5  4 :6'2 S 

lat.  sole 
8 3 +  M.H.  [ -5 Fore-foot 3 :62 64- M·H .3  [ 8/ [ '2  post-op. small ulcer F 

ampu tation due to inadequate excision 
r Tib.-post [ [  :62 of M . H · 3  t%l 

transplant ." � 
Sub-taloid 5 :62 0 
arthro' 

en 
><: 

9 3 +  Mid sole Clogs Tib.-post 6 :62 S � 
M.H.3  heel [ ransplan t t%l < 

t;; 
� 
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T A B L E  I-continued C ;.:l 

Duration 0 
Cose of Ulcers Principal Shoes Shoes Date of Site of 

t'l 
;.:l 

No. minimum Sites of Pre-op. Operation Date Post-op. Ulcers Post-op. Comrnmts Results ..:: 
yr. Ulcers Post-op. Ulcer � Z 
1 0 + M. Heads Clogs Tib. -post 5 :6 1  M.C.R.  fThese feet are S t:) 

1 0  
Toes transplant shoes very short ." ;.:l 

1 0 + 5 :6 1 64 Mid-lat. Small dry 1 with gross S t'1 
ulcer l M . H .  damage < t'1 

I I  5 + M. Heads Clogs and Triple 6 :6 1  6 1  Mid-lat. This foot was grossly F Z 
..oj 

Toes M.C.R.  arthrodesis scarn;d and the pro- S 
Mid-lat. cedures failed to relieve Z 

scar of weight bearing 
1 2  5 + M. Heads M.C.R.  Wedge 9 :62 62 Mid-lat.  (Same patien t as I I ) F 

Toes osteotomy This foot was grossly 
Mid-lat. scarred and the procedures 

failed to relieve scar of 
weight bearing 

1 3  5 + H eel and Wood Triple 9 :62 63 Mid -lat. F 
mid-lat. shoe arthrodesis 

1 4  3 Mid-lat. Triple I I :62 1 1 / 1 2 follow up S 
arthrodesis 
+ tib.post. 8 :63 
transplant 

1 5  5 + M.C.R.  Triple 1 2  :62 64 La! .  U lcer n o t  o n  weight S 
arthrodesis border bearing surface. Due to 

shoe strap 
1 6  5 M. Heads 4 :62 An terior wedge to S 

Toes correct equinus 
I 7 5 + Mid-lat.  Clogs 1 2  :62 63 M id-lat. I nadequate lateral wedge F 
1 8  5 M . H . 2  and 3 1 0 :62 63 F 

mid-lat. 
1 9  4 M . H . I and 5 MH I excised 6 1  

Toe 2-5 claw 8 :62 63 Toe tips Ulcers due to burns S 
corrected IV 

-.J 
-.J 



T A B L E  I-&ontinued 
t¥ 

--.J 
Duration 

O:l 
Case of Uleers Principal Shoes Shoes Date of Site of 
No. minimum Sites of Pre-op. Operation Date Post-op. Ulcers Post-op. Comments &sults 

yr. Ulcers Post-op. Uleer 

20 3 P.P.H.  and M.C.R.  Claw toe 4 :6 1  M.C.R.  S 
M.H. I correction 1 -5 

2 1  2 M . H · 5  Claw toe 1 2 :62 Slight decrease in depth S 
correction 1 -4 of anaesthesia by June 64 
Excision M.H. 5 

2 2  5 M.H·4 DuVries 1 0 :62 S 
M.H·4 

23 4 M . H . 2 ,  3, 4 Fore foot 7 :6 1  S 
and 5 amputation 

4 M.H.2,  3 , 4 " 7 :6 1  62 Dorsum Operations done in pre- F 
sence of ulcers. Small 
portion of wound did not 
heal satisfactorily 

24 5 M.H.2 , 3 Wood 6 :62 1 0 :63 M . H · 3  Amputation too con- F 
shoe servative 

25 4 Mid M . H .  Clog Fore foo t  1 2 :62 S 
amputation 

26 2 + M. Heads 2 :62 S 
2 7  I I  M . H . 2 ,  3 4 9 :62 S 

I I  M . H . I ,  2 ,  3, 4 " 9 :62 S 
28 5 + M id-lat. , M. Wedge 7 :62 Grossly deformed foo t  S 

Heads and toes osteotomy ankle 
29 5 + Forefoot Wedge 8 :62 Equinus remains fixed S t"' t>l 

resection at  1 000 'tI 
30 1 0 + Mid-lat. Wood 9 :62 5 :63 Lt.  mid- Amputation recommended F )d 

" 0 
shoe lat. in 1 959 and refused by en 

patient 
0< 

3 1  5 + Heel Ankle fusion 6 :62 No ulcers but fusion has F )d t>l 
for Charcot completely broken down < 

... 

joint t>l 
:E 
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Duration 
� Q 

Case of Ulcers Principal Shoes Shoes Date of Site of t'j � 
No. minimum Sites of Pre-op. Operation Date Post-op. Ulcers Post-op. Comments Results >< 

yr. Ulcers Post-op. Ulcer :> Z 
32 Toe tips Clog I . P. 7 :62 M.C.R.  S t:l 2 

arthrodesis "d � 
33 3 M.H.2,  3, 4, 5 I .P. 7 :62 S t'j 

arthrodesis <: t'j 
Ex. to M.H.  Z 
heads 

.., .... 
Toe tips I . P. 5 :62 S 0 34 2 Z 
M.H . I  arthrodesis 

Hallux 
2-5 extensors 
to M.  Heads 

35 1 0  M .  Heads Extensors to 4 :62 S 
heads 1 and 2 

36 9 M.H.2 Clog Excision 3 :62 Previous division of ex- S 
P. P. toe 2 tensor tendons to relieve 

clawing failed 
3 7  6 Heel Split heel 1 0 :62 Special 63 Heel Pre-op. scar fixed to F 

shoe calcaneum 
38 S M.H.2 ,  3, 4, S Clog Tendo-Achilles 1 0 :62 M.C.R.  3 :64 M . H . I F 

lengthening and 3 
39 3 M·H.S M.C.R. Tib.  ant.  7 :62 M . H . S  excised previously S 

transplant but this failed to prevent 
reulceration 

40 5 M . H. I ,  2 and Wood Excision meta- 1 2  :62 1 0 :63 M.H·4 Excision of  metatarsal F 
4 shoe tarsal heads inadequate 

4 1 8 Mid M. heads " 7 :62 4 :64 M . H . 2  Excision H . 2  inadequate F 
42 4 Clog 1 2 :62 S 
43 5 " " " 6 :62 S 
44 1 0 + Mid-lat. M. Wood Astraga- 1 2 :62 Foot became gangrenous F 

Heads Toes shoe lectomy and was amputated � 
-...} 
<.0 
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(f) Claw toe correct ions.  
I .  f n terphalangeal joint arthrodes is ( 3 ) . 

One case ( 32 )  had arthrodesis a lone , one (33 )  had arthrodesis combined w i th  trans­
plantat ion of the long extensor tendons in to the meta tarsal heads, and one (34) had 
arthrodesis of the ha l l ux combined with transp lant  o� the long extensors . All were 
successfu l .  

1 1 . Extensor tendon transpos i t ion (3 ) . 
T n  addi tion to cases (33  and 34) wh ich  had extensor transplant  p l us arthrodesis, one 
case (32 )  had the extensors of first and second toes t ransposed i n to the metatarsal 
heads. No fur t her u lc ers have occurred . 

I I I .  Excision of proximal phalanges .  
I n  case (36) the P. P. of toe 2 was excised, and t he pat i en t  has had no furt her u lc ers. 

I V .  Flexor tendon t ranspos i t ion (3 ) . 
None of these cases has had an ulcer post-operat ively ; in case ( 1 9) t he t ransplant  was 
combined wi th exc is ion of the 1 st M . H . , and in case ( 2 1 ) wi th  excision of M . R .5 .  

v .  Duvries operat ion ( F ig. 20) 
The s ingle case (22) was successfu l .  

( g )  Spl i t  heel ( I ) . Case ( 37 ) . 
Fai led. The pat ient has subsequen t l y  had a long l eg amputat ion us ing the  dorsal sk in 
of the foot to cover the s t ump, t he stump is not su i tab le  for weigh t bearing. 

(h) Tendo ach i l les lengthening ( I ) . Case (38) . 
Fai led.  The pat ient  has no equinus nor foot drop, but  the forefoot is very badly  scarred , 
he is now ulcer free in a shoe wi th  a met a tarsal bar. 

(i) Tib ia l i s  anterior transpos i t ion ( I ) . Case (39) . 
This pat ient had peroneal palsy only,  wi th  the foot inverted . Transplant  of the t i b ia l is 
an terior to the lateral side of the foo t  has provided an adequate correct ion . 

( j )  Astragalectomy ( I ) . Case (47 ) .  
This operat ion was a ttempted through an anterior inc ision . The foot became gangrenous. 
The procedure has been abandoned in favour of la teral wedge resect ion .  

C O N C L U S I O N S  AND R E C O M M E N D A T I O N S  

I .  Pre-operative Considerations 
No corrective surgery should be undertaken i n  the presence of infection 
or of infected wounds.  The fi rst s tep is ,  therefore, to heal any u lcers and 
clear up fungus infection . Surgery has a relatively small part to play in 
the treatment of ulcers and the application of a p laster of Paris cast after 
carrying out  wound toi le t  remains the basic method of treatment .  In our 
experience wounds heal more q uickly if  p laster of Paris casting can be 
supplemented by bed rest ,  but this is not essential . It is prudent to wait 
for one month after al l  wounds have healed before undertaking surgery of 
the fore-foot and at least 3 months before operations on the mid-foot and 
hind-foot are carried out .  I f  it  occurs, operative infection is a t  the worst 
disastrous leading to gangrene of the extremity and at the best ,  delays 
healing much longer than the 4 weeks or 1 2  weeks recommended above . 
As a rule there is no urgency about operations for the correction of foot­
drop and i n  these cases i t  i s  reasonable to wait unti l at least 6 months have 

passed after the foot-drop has occurred as with suitable medical care many 
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cases of e a rl y  foot - d ro p  recover.  . S ur g e r y  fo r d e formi t y  c a u s i n g  u l c e ra t i o n  
is  a m a l l e r  of  u rgency a n d  sho u l d  b e  carr ied o u t  wh a teve r t he  s t age of 
t h e  pa t ien t ' s ge n era l t rea tmen t .  I f  reac t ions OCC l i r  t hey can be trea t ed i n  
the  u sua l  man n er . 

I I . General Surgical Technique 
S u rgery of the foot does not as a ru le req u i re suc h del icate techniq ues as 
su rgery of the hand b u t , of course, if good res u l t s  a re to be achieved , j us t  
as m u c h  c a re a n d  a t t e n t i on t o  d e t a i l i s  req u i red in  foo t surgery a s  i n  hand 
surgery. A b lood less f1c1d i s  essen t i a l and a pne u mat i c t o u rn i q u e t  sho u l d  
b e  used . A press u re of 2 80 mm.  of mercury is adeq u a t e a n d  s h o u l d  n o t  
b e  exceeded a n d  i t  i s  proba b l y  w i s e  n o t  t o  keep t h e  to u rn iq ue t applied 
fo r more than I ho u r at  a t im e . This  i s  becau se the opera t i o n  may precipi­
tate  n e u ri t is and i n  add i t i on , many of t hese opera t ions are taking place in 
feet  pot ent i al ly i n fected and the shor t er t he per iod o f  haemos t a t i s  t he 
be t ter .  If a t  the t i m e  of opera t i on , when incisions are being made th rough 
previous ly u lcerated tissue ,  as for example when meta tarsal heads are 
being excised , the tissues are found to be oedematous or show other signs 
of deep infection , the wounds should be left unsutured .  These wounds may 
subseq uent ly be su tured as a delayed procedu re or suturing omitted al­
together. Such open wounds heal  well i f  properl y immobilized but  if 
infected t issue is su tured sloughing invariably occu rs .  Pressure bandages 
should not be used pos t -opera t i vely as these may lead to superficial skin 
necrosis or even deep necrosis in certain cases . All operated l imbs should 
be i mmobilized in  padded non-weight bear i ng plaster of Paris casts .  The 
toes should be left open to i nspection in  every case and the l imb e levated 
for 48 hours post-operatively. After 48 hours if  there is  no oedema or pain 
ambulat ion with crutches may be  permi tted . 

I I I .  Post-operative Care 
I n  most neuropa th ic l i mbs response to trauma is good and healing t akes 
place at  the normal rate so that sk in su tures can be removed after the  
normal period of  1 0 days and parts subjected to  tendon transplanta tion 
and arthrodesis immobil ized for 4 to 6 weeks for tendon transplants and 
I O  to  1 6  weeks for arthrodeses . In patien ts with neuropathic bone changes, 
however, fusion is  extremely difficu l t  to achieve and surgery i s  not recom­
mended as a method of deali ng with this problem . Al l  cases must be 
provided with suitable footwear immediately pos t-operatively .  The 
deformities amendable to surgery are only one factor of many in the etio­
logy of u lcers and unless faci l it ies are avai lable for the provision offootwear 
surgery is better not u ndertaken .  

IV.  Common Diformities and  their Corrections 
1 .  Deformities due to paralysis of the la teral popliteal nerve. This nerve 
suppl ies all the muscles which dorsiflex and evert the foot and which 
dorsi Aex the toes .  It  also supplies one of the muscles which can invert the 
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FIG.  4. M uscular control of the ankle joints .  The m uscles are represen ted by c i rc les 
that  have an area proportional to the physiologic cross section of the muscle .  The 
pos i t ion of the c ircles represents measurements of their l ever arms with respect to the 
joint axes . M uscles marked are innervated by the la teral popl i teal nerve. (From 
Elftman H. ' The Transverse Tarsal Joint  and i t s  Control ' .  Clinical Orthopaedics, 16, 4 1 -44. ) 

foot  and a plantar flexor of the first ray ( Fig. 4) . I n  leprosy these muscles 
may be completely paralysed or not paralysed at  a l l  or different  muscles 
in  the group may be affected to different  degrees . Two stable patterns of 
paralysis are seen (a) complete paralysis, and (b) paralysis of lateral 
compartmen t muscles only. The former is by far the most common.  We 
have seen 78 cases of complete foot-drop, 1 8  of them bi-Iateral and only 
6 cases of lateral compartment paralysis, 2 of them bi-Iateral . None of the 
cases of lateral compartment paralysis escaped destructive u lceration . 
Sixty-four of the legs with complete foot-drop were of over 6 months 
duration when first seen .  In only I of these did recovery occur and this 
patient had had the paralysis for 9 months. Thirty-seven of the fee t  showed 
gross secondary deformity of various sorts . These included 9 cases with 
neuropathic changes i n  the mid-tarsus,  9 cases with gross damage to the 
toes, and 23 cases with gross damage to toes and metatarsal heads ; 6 of 
the latter had fixed equinous deformity also . Twenty-six of the late cases 
with complete foot-drop had minimal secondary deformity. Fifteen of 
them had never had ulceration and these included one bi-Iateral case 
who claimed to have had the foot-drop for 20 years .  All except  4 of the 
cases had an associated anaesthesia of the sole of the foot .  Of the I I cases 
who had had ulcers 4 had u lceration of the tips of the toes, 4 u lceration 
u nder the proximal phalanx of the hallux ; one u lceration under the 5 th 
metatarsal head and one u lceration under the 5 th metatarsal base, and I 
case had ulceration under the middle metatarsal head . Of the 23 legs 
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seen within 6 months of the foot-drop developing 1 4  recovered u nder 
medical treatmen t .  

FIG .  5 .  X-ray of  a patient who  has had  wedge resection of  the  ankle joint (case 28) . 

There is ,  therefore, sufficient evidence to say that if left to themselves 
fee t  with paralysis in the lateral compartment are in  danger of develop­
ing gross ulceration sooner or later and the inversion deformity must be 
corrected . I n  early cases the inversion may be corrected by tibialis posterior 
transplantation but if there is  any degree of fixed inversion subtaloid 
arthrodesis followed by tibialis posterior transplantation is  required . Late 
cases commonly need lateral wedge resection or amputation (Fig. 5 ) . 

More than half the cases of complete ' foot-drop also develop gross 
ulceration in time .  Many of these can be corrected by tibialis posterior 
transplantation and tendon achilles lengthening alone. Those with fixed 
i nversion require subtaloid arthrodesis also, as do the cases with a fixed 
equinous ( Fig. 6) . 

FIG .  6. Pre- and post-operative footprint of a patient with a fixed equinous showing 
changes a fter t riple arthrodesis and tendo-achil les lengthening. 
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2 .  Deformi t ies due  lo paral ysis of the pos t e rior- t i bi a l  nerve. This  nerve 
ca rries the motor  fi b res for the fou r  layers of i n t rins ic muscles on t he 
p lan tar aspect of the  foot . Some of t hese muscles f lex the proximal  
phalanges of t he  t oes and paralysis of them resu lts in  clawing. Some degree 
of clawing is almost un iversal in pat ients with feet  that  have been shod 
si nce childhood and gives rise to increased pressure under the metatarsal  
heads ,  bu t i t  is extremely uncommon in habi t ual ly unshod fee t .  In  a 
personal  series of walking footprin ts taken from 60 normal adu l ts who 
habi t ual ly  walk bare-footed no case of clawing was fo u n d  and the only 
cases with any local ization of pressu re under meta tarsal heads were those 

with a congeni tal re t rac t ion  of the 5 th  
toe ( Fig. 7 ) . D U C H ENNE poi n ted ou l  
t ha t  t he  principal action o f  the  t o e  ex­
tensors is on the proximal phalanges 
whereas the fl exors act the most 
strongly on the two distal phalanges. 
Balance is maintained by the action 

F I G .  7 .  Footpr i n t  of a normal habitual ly of the in t rinsics which are flexors of the 
unshod foo t. proximal phalanges and extensors of 

the others .  When the i n t rinsics are 
weak or paralysed the proximal phalanges are hyper-extended and the others 
flexed (LELIEVRE)  ( Fig.  8a) . H ICKS drew attention to the fact  that  the plan tar 
fascia is a t tached at i ts an terior end to the bases of the proximal phalanges 
with a resu l t  that when the proximal phalanges are hyperextended in­
creased tension is set  up i n  the fascia ; the plantar fascia is completely 
inelastic so that the resu l t  is to shorten the dis tance between lhe meta­
tarsal heads and the Os Calcis ( Fig. 9) . The plantar fascia forms the 
hypothenuse of a triangle of which one of the other two sides i s  formed by 

F I G .  8a. Diagram of a claw toe (after Leli evre) . 
F I G .  8b. Diagram to show operat ion for claw toe correction . 

c ' 

"-""0---=-__ _ 

F I G .  g .  (a)  The p lantar fasc ia .  (b )  The foot  as  a tr iangle of forces . (c ) The windlass effect .  
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F I G .  1 0  a .  Wa lking footpr int  of one of 
us (W. F . R . ) . 

b .  Walking footpri n t  of t he same foot  afler t he second t oe h a d  been s t rapped 
i n to  a pos i t ion of dorsi-Aex ion . 

the Os Calcis and the Talus and the other by the Navicu lar, the Cuniform 
and the Metatarsal bones .  The resu l t  of shortening the hypotenuse is a 
decrease in  the angle between the other two sides .  The posi tion of the apex 
of the triangle is fixed by vi rtue of the body weigh t pressing down on i t .  
The  posit ion of the  posterior angle is a lso fixed for the  same reason so  
that  the  on ly  movement which can take place is a downward movement  of 
the anterior angle which represen ts the metatarsal heads. That this takes 
place can be confirmed by hold ing a finger u nder the metatarsal heads of 
a normal foot and strongly dors i flexing one of the toes ( Fig. 1 0) .  Besides 
resu l ting in increased weight bearing u nder metatarsal heads clawing 
also places the tissues of the fore-foot under tension .  This considerably 
reduces thei r resi l ience and their resistance to trauma. The increased 
trauma due to clawing ( Fig. 8a) resu l ts in u lceration in many cases and the 
clawing should be corrected if possible before u lceration occu rs .  The 
choice of operative procedure depends on five fac tors . 

( I ) The degree of clawing.  
( 2 ) The range of movement i n  the in terphalangeal joints .  
(3 )  The degree of damage already exis t ing in  the fore-foot .  
(4 ) The presence, or absence, of other deformities .  
(5) The part icular toe or toes which exhib i t  c lawing.  

O P E R A T I V E  P R O C E D U R E S  
( 1 ) For Mobile Claw Toes 
I n  al l  cases with mobi le toes and rela tively minor skin damage an active 
correction by transposi t ion of the flexor digitorum longus on to the dorsum 
of the proximal phalanx is adeq uate ( Fig. 8b) . This  operation is not  
sui table for correction of clawing of the hal lux and in  al l  cases if this  digi t  
i s  c lawed i t  should b e  treated b y  fusion of the I . P. Join t  (Fig .  T r ) . 

( 2 ) Rigid Claw Toes 
(a )  With the fore-foot relatively in tact .  I n  these cases the brunt of the 

trauma has fal len on to the tips of the toes and the fore-foot is relatively 
undamaged . Fusion of the I . P . jo ints of the toes is recommended . 

(b )  With the fore-foot scarred . In  cases where the scarring is l imited 
to the skin and there is little or no damage to the subcutaneous tissue the 
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F IG .  I I .  J ones' correct ion of  c lawing of  t he grea t toe ( redrawn from Duvries' s u rgery of  
the  foot) . 

F IG .  1 2 . Forefoot amputa tion redrawn from Lewin 'The Foot and Ank le ' .  

FIG .  1 3 . X-ray to show pre- and post- operat ive findings in  a case offore-foot amputat ion 
( case 4) .  

FIG. 1 4. Pre- and post-operative footprints in a case of fore-foot amputation. 
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FIG.  1 5 . Resection of meta tarsal heads - H offmann's operation (after Clayton ) . 

FIG. 1 6 . X-ray to show pre- and post-operat ive findings In a case subm i t ted to 
Hoffman's operat ion.  

FIG . 1 7 . Pre- and post-operat ive footpr ints in  a case of Hoffmann's  operation (same 
case as was used for Fig. 1 6) .  



L E P R OSY R E V I E W  

procedu res descri bed above toge ther  with t h
· 

provis ion of resi l i en t  soled 
footwear w i l l  be adequa te .  \lVherever  there i s  more severe scarr i ng  w i th  
l oss of  s u bc u taneous t i s sue and  damage to  the  underl ying metatarsal 
heads there is no doubt  tha t  the mos t  sat i sfac tory proced ure ,  where more 
than one metatarsal head is involved , is ampu ta t ion of the fore-foot 
proxima l  to the metatarsal heads (GASS) ( F igs .  1 2 , 1 3  and 1 4) .  This opera­
t ion gives a short well  padded foot  which is easy to fi t with shoes and which 
i s  most unlikely to  re-u lcera te .  Indeed ,  most Leproser ia conta in a few 
pa t i ents i n  whom this  has happened ' spon taneous ly '  as a res u l t  of recu rri ng  
u l cerat ion and who , once  the toes have disappeared and the  meta tarsal 
heads have been absorbed remain u lcer free .  Unfort unate ly  many pa t ien ts 
are reluc tan t  to submi t  to fore-foot ampu tat ion bu t  we have found tha t  a 
usefu l  subs ti t u te is resec t ion of a l l  the  metatarsa l  heads through a dorsal 
t ransverse i ncis ion (Figs .  1 5 , 1 6  and 1 7 ) .  Pa t i en  t s  l i ke to retai n their toes 
for aesthet ic  and, no doub t ,  deep psychological reasons bu t from a 
funct ional  poin t  of view the toes i n  these cases are useless and from the  
shoe workshop ' s poin t  of view they are  nothing bu t  a nui san ce . Neverthe­
less , the resu l t  of the operat ion if properly done in  terms of freedom from 
subseq uent u lcers is  very gra t ifying .  

(c )  Proximal pha l anges grossly hyperextended , fore-foot relatively 
in tact . In these cases excision of the proximal pha l anges of toes 2 to  5 
through a p lantar incision i s  the  procedure of choice ( Fig .  1 8) .  

� ) 
F[G.  [ 8 . I nc ision ror excision or prox i ­
mal phalanges. 

F[G .  [ g . X-ray to show post-opera t i ve 
findings in a case or excision or 5 th  meta­
tarsal head . 

( 3 )  Ulceration and Scarring limited to one Toe onLJI 
(a) Hallux.  The 1 st metatarsa l head a l one should a lmost never be re­

moved . If  it is quite imposs ib le to prevent  re-u lceration under the hal lux 
with footwear on account of the poor q u a l i ty of the scar then al l  the meta­
t arsal heads should be excised .  
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(b) The 5th Metatarsal H ead . This meta tarsal head can be removed 
wi thou t  serious ly damagi ng the foo t  bu t  i t  is reco m mended tha t  the  meta­
t a rsa l  should be cut off q u i te short or e lse re-u l cera t ion  is l i ke ly  at  the t i p 
of the metatarsal  s t ump  ( Fig.  1 9 ) '  

( c )  Heads 2-4. W h ere one of the  other metatarsal heads i s  i nvolved 
D U V R JES ' operation which involves removal of part of the head and 
implan tat ion of the long extensor tendon i n to  the neck of the metatarsal 
has been found very sat i sfactory ( F igs. 20  and 2 I ) .  

F I G .  20.  Duvries'  operat ion for part ia l  removal of metatarsal head ( from surgery of the 
foot by Duvries) . 

FIG. 2 1 .  Pre- and pos t-operat ive footprints i l l  a case of Duvries' operat ion (case 2 2 ) . 

(4) Ulceration not Associated with Specific Deformities 
(a )  Proximal  Phalanx ofHal lux .  A h igh proportion of normal individuals '  

weight bear on the proximal phalanx of the hal lux ( Fig.  8) and i n  some 
leprosy pa tients this resu l ts in u lceration and scarring.  In my experience 
the only way to prevent  re-ulceration in all cases, except those in  which 
the skin only i s  involved , and these are very rare for usually the long 
flexor tendon is destroyed at the t ime of the 1 st u lcer, i s  to excise the 
proximal phalanx leaving i ts  base in tac t .  A more satisfactory procedure 
is to amputate the toe, again ,  leaving the base of the proximal phalanx 
in posi  tion .  

(b )  Heel Ulcers .  Fortunately the  majori ty of  heel u lcers are not 
associated with calcaneal i nvolvement and wi l l  remained healed if the 
patient  is provided with resil ient soled footwear. I f  X-rays are taken many 
patients with heel ulcers show a ca lcaneal spur but unless it is clear that 
this spur is  related to the s i te of the ulcer, and in most cases i t  is not ,  i t  
should b e  l<::ft alone .  I f  t h e  spur i s  related t o  the site of t h e  ulcer then i t  
may b e  removed through a heel flap .  This operation needs t o  b e  done 
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very carefu l l y  and the flap must be dissec ted su bperiostal ly in order t o  
conserve t he s tructure o f  t he heel pad . I n  t h e  few cases i n  which the re i s  
gross osteomye l i t i s o f  t he c a lc aneu m or i n  which a t h i n  scar becomes 
f ixed to t h e  calcaneum amputa t ion mus t  be resorted to .  I n  sel ec t ed cases 
usc can be made o f  the dorsa l  skin of the foo t  to  form a flap  to cover t h e  
e n d  o f  the s tump .  

N O T E S  O N  O P E R A T I V E  T E C H N I QU E S  
Com p le t e  a n d  s l igh t l y  d i fferen t accou n ts of t hese procedures can be found i n  t he refer­
ences given . 

( I ) Tibialis PO.l'/frior Tr(llLJ/IO.I 'itioll . Th is is t he proced ure of rhoice for rOfrec t ion of 
loot -d rop a nd t he inversion assoc i a t ed w i t h  i t. .  I t  shou ld be not ed t ha t  i t is t he invers ion 
rompone n t  of t he foot -drop wh ich  is mos t  dangerous . The a i m  of t he opera t ion ,  t herefore, 
mus t  be pr i ma r i ly  cOlTec t ion of t he i nvers ion .  The correc t ion of t h e  foo t -drop is a l mos t  

F I G .  2 2 .  Anterior t rans posi t i o n  of t he t i bial is  posterior, interosseous route. (Modified 
from Leleivre .)  

@ 
, \ 

II I 
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F IG .  2 3 .  An terior transpos i t ion of t he t i bia l is poster ior , c ircum t ib ia l  rou te.  (Modified 
from Lew i n . ) 
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i ncident a l .  For tuna te ly the Tibia l is Posterior is never affected in  leprosy and is a lways 
avai lab le  for t ranspos i t ion . The basis of the procedure is to d ivide the Tibia l is Posterior 
t endon at or near i ts  insert ion in the t ubercle of t he navicular and to re-rou t. e  the tendon 
so t ha I  it crosses t he ank le  in fron t of the axis of t he joint and to  re- insert i t  on to t he 
dorsum of t he foo t .  ( F igs. 2 2 ,  2 3 . )  The muscle in i t s  nprmal s i t e  is a p l an tar  f lexor and 
inverter of the foot  ( Fig. 4) and in  i t s  new pos i t ion is used as an everter and dors i f lexor. 
Considerable re-education is, t herefore , necessary and th is must begin pre-opera t ively .  
The pat ient  must be taugh t to isolate the m uscle and learn to contract i t  without con­
t ract ing the calf m usc l es at the same t ime.  Re-educat ion is not easy pre-operat ively.  
Pos t -opera t ively  i t  may prove imposs ib le .  Provided the  pat ient  can iso late the  m uscle 
exercises designed to strengthen it are usua l ly  not necessary. The range of movement of 
t he ank le  joint shou ld a l so be measured pre-opera t ively .  r f  w i th  the knee f lexed the foo t  
cannot be dorsi f lexed t o  a t  least 75 ° a tendo-ach i l les lengthen ing wi l l  be  req u ired. 
Experience has shown that for pa t ients  with s imple unheeled shoes t he best range of 
movement of the ank le  is from 850 1 0  95 ° . As approximate ly 10 ' of dors i f lexion is lost  
during I he post -operat ive period in t he average case i t  is necessary to set the foot  up 
dors inexed a t  an  angle of 75 " d u r i ng t he opera t ion . 

Method rif Distal Fixatioll of the Telldoll 

The standard method of fixing the free end of the Tibia l is Posterior tendon on to the  
dorsum of  the  foot is by  bone insert ion.  I n some cases of  leprosy th is has  been fol lowed by 
dis integrat ion of t he tarsal bones and in order to avoid t h is compl icat ion various forms 
of tendon a nastomosis have been tried . None of these procedures, in my hands at  leas t ,  
gives a s  good a resu l t  as bone insertion a n d  i n  patients w i t h  unstable subta lo id jo in ts  
t he resu l ts of procedures involving tendon anastomoses are bad.  Tn  add i tion t endon 
anastomoses are much more difficult  to perform than bone i nsertion and fina l ly  m id­
t arsa l d is in tegrat ion has been seen fol lowing such a procedure ( Fig. 3) .  M id-tarsal 
dis in tegration is a lso seen in  leprosy patients with neuropathic  fee t  who have never had 
surgery (PATTERSON and JOB ) and it seems l ikely that the coincidence of operat ive pro­
cedures and mid-foot bone destruction is  purely a fortu itous one. Bone i nsert ion is ,  
t herefore, the procedure of choice. 

Re-routing the Tibialis Posterior 
Two routes are ava i lable for the Tibia l is Posterior to pass from the ca lf  to the dorsum 
of the foot .  The tendon may be taken e ither between the t ib ia and fibula (Fig. 2 2 ) ,  
through t h e  in terosseous space o r  b y  a circum t ib ia l  path round the media l  border of 
the t ibia (Fig. 23 ) .  I n the firs t  instance, the t ib ia l i s  posterior is taken through a longi­
tudinal incision made over the d istal I "  or I ! " of the tendon . A longitudina l  i ncision is 
then made over the anterior compartment extending through the m iddle th ird of the 
leg. The Tibial is Anterior m uscle is  exposed and retracted la tera l l y  together with the 
an terior t ib ia l  vessels and nerves. A long i ncision is then made in the i nterosseous 
membrane and the post-Tibial  muscle wi l l  then herniate or part ial ly hernia te  through 
the c u t  into the a nterior t ib ia l  compartment .  The tendon is  then identified and with­
drawn . The tendon can also be withdrawn on the l a teral s ide of the Tibia l i s  Anterior 
but i n  this case care must be taken not to i njure the Anterior T i bia l  Artery and Vein .  
From the  anterior compartment the  tendon i s  passed subcutaneously on to the  dorsum 
of the foot for i ts attachment as far l a teral and distal as is convenient .  I have yet to see 
a foot in which inversion has been over-corrected by this procedure. Before pass ing the 
tendon subcutaneously it i s  usefu l  to est imate the point a t  which i ts d istal  end will be 
when i t  has been re-routed and s i te  the i ncis ion on the dorsum of the foot accord ingly.  

Secondly,  the circum-t ibia l  route (F ig. 23 ) .  The Tibial is Posterior is taken from its 
d istal  i nsertion as before and a longitudina l  i ncis ion about 4" long is  made j ust  behind 
the medial border of the Tib ia  with i t s  d ista l  end 3 " from the  media l  malleolus. The 
Tibia l i a  Posterior tendon is identified, withdrawn a nd passed subcutaneous ly across 
the fron t  of the ankle  to the lateral border of the foot .  
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Method of Insertioll 
The best method of i nsert ion is t o  make a hole in one of t he la t eral bones of t he foot  i n  
such a posit ion t h a t  when t h e  foot  i s  fu l ly  dori f lexed a n d  everted a n d  the  t endon i s  tau t 
the end of the tendon wi l l  snug down into t he hole.  The t endon can be fixed in posi t ion 
best by a pu l l  out wire. 

(2) Claw Toe Correct ioll. Toes 2-5 . Through a long dorsi- lateral i ncision which curves a t  
i t s  base onto t h e  dorsum o f  the t oe the Flexor tendon sheath i s  exposed and opened . The 
Long Flexor tendon is taken near its insertion and withdrawn ( Fig. 1 0) .  The skin is then 
retracted lateral ly so as to expose the Extensor tendon . The Long Flexor is threaded 
through the Extensor on the dorsum of the proximal phalanx and is then taken across 
the proximal in ter-phalangeal jo int  and again threaded through the Long F lexor. I t  
is  sutured in th is posit ion w i th the J . P. Joint  as near straight as possible with t he tendon 
under fu l l  tension a nd with the ank le  p lantar  flexed . Post-operatively t he foo t  is 
immobi l i zed in a be low-knee p laster of Paris case with the ankle in neu tral pos i t ion for 
four weeks . Th is operation may sound a rat her dras t ic procedure for claw toe correct ion 
but in  fac t  we have yet to see a toe over-corrected by t h is method and have found t ha t  
to anastomose t he Long F lexor to  the  la t eral band of the dorsal expansion i s  no t  
adequate. 

(3 ) Excisioll cif proximal phalanges. Proximal  phalanges of toes 2-5 can be qu i te  
eas i ly excised through a plantar i ncision across the bases of  t hese four toes ( Fig. 1 8) . 
The incis ion opens onto the m iddle of the proximal phalanx and from here the phalanges 
can be dissected out sub-periost ia l ly  without i nterfering with the sub-cutaneous t issue 
at al l .  Using th is incision i t  is often possible to determine by inspection that the base of 
the proximal  phalanx is i n  some cases more closely related to the site of ulceration than 
i s  the metatarsal head . 

(4) Metatarsal Head Resectioll . The object of t h is procedure is to shorten the meta- --: 
tarsals so that their proximal  ends are beh ind the scarred area of the foot .  The metatarsal 
heads can also be resected t h rough a plantar i ncision at the base of the toes but we have 
found that the i ncreased d issection necessary to remove the metatarsal  heads sometimes 
leads to damage to the subcutaneous t issue under them. I t  is, therefore, recommended 
that metatarsal heads should be removed through a dorsal i ncision ( Fig. 1 5 ) .  A sl ightly 
curved inc ision i s  made across the fore-foot over the metatarsal heads. And the flap so 
formed retracted . Longitudinal incisions are then made over each metatarsal head in 
turn.  And the head and necks d issected out sub-periost ial ly.  I t is  easiest to begin at  the 
2nd metatarsa l  head and then proceed to t he 1 st and to the others in turn .  The meta-
tarsals m ust  be shortened sufficient l y  to ensure that the new end of t he metatarsal is 
proximal to the scarred area on the fore-foot .  Care must be taken to see that the meta-
tarsals are l ined up in  an  even curve at  the end of the procedure and that the u nderside 
of the cut bone is bevel led and that no fragment of loose bone remains (F ig. 1 6 ) .  Bases 
of the proximal phalanges can also be removed at the same time but this is not usua l ly  
necessary. The sk in  is closed and the foot immobil ized i n  a plaster of  Paris cast for three 
weeks post-operatively. 

(5)  Fore-foot Amputatioll . In th is procedure the object is to shorten the metatarsals 
so that their distal end comes to lie proximal to the scarred area of the fore-foot. I n  
addit ion i t  is , o f  course, necessary for t h e  suture l i n e  t o  l i e  o n  t h e  dorsum o f  t h e  foot so 
that in making the incisions the plantar flap should be approximately I r longer than 
the dorsal flap ( Fig. 1 2 , 1 3) .  

(6) Duvries ' Operatioll ( F ig. 20) . Th is is the procedure of choice for dea l ing with 
the problem of one prominent metatarsal head.  A longitudinal inc ision is made over the 
top of the head . The Long Extensor tendon is d ivided over the m iddle portion of the 
proximal phalanx and wi thdrawn . The inc ision is deepened and the metatarsal phalan­
geal jo int  opened and the head freed unt i l  by flexing the toe the metatarsal head can be 
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del ivered i n to t he wound.  The u nderside of t he head is t hen t r immed off f la t .  A hole is 
dri l led in the dorsum of t he head from side to  s ide and the end of the Long Flexor 
tendon threaded t h rough i t  and su tured to  i t se l f  u nder fu l l  tension . After c losing the 
skin incision the foot  is immobi l i zed in  plaster of Paris with the ank le  at  goO for four  
weeks. 

FIG.  24. X-ray i n  a case subjec ted t o  James' amputa t ion . 

( 7 ) Hind-foot Amputations. The major areas of damage in l eprosy are the fore-foot, 
the mid- lateral foot and the hee l .  So that mid-foot amputations have l i t t le  if  any part 
in the surgery of leprosy . But in  cases where there is  gross damage to the mid-foot i t  is 
sometimes possible to obtain an end bearing stump by h ind-foot amputation . The most 
satisfactory stump is that given by a James' amputation in  which the calcaneum is fused 
to the  ,t ibial mortice after excision of the tal us ( Fig. 24) .  This procedure avoids any 
in terference wi th  the heel pad and in  cases where the heel is unscarred i t  is a worth­
whi le  operat ion.  More frequen t ly  a Symes' amputa t ion is  the only one feasible as there 
is often insufficien t undamaged t issue to cover the calcaneum.  The most important  poin ts 
in carrying ou t  a Symes are ( I ) sub-periostial d issection of the heel pad off the calcaneum, 
and (2 )  on no account  shou ld dog-ears be trimmed. These wil l ,  in most cases , spontane­
ously absorb and if they do not can be excised once the wound is t horoughly hea led. 
If the  dog-ears are removed at the  t ime of the in i t ia l  operat ion s lough ing of the heel 
f lap is l i kely. For th is operation to be wort h  while i t  is not necessary to have a completely 
in tact  heel pad but by varying the in i t ia l  incisions and so excising scar tissue a usefu l  
i f  u nconventional ly  shaped s tump can be  produced even from a partial ly  scarred heel .  

(8)  Long Leg Amputation. When an amputation has to be performed in  our view the 
leg should be left as long as possible .  There are three reasons for th is .  F irstly, we have 
found it easier to fi t satisfactory prost hesis to l ong stumps than to short ones. Secondly, 
a long stump enables the patient to make brief journeys on h is stump, for example, at  
night,  without having to search for his  prosthesis,  and thirdly,  i t  i s  q uite easy to shorten 
a stump if  necessary. I f  the skin on the lower th ird of the leg is very poor or the circulation 
inadequate or t here is some other compl icat ion such as deep venous thrombosis then, of 
course, amputation a t  a h igher level  is necessary. 
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FI G .  25 .  Wedge resection of the ankle jo int .  ( Modified from Lel ievre . )  

F I G .  26.  Double subcutaneous tenotomy 
of tendo-achil les (after Lewi n : The 
Foot and Ankle) . 

F I G .  2 7 . Open operation for tendo­
ach i l les lengthening (Brand) . 



S U R G E R Y  A N D  P R EVENTION 295 

( 9 )  Sub- Taloid Arthrodesis. The  purpose of  t h is procedure in  l eprosy pa t ients  is  to  
correct eversion. l t  is not  recommended as  a treatment for neuropathic changes i n  the 
m id-foot or h ind-foot for in  these cases fusion is extremely d i fficu l t  to  achieve and our 
view a t  present is that  feet showing neuropat h ic changes in  the bones are best left a lone 
surgical ly and treated by means of prolonged bed rest .  A formal t rip le  arthrodesis is 
well described in  standard text-books . We have not found in ternal fixation necessary 
and 1 2- I 6 weeks immobil ization post-operat ively is qu i te adequate .  

( 10) Wedge Resection. A J -shaped inc ision is made along the l ine of the t ibia with the 
crook of the J extending forwards just below t he t ip of the lateral malleolus ( F igs . 5 and 
25 ) . The lower t h ird of the fibula is dissected free sub-perios t ia l l y  and removed t h us 
exposing the  ankle  join t .  An a!1eq uat e  wedge of the joint  is t hen taken so as to correc t 
whatever deformi t ies are presen t .  This is usual ly eversion and some equ inous. If it is 
poss ible to close t he wound without tension the segment of fibula may be used as an 
onlay graft bu t  th is is not essent ial . After closing t he wound the l imb is immobi l i zed in  
a below-knee plaster of  Paris cast for 1 2- I 6 weeks . 

( I I ) T.A .  Lengthening. If a minor degree of lengthening is needed t h is can s imply be 
done by subcutaneous tenotomy. More extensive lengt hening req uires open operat ion 
( Figs. 26 and 2 7 ) .  

S U M M A R Y  
This paper presen ts a senes of 43 patients operated o n  to prevent 
recurrence of ulceration , in 1 96 1 -62 .  Based on this, and subsequen t  
experience, operative proceedures for deal ing with specific  problems are 
recommended and details of operative techniques which have an appl i ­
cation to foot problems in leprosy are described . 

F O O T N O T E  
The M.C .R .  sandals are made with a micro-cel lu lar rubber called 
Sorbocel  (R .B .N .F .S . )  obtainable through Bata shoe company. 
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