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In my article on **The mechanism of the neural signs and symp-
toms of leprosy™ ('), I drew attention to the faet that although some
nerves were found thickened in leprosy the elinieal signs did not always
tally with the signs of their degeneration. Irom our investigation we
came to the conclusion that the elinieal signs of leprosy were related
to the diminished blood cireulation in the capillaries of the affeeted
parts of the skin and the nerves,

In the second article, ** Mechanism of blister formation in leprosy
patients’ (*), it was reported that, even when the heat was not exces-
sive, leprosy patients sometimes developed blisters in anesthetie parts,
but not in the adjacent or corresponding normal parts. In these cases
temperature test with a thermocouple revealed that there was less vaso-
dilatation in the anesthetie parts when exposed to heat. As a result
heat accumulated in the anesthetie parts, causing seleetive blistering.
This confirmed my previous observation.

In the third article, ** Muscular wasting in leprosy and its peeunliar-
ities™ (), it was pointed out that it was not always possible to corre-
late wasting of a muscle with thickening of the nerve supplying it. This
led us to investigate the temperature of the wasted museles and of cor-
responding normal muscles. It was found that the temperature of the
wasted museles was lower than that of the corresponding normal mus-
cles in 42 out of 44 cases. This was indicative of smaller blood ecireula-
tion in the wasted museles. We came to the conclusion that muscular
wasting in leprosy was preceded by a diminution of blood supply to the
muscles, which affected their nutrition. So long as the blood eireulation
in the musele was not diminished, there was no muscular wasting, in
spite of considerable nerve thickening. These findings were embodied
in an article entitled “* Mechanism of muscular wasting in leprosy™ ().

The question now arises how this knowledge can bhest he applied
for the benefit of leprosy patients. One of the first objeets of treatment
of any bacterial disease is to destroy the caunsative organisms, direetly
or indireetly. It is undisputed that for this purpose chemotherapy is
the best procedure. But chemotherapeutie drugs in leprosy usually can-
not prevent the development of polyneuritie signs or correet them when
they are already present. Also they are not helpful as a rule in remov-
ing other blemishes of the disease. These failures are highly disappoint-
ing to the patient. Therefore, in addition to chemotherapy, measures
should be taken for the prevention and correction of polyneuritie signs
and removal of residual signs in leprotie patehes. As these were found
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to he related to vasceular changes in the affeeted parts, leading to dimin-
ished blood cireulation, it was reasonable to expeet that measures to
incerease blood eirenlation in the affeeted parts might be helpful in pre-
venting the development of these changes or correeting them when they
were already present. Vasodilator drugs could serve our purpose, but
they were not emploved, as their prolonged use might have an adverse
effeet on the general health of the patient. It is well known that mas-
sage, exposure to heat, and injection of an irritant drag, all inerease
local blood circeulation (%). But the question is how long this lasts. In
order to counteract defeetive local blood eirenlation and malnutrition,
measures should be adopted that will inerease and maintain a constani
inercased eireulation.

With this objeet in view, we made a preliminary study, in a small
number of cases, of the effeet of massage, application of heat, and injee-
tion of hydnocarpus oil, on the blood cirenlation of the part so treated.
[t was noted that, after massage of the affected hand for 15 minutes,
there was a vise of about 1°C, on the average, in the skin temperature of
that part, but the temperature came down to its orviginal level within
an hour. When an anesthetie hand was exposed to heat (52°C") for
about 5 minutes, there was a rise of temperature of varving degree
(maximum 5.8°C"), but on removal of the hand the temperature came
back to the original level in about 10 minutes. After intradermal injec-
tion of hydnocarpus oil (which was cooler than the body temperature),
there was an initial drop of about 1°C', but after 24 hours the tempera-
ture was higher than originally by about 1°C". After that the injeeted
hand remained warmer for some days than previously.

In the light of the experiments deseribed above, specific measures
and methods of treatment were adopted. Tt was evident that-periodie
injections of oil were most helpful in maintaining an incereased hlood
cireulation in the affected part for a longer period. But considering the
fact that daily exposure to heat, massage, and exercise of affeeted mus-
cles, might also help to inerease blood cireulation, although for a shorter
time, we advised fomentation after local injections of oil, massage, and
active and passive exercise of muscles that were or were likely to be
affeeted. The injections were given intradermally or subcutaneonsly in
the affected parts once in 3 or 4 weeks. In the intradermal treatment
one drop of medicine was injected at each point of puneture. This treat-
ment was given in order to prevent the development of polyvneuritic
signs in cases where such development was apprehended, to correet if
possible, polyneuritie signs already present, and to bring back pigmen-
tation and sensation and help hair growth, ete., in leprotiec patches,
Patients who received this treatment are classified under three head-
ings and the results are summarized under each headine:

1. Patients who had no polyneuritic signs when treatment was
started, but were likely to develop them.

2. Patients who had polyneuritic signs when treatment was
started. These were divided into two groups as follows: (a) Patients
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who had muscular wasting, deformities, paralyses, ete,, in (1) museles
of the face, (2) musecles of the hand, and (3) muscles of the leg. ()
Patients who had trophic uleers.

3. Patients who had patehes with hypopigmentation, anesthesia,
depilation, anhidrosis, keratosis and other abnormalities,

. PATIENTS WHO HAD NO POLYNEURITIC SIGNS WHEN TREATMENT
WAS STARTED, BUT WERE LIKELY TO DEVELOP THEM

(a) Lesions of the face—Patients with lesions on the face usually
develop lagophthalmos or facial paralysis or both, according o the site
of the skin lesion. Fortyv-two such cases were treated. In 40 cases
(95.29% ) paralysis did not develop. In 17 eases lagophthalmos appeared
likely to develop, as the lesions were on the upper parts of the face,
including the eyelids, In 13 cases lesions were on the lower part of the
face and facial paralysis was expeeted. In 10 eases both lagophthalmos
and facial paralysis appeared probable, as the lesions covered the whole
of the face.

Of the 40 cases with paralysis, 31 were tuberculoid, 6 maculo-
anesthetie, 1 borderline, and 2 lepromatous. Three patients had laeri-
mation from the atfected eye, indicating a tendeney to develop lagoph-
thalmos, and in one case there were fibrillary twitehings of the museles
of the face indieating impending facial paralysis. The period of treat-
ment and observation in 40 cases was 1 yvear in 3 cases: 2 vears in 7:
3 yvearsin 7;4 years in 1:5 years in 4, and more than 5 years in 18,

(b) Lesions of the hands—Patients with lesions on the ulnar side
of the hand and thickening of the ulnar nerve, nsually develop elaw-
hand, and patients with lesions on the radial side of the hand and
thickening of the radial nerve sometimes develop radial paralysis, One
hundred and thirteen sueh cases were seleeted for treatment, Thirt v-fonr
patients discontinned treatment, In 74 (93.7%) ont of 79, deformities
did not develop. Forty-four of these were tuberceuloid, 20 maculo-anes-
thetie, 3 pure polyneuritie, 1 indeterminate, 2 horderline, and 4 lepro-

Fig, 1. Dynamometer, The pointer is pointing to 92,
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matous. Nerve thickening was 14 in 127 24 in 325 34 in 25, and 4+ in
Do Nerve abscesses were present in 2 cases. The length of treatment
was 1 year in 12 eases; 2 years in 225 3 years in 7; 4 years in 7: 9 years
in 9, and more than 5 years in 17,

Patients with lesions on the hand and thickening of the ulnar nerve,
but without deformity, often complained of loss of strength and loss of
function in the affected hand. This problem -was investigated with the
help of a dynamometer (Fig, 1), The apparatus has a semicirenlar
seale ranging from 40 to 120, A pointer moves when the two sides of
the instrument are pressed in a grip. The figure indicated by the pointer
imdicates the strength of the grip in pound-pressure. The grip of the
affected hand was found weaker. This improved gradually with treat-
ment,

[Fourteen cases are illustrated in Table 1, showing the weakness of
the grip before treatment and improvement after treatment. Deformity
was prevented in all the cases.

TapLe 1. Results of dynamometer grip test in 14 patients without deformity of the hand
who complained of weakness,

Case ' Before | After l Nerve
number Type Grip [ treatment | treatment I mvolvement
3639 T, Right * ‘ 623 [ 67 S0 | 44 to 14+
Left 8695 88
3882 T, Right | 2 | m 89 | 34 to 2+
Left * 52 | 72 | 87 Z
3066 T Right * 48 | 57 | 63 | 3+ to 2+
Left | 146 | 55 56 |
3706 B, Right * | 52 0 | 7| 24 to 2+
' Left |62 ! 81 '
3745 | MA, | Right* | 72 84 8T | 34 to 2+
| | Left { S0 [ 85 86 I Abscess absorbed
4099 T, : Right 85 S1 S1 [ 24 to 1+
| Left * | T4 §2 84 |
4118 | T, | Right 80 | 05 99 2+ to 1+
' | Left ° | 67 | 8 | 9
4223 |y | Right L6 62 sl 34 to 1+
| Left * 42 G2 67 | Abseess absorbed
4295 | T, Right | 5 | 76 77 34 to 2+
O Left * 58 | 65 64 24 to 2+
4264 |  MA, | Right * G0 | 0 S0 |
: Left 70 | T 85 ! 3+ to 24+
4289 T, ‘ Right * 52 | 64 70 '
‘ Left 56 | 60 65 | 44 to 24
4386 P, ‘ Right I 83 83 82 Abseess smaller
Lett ° 5o | 76 s83 3+ to 2+
455 T, ! Right 79 73 85 Abseess ahsorbed
|  Left ® 65 | 68 | 82 34+ to 2+
4562 R v | Right 87 85 | 80 |
i IJ[‘IIt e I 3 I %

a8 75

[[ 2
-

] 4+ to 2+
*Affeeted hand., -
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(¢) Lesions of the foot and leg—(1) Patients likely to develop
footdrop: Patients with lesions on the foot and leg, in the distribution
of the lateral popliteal nerve, and thickening of that nerve, usually
develop footdrop in the course of time. Fifty-three such cases were
selected for treatment, In 50 ecases (94.3% ), ineluding 33 tubereuloid,
14 maculo-anesthetie, 2 indeterminate and 1 borderline, footdrop did not
develop. Nerve thickening was 14 in 115 24 in 29; 3+ in 9 (1 with
abscess), and 44 in 1 case. The period of treatment and obscrvation
was 6 months or less in H; 1 year in 33 2 years in 113 3 yvears in 73 4
vears in 2; 5 yvears in 8, and more than 5 years in 14,

(2) Patients likely to develop trophic uleers: Patients having anes.
thesia in the soles usually develop trophic uleers. Seventy-three such
cases were seleeted for treatment.  Fourteen patients discontinued
treatment. In 56 (94.9%) out of the remaining 59 cases trophie uleers
did not develop. In all of these cases (29 tubereuloid, 12 maculo-anes-
thetie, and 15 lepromatous), the patients were ambulatory. The period
of treatment was 1 year in 5; 2 yvears in 11: 3 years in 85 4 years in 8;
dovears in 63 6 vears in 7 and more than 6 years in 1. In all eases
there was gradual return of sensations.

2, PATIENTS WITH POLYNEURITIC SIGNS WHEN
TREATMENT WAS STARTED

(a) Patients who had muscular wasting, deformities, and paral-
yses—(1) Muscles of the face: Twenty-six cases were under freat-
ment. In 20 of these there was lagophthalmos only. In 17 (85%) in-
cluding 14 tubereuloid, 1 maculo-anesthetie, and 2 lepromatons cases,
correction was complete. In 1 ease (tuberculoid), with facial paralysis
only, the correetion was complete, Five patients (4 tubereuloid, 1
maculo-anesthetie) had both facial paralysis and lagophthalmos. There
was complete correction in 2 and partial in 2. In 1 case the facial paral-
vsis was corrected completely, but the lagophthalmos only partially.
The period of treatment and observation varied from 6 months to 7
vears.

Hlustrative Cases

Partial correction.—Case 4339 (R.S.) T3. Lesions subsided under
DDS treatment, which the patient had had previously, but paralysis of
facial muscles developed. He was unable to elose the right eve com-
pletely (Fig. 2a) or raise the right eyebrow. Partial improvement after
our treatment for 1 year (Fig. 2b).

Case 4129 (D.H.) L2. Lagophthalmos of left eye for 3 vears.
(‘anthorrhaphy by one surgeon 2 years ago and by another 1 vear ago,
had been nnsuecessful. Lagophthalmos of right eve for 8 months, After
treatment for a year and a half the right lagophthalmos was corrected.
Left lagophthalmos remained the same.

Case 4749 (ADML) T1. Lagophthalmos of left eyve and left facial
paralysis. Patient unable to whistle (Fig. 3a). Left facial paralysis
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16, 20, Case 4339 (R.S.), Before treatment. Paralyvsis of right orbicularis
oculi and of the frontal belly of the right occipitofrontalis,

P16, 2h, Case 4339 (R.S.), After treatment for 1 vear, Partial correetion.
corrected in 1 year (Fig. 3h), but no improvement of lagophthalimos.

Complete corvection—Case 4348 (M.R.) T3, Right lagophthalmos,
which was completely correeted after DDS by mouth and injeetions of
oil intradermally for 1 vear.

Case 4376 (B.S.RL) T1 Lacrimation from left eve for 2 years, Left
fngophthalmos and paralysis of frontal helly of left oceipito-frontalis
musele for 1 vear. Diffienlty in chewing. Correeted after treatment for
Soyears,

Case 2033 (M.D.) T1. Lagophthalmos of left eve, Correeted hy
our treatment. Oil injeetions stopped for 16 months and, ehemotherapy

Fia, da. Case 4749 (AL, Before treatment. Left lagophthalmos and
facial paralysis. Unable to elose the lips properly to whistle, Attempts to do
it leaves o trinngular gap on the left side,

Fia. 3h, Case 4749 (AN, After treatment for 1 vear. Left faeial paral-
vsis corrected. Left lagophthalmos same,
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1. 4a. Case 4170 (M.F.). Before treatment., Right lagoplithalmos and
right faeial paralysis.
Fra, 4, Case 4170 (M.F.). After treatment fer 2 years. Right lagoph

thalmos and facial paralysis completely correetd,

being considered better, patient took DDS only. Lagophthalmos reap-
peared after 8 months. .

Case 3105 (NALB.) T1. Previously had had DDS. This was fol-
lowed by reaction and development of right lagophthalmos. Laerima-
tion inercased, impeding reading and writing in his work. After our
treatment the lesion subsided, laerimation stopped, and lagophthalmos
was corrected.

(Case 3802 (B.P.B.) T2, Had had lagophthalmos of left eye. DDS
treatment without improvement. Correction by our treatment, main-
tained for 3 years,

Case H06 (N.G.) T1. DDS treatment previously. Bilateral lagoph-
thalmos developed. Treatment for reaction was followed hy our rou
tine treatment. Bilateral lagophthalmos corrected completely and cor-
rection maintained for 1 vear.

Case 4170 (M.F.) T2, Previously patient took injections of Sulphe-
trone and Avlosulfone by mouth. Treatment was followed by acute
reaction.  Right lagophthalmos and right facial paralvsis developed
(Fig. 4a). We treated him for reaction. This was followed by small
doses of DDS and oil injections intradermally. Lagophthalmos and
facial paralysis were correeted in 2 years and improvement maintainaed
for a vear and a half (Fig. 4h).

Case 3531 (B.S.) T2, Occupation, professor. Had facial paralysis
imvolving orbicularis oris. Speech impaired. Patient unable to whistle.
Difficulty in mastication and dribbling of food and water while eatine.
After our treatment for 1 year facial paralysis was corrected. Defeet
in speech rectified. No diffienlty in chewing and no dribbline of food.
Improvements maintained for 3 years.
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(2) Muscles of the hands—Oue hundred and twenty-cight cases of
deformity of the hand, with corresponding nerve thickening, were
seleeted. Thirteen patients discontinued therapy. The remaining 115
received chemotherapy and small intradermal or subeutaneous oil injec-
tions at the side of the thickened nerve. Kxercise of hands, massage
with oil, and night bandaging were advised. Anatomie improvement
oceurred in 106 cases (92.2% ) and funetional in all. The degree of cor-
rection was as follows:

In 38 cases (53%) (19 tuberculoid, 5 lepromatous, 10 maculo-
anesthetie, 1 borderline, 2 indeterminate, and 1 pure polynenritie),
there was slieht correetion. Two showed no nerve thickening., Nine
showed 14 : 13, 24 11, 3+ and 3, 4+ thickening. The length of treat-
ment for the 38 eases varied as follows: 6 months or less, 7 cases; 1
vear, 73 2 vears, 7; 3 years, 4; 4 vears, 4, and 5 years or more, Y.

In 34 (29.6%) cases (15 tuberculoid, 10 lepromatous, 8 maculo-
ancsthetie, and 1 indeterminate), there was moderate corvection, In 2
cases there was slight or no nerve thickening. Seven showed 14 thick-
ening; 10, 241 12, 34, and 3, 44+. Six cases were observed and treated
for 6 months or less; 4 for 1 year; 10 tor 2 years; D for 3 years; 4 for
+ years, and 5 for 5 years or more,

In 34 (29.6%) cases (17 tubereuloid, 5 lepromatous, 8 maculo-anes-
thetie, 1 borderline, 2 indeterminate, and 1 pure polyneuritic) there was
full correction. Slieht nerve thickening oceurred in 1 ease: in 1 the
thickening was 1+4; in 12, 2+ in 16, 3+ (2 with abscess), and 4, 4+.
Treatment was carried on for 6 months or less in 8 cases; for 1 year in
S8: 2 years in 103 3 vears in 4: 4 years in 2, and 5 years in 2. Sixteen
patients did not return after correction: 8 remained under observation
and treatment for an additional 6 months to a vear: 3 for 2 vears; 3 for
S vears: 2 for 4 years, and 2 for 5 years.

In 9 (7.8%) of the 115 cases no improvement in the deformity
ocenrred, although there was some improvement in funetion. In 4 cases
there was extreme contraction of the fingers, and in 1 the deformity
hecame worse from repeated reaction.

In some of the cases with deformity of the hand the grip test was
made with a dynamometer to determine the strength of the affeeted
hand before and after treatment. In all cases there was improvement
in strength, as shown in Table 2.

Hlnstrative Clases

Results of treatment. Slight correction of deformity.—Case 1903
(N.B.) MA1, Occupation, typist. Lesion of left hand, nerve thickened.
Slight wrist drop. Unable to use left hand while typing. Reaetion of
degeneration found. Patient took eleetrie treatment to stimulate the
muscles, No improvement and he was about to lose his joh. After our
treatment for 1 year some improvement occurred and he hecame able
to use fingers of left hand for typing. Remained under obhservation and
treatment for 10 years, Improvement maintained.
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TABLE 2.

Results of dynamometer grip test in 19 cases with deformity of the hand,
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I Grip
Case : Before After
number Type Deformity treatment treatment Correction
2757 T, Rt. little Right—60 75 Considerable
& ring Left —73 04
3230 L, Rt. little Right—55 75 Complete
Left —75 72
3328 Ty Rt. little, Right—43 a0 Partial
y ring, middle
& index Left —52 59
3585 Ty Left little Right-—T70 72 Complete
& ring Left —66 72
3035 B, Rt. little Right—50 80 Complete
Left —60 90
4031 Ty Rt. little Right—63 79 Considerable
& ring Left —91 88
3709 MA, Left little Right—=88 87 Complete, Nerve
& ring Left —58 79 abscess absorbed
3832 MA, Rt. little, Right—49 61 Considerahble
ring, middle
& index Left —53 64
3994 Iy All fingers Right—57 3 Partial
rt. hand Left —T74 T2
4065 T, Lt. index Right—62 67 Complete
Left —45 60 '
4189 T, Rt. little Right—~60 (5] Almost complete
& ring Left —67 75
4170 T, Lt. little Right—83 85 Complete
& ring Left —55 70
4303 T, Fingers of both Right—55 68 Out of 8 fingers 4
hands except became straight
thumbs Left —47 60
4328 MA, All fingers of Right—65 84 Moderate
left hand Left —>50 52
4380 T, Rt. little, ring Right—45 60 Partial
& middle | Left —80 100
4442 MA, Rt. little & Right—355 80 Partial
ring after de-
capsulation Left —80 81
4496 T, Lt. little & Right—91 90 Almost complete
ring Left —65 82
4524 Ts Lt. little, ring Right—88 97 Complete
& middle Left —54 70
4572 T, Rt. little & Right—42 79 Complete
ring Left —75 $9

Case 2692 (B.B.Gi.) MA2

. Occupation, chemist. Deformity of right

little and ring fingers. Considerable wasting of museles. Patient had
diffieulty in doing experimental work. After our treatment for 2 years
fingers became less bent. Some return of strength, funetion and sensa-
tion. Blistering of right hand stopped. Patient remained under obser-
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vation and treatment for 7 years. Improvement maintained.

Case 3204 (K.C.B.) T3. Ocecupation, fishmonger. Previous treat-
ment by Sulphetrone injeetion. Deformity of bhoth hands developed.
Stopped all treatment. Deformity became worse, and patient became
unable to carry on his business. After our treatment for 7 years the
deformities became less. Return of strength and funetion in both hands.

Case 3219 (A.G.) MAL. Lesion of right hand. Right ulnar nerve
thickened (14). Injections of oil for 3 years. Patient improved. After
that she stopped oil injections and took DDS only for 1 yvear. Right
little, ring, and middle fingers beecame deformed. After our treatment
for vear and a half right ring finger became straight and right middle
finger less bent. There was better sensation, strength and funetion.
Blistering stopped.

Case 3994 (S.8.P.) 12, Previously patient took injections of Sul-
phetrone for 9 months, which induced reaction and acute pain in right
ulnar region. All fingers of right hand became deformed. Right ulnar
3. After our treatment for 3 yvears deformity became less and strength
and funetion improved.

Case 4442 (S.P.) MAL Lesion right hand. Right ulnar 24, Pre-
vious treatment, decapsulation of right ulnar, 1 month ago. Immedi-
ately after that, right little and ring fingers hecame bent. After our
treatment for year and a half right ring finger hecame straight. There
was better strength and function in right hand.

Moderate correction of deformity—Case 4496 (A.S.) T1. Lesion
on left hand. Left ulnar, 44-. Deformity of left little, ring, middle,
and index fingers. After our treatment for year and a half the left
index, middle, and ring fingers became straight, and left little finger
almost straight. Considerable return of strength and funetion.

Case 4078 (N, De.) L2, Both ulnars, 14. Previounsly patient had
injections of Sulphetrone for 4 vears. Skin lesions subsided, but all
fingers of both hands became deformed. Took Neustab and Rimiform
on medical advice hoping that deformities would be corrected by these
drugs, but without any improvement. After our treatment for about
a year and a half both thumbs and left index and ring fingers bhecame
straight and other fingers less bent. Patient could write, take food,
and dress himself, which he could not do previously.

Case 4318 (K.D.P.) 1.2, Both ulnars, 14. Deformity of all fingers
of left hand. Took sulfone treatment for 5 years. No improvement
ocenrred. Patient became intolerant to sulfones. We gave him Isonex
by mouth and oil injections intradermally for 2 vears. Fingers of left
hand became almost straight, opening at 160° angle. Return of
strength and funetion, ‘

Case 4189 (N.ML) T2, Right ulnar, 34+. Deformity of right little
and ring fingers; slight deformity of right middle finger. After our
treatment for 2 years right middle finger hecame straight, and right
little finger almost straight; right ring finger was less bent. Consid-
erable return of strength and funetion.
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(‘ase 4822 (N.P.) L2, Both ulnars, 24-. Deformity of all fingers of
lett hand and right little finger. After DDS and oil treatment for 6
months, left index and middle fingers and thumb and right little fineer
heeame straight, and left little finger less bent.,

Case 4328 (S, De.) MAL Left nlnar, 3. Deformity of all fingers
of left hand for 22 years. Previously patient took oil injections for 9
vears; all injections given intramuscularly. Fingers bhecame more de-
formed. After our treatment for 3 years deformity hecame much less,
Considerable return of strength and function.

Case 4288 (M.B.) MAIL. Left ulnar, 2. Deformity of all fingers
of left hand. Considerable muscular wasting, After DDS and oil treat-
ment for 2 yvears, deformity became much less. Considerable return of
strength and funetion.

Cask 3531 (B.S.) T2, Right ulnar, 3+, left nlnar, 2. Deformity
of all fingers of right hand and left little, ring, middle, and index
fingers (Kig. da). Complete loss of function. Treated for reaction.
This was followed by DDS and oil treatment for 5 years. All fingers
of left hand became straight, and right thumb, and index and middle
fingers less bent. Right little and ring fingers hecame straight (e,
ob). Strength and function improved.

Complete correction of deformity.—Case 2857 (P.C.S.) T1. Tu-
bereuloid lesion of left hand. Left radial, 24-. Slight wristdrop and
impairment of function. After DDS and oil treatment wristdrop cor-
rected. Treatment continued for 3 years. Correction maintained.

Fi1a. 3a. Case 3531 (B.S.). Before
treatment, Deformity of all the fingers
of right hand and of left little, ring,
middle and index finger,

Fig. 5h, Case 3531 (B.S.). After
treatment for 5 vears. Moderate cor-
rection. Less muscular wasting.
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Case 2896 (B.L.S.) T1. Left ulnar, 24 (abscess). Left Little and
ring fingers bent. Acute nerve pain, not relieved by penieilling Aureo-
myecin or other drugs. Amputation of left hand advised by two sur-
geons, Treatment for reaction was followed by DDS and oil treat-
ment for 4 years. Deformity corrected completely and nerve pain com-
pletely relieved. Amputation not necessary.

Cask 3021 (GM.KL) T1. Tubereuloid lesion on rieht elbow. Right
ulnar, 3+. Deformity of right little and ring fingers, Patient took DDN
and oil treatment for 4 years. Deformity correeted completely. Right
ulnar nerve became less thick, Treatment continued for another 4
vears., Correction maintained.

Case 3341 (G.B.S.) L2 (in reaction). Both ulnars, 2+, Deformity
of right little, ring and middle fingers and of left little and ring fingers
after an attack of reaction. Treatment for reaction, followed by Isonex
by mouth and oil injections for about 2 vears. All fingers became
straight.

Case 3437 (1.D.) P’1. No visible skin lesion. Left ulnar, 4.
Acute nerve pain. Deformity of left little and ring fingers. Treatment
for nerve pain, followed by DDS and oil treatment for 2 vears. De-
formity corrected and nerve pain relieved. Thickening of left ulnar
nerve reduced to 2.

Case 3935 (S.K.B.) B2, Right ulnar, 3+. Deformity of right little
finger since boyhood, said to be due to injury while playing. Took
DDS and oil treatment for 3 vears. Deformity corrected with return
of funetion. Treatment continued for another 2 vears. Correetion
maintained.,

Case 4524 (N.B.) T2, Left ulnar, 24-. Deformity of left little,
ring, and middle fingers. Complete corrveetion after treatment for 26
months, but patient was still unable to adduet left little finger. Treat-
ment continued 2 yvears more, after which he was able to adduet the
left little finger,

Case 2739 (H.P.) T1. Right ulnar, 44 (abscess). Deformity of

Fig. 6a. Case 4205 (H.H.). Before treatment, Deformity of all the fingérs of hoth
hands.
Fig, 6b, Case 4205 (HLH. ), After treatment for 2 vears, Complete eorrection,
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right little, ring, middle, and index fingers developed during previous
chemotherapy. After our treatment for 4 years deformities were cor-
rected completely. Sensation returned. Reduetion in thickening of the
nerve to 3+. The nerve abscess absorbed.

Case 4205 (H.H.) L2 (in reaction). Both ulnars. 24. Previously
patient had injections of streptomyein and Avlosulfone tablets by
mouth, which induced reaction. All fingers of both hands became de-
formed. She depended completely on others for taking food, dressing,
and other personal necessities. She beeame intolerant to DDS. Treat-
ment for reaction was followed by small doses of Sulphetrone by
mouth and oil injections for about 2 years. All fingers of both hands
became straight (Figs. 6Ga, 6h). Complete return of strength and
funetion.

Results of tendon transplantation in 3 cases that came under ob-
servation—Case 3911 (G.A.) MA2. Left ulnar, 1. No deformity of
left hand. DDS and oil treatment advised. Patient took injeetions of
oil for 2 months only, but continued DDS by mounth for 2 yvears. After
2 vears he noticed inability to pinch with left thumb and index finger,
but experienced no difficulty in gripping. Tendon transplantation
carried out by orthopedic surgeon to correet inability to pinch. After
tendon transplantation patient was able to pineh but unable to grip
(Figs. Ta, Th), and therefore incapacity was greater than before,

Fia. 7a. Case 3911 (G.A.). After tendon transplantation, Able to pineh with his left

thumb and index finger.
Fia. 7h, Case 3911 (G.A.). After tendon transplantation. Unable to grip with his left
hand.

Case 4712 (B.B.) T2. Both ulnars thickened (2+). Inercasing
weakness in both hands. No deformity. Decapsulation of right ulnar
nerve carried out by writer to correet weakness and prevent develop-
ment of deformity in right hand. Weakness in right hand correeted.
After that he was under treatment of another physician who stopped
oil treatment and gave DDS for 2 years. Gradually all fingers of left
hand became deformed. Tendon transplantation in left hand by ortho-
pedie surgeon, followed by physiotherapy for 7 months. Deformity of
left hand corrected. DDS treatment and physiotherapy continued for
6 years more. Gradually fingers of left hand became deformed again,
to greater degree than before (Fig 8). No deformity of right hand.



Fig. 8. Case 4712 (B.B.). Deformity of
right hand was prevented by decapsulation
anid oil treatment, Deformity of left hand,
developed during DDS treatment. Corrected
by tendon transplantation, but not main-
tained.

Case 4102 (S.B.) T2. Both ulnars, 44. Previously patient took
Neustab for 2 years. All fingers of both hands became deformed, with
loss of function and strength in hands. After our treatment for 2 years
deformities became less and there was some rveturn of strength in
hands (left grip from 47 to 62). After that he preferred to have tendon
transplantation in left hand. There was further correction of the de-
formity of the left hand (not complete), but strength of left hand was
reduced (left grip from 62 to 46).

3/20/60 71161 4-4-62 11-23-62 3.5-63
Right grip 11 54 59 63
Tendon trans-
Left grip 7 58 G2 plantation in 46

left hand

(3) Muscles of the foot and leg.—Forty cases with footdrop were
seleeted for treatment. One discontinued. In 25 (64.1%) out of the
remaining 39, improvement occeurred, Slight to moderate correetion
oceurred in 17 (11 tubereuloid and 6 maculo-anesthetie). Nerve thick-
ening was shight in 2, 14+ in 4; 2+ in 3; 34 in D, and 4+ in 3. The
period of treatment was 6 months or less in 2; 1 year in 2; 2 years in
4; 3 years in 1; 4 vears in 3, and 5 years or more in 5. In 8 cases
(20.5%), all tubereuloid, correction was complete. Nerve thickening

was 14+ in 1:; 24 in 3; and 3+ in 4. The period of treatment was 6
months or less in 2; 1 year in 2; 2 vears in 2; and 5 years in 2. No
improvement of footdrop, but some return of function was seen in 14
cases (35.9%) out of the 39,
Hlustrative Cases

Partial correction of footdrop.—Case 1910 (B.M.R.) T2, Right
lateral popliteal, 3-+. Right footdrop. After our treatment there was
some correction of footdrop. Patient could walk hetter.

Case 3204 (K.C.B.) T2, Both lateral popliteal nerves very slight-
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ly thickened. Bilateral footdrop. Patient took DD in big doses, which
made his condition worse. Inability to walk and evele,  After injee-
tions of oil, exercise, massage, and small doses of DDS for 7 vears, he
could walk and eyele.

Case 3396 (M.N.ML) T2, Very slight thickening of left lateral
popliteal. Left footdrop. Patient unable to run or earry loads on head.
After treatment there was considerable correction of footdrop. He
could walk better, run, and also earry loads.,

Case 3899 (M.R.) MA. Left lateral popliteal, 4+ (abscess). Left
footdrop. Abscess aspirated and patient given DDS and oil treat-
ment for 3 years and a half. Lesion subsided, nerve thickening hecame
less, and there was less footdrop. He could walk better.

Case 3793 (N.C.CL) T2, Right lateral popliteal, 4+. Footdrop
developed during sulfone treatment for 2 years. After oil injection,
exercise, massage and DDS in small doses for 4 yvears, footdrop he-
came less marked. He could use slippers while walking and also run a
short distance.

Case 4003 (H.D.) MA2. Left lateral popliteal, 3+, Previously
patient took Siocarbazone for 2 vears. Left footdrop developed. In-
ability to walk and eyele. After our treatment for a yvear and a half
footdrop was reduced from a 120° to a 90° angle. He could walk 2
miles at a streteh and eyele long distances. ’

Complete correction of footdrop, Case 202 (P.N.) T1. Left lat-
eral popliteal, 3+. Left footdrop. After treatment for 8 months foot-
drop corrected. Observation and treatment continuned for 8 years.
Correction maintained.

Case 1445 (C.L.P.) T2. Left lateral popliteal, 3+. Left footdrop.
After treatment for 1 year footdrop corrected. Observation and treat-
ment continued for 13 years. No relapse.

(‘ase 4031 (D.K.L.) T2. Duration 20 years. Both lateral popliteal
nerves, 3+4. Previously patient took 100 mgm. daily DDS. His condi-
tion became worse and he suffered from repeated reaction. Bilateral
footdrop developed. After treatment for reaction, followed by injee-
tions of oil, exercise, massage, and small doses of Sulphetrone for 1
vear, the bilateral footdrop was corrected.

Case 4215 (A.B.) T2. Left lateral popliteal, 24. Tuberculoid
lesion on left great toe. Dropping of left great toe and inability to
dorsiflex it. Corrected after treatment for 4 months and correction
maintained for 1 year.

(b) Trophic ulcers in soles—Seventy-nine cases were seleeted for
treatment. Antiseptic footbaths, DDS by mouth, and injections of oil
around the uleers were given. Dead bones and dead skin were seraped
when necessary. Improvement was seen in 77 cases (97.5%); this was
slight in 13 (16.0%), but complete healing oceurred in 64 ecases
(81.09% ). In 8 cases, there was relapse due to various causes. In 56
cases no relapse oceurred. Of these, 17 cases healed in 6 months, 21
in1year; 9in 2 years: 5 in 3 years; 3 in 4 years, and 1 in 6 years. In
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11 cases, after the uleers healed, the patients did not turn up again.
The remaining 45 cases were under further observation and freat-
ment for 6 months to 5 years, There was no relapse.

Hlustrative Cases

No tmprovement. Case 3015 (S.KL) L2, Uleer on plantar sur-
face of left great toe. Routine treatment advised. Patient was afraid
to take injections. Took DDS only for 2 yvears.

Case 4668 (J.K.K.) MAZ, Uleer on right sole. Routine treatment
advised. Patient took oil intramuscularly instead of subeutancously in
right sole. No improvement. After that he took intramuscular injec-
tions of Sulphetrone, without improvement.

Stight improvement. Case 3245 (J.C.S.) T2, Bilateral footdrop.
Uleers on both soles. After routine treatment for one year, the uleer
of the right sole became smaller. Right footdrop lessened.

Case 3255 (G.C.CL) T2, Uleer on right sole, whieh had been treated
surgically, without healing. After our treatment for 1 year the uleer
hecame smaller,

Ulcer healed but relapsed later. Case 4401 (P.K.C) MA2, Patient
had had sulfone treatment. Lesions subsided, but trophie uleers ap-
peared on left sole, Temporary improvement after injections of peni-
cillin. After our treatment the uleer healed in 6 months. Treatment
stopped and uleers relapsed.

(ase 3892 (M.H.) L2, Patient had had DDS treatment; ulecr
appeared. Healed after our treatment for 4 months. Discontinned
treatment for a year and a half, and ulcer reappeared.

Ulcer healed awithout relapse. Case 2778 (S.N.B.) MA2. Uleer
of right sole tfor 9 years. Healed after 3 months’ treatment, and re-
mained healed for about 3 years.

("ase 2959 (N.B.A.) T2. Uleers of both soles; had healed but re-
lapsed on several occasions. Healed completely after 6 yvears. No re-
lapse thereafter,

Case 2963 (J.R.1L) MA2. Uleer of left sole, healed after our treat-
ment for 1 year. Remained healed for 6 years,

Case 3034 (N.L.) MATL. Uleer of left heel appeared during Neustab
treatment for 2 years. Healed temporarily after some local avplica-
tion. but relapsed repeatedly. Healed completely after our treatment
for 3 months, Remained healed for 8 years.

Case 3391 (N.B.) T2. Chemotherapy for 5 vears. An uleer ap-
peared on left heel. After our treatment the uleer healed in 3 months.
Treatment was continued for 4 and a half years, and uleer remained
healed.

Case 3566 (H.C.) L2, Uleer on plantar surface of left great toe.
Healed after 1 year and 9 months, but a new uleer appeared, which
healed after 1 year. Treatment continued for 1 year more. Both uleers
remained healed.

Cask 3646 (U.D.) MA2. Uleer on plantar surface of right great toe
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for 4 years. Patient took injections of oil around the uleer, and the
uleer healed. She then stopped treatment for 2 years. N-ray examina-
tion showed bony changes, and dead bone was removed by a surgeon.
Thereafter the uleer persisted for 2 yvears, and she was advised to un-
dergo amputation of the left leg. We recommended that she might
wait and gave routine treatment. The uleer healed in 1 year. Treat-
ment was continued for 14 months, without relapse. Amputation was
avoided.

Case 3767 (S.D.) MA2, Two uleers on the left sole. N-ray exami-
nation showed chronie osteoperiostitis. The patient was unwilling to
submit to any operation. We advised routine treatment. Uleers healed
in 2 years and 7 months in spite of bony changes.

Case 4051 (K.K.L..) L2. Trophic ulcers on left sole which ap-
peared during sulfone treatment and did not heal when the same treat-
ment was continued for another 2 vears. These interfered with his
work and he was in despair. After our treatment for 7 months the
uleers healed. Treatment was continued 3 years more. No relapse.

("ase 4161 (1..8.) L2, Trophie uleers on right sole had appeared
during Sulphetrone injections. The same treatment was continued for
2 vears more, but the uleers beecame worse, The uleers healed after onr
treatment for 1 year and Y months. The same treatment was continued
for another 2 vears. The uleers remained healed.

Case 4381 (C.L.) T2, Uleers on both great toes. Patient applied
many drugs without success, He consulted a surgeon, who advised
amputation. Patient refused. After our routine treatment for 12 months
uleers healed. No relapse.

3. PATIENTS WHO HAD PATCHES WITH HYPOPIGMENTATION, ANESTHESIA,

DEPILATION, ANHIDROSIS, KERATOSIS, AND OTHER ABNORMALITIES

Nixty-three such cases were seleeted for treatment. In 3 cases
(4.89% ) there was no return of sensation, but some return of pigmenta-
tion. In 60 cases (95.2% ) there was return of sensation in varving
degrees: (a) partial return of sensation and pigmentation, ete., in 5

/

T16. 9a. Case 4193 (R.P.S.). Before treatment. Hypopigmented and depilated pateh on
right elbow.

Fia. 9b. Case 4193 (R.P.S.). After treatment for 1 year. Some return of pigmentatiomn
and growth of hairs.
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(7.9%): (b) moderate return of sensation and pigmentation, efe., in
10 (15.9% )3 (¢) slight to moderate veturn of sensation and complete
return of pigmentation, ete., in 13 (20.6%); () slight to moderate re-
turn of sensation and no return of pigmentation, ete., in 2 (3.29%), and
(¢) complete return of sensation, pigmentation, hair orowth, sweat
funetion, ete., in 30 (47.6%).

Hinstrative Clases

Partial return of sensation and pigmentation.—Case 3114 (5.
T1. Tuberculoid lesion of the right hand. Patient took treatment for
4 years. Lesion faded considerably. Sensation returned in palmar sur-
face of right hand, but not in the dorsum.

(ase 4193 (R.P.S.) MAL. Hypopigmented pateh on right elbow
(Fig. 9a). After treatment for 1 year there was some return of pigmen-
tation, sensation and some growth of hairs (Fig. 9b).

Moderate return of sensation and  pigmentation—Case 2987
(S.CAL) MATL, Patient took treatment for 1 year. Moderate return of
sensation and pigmentation. Prickly heat appeared in the pateh, indi-
cating return of sweat funetion.

(ase 2088 (R.P.B.) L1. Patient took treatment for about 7 years.
Moderate return of pigmentation and sensation. Hairs have grown.

('ase 3105 (N.K.B.) T1. Tuberenloid pateh on face. lLoss of hair
on right evebrow and loss of eyelashes in right upper and lower eye-
lids. After our treatment for 3 vears skin lesion subsided, and growth
of hair occurred in eyebrows and evelashes of right upper eyelid.
Sensation returned considerably.

Sltight to moderate veturn of sensation and complete return of
pigmentation.—Case 3055 (B.S.) T1. Treatment for 4 vears. Lesion
faded and sensation returned moderately.

(ase 3050a (S.B.) T1. Treatment for 5 vears. Lesion faded and
sensation returned almost completely.

Case 2969 (AK.G.) MAL. Treatment for 7 yvears. Lesion faded.
Sensation returned considerably. Hairs grew.

Stight to moderate return of sensation but no return of pigmenta-
tion.—Case 2613 (S.K.D.) MA2, Treatment for 9 months. Lesions still
hypopigmented. Some return of sensation and growth of hair.

Case 3024 (N.M.) MA1l. Lesion on right hand. Treatment for 7
months. Lesion still hypopigmented. Sensation returned moderately.
Blister formation in right hand ceased.

Complete return of sensation, pigmentation, hair growth. sweat
function, ete—~—Case 1186 (M.H.) T1. Treatment for 8 years at long
intervals, Lesion faded completely. Sensation returned. Married after
that. Gave birth to child. No relapse after that.

Case 2103 (S.M.) MAZ2. Multiple hypopigmented, anesthetie, depi-
lated patches. Regular treatment for 2 years. Lesions faded. Sensa-
tion returned. Considerable growth of hair.

Case 2609 (U.C.P.) T1. DDS only for 2 years. Lesion subsided,
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but remained hypopigmented and anesthetie. After our treatment for 7
years, lesion became hyperpigmented. Sensation returned completely,
Hairs grew profusely.

Fig. 10a. Case 2017 (B.K.). Before treatment, Hypopigmented and depilated pateh on
right side of chest.

Fi1G. 10bh, Case 2917 (B.K.). After treatment for 9 years. Complete return of pigmen-
tation and normal growth of hairs.

Casi 2823 (A.B.) T1. Treatment for 4 years. Lesion faded and
sensation returned. Affected part began to sweat.

Case 2017 (B.KL) T2 (in reaction). Treatment for reaction. Lesions
subsided and became hypopigmented. Loss of hair in some patches.
Took DDS and oil treatment for 9 years. Lesiond faded. Nensation
returned. Hair erew (Figs. 10a and 10h).

(ase 861 (KLML) MAZ2. Took DDS and oil for 5 to 6 years. Lesions
faded. Sensation returned. Profuse growth of hair in pateh on left
side of back.,

Case 3162 (B.C.) T1. Minor tuberculoid pateh with loss of hair on
left knee (Fig. 11a). After treatment for 2 yvears lesion faded and hair
orew (Fig, 11h),

Case 4635 (S.M.) L2, Loss of hair in eyebrows, particularly on
left. After treatment for 1 year growth of hair oceurred in eyebrows.
After another 6 months there was more erowth.

Fig. 11a. Case 3162 (B.C.).
Before  treatment.  Hypopig-
mented and depilated pateh on
the inner side of left knee.

FiG. 11b, Case 3162 (B.C.).
After treatment for 2 wvears,
Lesions have faded and hairs
have grown.
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RECAPITULATION

From our previous observations and experimental findings we
came to the conclusion that the elinical signs of leprosy have a close
relation with diminished blood cireulation in the capillaries of the
skin lesions and cutancous nerves supplying them. Muscular wastings,
paralyses, deformities, and trophie uleers also appeared, due to similar
changes in the mixed nerves and museles. Therefore, besides chemo-
therapy, it was considered desirable to take measures to improve the
blood eireulation of the affected parts and determine if that treatment
would reverse the process of malnutrition in the affeeted parts of the
skin, nerves, and museles, and thus prevent development of poly-
neuritie signs or correct these signs when already present. Attempts
were made to inerease the blood circulation of a deformed hand and
thereby its temperature by various measures. It was observed that
rise of temperature after injection of hydnocarpus oil in the deformed
hand was more lasting, and that a slightly higher temperature per-
sisted for some days as a result of local inflammation and vasodilation.
Therefore, injections of oil, once in 3 or 4 weeks intradermally or
subeutancously in the affected parts of the body, were considered best
in maintaining improved blood cireulation. However, as massage, ap-
plication of heat, and exercise of the muscles also inereased the loeal
blood eirenlation, though temporarily, we advised daily application of
these measures also.

None of our patients was a hospital case. Treatment was recom-
mended, which they followed in their own homes, with return from time
to time for periodie examination and further instruetion.

Two hundred and eighty-one cases in all were seleeted for treat-
ment to prevent the development of polyneuritic signs. Forty-eight
conld not follow our routine for one reason or another, Therefore, 233
patients finally received treatment. Forty-two had lesions on the face,
and in 40 (95.2%) lagophthalmos and facial paralysis did not develop.
Seventy-nine had lesions on the hand and thickening of the associated
nerves, and in 74 (93.7%) deformity did not develop. After treatment,
as a rule, reduction in nerve thickening oceurred, with return of some
sensation, strength and function. This result was of great value to the
patients, who were about to lose their jobs because of loss of strength
in the hand. Fifty-three patients had lesions on the foot or leg, with
thickening of the lateral popliteal nerve, and in 50 (94.3%) footdrop
did not develop. Fifty-nine patients had anesthesia in the sole, and
in 56 (94.9%) trophic uleers did not develop. With treatment there
was gradual return of pain sensation and to some extent touch sensa-
tion also. The likelihood, therefore, of developing uleers in the future
beeame remote. No one of these patients was confined to bed or sup-
plied with any improvised shoe. They had to walk about to earn their
livelihood or to do household work. ;

Two hundred and seventy-five patients who had polyneuritic signs
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in some form or other were scleeted for treatment. Sixteen of these
could not follow our routine. In the remaining 259, improvement was
seen in 233 cases (90.0%), with complete correction in 126 cases
(704.1% ) and slight to moderate correetion in 107 eases (45.9% ). In
26 cases there was lagophthalmos or facial paralysis or both. Improve-
ment was seen in 25 cases (96.2% ), and in 20 cases (69.23%) the cor-
rection was complete, Laerimation ceased in all the cases, with great
relief to the patient. In one case of bilateral lagophthalmos canthor-
rhaphy of the left eye was earried out twice by orthopedie surgeons,
without suceess, but the right lagophthalmos was corrected completely
by our treatment carried out for 2 years. Difficulties in chewing and
defeetive speech in cases with facial paralysis were corrected, and in 1
case paralysis of the frontal belly of the occipitofrontalis musele was
corrected.

One hundred and fifteen cases had deformity of the hand. After
treatment, improvement was seen in 106 cases (92.2% ). Slight corree-
tion ocenrred in 38 (33.0% ), moderate in 34 (29.6% ), and complete in
34 cases (29.6%). In all the cases there was considerable refurn of
sensation, strength and funetion. The affected hands, which were cold
to touch hefore treatment, gradually became warmer and remained so
even in the winter season, when deformed hands usually become icy
cold. Possibly this effeet was due to the formation of new blood vessels
in the affeeted hands as a result of repeated injections. With return of
sensation there was no more blistering of the hands. Because of weak-
ness in the hand some of our patients were about to lose their jobs:
these were saved by our treatment. One patient with bilateral de-
formity, not being satisfied with the slow improvement in our treat-
ment, preferred tendon transplantation in the left hand. After opera-
tion there was some correction of deformity of his left hand, bhut the
grip of the operated hand hecame weaker. That the tendon transplanta-
tion may not always give better funetion to the operated hand will he
evident from two other cases illustrated by Figures Ta, Th, and S.
Deterioration was seen in some of our patients who had reaction and
who discontinued treatment Patients were persuaded therefore to con-
tinue treatment for a sufficient length of time, and the dose of the drugs
preseribed was such as not to execite reaction. Other causes of reaction
were also treated. Thirty-nine cases had footdrop. Improvement was
seen in 25 cases (64.1%). In 8 cases (20.5%) the correction was com-
plete. Correction of footdrop was found to be more difficult than cor-
rection of other forms of deformity. In seventy-nine cases there were
trophic uleers in the soles. Improvement oceurred in 77 (97.5% ), and
in 64 (81.0%) the uleers healed completely. Relapse occeurred, how-
ever, in 8 cases (10.1%), as a result of too early cessation of treatment
or improper treatment or subsequent reaction. Patients whose uleers
healed completely were, to a great extent, relieved of discomfort and
anxiety due to public attention. Healing of uleers was sometimes im-
peded by dead bone at the base of the uleer and the formation of ex-
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cessive fibrous tissue around it. Therefore, dead bone at the base was
scooped out with a blunt knife, and the fibrous tissue around the ulcer
was seraped from time to time.

Sixty-three patients with hypopigmented, anesthetie, and depilated
patches were treated. In 60 cases (95.2%) there was return of sensa-
fion in varying degree. In 30 (47.6%) the return of sensation, pigmen-
fation, hair growth, sweat funetion, ete., was complete, and patients
became free from all signs of the disease. In some cases there was
hyperpigmentation and excessive growth of hair in the patches.

DISCUSSION

These findings show conclusively that the so-called neural and
polyneuritie signs are not always due to degeneration of nerves and not
always irreversible. They show also that hydnocarpus oil is not ab-
solutely useless in the treatment of leprosy. When used properly and
with diseretion it does immense good to patients in various ways. The
work here reported was not planned to make a comparative study of
the effeet of chemotherapeutic drugs and hydnocarpns oil on leprosy
bacilli, as the former is well known to be superior. Attempts were
made, however, to draw pointed attention to other beneficial effects of
hydnocarpus oil in the treatment of leprosy. The reason why no other
oil was used is that this and the chaulmoogra oil were found by Muir
(% 7) to have some therapeutic value in leprosy. Since 1923, and
until the introduction of chemotherapeutic drugs, favorable results of
oil treatment were published every year by eminent leprologists of
India and other countries. From these veports it became clear also
that its prolonged use was not harmful to patients. A second reason is
that it is cheap, and when obtained from fresh ripe seeds, least irritant.
A third reason is that it is readily available in the injectable form.

Medieine is not only a science but also an art in healing. It is our
duty to see that patients do not develop deformities, trophie ulcers,
ete., while under our treatment. Too much reliance on chemotherapy
does not help the patient in this respeect.

Although chemotherapy is very good in leprosy, it has to be con-
tinued for years. There is no harm if injections of oil, exercise, mas-
sage, ete, are continued at the same time.

In view of the fact that polyneuritic signs also ean be corrected
in many cases, it is not proper to refer such a case to an orthopedic
surgeon without a fair trial of all other measures known to benefit
the patient. After our treatment polynenritie signs were corrected in
a large number of cases, and the patients did not require surgical help,
tools, gadgets and improvised shoes. Correction of lagophthalmos by
operation has become possible, but no operation has yet been devised
to correet the paralysis of the other muscles of the face, which may
result in impairment of speech and diffienlty in eating and drinking.
Besides that, in competent hands, surgery may be a boon, but in in-
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competent hands it may lead to misery, as well, to the patient.

Anesthesia also persists after the operation. No long as the anes-
thesia persists, and no improvement in blood circulation occurs in the
anesthetie sole, the chance of developing blisters and trophic uleers
will remain. No amount of padding with cotton can save the life and
limb of an undernourished child, unless its nutrition is improved at
the same time, Only a handful of competent orthopedic surgeons are
available, but there are thousands of cases with polvneuritic signs in
one form or other. To this number many more are added every year,
lu how many cases can surgeons cater to their needs? Tools, gadgets,
and other appliances may be advantageous to the patient in one way,
but in his social life they will be most disadvantageous, for on account
of them he will remain marked as a case of leprosy. Use of improvised
shoes may have the same disadvantages. Besides that, these appliances
may be heyond the means of patients. Considering all these points,
it is far better to give an all around treatment, which we have sug-
gested, in order to prevent the development of polyneuritie siens and
correct these signs when they are already present, thus enabling pa-
fients to mix freely with others. By this method the burden on
orthopedie surgeons and the load of rehabilitation ean he redueed eon-
siderably, and the sufferings of patients can he minimized to a great
extent in most cases. ’

SUMMARY

It is usually held that the so-called neural signs of leprosy are due
to degeneration of affected nerves, and that they are inevitable and
irreversible, We hold the view, on the other hand, that the neural
signs are due more to vascular than neural changes, and that they
are not irreversible,

[n our treatment of leprosy cases, besides chemotherapy, various
measures were adopted to inerease the blood eireulation of the affected
parts. Of these measures, periodie injection of hydnocarpus oil in the
affected parts was found to he better. However, as massace, daily
compress, and exercise of the affected museles, are known to improve
blood ecireulation, we advised all these measures besides chemotherapy.

The work was planned to prevent the development of polynenritie
signs in cases where such a development was apprehended, to fry to
correct polyneuritic signs when they were already present, and to
make residual signs, like hypopigmentation, anesthesia, depilation,
keratosis, ete., disappear. The results were encouraging.

Two hundred and thirty-three cases were treated to prevent the
development of polyneuritie signs. In 220 (85.9%) of these, poly-
neuritie signs did not develop.

Two hundred and fifty-nine patients with polyneuritic signs re-
ceived our treatment. Tmprovement was seen in 233 cases (90.0%),
and in 126 (48.6% ) of these there was complete correction.
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Sixty-three patients with hypopigmented, anesthetie and depilated
patches were under our treatment. In 60 (95.2%) return of sensation
oceurred in varving degrees. In 30 (47.6%) of these the return of
pigmentation, sensation, hair growth, sweat funetion, ete, was com-
plete.

To render so much good to so many patients was not possible by
any single method. In the treatment of leprosy the pathologic changes
leading to physiologie disturbanee should be kept in mind and instead
of holding to one treatment we should apply our full knowledge for
the henefit of the patient. If the line of treatment we advocate is used
judiciously, immense good can he done to the patient. But the treat-
ment must be continued for sufficient length of time to obtain and
maintain the desived rvesults. If our patients could have been treated
under striet personal supervision, the percentage of sueeess would
have bheen much more.

Furthermore, since the development of polynenritie signs can he
prevented in a large number of cases, and corvecetion is possible in
many cases, the number of cases requiring the help of orthopedic
surgeons may be reduced greatly by this method. Also a smaller num-
ber of cases will require rehabilitation. Therefore, besides chemo-
therapy, we should use all available methods of treatment at the same
time to fight the disease that eripples the patient physically, mentally,
and socially.

RESUMEN

Comunmente se sostiene que los denominados signos nenrolgicos de la lepra son
debidos a la degeneracion de los nervios afeetados, v que ellos son imevitables ¢ irrever-
sibles. Nosotros sostenemos por el contrario, de que los signos neuaroligicos se deben
mas a los enmbios vaseanlares que a los eambios neuroldgicos, v de que ellos no son
irreversibles,

Fn nuestro tratamiento de los ecasos de lepra, a mas de Ia quimioterapia, varias
medidas fueron tomadas para anmentar la eivenlacién sangninea de las partes afectadas,
De estas medidas, se encontro que la major fué la inveccion periddica de aceite de
hvdnocarpus. De enalquier manera como el masaje, la compresa v el ejereicio de los
misculos afeetados, son bien conocidos como mejoradores de la eirenlacion sanguinea,
nosotros aconsejamos todas estas medidas a mas de la quimioterapia.

51 trabajo fué planificado para prevenir el desarrollo de signos polineuriticos en
casos donde tal evolueidn fué temida, para tratar de corrvegir los signos polineuriticos
cuando ellos estaban presentes v para hacer desaparecer signos residuales, tales como
la hipopigmentacién, anestesia, depilacion, queratosis, ete. Los resultados fueron alen-
tadores.

Doscientos treinta y tres easos fueron tratados para prevenir el desarrollo de signos
polineuriticos. En 220 (85.99) de estos, los signos polineuriticos no se desarrollaron.

Doscientos eineuenta y nueve pacientes con signos polinenriticos recibieron nuestro
tratamiento. Kn 233 casos (90.09,) fué notada una mejoria v en 126 (48.69%) de estos
hubo una correceién completa,

Sesenta y tres pacientes estanvieron bajo tratamiento con hipopigmentacion, anestesia
v areas depiladas. En 60 (95.29,) hubo retorno de sensaciones en diversos grados, En
30 (47.69.) fué completo el retorno de la pigmentacidn, sensaeion, crvecimiento de
cahello, sudoracion. ete.
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Para rendir tanto bien a tantos pacientes no fué posible hacerlo con un solo método.
En el tratamiento de la lepra las alteraciones patoldgicas que llevan a las alteraciones
fisioldgieas, deben ser tenidas in mente y en lugar de ajustarse a un tratamiento, nosotros
debemos apliear todo el conocimiento para el beneficio del paciente.  Si la linea de
tratamiento que nosotros preconizamos es usado juiciosamente, un innmnenso hien puede
ser hecho para el paciente. Pero el tratamiento debe ser continnado por suficiente
largo tiempo como para obtener y mantener los resultados deseados.  Si nuestros
pacientes pudieron haber sido tratados bajo una estricta supervision personal, el por-
centaje de exitos hubiera sido mucho mayor.

Mas ailin, desde que el desarrollo de signos polinenriticos puede ser prevenido en
un gran numero de easos, y la correccién es posible en muchos casos, el numero de
ensos que requeririan la ayuda de los cirnjanos ortopedistas podria ser redueida gran-
demente por éste metodo. Tambien un menor niimero de casos requerivian rehabilitacion.
Por lo tanto, a mas de la quimioterapia, nosotros debemos usar todos los metodos
disponsibles de tratamiento al mismo tiempo, para combatir la enfermedad que invalida
al paciente fisica, mental y socialmento.

RESUME

11 est généralement admis que les manifestations de la lépre dite neurale sont dus
i une dégénérescence des nerfs affectés, et que ces manifestations sont inévitables et
irréversibles. Nous sommes par contre de l'avis que les manifestations neurales sont
dues 2 des altérations vaseulaires plutot qu'i des altérations nerveuses, et qu'elles ne
sont pas irréversibles.

Dans notre maniére de traiter les cas de lépre, en plus de la chimiothérapie, nous
avons pris diverses mesures pour aceroitre la cirvculation sangiine dans les parties
affectées, Parmi ces mesures, des injections périodiques d’huile d’hydnocarpus dans les
parties affectées se sont révélées étre les plus avantageuses. Cependant, puisque les
massages, les compresses quotidiennes et 'exercice des muscles atteints sont connus
comme moyen d'améliorer la cireulation, nous recommandons ees mesures en sus de |
chimiothérapie.

On a pris des mesures pour prévenir le dévelopment de manifestations de poly-
névrite dans les eas ot on eraignait une telle évolution. On a aussi pris des mesures
pour essayer de corriger les manifestations de polynévrite lorsequ’elles étaint présentes,
et pour faire disparaitre les signes résiduels tels qu'hypopigmentation, anesthésie,
alopécie, et kératose. Les résultats ont été encourageants.

Deux cent trente trois cas ont été traités en vue de prévenir de développement des
manifestations de polynévrite. Chez 220 (85.9%) de ces ecas, les manifestations de
polynévrite ne se sont pas développées,

Deux eent cinquante neuf malades avee manifestations de polynévrite ont reen
notre traitement. Une amélioration a été notée chez 233 (90.0%), et parmi 126 de
ceux-c¢i (48.6%) une entiére correction de ces manifestations fut observée,

Soixante-trois malades avee macules hypopigmentées, anesthésiques et alopéciques
ont été soumis i notre traitement. Chez 60 (95.29.) le retour de la sensibilité est
survenu selon un degré variable. Chez 30 (47.69) de eceux-ei, la réeupération de Il
pigmentation, de la sensibilité, de la pilosité, de la sudation, ete. . . . a été compléte,

Obtenir des résultats aussi excellents chez tant de malades n'a pu étre possible
i la suite de l'emploi d'une seule méthode. T1 faut, pour le traitement de la lépre,
garder présentes a lesprit les modifications pathologiques qui ménent anx altérations
physiologiques, et dés lors, au lien de s'en tenir forme i un traitement, if faut utiliser
toute notre connaissance pour I'appliquer afin que le malade puisse en tiver le plus
grand bénéfice. Si la ligne de conduite que nous recommandons pour traiter les malades
est suivie de facon judicieuse, un bien immense peut étre fait au malade. Mais le
traitement doit étre continué pendant suffisament longtemps que pour obtenir et pour
maintenir les résultats désirés, S’il avait été possible de traiter nos malades sous une
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supervision personnelle étroite, le pourcentage de suecés aurait été beaucoup plus élevé.

De plus, du fait que le développement des manifestations de polynévrite peut étre
prévenu dans une grande proportion des eas, et que la correction est possible dans
heaucoup de eas, le nombre de eas néeessitant le vecours aux ehirurgiens orthopédistes
pourrait étre grandement réduit par cette méthode. De méme un nombre moins élevé
de cas néeessiterait le reconrs i des méthodes de réhabilitation, Dos lors, en plus de la
chimiothérapie, nous devrions utiliser simultanément toutes les méthodes de traitement
qui sont disponsibles pour combattre cette maladie qui invalide le malade physiquement,
mentalement et socialement.,

Aeknowledgements—I am gratetul to Dr. D. N, Bose (Asansol) for supplyving me
with some of the photos, and to Sri P. K. Uzir, for his help and cooperation.
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