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/' n this further paper fro m the orthopaedic workshop the au thor describes a second 
walking aid for the leprosy patien t  with a severe ly deformed foot,  or fee t .  I t  can be 
made from locally available material , costs less than the stay in hospital  which 
would be otherwise necessary , and moreover gives the patient e arlier freedom of 
m ovement .  

While it  is widely accepted tha t the priority in treating leprosy patien ts lies in the 
field of prevent ion ,  i t  is stil l  the leprosy patien t  with a severe foot deformity and 
consequent recurren t  ulceration that draws a considerable amount of money away 
from the funds al lotted for the treatment o f  leprosy . Such work i s  esse ntial , but 
largely ineffective i f  not  backed up by a base hospital  which can care for acute 
and chronic cases.  I t  is a t  the base hospi ta l ,  the n ,  that the beds are very soon filled 
up with patients wi th severe foot  problems. In many of  these patients the fee t  a re 
in such a condit ion that even wi th in tensive teaching, provision of moulded shoes 
or sandals ,  and the best co-operat ion of the patient himse lf, the problem is  sti l l  
not solved .  The five most common foot problems are as fol lows:  

( I )  Feet which are grossly absorbed . The weight -bearing area which remains is 
too small to  tolerate normal use of the foot .  The stress of  ( the body 
weight 's) decelerat ion and acceleration forces is a common cause of 
re-ulceration in such cases. 

(2) Severely deformed feet  for which surgery is not indicated,  either because 
of a recent  episode of osteomyelit is ,  fractures or u lceration , or because the 
pat ient is  unwilling to  have the operat ion ,  or is  medical ly unfi t  for 
correction of the deformity (F ig .  I ) . 

( 3 )  Combined deformity and absorpt ion to such an extent  that the 
" foot-stump" is total ly unfi t  to to lerate the weight of the body in normal 
walking, even i f  the stresses of deceleration and acceleration were 
eliminated ( Fig. 2 ) .  

(4 )  A recen t  history of fracture or  of tarsal bone  disintegration without 
concurrent  ulcerat ion (Fig.  3) .  

( 5 )  Destruction of the  os  calcis ( Fig. 4 ) .  
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Fig. 2 

Fig. 3 
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Fig. 4 

These deformi t ies a re a lways closely l inked with d imin ished or absent  
sensa t ion . Unless an above-knee amputation is performed ,  the problem of 
weight-bearing by anaesthe tic sk in remains .  I t  is only transferred to  a more 
proximal  a rea . 

I f  our aim is to make the Leprosy Home a hospi ta l ,  what are we doing with the 
group of patien ts just described above? Any hosp ital  wi l l  be fu l ly occupied by 
inmates l ike these within a short period .  During the last 4 years various 
experiments have been carried out at the Schieffe l in  Leprosy Research 
Sanatorium , Karigiri , in order to find solut ions for these foot problems. The aims 
of our approach have been : 

( I )  To prevent  recurrent  u lceration and/or further tarsal d is integrat ion in the 
fee t .  

( 2 )  T o  design orthopaedic appl iances which can be manufactured with local ly 
avai lable material . 

(3 )  To provide aids which are inexpensive in comparison with the cost of 
keeping a patient  in hospital for some time beca use of u lcer problems. 

(4)  To provide  applian ces which keep the patient ulce r-free and yet permit  him 
to carry out  h is  dai ly activit ies .  

( 5 )  To st imulate through this work possible professional rehabi latat ion for the 
patients .  

(6) To demonstra te that in many cases  amputat ions are not necessary for 
rehabi l i ta tion purposes .  

The resul t s  of our efforts have been 2 types of caliper , which we have 
developed towards standard izatio n ,  viz . the fixed ankle brace walker and the 
patel la-tendon bearing she l l .  

T H E  F I X E D  A N K L E  B RACE ( F A B )  W A L KE R  (Fig.  5 )  

This type of  ca l iper has been a real break-through in  deal ing with various k inds 
of foot  problems.  I ts design is based on  the experience gathered over many years 
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Fig .  5 
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with the applicat ion of Plaster of  Paris (PoP) for u lcer treatment ,  and was fu l ly 
descri bed in this journal (Lepr. Rev  . .  1 97 1 , 42,  1 5 8 ) .  

While the pat ient with ex tensive ly  deformed feet remains u lcer-free in a PoP 
cast which is accurately mou lded to the foot ,  he does not however remain 
ulcer-free in  an eq ual ly accurately mou lded shoe . The reason for th is  is  that  whi le 
wearing a moulded shoe , during the walking cycle the foo t  experiences se lected 
high pressures, especia l ly during dece lerat ion (hee l-str ike) and acce lera t ion 
(push-off) . These forces are exerted on 2 l imited weight-bearing areas of the foo t ,  
namely the  hee l  and the metatarsa l heads, which in add it ion may already be scarred 
or adverse ly affected by underlying fragmen ted bones. Tissue trauma and necrosis 
are common resu lts .  Often such a foot  may also have la teral instabi l i ty or be 
imbalanced ( inversion of  eversion deformi ty) ,  for which a moulded boot provides 
no remedy . Our sp lin t u t i l izes the same principle as the PoP cast , immobi l i z ing the 
foot ,  transferring the wa lk ing cycle to a bottom rol l ,  and assuring a lmost 
complete contact of the mould to the foot  during the ent i re wa lk ing cycle .  I n  
add ition , the foot  is  lateral ly stab i l ized a n d  wel l  protected from ex ternal  trauma .  
I n  cases of recen t  fai lure the  sign ificance of  this sp l in t  is i t s  prolonged pro tect ion 
of the tarsal or metatarsa l bones during the accelera t ion phase . I t  has been our 
experience that pat ien ts can safely use ord inary footwear after having been 
protected with a FAB Walker for a period of  1 2  months. On the other hand i t  has 
been quite common for patien ts with heel  or mid-tarsal fractures, after discharge 
from hosp i ta l  without such an aid , to return later with an even more serious 
condit ion .  

THE PATE LLA TEN DON BEA R I N G  (PT B )  SHELL 

I n  fee t  in which t issue and bone absorpt ion is so great that in  sp ite of accurate 
mou lding the plan tar surface is sti l l  not fi t to  tolerate the patient ' s  weigh t ,  an 
attempt is  made to t ransfer the weight partia l ly  to the condyles of the t ibia and 
patel la-tendon area of the leg . The apparatus designed is cal led the Pate l la  Tendon 
Bearing (PTB) Shel l  (Fig.  6) .  

The special ly designed F AB Walker and PTB S he l l  ensure the possibi l i ty of full 
knee flexion when squatt ing,  sin ce we found that this was one of the chief 
essentials  i n  persuading the patient to accept this type of footwear.  The PTB Shell  
(Fig.  7) shows an area posteriorly cut-out  and deep enough to a l low fu l l  flexion of 
the knee . Furthermore , i t  was essen tial to construct the PTB Shell in such a way 
that the dimension for weight-bearing cannot be  a l tered while the patien t is taking 
off or putting on his She l l .  The assurance of  correct  weight d istribut ion m ust not  
be governed by the  patient ' s  abi l i ty or  d isabi l i ty in put ting on h is  spl in t .  

POST-FITTI NG CARE 

While all other pat ients with normal sensit ivity wi l l  quickly respond to the 
d iscomfort of high pressure caused by an appliance ,  a leprosy pat ient with 
anaesthesia cannot  so respond . I t  is therefore essent ia l  that every pat ien t  be 
careful ly checked for a period of 6 weeks in order to  ensure that no maj or 
problems wi l l  arise as a resul t  of prolonged wearing of his appliance .  To this end 
we have established the fol lowing rout ine .  For 2 weeks the patient is seen twice 
dai ly,  forenoon and afternoon,  at the workshop.  The pattern ·of the stockinette he 
wears wiII show as an impression on his skin and indicate whether these patterns 
are occurring over areas suitable or unsuitable for weight-bearing. I mmediate 
remedies in case of bl ister formation or sk in abrasion are applied . 



1 1 2 L. V. WOL LSTEIN 

Fig. 6 

After a period of 2 weeks,  during which the pat ient is doing only normal 
everyday activities , he is sen t  for a so-called "stress-walk " .  In  this, according to  his 
general physical abi l i ty , he will have to cover a d istance of between I and 4 m iles 
daily. This is to test the funct ioning of the appl iance under condit ions which the 
patien t is l ikely to mee t  in a rura l surrounding.  I t  is planned in  the form of 
graduated activi ty ,  starting with 2 miles the first day and progressive ly increasing 
as long as no problems arise . If any evidence of high pressure develops, the area 
con cerned can be at once re l ieved  of this pressure before ulceration causes 
irreversible damage . 

M ATE R I ALS USE D 

I n  most of our cases  we have used locally available materials such as 
upper-leather, sole-leather, mild steel ,  and waste-tyre . For the PTB she l Is 
stockinette impregnated with po lyester resin i s  used .  While the leather material is 
cheaper i t  is not very long last ing,  whereas resin , though a l i ttle m ore expensive , 
lasts longer and is relat ively free from need of  repair .  

CONCLUSION 

The average costs for the above described orthopaedic  aids range between 1 0  
and 20 dollars (USA ) ,  which is approximate ly equal to  the cost of keeping a 
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Fig. 7 

patient for 1 8  to 36 days in a hospita l  in South India . The author hopes to have 
demonstrated that funds spent for rehabi l i tation projects  are actual ly helping to 
save m oney , i .e . ,  by making it possib le to d ischarge patients who without the 
service of orthopaedic workshops would otherwise be unfi t  for d ischarge . What i t  
means to the  individual patient to  be ab l e  to l ive h i s  l i fe independent of a hospital 
cannot of  course be expressed in  terms of money. 




