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Many people do not realize how precious to them are the 
everyday functions of the hand that they take for granted . To be 
able to button up clothes, tie shoe laces, hold a spoon or glass. 
use a pen, or sew with a needle means independence . I t  is only 
possible to perform these actions because we have a brain to direct 
and two hands to carry out this direction . If  these simple things 
cannot be done with one 's hands then we must depend on someone 
else to do them for us . 

This hand function that is taken so much for granted is the 
result of an extremely intricate and finely balanced system of many 
small and large muscles, tendons, and joints . Anything that dis
turbs a part of this finely balanced mechanism, no matter how small 
or insignificant it seems, results in a change in the appearance and 
function of the hand . The loss of even a part of the 20 small 
muscles of the hand may cause a serious imbalance in the hand 
which greatly reduces its usefulness . Many injuries and disease 
processes are the cause of the upsetting of the finely-balanced hand . 
and leprosy, by its involvement of the nerves, is one of these 
insidious but relentless enemies of our invaluable hand function . 

For the past two years different forms of physiotherapy have 
been used at the leprosy clinic of the Christian Medical College 
Hospital , Vellore, South India . The aim has been to try and find 
out just what physical therapy can do for people with neural involve
ment in leprosy. A variety of cases-men, women and children
have received physiotherapy. From our experience we feel that 
there are three phases associated with the physiotherapy work:-

A.  The mental state of the patient needs to  be  considered. 
B. Physical treatment for the hands . 
C. Rehabilitation . 

A .  The Mental State of the Patient. 

For physiotherapy, or indeed any treatment, in leprosy to be 
successful , the psychological outlook of the patient is of the utmost 
importance . It had been found that most patients with some para
lytic trouble of the hand or deformity of the fingers have given up 
their work when this paralysis or deformity began, or shortly after 
it commenced . This was sometimes due to the fact that the patient 
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himself felt this weakness and therefore felt he could no longer cope 
with his work, or it was sometimes because his employer had no 
use for a person with weak hands; or (and this was the worst reason 
of all from the psychological aspect of the patient) it was sometimes 
because no one would employ a person with leprosy. But, what
ever the reason, the fact that the patient has had to give up his 
work tends to make him feel that he is no use to himself or anyone 
else, and that he is a burden to his family and society, with the 
result that he resigns himself to his condition and loses' the will to 
help himself. 

The main aim, therefore, is to win the confidence and co
operation of these people, and try to help them to help themselves, 
and to show them that weak or deformed though their hands may 
be they can, with care and practice, do much to help themselves. 
They must learn to realize that they cannot do many things as well 
as the normal person, and that their movements are necessarily 
slower because of their disability. In some way they must be 
taught to accept all this, and at the same time be encouraged to 
use what is left; and to learn that there are many things that they 
can, with practice, get to do as well as a perfectly normal person. 
The important point to remember is not to give them anything 
to do which is beyond their capabilities, for that will discourage 
(ather than encourage them. 

B. Physical Treatment foOr the Hands. 

The patients who come for treatment have varying degrees of 
deformity, but they all conform to a uniform pattern. Usually the 
intrinsic muscles in the hand supplied by the ulnar nerve are the 
ones to become paralysed first:-

Muscles of the hypothenar eminence. 
Dorsal and palmar interossei. 
3rd and 4th lumbricals. 
Adductors obliquus and transversus pollicis. 
Opponens and abductor brevis pollicis. 

Very often the intrinsic muscles in the hand supplied by the median 
nerve are also involved:-

Opponens and abductor brevis pollicis. 
Ist and 2nd lumbricals. 

Paralysis of these muscles gives rise to flexion of the interphalangeal 
joints and hyperextension of the metacarpophalangeal joints, (main 
en griffe or claw-hand) and the thumb falls back to lie in the same 
plane as the palm. If these deformities are allowed to continue 
without physiotherapy, the flexion progresses to an irreversible 
contracture of the joints. 
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Amongst our patients are some very early cases with little or 
no flexion deformity, and certainly no contracture, but who have 
a slight degree of paralysis and atrophy of some of the intrinsic 
muscles of the hand resulting in weakness . With these people the 
aim was to try and prevent further atrophy of these muscles and to 
improve their condition as far as possible . 

Other leprosy patients who attended for treatment had some 
deformity-either flexion deformity with no contracture, the patient 
being unable to extend his fingers actively though they could be 
extended passively ; Or flexion deformity with joint capsule contrac
ture in some cases, and a contracture due to skin tightness in other 
cases , but in neither case could the fingers be fully extended actively 
or passively. With these people the aim was to try and loosen the 
stiff joints, or at least maintain the existing range of movement. 

Several methods of physiotherapy have been used on a number 
of patients with varying degrees of paralysis and deformity . Care
ful records have been kept, and the results seem to indicate that 
physiotherapy is of great value in neural leprosy . The methods 
used have been :-

1. Oil Massage 
2. Wax Therapy 
3 .  Electrical stimulation 

Each type of treatment was always followed by active exercises , 
and these were considered the most important part of the treatment . 

1 .  Oil Massage. 

The patient is given a little groundnut oil to rub over his hands 
and then instructed to massage his fingers in a downward direction , 
i . e .  from metacarpo-phalangeal joint to finger tip , The aim is to 
straighten the fingers, and the massage done in a downward direc
tion seems to straighten them better than when done in an upward 
direction .  This type o f  oil massage was found to  be of  value 
because :-

( I )  It is done by the patient himself, and could therefore be 
carried out by patients in their own homes, so it was useful for 
people who lived a long distance away and could not attend for 
treatment more than once or twice a week . 

(2 ) Where there was flexion deformity of the fingers , but no 
contracture; it helped to maintain the mobility of the fingers and 
prevent them becoming contracted . 

(3 )  Where there was some degree of contracture , and this 
contracture was due to skin tightness , regular daily massage helped 
to straighten the fingers gradually . Where there have been failures 
in straightening contractu res this has probably been because either 
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the contracture was due to bony changes in the joint or to dense 
fibrous adhesions . 

2. Wax Therapy. 

Paraffin wax packs can be applied by dipping the hands a 
number of times in fairly quick succession into the bath of melted 
wax . Each coating should be allowed to congeal slightly before 
the next dip. and should be kept intact. as it is important that all 
air should be excluded . When the complete coating is t"-f' thick . 
the hand is wrapped in grease-proof paper and then in blanket 
material to preserve the heat .  The patient is asked to keep the 
hands as still as possible to avoid any cracking of the wax glove . 

The temperature at which the wax packs are applied varies 
from 1200F to 130oF, beginning with the lesser heat and increasing 
the temperature of the wax as the treatments progress . For a 
person with a normal skin it is possible to increase the temperature 
to 1400F with safety. but as most leprosy patients have anaesthesia 
of the skin to a greater or lesser degree, they are not given these 
packs at any temperature over 130oF, and that has proved a safe 
maximum. The pack is left on for 15-20 minutes . at the end of 
which time the wax glove is quite easily peeled off, and active hand 
and finger exercises are done. 

This treatment increases the heat and circulation of the part to 
which the pack is applied , so that on removal of the pack the fingers 
feel more mobile and are better able to do the active exercises 
which follow . It has been found very useful for stiff joints, and 
the patients who have attended regularly for this treatment have 
also noticed that their joints have become looser and that conse
quently their hands are more useful . Most of the patients whose 
joints became increasingly stiff were those who were irregular in 
attendance for their treatments . 

It has also been found that paraffin wax packs soften hard , 
dry, skins , so that the skin of such hands becomes more smooth and 
supple .  In advanced neural leprosy, patients commonly lose the 
power to perspire on their hands and feet .  In some of  these patients 
wax therapy seems to have stimulated the sweat glands to re
activity in some way, so that perspiration functions again . In a 
few patients whose hands were completely anaesthetic, a gradual 
return to sensation of heat has been experienced. Occasionally wax 
packs have been prescribed for relief of pain in the fingers with 
good results . 

Requirements : -
Thermostatically controlled wax bath , o r  two aluminium or 
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enamelled wash basins of different sizes with electric hot plate o r  

oil  stove . 
Refined paraffin wax-which can be bought in blocks . 
Grease-proof paper . 
Blanket material . 
Bath thermometer. 
METHOD : -

If the thermostatically controlled wax bath i s  not obtainable, 
two wash basins of different sizes can be used . Water is placed in 
the larger bowl , and the smaller bowl containing the paraffin wax 
is placed in the water . The whole is placed on some kind of heater . 
An electric hot plate is best, but if electricity is not available, an 
oil stove can be used . If the latter is used extreme care should be 
taken while the stove is alight ,  as wax is inflammable . 

The patient's skin should be examined before each treatment 
for minor abrasions, cuts, etc . If such are present the treatment is 
not necessarily contraindicated , but they should be covered with 
adhesive plaster. 
T emperatllre : 

As has already been stated , this should be between 
120°F-130°F, beginning with the lesser heat and increasing 
the temperature of the wax as the treatments progress . 130°F has 
proved a liafe maximum. 

The part to be treated may be dipped 8-10 times in fairly quick 
succession into the bath of melted wax . Each coating should be 
allowed to congeal slightly before the next dip ,  and must be kept 
intact, as it is important that all air should be excluded . When the 
final layer of wax has been applied, the hand is wrapped in grease
proof paper and then in blanket material to preserve the heat. The 
patient should be asked to keep the hand as still as possible to avoid 
any cracking of the wax glove . 
Duration : From 15-20 minutes , at the end of which time the wax 
glove is quite easily peeled off and put back in the wax bath . Then 
active exercises are done by the patient . 
US E S  : -

1 .  The heat and circulation of the hand are increased so  that 
the fingers feel mobile ,  and are better able to do the active 
exercises which follow-wax therapy is therefore useful as 
an aid to loosening stiff joints . 

2 .  Hard, dry, and horny skins become smooth and supple . 
3 .  In some patients whose sweat glands have ceased to func

tion for a long time wax therapy seems to stimulate them to 
re-activity in some way, so that perspiration functions 
again . 
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4 ·  I n  some patients whose hands were completely anaesthetic , 
a gradual return of sensation to heat has been experienced . 

S .  Relief of pain . 

3 .  Electrical Stimulation . 

Faradic and galvanic currents both possess the power to 
stimulate the excitable tissues, and their therapeutic properties are 
due, directly or indirectly, to this power. For example, when a 
muscle is weakened by injury or disease it can be strengthened by 
being artificially exercised by electrical stimulation . Rhythmic con
traction and relaxation of a muscle not only exercises it , but it 
increases its circulation , and also has the effect of loosening fibrinous 
adhesions, and aiding the removal of exuded fluid . When reaction 
of denervation is present the infrequently interrupted or surging 
galvanic current is generally used , but if the reaction is of the 
normal type, the faradic current is usually employed, as these 
currents procure contraction of the weakened or paralysed muscles .  

If a nerve i s  affected by disease, and this disease i s  gradual 
in its onset, at first it may not damage the nerve fibres, but after
wards it might do so . Also , the disease might not involve all the 
nerve fibres at first, but it might do so later, in which case the 
process of denervation is gradual . This appears to be so in leprosy 
where there is nerve involvement.  Quite often the ulnar nerve on 
palpation at the elbow will  be felt to be thickened, but apart from 
the patient experiencing pain along the course of the nerve, or being 
aware that some areas of skin are anaesthetic, .there is often no 
immediate weakening in the hand or atrophy of muscles supplied 
by this nerve.  In fact , degeneration causing atrophy of muscles 
and weakness of movement sometimes takes many months to become 
apparent. 

The main aims in using electrical stimulation were :
(a )  To strengthen the muscles . 

(b)  In the event of gradual denervation to work the muscles 
for the patient and maintain their muscle tone, always hoping that 
after the period of denervation there ·would be a period of regenera
tion . Where this occurred , because the tone of the muscles had been 
maintained, the muscles should 

( 1 )  regain their strength more quickly than if nothing had been 
done and 

(2 )  the possibility of flexion deformity and contracture occur
ing during the period of denervation was more likely to be delayed 
and possibly averted altogether. 

In  the very acute phases where the patient has severe pain , 
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it is best not to give electri.cal stimulation until this pain has sub
sided, for in such cases the condition would probably become worse 
(due to the stimulation ) instead of improving. 

Therefore, for this type of treatment early cases of motor nerve 
involvement in leprosy were chosen . That is, cases where there was 
muscle weakness , but little or no flexion deformity or contracture . 
From the records that have been kept it appears that electrical 
stimulation is beneficial in the majority of cases . But our observa
tions also show that short periods of treatment are of little value , 
and that both the patient and physiotherapist must have patience 
to continue the treatment over a long period of time . 

4. Exercises. 

Although oil massage, wax packs, and electrical stimulation are 
useful as preliminary treatments , the stress is laid on exercises . 
The group of exercises used can be divided into 3 sections :

Partly-passive ,  partly-active exercises 
Assisted active exercises 
Free active exercises 

PARTLY- PAS S I V E ,  PARTLY-ACTIVE EXERCI S E S: 

As the majority of patients have no sensation of pain, this type 
of exercise needs to be done with extreme caution . It has a value 
providing it is done with great care, and that it is understood that 
it may produce increasing fibrous adhesions if done too violently, 
so that very careful supervision is required . Where there is flexion 
deformity but no contracture, the aim is to straighten the fingers 
passively and so maintain their full mobility . In such cases the 
precaution necessary is that of preventing hyperextension of any 
joints during the exercise . Where there is contracture of the fingers 
the aim is to decrease it by -gradually loosening the stiff joints by 
passive stretching .  It is in this type of case that extreme care and 
supervision is required, so that the passive part of the exercise does 
not become a strong forced passive movement . 

EXAMPLES OF EXERCI S E S : 

( 1 )  Clasp the hands together, palms facing the body, and 
press the fingers towards the body, care being taken not to hyper
extend the metacarpo-phalangeal joints . Then separate the hands, 
keeping the fingers _as straight as possible while . doing so . This 
exercise begins with a passive stretching of the fingers and ends 
with an effort on the part of the patient to keep the fingers straight . 

(2 ) Place the hands, palms facing downwards, on a flat surface, 
and try to straighten the fingers . Light careful pressure may be 
given with the other hand to any fingers which cannot straighten 
without assistance . In this exercise the patient first makes the effort 
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to straighten the fingers . and if this straightening is incomplete . 
the other hand is used to try to complete the extension passively. 
In flexion deformity this is possible and no special caution is needed . 
But if contracture is present. then the pressure must be given lightly 
and with great care in order to avoid a forced passive movement. 
for such a movement could easily overstretch the contracting tissues . 
And even if it gives a temporary improvement it might well .  in the 
long run . produce more adhesions from the multiple microscopic 
bleeding that might result by using too much force. 

Some patients have a tendency towards ulnar deviation of the 
hand . or one or more of the fingers . In an attempt to correct this 
the " painting " exercise was introduced . The hand and fingers 
are kept stil l .  bu.t the forearm moves in the ulnar direction . and 
this pushing movement helps to correct the ulnar deviation . 

A S S I STED ACTIVE EXERCI S E S : 

In an assisted movement the aim is to help a patient to perform 
actively an exercise that he is unable to do freely. e . g. lumbrical 
action :-

Place the hands and forearms on a flat surface. palms facing 
upwards. Flex the metacarpophalangeal joints till there is a right 
angle between the palm of the hand and the fingers . then straighten 
the hand . The fingers should be kept straight throughout the 
exercise .  If the patient is unable to do this exercise freely. the 
assisted method should be used . 

Place the dorsal aspect of the fingers on a flat surface. the right 
angle between the palm and fingers should be maintained keeping 
the proximal phalanges in contact with the surface and at the same 
time exerting slight pressure in this region .  bend and stretch the 
interphalangeal joints .

Therefore this can be a free active or an assisted exercise . If 
the patient is able to do this exercise freely . it means that his lum
brical muscles are functioning normally and that his grasp of objects 
is of a good range . But if assistance is required it means that the 
nerve supply to the lumbricals is lacking 'and they have become 
atrophied and lost their power of movement so that his grasp is of 
very small range . In these cases it is extensor communis digi
torum which extends the interphalangeal joints. and flexors sublimis 
and profundus digitorum which flex the fingers . thereby maintain
ing the lumbrical movement which is essential for a good grasp .  

Where the lumbrical muscle to  any finger i s  no longer func
tioning. if a patient can learn to hyperextend the proximal inter
phalangeal joint of that finger. he may be able to maintain that 
hyperextended position while his metacarpophalangeal joint is being 
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flexed . In such a case the extensor communis digitorum is main
taining the hyperextension of the interphalangeal joint while the 
flexor sublimis digitorum is flexing the metacarpo-phalangeal 
joint .  This trick is a useful one, and helps to improve the grasp 
of the patient who has this kind of paralysis . 

Another assisted active exercise is that of flexing the fingers 
into the palm, and letting the thumb move lightly over the fingers 
from index finger to little finger. This is mainly an active exercise , 
but is regarded as an assisted exercise where there is weakness in 
abduction of the thttmb, because the position of the fingers helps to 
keep the thumb in abduction during the exercise . This is only pos
sible if abduction and opposition of the thumb are normal or slightly 
weak . If these movements are very weak the patient can some
times get the thumb into position , but cannot perform the full 
exercise . 

ACTI VE EXERCI S E S : 
Although passive and assisted active exercises have their uses , 

the main stress is laid on free active exercises , for in these exercises 
it is possible to find out just what the patient can do . These exer
cises also teach him to perform the various movements of the fingers , 
and in this way he learns to help himself, since all these movements 
are used in everyday life . A number of exercises have been tried , 
and the following are the ones that have proved most useful :-

( 1 )  Place the forearms and hands on a flat surface, palms 
facing upwards . Bend the fingers to touch the palm, and then 
extend them as completely as possible .  This is followed with flexion 
and extension of each finger separately, so that the weaker fingers 
have an opportunity to work without assistance from the stronger 
fingers . If there is marked flexion deformity or contracture of the 
fingers there is a tendency to hyperextend the metacarpo-phalangeal 
joints when extending the fingers . Care should be taken to avoid 
this hyperextension as much as possible .  

(2) Place the hands palms facing downwards, on a flat surface, 
and perform abduction and adduction of the fingers, keeping the 
halld and fingers flat throughout the exercise . 

In the practice of this exercise it has been observed that where 
the first dorsal interosseous is very weak or not functioning at all , 
the range of abduction of the index finger seems to be fairly good 
among some patients who have tried hard to produce this movement . 

Similarly, where adduction and abduction movements of the 
little finger have become weak and practically ceased, gradually 
the movements have again become apparent . Electrical tests show 
that the muscles concerned are paralysed , so the return of these 
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F I G .  1 . 

FlG .  2 .  

Place the forearm and hand o n  a tab l e , palm facing upwards.  ( Fig .  1 . ) 

Bend ( Fig. 2) and stretch the fingers together .  ( Repeat 6- 1 2  t imes). Then 

bend ( F ig.  3 )  a n d  s t retch each fi nger  sepa rate ly .  ( Repeat 6- 1 2  t i mes . )  
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FIG. 3 .  

FIG .  -1 

( a) Same pos i t i on as for Ex .  I :  Bend the metacarpop h a l angea l j o i n ts  t i l l  
there i s  a r ight  a ng l e  between the palm a n d  t h e  fi ngers, ( F ig .  4) then 
stra ighten the  h a n d .  Th e  fingers  sho u l d  he kept  s t ra ight t h rough o u t  the  
exerc i se .  ( Repea t 6- 1 2  l i m e s . )  
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I l l o \ ' l ' n w n l s  i"  d u e  l o  s o m e  l r i c k  l� l o \ ' e m e n l ,  res u l l i l l g i n  grea ler use

f u l n ess o f  t h e  ti ngers concerned . 

( 3 )  E x tens ion o f  t h e  wrist p l u s  A e x i o n  a n d  a d d u c t i o n  o f  t h e  
fingers , fo l l o wed b y  A e x i o n  o f  t h e  wrist p l us e x t ension a n d  abduct ion  
o f t h e  ti ngers . T h is c o m b i n a t i o n  of t h ese m o v e m e n l s  is c o n sidered 

n a t ur a l  i n  the normal h a n d . W h ere pa t ien ts fin d  p ur e  abel uct ion 

ane l  adduct ion d i ffi c u  I t  o r  impossi b l e- ( see  prev i o u s  exercise ) , t h ese 

m ovements are often poss ib l e  to  a cert a i n  ex t e n t  when performed 

with  the other movements . Even j f  t h is exerc ise only m a i n t a i ns 

t h e  l i m i t e d  ra nge o f  abd u c t i o n  a n d  a d d u c t i o n  possi b l r ,  i t  is wort h  

d o i n g  fo r t h a t  reason a l one . 

( 4 )  W i t h  t h e  t ip  of the t h u mb to u c h :

( a )  Base o f  each fi nger i n  t u rn .  

( b )  P ro x i m a l  i n terp h a l a n ge a l  j o i n t  o f  each finger  i n  t u rn . 
( c )  Distal  i n t e rph a l a n geal  j o i n t  o f  each finger in t u rn .  

( d )  T i p  o f each fi nger i n  t u r n . 

T h e  f i n gC'fs sh o u l d  be kept stra ight  t h ro ugh o u t ,  as t h ese exer

c ises a re m a i n l y  for abduct ion and oppos i t ion of t h e  t h u m b .  Some 

pat ients  l ind i t  d i ffic u l t  to  perform t h e  thumb movements  w h i le 

keeping t h e  fi ngers A a t . W here t here is t h is d i ffi c u l ty i l  seems t h a t  
t h ere is u s u a l ly a weake n i n g  o f  t h e  abductor  po l l ic is  bre vis  m usc l e .  

( 5 )  L e t  t h e  t h um b  t i p  meet t h e  t ip o f  each finger i n  turn , 

mak i n g  an " 0 "  shape . This  exercise uses a l l  t h e  sma l l  m u sc l es 

o f  t h e  hand , and emphasis is la id  on m a k i n g  t h e  " 0 "  as ro u n d  

a s  pos� ib le . I t  h a s  b e e n  noticed that i n  h a n d s  w here the  l u mbrica l 

m uscles are funct ioning wel l ,  t h e  " 0 "  is a reasonably good sh ape . 
B u t  where t h e  l u mbricals  are n o t  funct ioning, t h e  fi n gers flex m ore 

t h a n  i s  req u i red at the proximal  interpha l a n geal  j o i n ts ,  a n d  t h e  

" 0 "  s h a p e  i s  f a r  from perfect . 

( 6 )  " P ick i ng-up-food " movement is a form o f  l u mbric a l  

act ion , together w i t h  opposit ion a nd abd u c t i o n  o f  t h e  t h u m b .  T he 

t ips o f  a l l  4 fi ngers a n d  th u m b  meet t ogeth e r ,  t h e  t h u m b  and fingers 

bei n g  kept as straight as  possib le . T h is e xercise is o n l y  possi1:: ' c  
where t h e  intr insic  m u scles o f  t h e  hand are i n  a fa i r ly  good fu n c

t i o n i n g  condi t ion . 

Any exercise w h i ch tends to hyperextend t h e  metaca rp o

p h a l angeal jo ints should  be discouraged , u n l ess i t  can be very c a re

fu l ly s u pervised . It seems that one of  the reasons  why patie n t s  

w i t h  c la w  hands fi nd i t  d ifficult t o  extend t h ei r  finger j o i nts is  beca u se 

the metacarpo-ph a l a n gea l  jo ints  extend or hyperextend so easi ly.  

When a patient is  assisted to  extend his finger joints,  i t  is  done 

by stabi l is ing t h e  metacarpo-phalangeal jo int  in semi-flexi o n , and 

th is  enables the pat ient  to  u se h is h an d  bette r .  S o m e  s urgeons h a ve 
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f u s e d  t h e  m et aca rp( )-p h a l a l 1 g� a !  j o i n t  i n  a se m i - H e x ed posi t i o n ,  a n d  
f o u n d  t h at a c l a w  h a n d  works prrtty wel l a ft e r  t h i s  h a s  been done . 
So t h a t  i n  c h oosing ex ercises , t h ose t h a t  arc l i kely to produce u n d u e  
mobi l ity i n  t h e  m et acarpo - p h a l a n g e a l  j oints  s h o u l d  b e  a v o i ded , 
u n l ess t h ey can be care ful ly supervised . For e x a m p l e ,  the fo l low
ing exerc ises , t h o u gh t h ey a rc good for cert a i n  movements of t h e  
fi ngers,  n e e d  t o  be done w i t h  great c a u t i o n  to a v o i d  hyperex tension 
o f  t h e  metacarpo-ph a l a n geal  j o i nt s :-

Press the e l bows in at t h e  sides o f  t h e  body,  a n d  p l ace t h e  
pa l ms a n d  fi n gers o f  both h a n d s  t oget her :-

( a )  K e e p i n g  o p posi t e  fi n ge r- t i ps t oget h e r ,  sepa rat e t he p a l m s  
a nd finge rs a n d  abd uct  t h e  fi ngers , a t  t h e  s a m e  t i m e  exert i n g  s l i gh t  
pressu re a t  t h e  fi nger t ips i n  o r d e r  t o  s tra igh ten t h e  f i n gers . 

( b )  Keep i n g  opposite finger t i ps together  a n d  t h e  fi ngers in  
adduct ion , separa te t h e  pa I m s  and fi ngers , a t  the  same t ime e xert i n;g 
pressure on t h e  fi nger t ips . 

( c )  Keep i n g  oppos i te p a l m s  and fi ngers togeth e r ,  abd u ct a n d  
a d d uct  t h e  fi n gers . 

T h ese exerc i ses can be d o n e  only by pat ients w i t h  fa i rly good 
h a n d s ,  o r  by pat ients  who h a v e  the s a m e  degree o f  fl e x i o n  deform ity 
o r  contracture i n  the same fi ngers o f  both hands . W h e re the  abd uc
t i o n  and adduct ion movements  arc weak in  one h a n d , t h ey arc 
sometimes hel ped by the better m ovements o f  the other h a n d . 

S PLI N TAG E .  

T h e  use o f  spl ints has  d e l iberately n o t  been d iscussed , because 
o f  i n s u ffi c ient  experience , though i t  is fe l t  th a t  i n  cert a i n  c o n d it ions 
s p l i nts have a definite  part to  play . B u t  i t  sho u l d  be borne i n  m ind 
t hat  i n discri minate spl i n t i n g  is  d angero us , as press u r e  sores arc more 
l i kely to  occ u r  i n  a n a esthet ic  h a n ds than in normal h a n d s .  T h ere
fore cases for spl intage s h o u l d  be care f u l l y  se lected , and spl i n t s  
s h o u l d  be l ight  a n d  a p p l i e d  w i t h  c a u t i o n . 

M EA S U R E M E N T  O F  A N G L E S . 

The progress of a l l  our pat ients ,  whether u ndergoi ng active 
treatment or  not,  was fol l owed by periodic carefu l measurement 
o f  t h e  range of  movement o f  t h e i r  fingers . I t  has  been fo u n d  t h a t  
the m o s t  useful  measurement to make is that of t h e  pro x i m a l  i n ter
phala ngea l j o i n t  because the metacarpo-phalangeal  j o i n t  is o n l y  
rarely deformed o r  contracted , and the  terminal  i nterph alangeal  
jo int  is not  very significa n t .  T h e  angle t h a t  is measured is  the angle 
by which the middle segment  o f  the fi n ge r  fa i ls  to become straigh t  
w i t h  t h e  pro x i m a l  segme n t  of the fi nger.  I f  t h e  fi n ger is  stra ight  
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then t h ere is ,  o f  co urse , no  ang le or  t h e  angle IS  zero , b u t  i f  t h a t  
j o i n t  is  f lexed t h e n  a n  angl e is  formed . 

A pro tractor w i t h  a mo veable  pointer  is used for these m eas u re
ments . When t h e  p o i n t e r  is para l l e l  with  t h e  m i d d l e  ph a la n x ,  
t h e  n u mber a t  wh ich t h e  poi n te r  rests is t h e  degree o r  measurement  
of  t h e  a n gl e .  This  angl e is measured u n d e r  3 d ifferen t  types o f  
c i rc umstances : unassisted ,  assisted a n d  pass i v e .  

To measure these angl es t h e  p a t i e n t  stead ies h i s  arm b y  rest ing 
the e l bow on t h e  tabl e ,  and the  forearm makes a r ight  angle  wi th  
t h e  s u rf a c e  o f  t i le  table .  T h e  pat ient  is  instru c ted to keep h i s  wrist  
s t ra i g h t  and to make a r ight  angle a t the  metacarpoph a l a n ge a l  
j o i n t . 

Unassisted angles :  I n  t h is  posit ion he is t o l d  to stra i gh ten h is 
fin gers as m uch as possi b l e .  I f  he cannot straighten t h e m , t h e re 
w i l l  be an a n g l e  a t  t he  pro x i m a  I i n terpha l a n ge a l  j o i n t . T h is 
measur e s  the  degree of working power o f  t h e  i n t r insic  m uscles o f  
t h e  h an d .  

Assisted angles :  Using t h e  same posit ion , the physiotherapist 

ex erts a l i t t l e  pressure o n  t h e  proximal p h a l a n x  o f  the finger fle x i n g  
t h e  metacarp o - p h a l a n geal  j o i n t . This  g i v e s  a cert a i n  a m o u n t  o f 

s u pport , a n d  t h e  p a t i e n t  is usua l ly able  to straigh ten o u t  h is fi n ger 
more t h a n  when no assistance is given . T h i s  est i m a t es t h e  power 
of  the  long e x t e l lsor m uscles to extend the  j o i n t , 

Passive range : The finger is passively straightened by t h e  
physiothera pist  a n d  i f  there is  a n  angle  i t  i s  measu red . T h is esti
m ates the degree of contra c t u re ot the pro x i m a l  interph a l a n geal 
j oi n t .  

T he fol l ow i n g  is  a stat ist ica l comparison between t w o  groups 
ot p a t ients  w hich were assessed at regu l a r  interva ls  over a period 
o f  e i gh t ee n  months . In the control  group t h e  a.ng les  of  t h e  pat ient s '  
fingers were care f u l l y  measured a t  regu l a r  i n terva l s ,  b u t  n o  ex erc ises 
were given . I n  the exercise grou p  the patients were a l l  on  a reg u l a r  
scheme of exerci ses and t h e  angles of t h e i r  fingers measured at regu l a r  
i n terv a l s .  

Deter iorated 
N o  a pprec i a b l e  change . 
I mproved 

Control Groll p 

35 % 
50 °/. , 0 
I � ol J 10 

lixercise Grollp 
1 2% 
32% 
56'10 

i t  is i nterest i n g  to note that  the percentage of deteriorat i n g  
h ands is greater in  the  contro l  group , a n d  t h a t  the  percentage o f  
i mprovements  is greater  in t h e  exercise gro u p ,  a n d  t h a t  t h e  major i ty 
of patients  i m proved . 
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F IG .  5 .  

( b) W here  there i s  fl ex ion  defo rm i ty t h i s  w i l l  n o t  b e  poss i b l e  a s  a free 
exerc ise, so the  ass i sted methnd is used : - The dorsa I aspect of the fingers is 
p l aced on the  t ab le, and there sho u l d  be a r ight angle between the  fingers 
and the  palm wh i ch  shou l d  be ma in t a i ned t h ro ugho ut  the  exerc i se .  ( F ig .  5 . )  
Bend  ( F ig .  6 )  and  s t retch the  i n terpha l angea l j o i n ts  of the  fingers,  a t  t he 
same t i me exert ing press ure  on the p rox ima l  pha l a nges. ( Repeat 6- 1 2  t i mes . )  

FIG.  6 .  
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F I G .  7 .  

Same pos i t i on  as  f o r  E x .  4 :  T h e  pat ient  s ho u l d  t r y  t o  s tra ighten t h e  li ngers 
act i ve l y .  For any li ngers that cannnt  do th i s .  l ight ( a ref u l  preSSl l \'e wi th  
the oppos i te  hand  can be exerted on the  prox i m a l  i n terpha l a ngea l j o i n t  of  
t h e  fi nger in  order  to stra ighten i t .  ( F ig.  7 . )  ( Repeat 6, [ 2  t i mes . )  

FIG.  8 .  

Place the  h a n d  a n d  forearm on t h e  table ,  pa lm fac ing downwards : abduct 
( Fig. 8) and adduct ( Fig. 9) the lingers keeping the hand and lingers stra ight 
whi Ie doi ng so .  ( Repeat 6, 1 2  t i mes . ) 
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F I G .  1 0 . 

Same pos i t ion  as for Ex . 1 : Touch the base of each finger i n  t urn w i th the 
t ip of the  thumb.  ( Fig .  1 0) I n between each movement the thumb shou l d  
b e  fu l l y  extended and  abd ucted ( F ig.  ] I ) . ( Repeat 6· 1 2  t i mes . )  
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f iG .  1 1 .  

F I G .  1. 2 . 

W i t h  the t i p  of the thumb touch the  t i p  of each finger i n  turn .  ( Fig .  1 2 .) 
In between each movement the thumb and  fingers shou ld  be fu l l y extended 
( F ig . 1 3 ) .  ( Repeat 6, 1 2  t i mes.) 

33 
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F!G ,  1 3 , 

F IG ,  1 4 , 

Make a fist  w i t h  the  hand a n d  l et the t h u m b  brush l ig h t l y  over the  fingers  

from i ndex to l i t t l e  fi nger ( F ig,  1 4 ) ,  ( Repea t 6- 1 2  t i mes . )  
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F IG .  1 5 . 
P i ck i nf.! up s ;11a 1 1  ob jects of d i fferent  sha pes and  s i zes w i t h  t h e  t h umb a n d  
one  (, nger,  us i ng each finger  i n  t u rn .  T h e  t h u m b  shuu l d  u s e  the  abduc t ion ·  
oppos i t i on  pos i t i on  as much as poss i b l e ( Fig .  1 5) .  ( Repeat 6· 1 2  t ime, . )  

Our experience i n  th i s  work has show n us  t ha t s h o rt co urses o f  
phys io therapy ( e . g .  l ess than  3 monlhs)  are not suff ic ient  t o  b n n e l i t  

a pat ien t  wi th  l ep rosy . Long courses o f  treatment ( a t  least 3-6 

months ,  prefera bly longer ) are necessary if phys io therapy is  to be 

of val ue to t he pat i en t . Regu l a r i ty of treatmen t  is a lso an essen t i a l  

factor fo r i m provemen t .  R esu l ts o f  t h e  past two yea rs ' work i n  
V e l l ore d iv ide  t h e  pat ients into f o u r  m a i n  categories : 

1 .  T h os(; \\ h o  im prove . 

2 .  T i lOse w h o  seem t o  go l h ro ugh a per iod o f  grad ua l  denerva

l ion and then  a period o f  regenera t ion . Beca use th e t rea t m e n t has 

been reg u l a r  the m uscle  tone has been ma inta ined a s  m uc h  a s  

poss ib le ,  and the f i n gers have n ot become st i ff ,  and have t herefore 

been able to  rega in their  strength and usefu l n ess . 

3 .  T hose who do not  i m prove ,  b u t  physiotherapy preven ts the 
r illgers cecoming f u rt h e r  deformed a n d  con lracted . 

4 .  T hose whose hands became w o rse , and with  one or two 

except ions ,  th is  has o n l y  occurred with patien ts who w e r e  irregular 

i n  att ndance for treatment , or who only attended for a month o r  

two . 

C .  Rehabilitation . 
I t  is i mpo rta n t  t h a t  some rehab i litation p rogra mm e be carr ied 

o n  at  t h e  same t ime as physiotherapy , so that  t h e  patient may have 

reasonable  hope that he  may become active , usefu l ,  a n d  i n d epen den t 
by h i s  o w n  effo r l s ,  a n d  i n  th is w a y  he w i l l  d eve l op a h a ppier  o u l -
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look to wards t h e  f u t u r e .  T h e  occupa t i o n  s h o u l d  be one w h ic h  
st imu lates the act ive i n t erest of  the  patient  so t h a t  h e  looks forward 
to doing i t .  It s h o u l d  a lso be a n  occ u pat ion w h i c h  w i l l  d o  h i m  n o  
harm . For i nstance , bamboo basket m a k i n g  h a s  proved a n  u n 

sui table trade , partly because much of the  weaving depends upon 
touch reflexes, and many leprosy patients have n o  sense of t o u c h , 
a n d  so their hands contin u a l ly suffer minor i n j uries from sp l i n ters 

. 'when doing t h i s  type of work . B u t  a trade s u c h  as s imple  carpen try 
has proved t o  be w i t h i n  the power of most patients , provided som e 
care is t ak e n  t o  see that  the handles  o f  a l l  too ls a re a d j usted wh ere 
n ecessary to lit t he strongest part of the gras p .  T h e  m a k i n g  o f  
s impl e garments w i t h  a sewi n g  mach ine a l so a ppea rs to b e  w i t h i n  
t h e  scope o f  t h e i r  capabi l i t i e s .  Fina l l y ,  the occ up a t io n sh o i l i d  be 
one at which h e  can earn a l i v i n g  wage ,  so i t is of great  i m portance 
that  pat ients should be shown how t o  make the best  use o f  their  
hands , and taught  t rades i n  which their  sk i l l  and dexter i ty may 

compete on equal terms w i t h  others with  n o r m a l  h a n d s .  
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