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Editorial

A paper by oLiTzk1 and GERSHON on Maintenance
of Cytopathic Activity of Mpycobacterium Leprae
in Eagle’s Medium Supplemented by Myco-
bacterial Extracts, in Israel J. Med. Sci. 1,
(5)5 1965.

Because of its great importance and interest
to the whole world of leprosy, we draw attention
to the Abstract of this paper published in this
issue page 127. There has been quite a large
amount of notice taken of it in the general press
in which it is claimed that it is now possible to
reproduce the bacillus of leprosy in the test tube.
We have been fortunate in being able to publish
at once a comment by Dr R. J. W. Rees of the
National Institute of Medical Research, Mill
Hill, London N.W.7, and this follows imme-
diately.

COMMENTS ON THE PAPER BY Olitzki AND Gershon
BY DR R. J. W. REES.

In spite of the importance of the successful
transmission of leprosy to experimental animals,
first demonstrated by Shepard, the full impact
of modern scientific techniques cannot be
applied to the study of leprosy until the causative
organism is grown in vitro. Therefore every claim
of the successful cultivation of M.leprae must
be investigated with the greatest vigour, but
also with the greatest care bearing in mind the
multitude of past claims, none of which have
withstood critical analysis nor have been sub-
stantiated by other workers. Olitzki and Ger-
shon claim to have maintained the viability
and the multiplication of M.leprae in a complex
medium (Eagle’s medium) used in tissue culture
with the addition of an extract prepared from
an unnamed strain of atypical mycobacterium.
They tried the addition of a mycobacterium
extract because many years previously Twort
had conclusively demonstrated that another
mycobacterium, Johne’s bacillus, could only be
grown in vitro with the addition of an extract
of mycobacterium (M.phlei). 'T'he present claim
is based on M.leprae obtained from only one
patient inoculated into Eagle’s medium plus
the mycobacterial extract and maintained for
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5 months. From this culture up to 3 subcultures
were made which were maintained for periods
of 1-34 months. In all cultures increased opacity
was noted after periods of 30 days, even with
inocula diluted to 107% In addition to these
observations the author showed that suspensions
of M.leprae isolated directly from a patient were
toxic for, and produced death of, mouse mono-
cytes in tissue culture and that suspensions of
bacilli obtained from the cultures throughout all
passages produced a similar toxic effect on the
monocyte cultures. They concluded that the
persisting cytotoxic effect was evidence of per-
sisting viability of M.leprae in the primary cul-
ture and in the sub-cultures. Unfortunately
the data presented, as a preliminary communica-
tion, did not include any direct counts on the
number of acid-fast bacilli at the beginning and
end of each culture period nor did it include a
description of the stained bacilli recovered from
the cultures and whether the bacilli appeared
healthy. Although the suspension of M.leprae
used in these experiments failed to grow on
Loewenstein’s medium no mention is made of
checking this point with the acid-fast bacilli
recovered from the cultures after several
months. This latter check is of the greatest
importance in order to exclude the possibility
that the cultures were contaminated with a
recognised and cultivable strain of mycobac-
terium.

Therefore with the limited data presented it is
impossible to be sure that the authors have
cultured M.leprae. However, a sufficient number
of definitive tests are now available to identify
M.leprae and it is essential that these should be
applied to the bacilli isolated from the cultures
of Olitzki and Gershon before making a
definite claim of having cultured M.leprae The
crucial tests include the behaviour of the
organism in the foot pads of mice where it is
now possible to make a direct bacteriological
and pathological comparison with M.leprae, to
exclude carefully the possibility that the orga-
nism grows in ordinary bacteriological media
and to prepare a lepromin from the organisms
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and test it in patients with lepromatous and
tuberculoid type leprosy (a test already proposed
by the authors). Furthermore it will be essential
to apply the same cultural methods to suspen-
sions of M.leprae isolated {rom other patients
with leprosy. It is hoped that the authors will
actively pursue their important studies and also
undertake the essential tests suggested, and
where necessary provide cultures of their or-
ganisms to others working in the field of leprosy
research.

2 NOTICES:
We once more draw your attention to the

following:

Leprosy Review

(a) The new subscription to Leprosy Review is
£2 per annum from 1st January, 1966.

(b) The Editorial office of Leprosy Review will
be at6, Hillcrest Avenue, Pinner, Middlesex,
England, from 1st April, 1966, with Dr Ross
Innes cominuing as Editor.

(c) Mr Stanley Stein wishes to give sub-
scribers of Leprosy Review a complimentary
year’s subscription to his publication. Send
your request to the Editor, STAR, U.S. Public
Health Service Hospital, Carville, Lousiana
70721, USA.
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Onset and Pattern of Deformity in Leprosy

Dr M. J. NMALLAC*
St. Cergue, Vaud, Switzerland

I INTRODUCTION

Leprosy, one of the oldest afflictions of man, is
still the object of ignorance and prejudice. Its
social stigma originates from fear, primitive,
rational or religious as Edwards (1964) pointed
out, and the opprobrium attached to it is largely
emotional. Ever since the discovery of Hansen’s
bacillus (Mycobacterium leprae) in 1872, no acep-
ted method of in vitro cultivation has been
reported. The epidemiology of the disease is
still largely unknown; its mortality is low; its
classification disputed; the evolution of its
clinical features and its pathology not fully
understood.

The long duration of leprosy, its uncertain
incubation period, the normal life-span of its
various clinical types without reaction, do confer
on the disease a rather special status among
chronic infections. In fact, as Skinsnes (1965)
rightly observed, ‘Leprosy is unique. It is
unique in the peculiarly intense reaction it has
called forth in diverse societies. It is also unique
in the complex of immunity and pathology
which gives it its identity’.

No other disease indeed entails such human
and social consequences in the community
where it is prevalent, as expressed by so much
distress and unhappiness to the patients and
their families, whose numbers run into millions.
Because of the slow action of anti-leprosy
therapy, hence the long duration of treatment,
the non-discovery as yet of new and more
effective drugs and/or immunizing agents to
provide a short-cut to leprosy control, results
are not spectacular, and indeed cannot be so
in a disease with such characteristics and dis-
posing of such limited tools.

Yet deformity is the overriding feature of
leprosy: it not only throws an ever increasing
burden upon society, by reducing the patient’s
capacity for work, but is also responsible for
the dread and special horror with which the
disease is still regarded. In both instances, its
relentless crippling is associated with a progress-

ing loss of function, and this does carry more
weight when, as is tragically the case, re-
sources are limited and facilities for the care of
the disabled are wanting in general. Further-
more, the handicapped leprosy patients, in the
absence of any other occupation, become mendi-
cants as is commonly seen in some South East
Asia countries. Their growing numbers do
represent a loss to the communivy in terms of
productive labour.

The problem of deformity in leprosy is of
such magnitude and growing importance that
it will retain our sole attention here, for apart
from the clinical aspects, it is obvious that in
many developing countries where the disease
is endemic, the loss of man power does hamper
the rise of economic level, the standard of
living and the education of the community.

Brand (1960) commented realistically as fol-
lows: ‘The disease of leprosy is not itself directly
responsible for most of the deformities that are
attributed to it. It often removes the sensation
of pain, and so allows the patient to damage and
to deform himself. The more closely one studies
the natural history of deformity, the more one
finds that secondary changes and sometimes
almost incidental damage and infection have
been the cause of most of the mutilation from
which these patients suffer’.

One is thus led to the realization that more
light is needed into the problem and, with this
in mind, the present study arises out of an
experience of some 10 years in the field, in West
Africa, Burma and India, covering thousands of
patients among whom a detailed study of 700
was made in relation to the onset and the
clinical pattern of deformity of the extremities
produced by leprosy.

It is difficult to overestimate the significance
of deformity as part and parcel of a disease
which has come to occupy the unique position
that it has throughout the centuries. What is

* At present WHO Consultant Leprologist, India.
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How many of these are disabled and/or
deformed by the disease ? Again, estimates vary
and the following tables will provide some
figures that would allow an appraisal of the
socio-economical implications of leprosy:

the size of the problem? Estimates of the preva-
lence of leprosy itselt vary widely, yet the latest
consensus of opinion is that there are about 20
million patients throughout the world. The
following tables will give an idea.

TABLE I
Estimates of the World Prevalence of Leprosy

Author Year Estimates

Chaussinand 1950 5 million cases
International Congress of Leprology, Madrid 1953 9 million

Doull 1956 3 to 12 million
International Congress of Leprology, Tokyo 1958 15 million

Guinto 1960 2 million registered cases
Dharmendra 1960 5 million

Gay Prieto 1961 10 million

International Congress of Leprology, Rio de Janeiro 1963 20 million

TABLE 2
Registered, Estimated and Treated Patients in the World*

Leprosy patients Treated
Continent Registered Estimated Total Y%estimated
Africa 1,708,855 3,865,000 969,717 24-6
America 179,813 361,531 95,723 25°1
Asia** 939,729 4,169,268 747,827 179
Europe 16,519 51,944 9,186 177
Oceania 9,281 36,265 4,235 -7

* WHO figures produced at the 14th Session of the UNICEF/WHO Joint Committee on Health Policy in April
1965, Geneva, but based on information received so far.
** China (Mainland) not included.
TABLE 3
An Estimate of the Frequency of Disabilities

Total No. Percentage Author Country
of cases Disabilities
10.550 329 Doull (1954) Philippines
25% Diniz (1959) Brazil
16-4% Convit (1959) Venezuela
16% Montestruc (1959) Martinique
25% Kinnear-Brown (1959) Uganda
- 11-3% Gay-Prieto (1959) Spain
1,294 31-6% WHO Leprosy Advisory Team
(1959) Northern Nigeria
2,487 12-8% Guinto Philippines
400,000+ 75% Lechat (1960) Ex-Belgian Congo
4,025 25% Mallac (1960) Gambia
1,000 29-2% Chodankar (1962) Bombay
200,000+ 10% Mallac (1962) Burma
4,961 28-8% Susman (1963) Gambia
16,000+ 15% Mallac (1963) Pogiri, India
18,000+ 29-7% Glyn Griffiths (1964) Zambia
500,000+ 15% Mallac (1964) Andhra Pradesh, India
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TABLE 4

Estimated Disabilities in the World*

Disabilities
Continent Degrees 1-5 Degrees 2—5**
Africa 1,106,015 422,297
America 169,844 105,890
Asia (excluding China) 1,683,550 1,018,350
Europe 17,187 8,014
Oceania 11,685 5,270
Total 2,988,281 1,550,821

* WHO figures produced at the 14th Session of the UNICEF/WHO Joint Committee on Health Policy in April,

1965, Geneva, but based on information received so far.

** Classification adopted by the WHO Expert Committee on Leprosy, 1960.

How long does it take for deformity to appear
after the earliest stages of leprosy? How much
grace have we in which to apply therapeutic
precautions ? In short, what is the latent period
between the first appearance of leprosy and the
onset of deformity, and what is the clinical
pattern of the development of deformity in
leprosy ? These questions seem to the author to
be the keys to the mastery of the disease in its
most dreaded aspect, i.e. deformity and/or
mutilation. It was to answer them that the
present study was undertaken.

Two problems are interrelated and have to be
studied together. The first is the latent period:
how long does it take for leprosy to cause
deformity ? But this question cannot be answered
without a proper study of the different patterns
of deformity which the disease does produce:
what are these patterns, and how do they
emerge ?

Three terms are used throughout this study
which require definition: disability, deformity
and mutilation. It is accepted that these emotive
words are not the ideal for an objective study,
but there does not appear to be any acceptable
alternative. By disability is meant loss of func-
tion; it connotes mainly sensory loss (anaes-
thesia) which is a severe state of affairs particu-
larly in the hand. By deformity, a deviation from
the normal shape or size of the part; by mutila-
tion, a partial or total absorption of the part.
These last two terms imply motor paralysis
and/or direct damage to the tissues by the lepra
bacilli, both of which being the chief concern of
this study in relation to the extremities.

I Review of the Literature
Over the past 50 years or so, workers in the field
of leprosy have studied the local and general
manifestations of the disease in minute details,
but it seems to the author that they have ignored
two cardinal features, namely the latent period of
‘germination’ ofleprosy leading to deformity and
the clinical pattern of the latter, particularly
the sequence of involvement of the digits.
Fromtime immemorial leprosy hasbeen feared
for its contagiousness. Through the centuries the
image of the disease has been the image of its late
and neglected stages, i.e. deformity and/or
mutilation. It is still an image associated with all
that is loathsome and unclean. The late James
Doull (1963) put it aptly: ‘Although more than
88 years have elapsed since the announcement
of the discovery of the leprosy bacillus, an accep-
ted method of in vitro cultivation has not been
reported, nor has any one succeeded in producing
disseminated leprosy in an experimental animal.
These are obviously the great handicaps to
progress and it is interesting to speculate on why
greater progress has not been made. Some of the
reasons are as follows: there are inhibitions re-
sulting from the failures of able scientists in the
past. New prospects, especially in the study of
ricketsia and viruses, appear to offer quicker
returns. There is a public demand for the in-
vestigation of the diseases of greater magnitude,
such as cancer, heart and mental diseases.
There is the significant fact that leprosy is un-
common in most countries that have become
leaders in scientific endeavours. Add to these the
world-wide shortage of scientific personnel and
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the increase in demand of the physical sciences
and we have a formidable list to be overcome
before any comprehensive attack can be made
on the basic problem of leprosy’.

Today, with the introduction of the sulphones
in 1947, leprosy demands a wider study because
it is now curable. With this new intent, attention
1s being paid to basic research, the various clinical
forms of the disease, its bacteriology, its classifica-
tion, its pathology and immunology. Much has
been written on the epidemiology of leprosy, on
its reactional phases, on rehabilitation and lep-
rosy control. While all these are of great value,
it is the author’s opinion that the time scale of
this dynamic disease is of equal importance once
the cure becomes possible.

Brand (1958) made a classicstudy of the patho-
logy of deformity. According to him most of the
terror surrounding the word ‘leper’ comes from
the idea of gross deformity and open sores.
Although a great deal of work needs to be done
before one can claim to understand the pathology
of deformity, Brand suggested as a beginning that
it be divided into Primary and Secondary
deformity.

The neurological patterns of leprosy in terms
of disorders of sensation, nerve involvement,
trophic, vascular and ocular changes have been
studied by Wayson and Radger (1929), Bresani-
Silva (1956-7) and Argenta (1961). Andersen
(1963) elaborated the patterns of anaesthesia and
of motor paralysis of neural leprosy. However,
these studies have not been concerned with the
progression of the disease so much as with differ-
ent syndromes atdifferent and unrelated stages.

Whereas it was held that neural signs in leprosy
arcdue toan inevitableand irreversible degenera-
tion of the affected nerves, Chatterjee (1955 and
1964) proved the important point that this is not
so. Neural signs are due more to vascular than
to neural changes and that these are not irre-
versible. Encouraging results were obtained in
both the prevention and correction of poly-
neuritic signs, as well as in the eradication of
their residual ones.

When it comes to the aetiology of bone changes
Murdock and Hutter (1932) were of opinion that
neural or neuro-vascular factors were the main
causes of bone changes in leprosy. More recently,
Oberdoffer and Collier (1940) have pointed out
that disturbances of nutrition which cause
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atrophy of both the cortex and cancellous bone
can also follow the paralysis of muscles inserted
into them, secondary to the neurological lesions.
Cuervo et al (1944) agreed that the majority of
bone lesions are neurotrophic but have shown
that in the lepromatous variety they are
due to the direct action of M.leprae on the
osseous tissue. Again, while Faget and Mayoral
(1944) agreed that bone changes are neuro-
trophic lesions to which trauma is contributory,
they found that it is long standing leprous neuritis
and disturbance of the nutritional function of
the affected nerve which is the main cause of bone
absorption. Others have drawn attention to the
part played by disturbances of circulation,
anaesthesia, pressure and changes in acid-base
equilibrium brought about by the metabolism
of M.leprae (Cooney and Crosby 1944, Barondes
1946, Esquerra-Gomez and Acosta 1948, and
Barnetson 1951). Da Veiga (1947) regarded
osteoporosis as being due primarily to vascular
disturbances; Wozonig (1956) that non-specific
trophic disturbances secondary to neural in-
volvement are the causes of bone changes in
leprosy.

Thus recent studies have largely refuted the
classical concept that bone destruction in leprosy
was a simple process of anaesthesia and trauma
and that those neural or neuro-vascular factors
were the main causes of bone changes. Patterson
(1958) puts forward a soft tissue chronic non-
specific infection as the main cause of bone
absorption and Brand (1958) that one of its
main causes is the misuse of the finger tips. Early
diagnosis should enable the reversible process of’
trabecular absorption and decalcification to be
at worst halted, and at best reversed. None of
these observers, so far, have indicated how long
is the latent period during which such treatment
might be applicable.

Further evidence which emphasizes the im-
portance of early diagnosis in leprosy has come
from the study of the role of ischaemia in the
pathogenesis of bone changes. Vascular lesions
of the type specific to leprosy have been foundin
more than half of the cases studied by Fite
(1941) : the organisms were present in endothelial
cells of terminal vascular loops, sometimes form-
ing a mass projecting into the lumen. Clearly, at
this stage, the pathological process should be
reversible if the diagnosis could have been made.



Two approaches to using more specialised
methods for establishing the early diagnosis at
this potentially reversible stage have been
exploited, on the one hand by study of the altera-
tion in peripheral nerve function by means of
measurements of chronaxie*; on the other hand,
the detection of early vascular changes by oscil-
lometry, skin temperature studies, and arterio-
graphy.

In 1942, Freitas and Virgilio utilised electrical
stimulation as a means of precise localization of
the peripheral nerve lesion in leprosy. This tech-
nique was developed by Dubois (1951) and
Raedermecker (1952) into a useful means of
establishing early diagnosis of minimal nerve
lesions: they found alterations in the chronaxie
before there were any other clinical signs. Lechat
(1960) extended this work further. He found that
although there was no relationship between the
incidence of osseous changes and the clinically
paralysed groups of muscles, there were definite
alterations in chronaxie, indicating latent motor
weakness in these cases with or without anaesthe-
sia. However, Lechat did find evidence of distal
absorption of digits and disorganization of
joints in cases without even these alterations in
chronaxie. This work would suggest that
chronaxiemetry may be useful, but not a com-
pletely reliable early screening method in the
diagnosis of the onset of deformity.

Barnetson (1950) made a detailed study with
oscillometry on neural cases. He showed that
local blood vessels had not lost their dilatability
but vaso-motor control was defective, though
he thought that the neurotrophic changes
depended on more factors than loss of vaso-
motor control. Gokhale (1959) studied the tem-
perature changes in the feet after blocking the
autonomic system, and found that vaso-motor
control was defective in the ulcerated feet of the
leprosy patients. Bang and Diep (1958) showed
by arteriography that there is an ample blood
supply even in advanced cases. Patterson (1955)
showed narrowing of the digital arteries in
extreme deformity. But neither this author nor
the subsequent studies of Chardome and Lechat
(1957), Lechat (1960) and Basu (1962) have
thrown light on the question whether these
arterial changes are primary, or secondary to
the tissue destruction. On the other hand,
measurements of skin temperature (Barnetson

1950, Katsumi 1955, Lechat 1960, Montestruc
and Hydronimus 1961) suggest that there is a
distinct lesion, amounting to loss of vasodilator
control in response to heat, in these patients.

On the plea that arterial changes in the form
of an endarteritis causesslowing of the peripheral
circulation and prolonged venous return in the
affected parts, Lechat (1960) puts forward the
hypothesis that absorption of the bone develops
when the nervous mechanism controlling vasore-
gulation of the skin is damaged, the terminal
vascular system is no longer able to adapt the
flow of the peripheral blood to the demands that
follow multiple and constant neuro-traumatisms
at the level of the tips.

So far, neurotrophic and vascular factors have
been considered in the aetiology of bone changes,
but metabolic factors have been studied since the
pioneer work of Honeij (1917) who tried to find
out whether there was an abnormality of calcium
metabolism in leprosy and whether changes in
serum calcium concentration was correlated with
the degree of mutilation. Honeij reached no
definite conclusions. Later groups of workers
have reported a hypercalcaemia in cases im-
proving on treatment, with a hypocalcaemia
during reactional phases (Badenoch and Byron
1932, Esquerra-Gomez 1948).

Not all workers have agreed with these
findings. For example, Wooley (1931) found a
hypocalcaemia particularly among the several
neural cases; similar findings were obtained by
Wooley and Ross (1933), Nishikawa (1932),
Ross (1955) and Dhople and Magar (1962).

Still others have found no significant altera-
tions in the serum calcium, or else a complete
want of correlation between the stages of the
disease and the calcium level, namely Ven-
katasubramanian (1941). Yet, Lindui and Ross
(1957) found norelationship between blood levels
of calcium and the evolution of deformity, the
studies of Lechat (1960) and those of Languillon
and Boissan (1960) confirming these results.

No correlation can be found between the
phosphorus levels and the state of the disease
(Wooley and Ross 1932, Ross 1955, Lindui and

*By chronaxie or chronaxiemetry is meant the shortest
duration of a current necessary for excitation when its
strength is twice the rheobase. Readings vary from muscle
—1/10 to 1/4 of sigma or thousandth of a second—In the
presence of neuritis, nerve or muscle involvement, readings
increase 50 to 100 times the normal value or more.
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Ross 1957, Lechat 1960, Languillon et al. 1960
and Dhople and Magar 1962). It seems then
that calcium and phosphorus estimations are of
no practical value in detecting the subsequent
progress of the disease.

Similar disappointment has followed the use of
serum alkaline phosphatases. Venkatasubrama-
nian (1941) was the first investigator; he thought
that the mutilations, more marked in the ‘pure’
neural form, could be reflected in an increase in
alkaline phosphatases, but Ross (1955) found it
within normal limits in both the mutilated and
the non-mutilated patients. Four years later,
Imaeda (1959-60) found that it was raised in
the leprosy patients and suggested that phos-
phatase was related to nerve destruction.
Lechat (1960) also found a difference in the
phosphatase levels between the mutilated
patients and the healthy individuals of his group,
but found no correlation with the state of the
bone lesions. Dhople and Magar (1962) found
that the average values were within normal
limits in the early stages of the disease, but were
increased in severe tuberculoid cases. As an
index to early diagnosis, the alkaline phospha-
tases prove useless.

Wooley and Ross (1932) were among the first
toinvestigate the role of blood proteins in leprosy.
They concluded that in the disease the albumin-
globulin ratio was lower and the globulin frac-
tion increased against controls. These findings
were confirmed by Muelling et al. (1960), Mille
and Papa (1961) and Torsueeva (1962). Lechat
(1960) made a serial blood protein analysis in
mutilated and non-mutilated patients, and in
normal controls. He found that the beta-globulin
fraction was lower in the mutilated patients than
in the non-mutilated, a difference which was also
influenced by age and the duration of the disease.
Gamma-globulins were significantly increased
in both groups of patients with leprosy as com-
pared with the healthy group, being higher in the
mutilated cases.

Radiological investigations have been used in
the attempt to chart the progress of leprosy, and
to assist in the classification of its various mani-
festations. Studies (reviewed above) have been
made into the aetiology of bone changes. Classi-
fication of the end stages of the disease based on
radiological appearances is now securely based,
thanks to the publications of Kadrenka and
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Merdje (1938), Erickson and Mayoral (1950),
Casacci (1950), Barnetson (1950), Cherlinzoni
and Piratsu (1952), Mut Mut (1955), Chardome
and Lechat (1955), Patterson (1956), K’ung
Ch’ing-teh et al. (1957), Negre and Fontan
(1957), Zamudio (1960), Languillon and
Carayon (1961) and Lechat (1962).

It is clear, however, that sequential studies in
which the clinical picture is correlated with the
radiological ones, and in which the progress of
the disease in its different patterns can be fol-
lowed in time, are still wanting. In recent years
the radiological changes in leprosy in response to
treatment have been studied by Erickson and
Johansen (1948), Basset and Schneider (1950),
Lechat and Chardome (1957), and Languillon
and Boissan (1960). Fromtheseitisalsoclear that
treatment mayj, if too late, fail to halt the progress
of deformity once it has begun. Although re-
iterating the importance of early diagnosis, these
radiological findings have not been concerned
with the way different patterns, having different
rates of progression, can emerge early in the
course of the illness.

Mathur and Saxena (1965) observed thatsome
cases of deformity, particularly the early ones,
treated with intraneural Priscol give satisfactory
and promising results on the whole, both in
correction and prevention.

Lennox (1964) forwarded a useful classification
of leprosy foot deformities, stressing the close
relationship of deformity to trophic ulceration.

As a by-product of their general findings in
Nigeria, Cameroon, Thailand, Burma and the
Philippines, the WHO Leprosy Advisory Team
(1965) found out that the longer the period prior
to treatment, the greater the proportion of
disabilities.

From all the above investigations, no single
biochemical or radiological test emerges as an
accurate or reliable method which will replace
clinical examination in early diagnosis and in the
recognition of early deformity, and the role of
chronaxiemetry is seen to be supplementary to
clinical investigation. Throughout all these
studies, however, the theme emerges again and
again that many of the early lesions, both of
peripheral nerves and small blood vessels are re-
versible, and that if reversed, bone destructionwith
deformity and mutilation could be prevented.

For thisreason, it seems all the more important



for the physician to know how urgent the treat-
nient is or how long does leprosy take to reach a
stage when treatment becomes salvage, not cure.

Nomne of the studies bricfly reviewed herc have
dealt specifically with the onset of deformity of
the extremities and with the sequence of events
regarding the affected digits, yet the information
is fundamental to any large scale attack upon
leprosy. Planning and execution of public health
measures dealing with the disease must in our
generation be directed not only against the
curable stages but also against its most dreaded
and seemingly inexorable aspect; deformity.
Before such plans can be made, the planner must
be provided with his basic data.

Part and parcel of the study of the evolution
of the clinical picture of leprosy must be data on
the onset of deformity and the sequence of events
concerning the affected digits. As this review of
the literature has shown, there have been a great
many studies on the disease as a static entity,
many descriptions of the end stages of the disease
process. The gap in our knowledge is the timing,
the dynamic study of leprosy. To fill this gap is
the object of the present study.

IIT  Plan and Description of the Investigations
There is a delay between the first signs of leprosy
and the manifestation of deformity: how long is

this delay and how long this period of ‘germina-
tion’ of the discase leading to deformity ?

I'rom the foregoing review of the literature, it
appears that one out of four or five patients with
leprosy will develop some sort of deformity or
other: how soon in the case of a male patient
still in his teens ? How soon if it is a case of Tuber-
culoid leprosy ? How long after the start of the
disease when concerning a female in her early
thirties, and a lepromatous type ? How long after
the start of the disease when it is a male in his late
thirties of the indeterminate or borderline group ?
In other words, how long does deformity take to
develop as between the clinical forms, the sex and
in the different age groups? How long also from
one extremity to the corresponding and/or the
opposite one(s) ?

From the start it was obvious that the problem
could only be studied in patients who would be
reliable witnesses and who could answer a
number of questions. Few patients met these
conditions in the parts of Africa where the author
started his career, and also in India. In Burma,
however, there is a better school attendance in
urban and rural areas and more patients were
available who could understand and co-operate
on this study. It was then in Burma that the
necessary informations were obtained: 700
patients with deformity were examined in detail.

TABLE §

Choice of Out-patients and Their Percentage Examined

Shwebo Monywa Total
Number of villages 17 28 45
Population . . - g 18,571 19,073 37,644
Prevalence of leprosy per mille 26 28
Number of patients examined 473 456 929
Number found with deformity 138 157 295
Percentage of deformity 29-3% 30-4% -
TABLE 6
Choice of In-patients and Their Percentage Examined
No. of Patients No. found with Percentage
Examined Deformity Deformity
St. John Leprosy Asylum Mandalay 432 249 53°3%
Leprosarium (Gvt) Mandalay 104 81 77-8%
Leprosarium (Gvt) Shwebo .. 41 28 68-29%,
Leprosarium (Gvt) Monywa 62 47 75-9%
Total 639 405
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The plan of investigations was as follows: Total No. of Out-patients examined 929
visits to cnough villages where the disease was Total No of In-patients examined 639

known to be prevalent, with the purpose of . . =
. P ’ PUTP . Grand total of patients examined 1568
examining registered cases at the clinics and in A

their homes as well as in many leprosaria. A Total No. found with deformity 700
detailed questionnaire and a recording of

findings was used for every patient found with IV Results of the Investigations

deformity of the extremity(ies). Analyses of

these results built up a composite picture of its A.  The Onset of Deformity

clinical patterns. — Between Clinical Forms
From the above two tables, we have the fol- — Per Sex
lowing: — Per Age Group
TABLE 7

The Onset of Deformity Between Clinical Forms
Lepromatous  Tuberculoid  Indeterminate Borderline

No. of patients with Deformity Hands & /or 279 321 25 75
Feet (x)

Duration of the disease in years (y) .. .. 3849 3914 261 1017

Duration of the Deformity in years (z) =7 1299 3013 128 668

Onset of Deformity in years (t) - ora 2550 9ol 133 349

Average (t =y —z = X) 9-1 yrs

2-8 yrs 53 yrs 4-6 yrs

OBSERVATIONS

Deformity occurred an average of 2 years and 9 months after the start of the disease in the tuberculoid cases;
an average of 4% years in the borderline; an average of 5 years and 3 months in the inderterminate and an
average of g years and 1 month in the lepromatous.

The time of onset of deformity was thus about 3 times as long in the lepromatous than in the tuberculoid;

twice as long in the lepromatous than in the borderline; twice as long in the indeterminate as in the tubercu-
loid.

TABLE 8

The Onset of Deformity per Sex

Males Females
No. of patients with Deformity (Hands &/or Feet) (x) s " 443 257
Duration of the disease in years. (y) =5 s s 4 % 5497 3664
Duration of the Deformity in years. (z) .. .. .. .. .. 3157 1696
Onset of Deformity in years. (t) .. 3 o % i T 2340 1968

Average (t =y —z + x) .. - e s e e v 5+05 years 76 years

OBSERVATIONS

Men were earlier affected, an average of 5 years after the start of the disease as opposed to an average of 73
years in the case of women.
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TABLE 9

The Onset of Deformity per Age Group

o-5 6-10 11-20 21-30 3140 41-50 51+
No. of patients with Deformity in years (x) - 91 277 195 98 39
Duration of the disease in years. (y) - - 591 3210 3122 1540 873
Duration of the Deformity in years. (z) 323 1677 1770 815 520
Onset of Deformity in years. (t) - 268 1352 1352 725 353
Average (t =y —z + x) 2-7yrs 5yrs 6-8yrs 7-3yrs 9-05yrs

OBSERVATIONS
In this study, no deformity was observed in the 0-5 and the 6—10 age groups.

Deformity appeared an average of 2 years and 8 months in the 11-20 age group (13 % of the total) ; an average
of 54 years in the 21-30 age group (39-5%); an average of 6 years and g months in the 31—40 age group

(27-8%) ; an average of 7 years and 4 months in the 41-50 age group (14%); and an average of g years in the
51 years old onwards (5-5%).

Thus the younger the age group on the whole, the earlier seemed the onset of deformity.

B.  The Clinical Pattern of Deformity
(i)  Deformity of the Hand :
Comparative Frequency of Deformity of the Hand between Clinical Forms
Comparative Frequency of Deformity of the Hand per Sex
Comparative Frequency of Deformity of the Hand per Age Group
Pattern of Deformity of the Hand
General Mode of Involvement of the Affected Fingers
Average Interval between Affected Fingers of both Hands.

TABLE 10

Comparative Frequency of Deformity of the Hand between Clinical Forms

Lepromatous  Tuberculoid  Indeterminate Borderline

Total No. of examined patients .. - 627 632 186 123
% incidence of the type of the disease .. 39-4% 40% 11-2% 77%
Total No. with deformity of the hand(s) 266 308 25 75
% incidence of deformity of the hand(s) 422% 48:5% 13-8% 60-9%
OBSERVATIONS

Deformity of the hand(s) was proportionately more frequent among the Borderline cases (60-9%, representing
7-7% of the total).
Next among the Tuberculoid, 48-5% (40-4% of the total).

Then among the Lepromatous, 42-2% (39-4% of the total) and finally among the Indeterminate, 7-7%
(11-2% of the total).

TABLE 11

Comparative Frequency of Deformity of the Hand per Sex

Total cases No. Found with 9 Incidence of
examined Grouping Sex Incidence Deformity Deformity
Males 953 60-8%, 410 43-02%,
1568
Females J 615 39:2% 264 42 7%
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OBSERVATIONS
Among the total of 953 males examined, 410 (43%) showed detormity of the hand(s).
Among the total of 615 females examined, 264 (42-7%).

Men were thus hardly more affected than women with regards to the deformity of the hand(s).

TABLE 12

Comparative Frequency of Deformity of the Hand per Age Group

o-5 6-10- 11-20 21-30  31-40 41-50 514
No. of patients with Deformity 91 277 195 98 39
No. of patients with Deformity of the Hand(s) 87 267 184 97 39
% Deformity of the Hand(s) 95°6% 96°3% 94:3% 98-9% 100%
OBSERVATIONS
Deformity of the hand appeared in the 11—20 age group.

It was more common in the 21-30 age group and thereafter declined steadily with age.

Irrespective of the age group concerned, the percentage deformity of the hand(s) was proportionately very
high.

TABLE 13

Pattern of the Deformity of the Hand

Right Left Bilateral Total 9, Incidence

A2.* Mobile claw-hand(s) .- .. .. . 77 68 91 236 29-8%
Ag. Contracture 5 .= i i i 69 95 164 328 41-4%
A4. Partial absorption .. .. . .. 44 25 122 191 24-1%
Aj.  Gross absorption .. 5 ik i e 7 5 24 36 4-5%

* As per the WHO Classification (1960).

OBSERVATIONS
The commonest type of deformity of the hand was contracture (40-4%).

Next, mobile claw-hand (29-8%).

Then partial absorption of the fingers with useful thumb remaining (24-19%,) and finally, gross absorption of
the fingers (4-5%).

Bilateral involvement was appreciably more common than unilateral involvement:

Bilateral Involvement (Mixed Types) 518 (74-3%)
Unilateral ,, . ' 156 (22-1%)
No Involvement of the Hand(s) 26 (3-6%)
Total == 700
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TABLE 14

General Mode of Involvement of the Affected Fingers

Unilateral Involvement Bilateral
Fingers Solely In the first place ITnvolvement Total % Incidence
Ist 8 6 36 50 7-4%
2nd 10 7 69 86 12-8%
3rd = 6 45 51 7:6%
4th 1 6 22 29 43%
5th 38 23 304 365 54°4%
4th + 5th - 18 5 23 3:4%
Simultaneous involvement 11 - 34 45 6-6%
Mixed involvement 25 : —_ 25 3-7%

OBSERVATIONS
The 5th or little finger was by far the most commonly involved (54-5%).
Next the 2nd or index finger (12 -8%); then the 1st finger or thumb (7-4%) and the 3rd finger or middle one.
Finally the simultaneous involvement of fingers (6-6%) ; the 4th or ring finger (4-3%); the combined 4th and
5th (Pure Ulnar Palsy), 3-4%, and the mixed involvement of fingers (3-7%).

TABLE 15

Average Interval between Affected Fingers of both hands

Total Average Interval
From Right to Left 207 22 years
From Left to Right 166 2-1 years

OBSERVATIONS

When both hands were effected in turn, it was found that the involvement from right to left was more common
than the involvement from left to right.

Practically no difference was detected between their respective average interval, the latter being just over 2
years for both.

B.  The Clinical Pattern of Deformily
(i1)  Deformity of the Foot :
Comparative Frequency of Deformity of the Foot between Clinical Forms
Comparative Frequency of Deformity of the Foot per Sex
Comparative Frequency of Deformity of the Foot per Age Group
Pattern of Deformity of the Foot:
General Mode of Involvement of the affected Toes
Average Interval between affected toes in both Feet

TABLE 16

Comparative Frequency of Deformity of the Foot between Clinical Forms

Lepromatous Tuberculoid Indeterminate Borderline
Total No. of examined patients 627 632 186 123
% incidence of the type of the disease 39-4% 40-03%, 11-2% 7-7%
‘T'otal No. with deformity of the foot 172 215 19 52
% incidence of deformity of the foot 274% 34-01% 10-2% 42-2%
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OBSERVATIONS
Deformity of the foot was proportionately more frequent among the Borderline cases (42-29, representing
7-7% of the total).

Next among the Tuberculoid group, 34% (40% of the total).

Then among the Lepromatous, 27-4% (39-4% of the total), and finally the Indeterminate, 10-2% (11-2%,
of the total).

TABLE 17
Comparative Frequency of Deformity of the Foot per Sex

Total cases Sex No. found with 9 Incidence

examined Grouping incidence deformity of deformity
Males B 953 60-8%, 281 30-1%
e b 1568 e 2 = = R
Females J 615 39-2%, 177 25:5%

OBSERVATIONS
Among the total of 953 males examined, 281 (30-1%) showed deformity of the foot.
Among the total of 615 females examined, 177 (27-5%).
Men were thus slightly more affected than women.

TABLE 18

Comparative Frequency of Deformity of the Foot per Age Group

o-5 6-10 11-20 21-30  31-40 41-50 50+
No. of patients with deformity 91 277 195 98 30
No. of patients with deformity of the foot — — 31 199 136 39 33
% deformity of the foot 35:-06%  68-5% 69-7% 6bo-2% 84-8°,

OBSERVATIONS
Deformity of the foot appeared in the 11-20 age group.
It was more common in the 21-30 age group and thereafter steadily declined with age.
Irrespective of the age group concerned, the percentage deformity of the foot was, like in the hand, propor-
tionately quite high.
TABLE 19
Pattern of Deformity of the Foot

Right Left Bilateral Total % Incidence
B2. Perforating ulcers .. . .. 58 58 326 442 42-69%,
B3. Claw-toes & /or foot-drop i i 83 116 203 402 38-7%
B4. Partial absorption .. . .. 49 62 60 171 16-5%
Bs. Gross absorption .. 5 o i 9 6 7 22 2-1%

OBSERVATIONS

The commonest type of deformity of the foot was perforating ulcers (42-6%,).
Next, claw-toes (including foot-drop), 38-7%.
Then partial absorption of the foot (16-5%) and gross absorption )2-1%,).

Bilateral Involvement (Mixed Types) - 328 (46-8%)
Unilateral ' ' - 130 (17-1%)
No Involvement of the Foot = 242 (34°5%)
Total = 700
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TABLE 20

General Mode of Involvement of the Affected Toes

Unilateral Involvement Bilateral
Involvement
Solely In the first
place
TOES

1st 13 36 152

2nd 2 12 50

3rd 1 6 37

4th 1 5 32

5th 2 8 40
Simultaneous 3 6
Involvement
Mixed Involvement 14 e

OBSERVATIONS

The 1st or big toe was by far the most commonly involved (47.8%)
Next the 2nd toe (15.2%); then the 5th (11.9%); the 3rd (10.49%); the 4th (9.5%)
Finally, the mixed involvement of toes (3.3%) and their simultaneous involvement (2%,)

B.  The Clinical Pattern of Deformity

(1i1)

The Combined Deformity of Hand and Foot

Total

201
64
44

50

% Incidence

Of the 700 cases with deformity, 432 (61.7%) had combined deformity of hand and foot, an

unusually high incidence which necessitated further investigation

As would be expected, their comparative frequency between clinical forms, per sex and per age

group was identical as in the case of the hand and foot alone

The general pattern of the combined deformity and the average interval between hand and

foot and foot and hand will only be considered here.

TABLE 21

General Pattern of the Combined Deformity

Involvement Frequency Total

% Incidence

Males Females
Right hand + right foot 9 4 13
Right hand +- left foot 4 2 6
Right hand + both feet 10 3 13
Left hand + left foot 4 2 6
Left hand + right foot 5 4 9
Left hand + both feet 4 9 13
Both hands + right foot 32 16 48
Both hands + left foot 42 20 62
Both hands + both feet 157 105 262
OBSERVATIONS

3%
1.3%

3%
1.3%
2.89%,
3%
11.19%
14.3%
60.2%,

The commonest pattern of involvement of clinical importance was both hands and both feet (60.2%)

Next both hands and the left foot (14.3%) and both hands and the right foot (11.19%)

Males and females were almost equally affected
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TABLE 22

Average Interval between Hands and Feet and Feet and Hands

Hands followed by feet
Feet followed by hands

OBSERVATIONS

Frequency

Time Interval

239 3.3 years

193 3.1 years

In this series of combined deformity, the average interval between hands and feet was 3 years and 4 months;

between feet and hands 3 years and 1 month.

The difference between these various average intervals was, therefore, not statistically significant.

V. DIsSCcUSSION

Leprosy is still a curse rather than a disease
amidst a complex emotional background inter-
twined with prejudice, ignorance and fear. There
are an cstimated 20 million leprosy sufferers
throughout the world and some g to 5 million
among them are the victims of disabilities which
are responsible for the physical, mental and
social crippling with which the disease is associ-
ated.

This study arose from the need of answering
2 cardinal questions which the literature has
ignored over the past 50 years: (z) the onset of
deformity of the extremities in leprosy and (i)
the pattern of the deformity within the context
of clinical observations. As a result, an analysis
of 700 cases of deformity of the extremities was
carried out among a selected group of patients.

As Andersen (1963) rightly pointed out,
deformities in leprosy have a triple origin,
namely motor paralysis, sensory loss and direct
damage to the tissues by the leprosy bacillus,
and any one clinical deformity may have two
or more primary factors interacting together in
their secondary manifestations. Deformity from
the point of view of motor paralysis and/or
direct damage to the tissues by M leprae is our
chief concern here, though it must be stated
that sensory loss (anaesthesia) is per se quite a
severe disability particularly in the hand. In
fact, Brand (1964) emphasized that in the
United Kingdom, and also in America, a person
with total loss of sensation in the hand and
without any other disabilities is graded for
insurance purposes as being 1009%, disabled for
that particular hand.
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Onset of Deformity :

In this study, deformity appeared 2 years
and g9 months after the start of leprosy among
the Tuberculoid cases; an average of 4} years
among the Borderline; an average of 5 years
and 3 months among the Indcterminate and an
average of g years among the Lepromatous.
This means that, although deformity is prevent-
able, although one is aware that measures taken
in time would logically ward it off, yet one
knows now that one has about 3 years of grace
in respect of the Tuberculoid cases (excluding,
of course, the polyneuritic or ‘pure’ neural form) ;
an average of 4} years with regard to the Border-
line; over 5 years as far as the Indeterminate
cases are concerned and g years or more when
dealing with the Lepromatous patient. These
relative years of grace do, in fact, invite us more
than ever to be on the look-out for the carly
signs of deformity. This is of paramount im-
portance, particularly in a national leprosy
control programme, since the deformity rate
will go on increasing if proper coverage by
means of early diagnosis and treatment does not
take these years of grace also into account.
If leprosy control is to be ultimately achieved,
measures ignoring the relative years of grace in
respect of each type of the disease age and sex,
must be studied, to save further loss in man-
power, and more distress to millions of human
beings. Having now such a yardstick of prog-
nosis at hand, this has a direct bearing on the
planning and implementation of rehabilitation
programmes at both institutional and ficld
levels: since one of every 4 or 5 patients will
develop deformity, one is now in a position to
forecast the average delay before its onset.



As for the 2 polar types of leprosy, i.e.
Tuberculoid and Lepromatous, it is a univer-
sally accepted rule that deformity is compara-
tively an early manifestation in the former, and
a fairly late one in the latter. One can ncw
predict how carly or how late this will occur.
The onset of deformity can be up to three times
longer among the Lepromatous than among the
Tuberculoid; that deformity seems to be an
carlier manifestation among the Borderline than
among the Indeterminate patients; that the
onset can be delayed as much as twice as long
among the Indeterminate than among the
Tuberculoid cases.

It now appcars that the onset of deformity is
related to sex, and that men are earlier affected
than women by an average of 2} years. One
reason for this difference may be that men are
engaged in a rougher manual work, hence the
greater risk of damage through pressure and
trauma on the anaesthetic digits.

As for the effect of age, deformity began to
appear an average of 2 years and 8 months after
the start of the disease in the 11—20 age group;
an average of 51 years in the 21-30; an average
of 6 years and 9 months in the 31-40; an average
of 7 years and 4 months in the 41-50; an average
of g years in the 51 onwards.

Yet, it is very likely that the younger patients
who are becoming deformed only show their
deformity when they get to a later age group.
Therefore, the later age group totals include
those who are becoming deformed in the earlier
age groups. Taking this into account, it seems
that, nevertheless, the younger the age group on the
whole, the earlier tends to be the onset of deformity. On
the other hand, the present study shows that
deformity practically never appears before the
age of 5 and that it is a pretty rare occurrence
under the age of 10.

T he clinical pattern of Deformity :

In this study, 8.49%, of the patients (i.e. 59 out
of 700) stated that the disease began and per-
sisted with neural disorders. This is the poly-
neuritic or ‘pure’ neural form of leprosy which
belongs to the broad Tuberculoid group and
which is generally in a minority. However,
there is a need to differentiate it from other
amyotrophic diseases, for as Freitas and Couceira
(1939) pointed out there is sometimes difficulty

in distinguishing the ‘pure’ form of neural
leprosy from the muscular atrophy of the Aran-
Duschence type. Similar views were expressed
by Pessin (1948). Kolb (1946), on the other
hand, stressed the importance of differentiating
ncural leprosy from syringomyelia, a somewhat
difficult task in the early stages of both diseases
(Pessin, 1948; Darma and Baruch, 1951; Lucas,
1956).

89.29, of the patients with deformity of the
extremities had noticed skin signs before neural
disorders; 96.99, had a disturbance of sensation
before motor or trophic symptons. However,
the patients’ own impressions may be unreliable
particularly in respect of the recognition of the
early stages of loss of sensation or the early stages
of motor weakness. Bresani-Silva (1956—7) ob-
served that 54.79% of his series started with
neural symptoms and in 859, the disturbance
of sensation appeared before the motor and
trophic ones.

Comparative Frequency of Deformity between Clinical
Forms:

It was observed that the deformities either of
the hand or of the foot or of both hand and foot
in the same individual, were more frequent in
the Borderline type, and progressively less so
in the Tuberculoid, Lepromatous and Indeter-
minate types in that order. Proportionately then,
the highest incidence of deformity was seen
among the Borderline, and the lowest among
the Indeterminate cases. However, it must be
stated that the frequency of deformity varies
from one geographical region to another. Pos-
sibly this may be related to the geographical
variations in the clinical types of leprosy. More
information on a world-wide basis is required
on this topic. Gay Prieto (1961) stated that the
WHO Leprosy Advisory Team found in North-
ern Nigeria a deformity rate of 87.89%, among
the Lepromatous, 34.6%, among the Indeter-
minate and 22.18%, among Tuberculoid cases.
In the Cameroons, the figures were 81.09%,
43.08%, and 26. 3%, respectively. In both places,
the number of Borderline cases were too small
to permit any conclusions to be drawn. Yet
Hargraves (1963) found that the percentage of
disabilities held for both the Lepromatous and
the Tuberculoid of his group. Jonquieres and
Capurro (1963) found a low incidence of neuro-
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logical phenomenon leading to disabilities
among the Borderline of their series.

Comparative Frequency of Deformity and Sex :

It was found in the present study that defor-
mity of the hand, foot or both hand and foot in
the same individual was seen slightly more often
in men than in women. This is in accord with
the statement of Gay Prieto (1961) to the effect
that, as a rule, leprosy affects men more than
women and that there is a concomitantly higher
rate of disabilities among males. This was also
pointed out by Guinto (1960). although both of
these workers did not supply data supporting
this view. Hargraves (1963) found a slight sex
difference in his group. The findings of the
WHO Leprosy Advisory Team in Northern
Nigeria, Cameroon, Thailand and Burma
pointed to a difference whichwas statistically not
significant.

Comparative Frequency of Deformity in each Age
Group :

Deformity of the hand or foot alone or of both
hand and foot in the same individual followed
a definite pattern: it began to appear in the
11-20 age group, was more common in the
21-30 age group and became progressively less
thereafter. These findings do not mean that
older leprosy patients have less deformity than
younger ones, but that patients contract the
disease in their teens or in early adult life. Gay
Prieto (1961) stated that the frequency of
disabilities increases with age, but cited no
statistical evidence in support of his statement.
On the other hand, Martinez Dominguez and
Bechelli (1963), following the general findings
of the WHO Leprosy Advisory Team in North-
ern Nigeria, Cameroon and Thailand, con-
cluded that the frequency of disabilities increases
with old age by reason of the more advanced
stage of the disease and the greater proportion
of the Lepromatous cases among old people.
This is in keeping with the results of the present
study which has shown to what an extent dis-
abilities do, in fact, increase with old age as
well as decrease with it, on the plea that the
majority of Borderline cases do become Lepro-
matous.

The WHO Leprosy Advisory Team (1965)
found in their random sampling surveys that
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the frequency of disabilities was rather high in
children of the 5-14 year age-group, an average
of 12.6%, in Cameroon, Northern Nigeria,
Thailand and Burma. The same team having
also found some evidence pointing to the fact
that the longer the period prior to treatment,
the greater the proportion of disabilities, the
overall implications are clear: early treatment
may to some extent prevent them, as it remains
a sure and cheap way to avoid future socio-
economic difficulties and the heavy expenses of
rehabilitation. It is also evident that the dis-
ability and consequently the deformity rates
increase if early diagnosis and early preventive
measures are not carried out, hence the need for
special attention to the child and young adult

populations in countries where leprosy is
endemic.
Nature of Deformity :

The sequence of involvement of the digits
was the same in the hand as in the foot (in the
WHO classification Ag, A2, A4, and As; Bg,
B2, B4 and Bj). Proportionately, claw-hand was
almost as common as perforating ulcer. Partial
absorption of fingers was more common than
partial absorption of toes, actually in a ratio of
3:2. The total absorption of fingers was twice as
common as the total absorption of toes. This
implies that, in this series, the overall incidence
of hand involvement was one and a half times
as much as the foot involvement (both
representing 96.29%, and 65.49%, of the total
number of cases respectively).

In this study, the author found that it was
more common for both limbs to be involved
than one alone. The ratio bilateral involvement
to unilateral involvement in the hand was §:1
and in the foot 23}:1.

Our finding that the hands were more fre-
quently involved than the feet agrees with the
one of Bresani-Silva (1956—7). This is not sur-
prising in view of their more active functional
role. What is alarming, though, is the extent to
which the affected hands are neglected in
leprosy. Fingers with contraction were usually
allowed to develop contracture (from the revers-
ible to the irreversible stage). Bilateral involve-
ment was the common finding. Both of them in
fact indicate sad neglect, both of them lend
urgency to our problem.



The general pattern of involvement of the
aflected digits and their sequence of develop-
ment showed that the 5th or little finger and 1st
or big toc are the first to he affected (both
representing 54.4% ol the affected fingers and
47.8%, of the affected toes respectively): in this
scries, however, the little finger was twice as
often and twice as early involved as the big
toe. The next digits of clinical importance were
the 2nd or index finger and the 2nd toe (both
representing 12.89, of the affected fingers and
15.2% of the affected toe respectively). Un-
fortunately, no data in the literature are avail-
able for comparison, but the inference is
obvious: in the mass education of population at
risk, emphasis should be laid on the involvement
of the little and index fingers and the big and
second toes as the earliest manifestation of
deformity.

The next question, having indentified the
carliest manifestation, is ‘How quickly does
deformity develop from one limb to the cor-
responding or opposite one?’ In this series, an
average of 2 years from hand to hand (whether
from right to left or left to right); an average of
2} years from foot to foot and an average of 3
years from hand to foot and foot to hand.

This study shows for the first time, as far as
the author can determine, that deformity of one
extremity is seldom an isolated occurrence for
an indefinite period of time; on the contrary,
figures show that deformity of the corresponding
extremity or of the opposite one is likely to
follow within 2 years from hand to hand; within
21 years from foot to foot; within g years from
upper to lower limbs and vice versa. These 2 to
g years are ample time for preventive treatment.
Seldom does such a neglected disease give such a
long warning. Seldom is such a clear warning so
sadly disregarded.

Combined Deformity in the same Individual :

As with deformity of upper and lower extrem-
ities, the incidence of involvement of both
extremities followed similar pattern in respect
of the other clinical features studied. No figures
can convey the suffering expressed by the finding
in this study that 58.9%, of the patients had
combined deformity of the extremities, and
60.29, of them had involvement of both hands
and both feet. These figures are a measure of

the extent to which leprosy had advanced in
these patients at the time this study was madec.
They are an expression in figures of measureless
human suffering. The tragedy is that those
rcsults are preventable, and once more, there is
a period of approximately § years during which
effective measures of treatment could have been
applied. Three years of neglect resulted in
deformity of both hands and both feet in g out
of every five patients.

The earlier part of this study has shown that
for a fairly long period the striking mark of
leprosy is the involvement of one digit, the little
finger or the big toe. The conclusion scems
inescapable: the task of leprology is to seek these
carly cases.

What other disease of this importance gives
the physician such a long time to apply these
remedies ? The essential tragedy of leprosy is the
tragedy of opportunities missed. This study
attempts to define the problem, and establish
the factual basis upon which a rational thera-
peutic programme can be planned.

VI SUMMARY

Time of Onset of Deformity of the FExtremities in
Leprosy :

1. A sudy of 700 cases of deformity of the
extremities was carried out among a selected
group of patients in Northern Burma.

2. Deformity of the extremities appeared an
average of 2 years and g months after the start
of the disease in the Tuberculoid; an average of
4% years in the Borderline; an average of 5
years and g months in the Indeterminate and
an average of g years in Lepromatous leprosy.
Thus in this study, the onset of deformity was 3
times as long in the Lepromatous as in the
Tuberculoid cases. At any rate, even when the
march of disease was most rapid there was a
latent interval of nearly g years during which
treatment could have prevented deformity.

3. Men were affected at an earlier stage than
women, by an average of some 2} years. This
was related to the fact that men are engaged in
a rougher manual work at an earlier age, with
thus greater risks of injury and secondary infec-
tion of the anaesthetic digits.

4. Deformity of the extremities was not seen
under the age of 5 and was a rare occurrence
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before the age of 10. The younger the age group,
the earlier seems the onsct of deformity. Whether
affecting hands or feet alone or in combination,
deformity of the extremities was first scen
between the ages of 11 and 20, and most often
appeared between 21 and go0. Thereafter its
incidence steadily declined with age.

5. As one in four of five patients with leprosy is
likely to develop deformity, it is possible, on
the strength of the present study, to predict the
average delay to be expected with each clinical
type, sex and different age groups. A yardstick
of prognosis emerges which has its place in
diagnosis, trecatment and the planning of rec-
habilitation programmes, at both institutional
and field levels.

Clinical pattern of Deformity of the Fxtremities in
Leprosy :

1. Frequency of Deformuty between clinical Forms: Tt
was found that deformity of the hands, feet or
both followed an identical order of frequency:
Borderline, Tuberculoid, Lepromatous and In-
determinate. Thus deformity of the extremities
was most common in the Borderline and least
common in the Indeterminate cases.

2. Frequency of Deformity per Sex: Men werc
slightly more often affected than women.

3. Frequency of Deformity per age Group: As per
paragraph 4 above.

4. Predominant Types of Deformity : Contracture,
mobile claw-hand, partial absorption of fingers
and total absorption of fingers in that order. In
the foot: perforating ulcers, claw-tces - foot-
drop, partial absorption of the toes and total
absorption of the toes respectively. In this study,
the 2 predominant types of deformity were
contracture and perforating ulcers.

5. Nature of Involvement: Bilateral involvement
was much more common than unilateral
involvement in a ratio of g:1 in the hands and
2l:1 in the feet.

6. Incidence of Involvement: Hands were 1} times
more involved than the feet.

7. Pattern of Affected Digits: The first digits to
be affected were by far the sth or little finger
and the 1st or big toe; next of clinical importance
were the 2nd or index fingers and the 2nd toe.
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8. Time Interval between Affected Digits: An aver-
age of 2 years from hand to hand (whether from
right to left or left to right); of 24 ycars from
foot to foot and of g years from hand to foot and
foot to hand.

VII cONCLUSIONS

In this study, two fundamental aspects of the
natural history of the onset of deformity of the
extremities in leprosy have been investigated,
namely the latent interval between the start of
the disease and the appearance of deformity and
its pattern of development. Such data have not
been collected before as far as the review of the
litcrature can determin. They offer a means of
predicting the course of the disease, and would
appear to be fundamental to any large-scale
planning of anti-leprosy campaigns as well as to
institutional work.

Now that the average delay before the onset
of deformity can be stated for the various clinical
forms, the sex and age of the patient, and now
that the march of events from digit to digit and
from limb to limb is clear, the necessity for early
diagnosis, early treatment and early preventive
measures comes to have more weight and more
than a touch of urgency, with the aim of warding
off deformity is now seen to be within the limits
of possibilities, with special attention to the child
and young adult populations. What other similar
disease offers the physician three years of grace?

This concept should encourage those engaged
in treatment. It should enrich with understand-
ing and faith those carrying out preventive
measures. These data, once more, emphasize
the importance of early diagnosis and early
recognition of deformity. Perhaps in no other
disease are the rewards of early diagnosis so
rich. Perhaps in no other disease are the penal-
ties for neglect so terrible.

Deformity is not an inescapable feature of
leprosy work. It is preventable by proper
measures. All those experienced in leprology
are agreed that most of the disabilities in leprosy
can be prevented and that those which cannot
be prevented can be corrected by reconstructive
surgery. The philosophical acceptance of the
inevitable is an attitude which can hardly be
tolerated in this day and age, when the present
study shows that there is plenty of time for
therapy to be carried out.



How much is being done for the prevention
of deformity, how much for rehabilitation ? The
author’s experience in West Africa, Burma and
India, has been that, whereas commendable
efforts are being made to train more leprosy
physiotherapists, yet there are no wide-scale
programmes to prepare them nor is there a
sufficient number of surgeons to cope with the
demands of the situation. Hundreds of thousands
of leprosy patients are the victims of disabilities,
thousands more are becoming deformed, and
our study has shown that these are mostly young
people who could have been saved from them
and still be spared unnecessary suffering.

As the members of the Panel on Physical
Medicine and Rehabilitation at the Inter-
national Congress of Leprology (1963) have
pointed out, the greatest barrier to rehabilita-
tion from leprosy has been difficulty of the cure
of the disease. This is overcome. The second
barrier is public ignorance, prejudice and fear.
This will, unfortunately, be the case for years.
The third great barrier is the prejudice of
physical disabilities which is a matter of grave
concern as it goes on after the disease is cured,
thus making a return to normal life difficult even
when public prejudice is no more. This is pre-
ventable.

Reconstructive surgery requires both specially
trained personnel as well as special equipment,
neither of which fulfills the needs of rehabilita-
tion in countries where leprosy is endemic. The
heavy financial implications involved would
take years to reach all those suffering from
deformity, with the result that money and man-
power would be better spent in prevention.

Prevention is not only easier than correction,
but is within the reach of every leprologist and
para-medical worker with the minimum of
training and inexpensive equipment. Time must,
therefore, be found to guide and help those
patients in whom they recognize the early signs
of deformity. Sufficient time can be generally
found in both institutions and field work for this
purpose.

Yet the irony is that rehabilitation is still
thought as something which starts after the
disease is cured. This tragic error explains to a
large extent the present bleak picture of disabili-
ties in the world. Rehabilitation not only starts
as soon as the disease is diagnosed, but persists

throughout treatment and after it if necessary;
if not, the intervening changes in the patient
himself and prejudice among his relatives and
friends may evolve into a stage when they
become irreversible.

What of the future? The stigma of leprosy
will fade when public and patients alike accept
the disease as any other disease, but unlike many
is eminently curable. It lies when full information
will be obtained on the frequency and degree
of disabilities world-wide so as to have a true
picture of the socio-economic implications of
leprosy, hence a better idea will be obtained as
to the most effective planning of preventive and
corrective measures.

The future lies in the cultivation in vitro of
M leprae, in the clearer understanding of the
pathogenesis of the disease, in research and
perhaps in the avoidance of the word ‘leper’,
and in substituting Hansen’s disease for Micro-
bacterial Neuropathic Dermatosis (M.N.D.)
proposed by Ross Innes (1963) or for Hansenosis
suggested by Goldman (1963) instead of leprosy,
though, as Skinsnes (1964) rightly remarked, it
is questionable whether such a laudable purpose
can be achieved in view of the pattern of
society’s deeply-rooted reactions and hence the
wisdom of leaving the word leprosy as such so
as to allow a gradual decline of the misconcep-
tions and musunderstandings attached to the
disease on its time-honoured scale.

The future lies in awiderstudy of leprosy with
increasing contributions from the allied branches
of medicine, for as Loginov (1964) pointed out,
there is still a great deal of obscurity in the
theory and practice of leprology, and that the
majority of the unanswered questions are closely
bound up with the present-day problems of
medicine and biology.

The future finally lies in the leprosy rehabili-
tation services when they will be fully integrated
with other rehabilitation programmes in general
hospitals and other institutions, hence the vital
importance to pave the way, however long, for
it in countries where the fight against leprosy is
to be guided still along proper lines.

The attitude of society and of other medical
and scientific disciplines towards the leprosy
patient depends not only on education, but
upon the belief in the individual worth of every
human being. A lot is achieved when curing a
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leprosy patient, but by preventing deformity we
do prevent the loss of a man’s self-respect, of
his dignity. ‘Homo sum, humani nihil a me
alienum puto?’ This study attempts to show
that this prevention is well within our reach.
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Neural Involvement in Leprosy
Treatment with Intra-Neural Injections of

Prednisolone

T. H. TIO (TIONG HOO), M.D. (AMSTERDAM)
National Institute of Health, Surabaya (Indonesia)

Decompression of the thickened nerves has been
known to relieve symptoms distal to the thicken-
ing. Surgical splitting of the neural sheath and
transposing of the nerve as well as injections of
corticosteroids have been used mainly for reliev-
ing pain. The writer has made some trials with
intra-neural injections of Prednisolone (Benzon)
as an auxiliary therapy in patients receiving
oral anti-leprosy drugs. Most of these cases of
neural involvement had shown a poor response
to the sulphones. The writer wishes to present
the results which he has obtained as they may be
of interest to leprologists.

" The trials which concerned a study of trophic
changes of the skin, its appendages and muscles,
could be carried out only for a short period,
because the stock of Prednisolone was limited
and could not be replenished.

Identification of the involved nerve(s) :

This is fairly easy where the nerve is large,
thickened and not embedded in a lot of sub-
cutaneous fat. Pressure on the thickened nerve
usually causes a sensation in the terminal area
of distribution, thus helping in locating the
nerve.

Selection of the correct site of injection is
essential for obtaining maximal results and the
site is determined according to the area of
nervous disturbance; for instance if only the
little finger is involved the injection should be
given in the ulnar nerve; if all the fingers are
involved injection should be in the brachial
nerve. If the whole superior extremity including
the scapular region is involved the site of in-
jection would be the brachial plexus. The site
of (presumably) maximal block in the case of
easily palpable nerves can be determined by
pressing along the nerve from the proximal
towards the distal end and noting the severity

of the sensation felt in the area of distribution.
Pressure distal to the block causes markedly
severe sensation as compared to the point proxi-
mal to the block.

When the thickening of the nerve is extensive
(whether consecutive or of a beaded type) the
most proximal thickening which still produces
sensation on pressure is preferred by the writer.
Without this sensation to guide the correct
positioning of the needle one cannot be sure
being in the sheath (see further under techni-
que).

After injecting into the selected thickened
segment effort is made to squeeze the drug along
the course of the nerve. This can be assisted by
positioning the limb to take advantage of
gravity.

Technique of injections :

The thick nerve can easily be fixed either trans-
versely or longitudinally between the thumb and
forefinger. When the nerve is only slightly
thickened or/and the subcutaneous fatty layer
is substantial, the writer has the following tech-
nique:

After identifying the nerve it is pushed with
the index and middle finger till fully stretched.
When thus anchored the hypodermic needle is
passed along the tip of the index finger into the
nerve longitudinally. Confirmation of the correct
insertion of the needle in the sheath is provided
by a tingling sensation in the distal nerve ending
on insertion or wiggling of the needle. This
wiggling also moves the nerve and this can be
felt by the finger. A much stronger and painful
sensation is produced when the Prednisolone is
actually injected.

Sometimes, however, there is complete ab-
sence of these sensory guides and in such cases
the whole procedure is based on intelligent
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guesswork. Even in such cases after a few ad-
ministrations clinical improvement can be
observed (vide case Ag23/65 and Si) and even
the tingling (sensory) phenomenon is restored.
Gradually the tingling can be induced even by
manipulating the nerve more and more prox-
imally (vide case Ta).

Clinical improvements can be cvaluated by com-
parison with the previous condition and/or the
condition on the other side. For the skin and its
appendages the points observed are:

— return of sensation (to cottonwool, pinprick,
pulling out of hair).

— reduction of dryness and scaling; return of
normal skin lustre, improvement of sweat and
sebum production.

— arrest of loss of hair; resistance to epilation;
regrowth of hair.

— normalization of nails.

For the muscles the points are:

— restoration of motor function.
— progressive increase in power.
— anatomical recovery of atrophy.

The patients were selected from two sources:
1. from the writer’s private practice.

2. from the male out-patients of the National
Institute of Health. The records exist of eight
patients with functional involvement of the
little finger (ulnar nerve) in whom intra-
neural Prednisolone injections were given
for 1 to g weeks in a dosage of 5 to 10 mg.
with good results in the sweat and return of
sensation and in making the skin more lus-
trous, and improvement in the power of the
interossei. The nerve also became thinner
and softer:

1. B666/63 37y T-type of Leprosy of 5 vyears
duration. 2 vyears unsuccessfully treated with
sulphones. Very irregularly injected. Increase in
pulling power little finger from 19oo Gr.* to 4100
Gr. in 29 weeks.

D1498/64 38y Pure neural type of Leprosy of
3% year duration.

In Institute for } year unsuccessfully treated
with sulphone (?previous therapy). After fairly
regular injections increase of pulling power of little
finger from 500 to 1700 Gr. in 22nd week.

p

3. D119go/64 28y T-type, later borderline type of
leprosy of 3 years duration.
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For 1o months in Institute treated with sul-
phones with no improvement (?previous treat-
ment). Fairly regular injections increased pulling
power of little finger from 1850 to 4900 Gr. in 21st
week.

4. N322/65 28y T-type of leprosy of 8 months
duration. After 1 month sulphone therapy in
Institute, fairly regular injections given. Increase
pulling power of little finger from 700 Gr. to 1700
Gr. in 21st week.

5. Pg74/63 19y L-type of leprosy of 8 years
duration. 2 years’ sulphone treatment in Institute
gave no improvement. Pulling power oflittle finger
improved from 1650 to 4500 Gr. in 22nd week
after fairly regular injections.

4

S1130/62 40y  T-type of leprosy of 6 years
duration. 7 months’ sulphone therapy in Institute
(?previous therapy). Fairly regular injections
increased pulling power little finger from goo to
2300 g. in 22nd week.

7. S1480 24y T-type of leprosy of 1} vyears
duration. No improvement at all after 1} years’
sulphone therapy. After fairly regular injections
pulling power of little finger increased from 1000 to
3300 g. in 27th week.

One month after discontinuation of injection
pulling power further increased to 3500 Gr. equal to
pulling power of the other normal (?), little finger.
S756/65 24y T-type of leprosy in reaction.
Duration 1 year. One month after sulphone
therapy in Institute irregularly injected. Increase
in pulling power of little finger from 3050 to 4000
g. in 20th week.

&

SPECIAL PATIENTS
A. 923/65. male, 32 years, first examined 19/5/65.
Complaints: difficulty in movement of left leg;
foot-drop, left, 4 months duration.
Previously unsuccessfully treated with B complex
and thiamine by a neurologist.
Clinical findings left leg:
— atrophy of calf.
— skin relatively dry, scaly; touch and pain
sensations lost; epilation of the sparse hair easy
and painless.
— peroneal nerve thickened and insensitive.
Diagnosis: pure neural form of leprosy.
Therapy: patient placed on routine sulphone
treatment.
8/6 no improvement noted.
7.5 mg. Prednisolone (Benzon) injected into the
peroneal nerve.
15/6 anaesthesia now changed to paraesthesia
specially on dorsum foot; movement of toes im-

*Throughout the paper Gr stands for grammes.



proved. 7.5 mg. Prednisolone injected into pero-
neal nerve; the injection this time caused a sensa-
tion in the calf muscles.

22/6 pressure on peroneal nerve now c used
sensation in calf muscles; epilation painful.
7.5 mg. Prednisolone I.N. given.

6/7 epilation difficult and painful; touch (cotton
wool) and pinprick sensation returned. Sweating
seen on the skin. Pressure on peroneal nerve and
I.N. injection of 7.5 mg. Prednisolone now caused
tingling in toes also.

27/7 further improvement noted. Skin now lus-
trous. Still unable to lift foot. 7.5 mg. Prednisolone
I.N.

5/10 improvement maintained, footdrop persis-
tent.

Conclusion:

Rapid improvement of the trophic changes seen
after Prednisolone injections I.N.

D. female, 31 years, first examined July 1963.
Complaints:

1958: noticed fatigue right forearm and tremor of
fingers after work. Noticed a discoloured spot on
front right thigh. Unable to write in normal
position of hand and forearm; could only write
standing with forearm awkwardly pronated.

1961: swinging of right arm while walking painful.
Unsuccessful electrotherapy by neurologist.

1963: Leprosy type T diagnosed.

Sulphones not tolerated (drug fever, giant
urticaria). Put on Ciba 1906. June 1964 Addi-
tional Vadrine therapy started.

Jan. 1965: condition unchanged.

12.5 mg. Prednisolone I.N. into ulnar nerve
started at weekly intervals. Decrease of tremor and
ability to write in normal position gradually
improved.

Feb.-Mar. 150 U Hyaluronidase (Benzon) added
to 7.5 mg. Prednisolone I.N. injection. Faster
improvement leading to return of normal func-
tions. Ulnar nerve also returned to normal size.
End of March 1.N. injection stopped.

7/5 complaint of pain in right arm and scapular
region. Put on weekly I.N. injections of 10 mg.
Prednisolone + 25 U Hyaluronidase subclavicu-
larly into the brachial plexus.

28/5 Scapular pain disappeared. I.N. injections
now given in the brachial nerve, 5 cm. below the
axilla; repeated weekly until 25 June, when patient
left town.

5/6 Complaints of ‘cramps’ in right leg when
walking. Femoral nerve found thickened and ten-
der in the femoral triangle 5 mg. Prednisolone
+25 U Hyaluronidase I.N. in femoral nerve;
after three weeks ‘cramps’ disappeared, nerve
restored to normal.

17/7 Patient re-examined: both right arm and
right leg. N.A.D. 10 mg. Prednisolone25 U
Hyaluronidase I.N. into femoral and ulnar nerve.
2/8 Status quo ante; same injections given.

5/9 During past 5 weeks condition deteriorated.
Complaints of ‘cramps’ in legs after walking long
distance and difficulty in rising from sitting/
squatting position. Heavy feeling in right forearm;
difficulty in writing. Ulnar nerve found to be
markedly thickened. Femoral and peroneal nerve
moderately thickened. The sciatic nerve could not
be palpated satisfactorily. A.P.R. examination
was done in order to feel the roots of the sciatic
nerve. A considerably thickened nerve was felt
at 6-9 o’clock position and pressure on this caused
a painful tingling in the toes. Left side N.A.D.
As the patient was not expected to come back for
quite some time the following injections were
given:

ulnar nerve: 10 mg. Prednisolone+50 U Hya-
luronidase. Peroneal and femoral nerve each:
7.5 mg. Prednisolone+25 U Hyaluronidase.

4/10 Patient had no complaints, all functions
normal, all affected nerves felt thinner and softer.
Ulnar and femoral nerves injected as on 5/9. R.
sciatic nerve injected just below gluteal fold with
10 mg. Prednisolone+25 U Hyaluronidase.
14/11  Marked improvement on all complaints.
All thickened nerves and roots of sciatic nerves
thinner and softer.

Remark: The exacerbation noted on 5/9 could
perhaps be regarded as a ‘rebound phenomenon’.

Ta. male, 38 years, first examined 19/6/65.
History: Jan. 1960 after driving an LHD jeep in
rain and cold, developed facial palsy left side with
ectropion and drooping corner of mouth. Later an
infiltrated red plaque developed around left eye.
Diagnosed leprosy T-type with neural involve-
ment. May 1961 placed on Sulphone-chaulmogra
(Lab. Roussel) injections.

In 1959 was treated for TB lungs with streptomy-
cin and I.N.H. First examined by writer 19/6/65.

Clinical findings:

— no plaque seen

— ectropion, inability to close eyelids leaving
lower 1/3 cornea exposed, lacrimal overflow and
some atrophy of orbital and cheek muscles.

— drooping corner mouth.

— thickened infra-orbital branch felt, no sensation
on pressure.

— anaesthetic area lateral corner left eye.
Therapy: Sulphone-chaulmogra continued and
10 mg. Prednisolone I.N. given in the thickened
nerve by feel alone. After three days marked
improvement (22/6).

Neural Involvement g5



TABLE cast 7, S 1480/64 4/V /65 TABLE casE 7, S 1480/64 5/X/65

Note atrophy of interossei muscles (pulling power of little Note improvement of ulnar interossei muscles (pulling
finger: 1000 Gr.) power of little finger: 3000 Gr.)

Cask Si., 5/X/65 Case A 923/65 5/X/65
Skin of injected leg more shiny and less scaly; yet sweat- Rapid improvement of the skin of injected leg:
test still negative as other leg. now lustrous

sweat-test positive
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— ability to close eyelid, now only the lower rim
of cornea exposed; ectropion reduced; spill-over
of tears reduced.

— sensation anaesthetic area returned.

— 7.5 mg. Prednisolone I.N.

29/6 Further reduction in lagophthalmos and
other trophic disturbances; drooping of corner
mouth reduced. Injection of 7.5 mg. Prednisolone
into nerve produced tingling corners eye and
mouth.

6/7 Further improvement of above; skin left
face more lustrous, 7.5. mg. Prednisolone I.N.
7.5 mg. Prednisolone injection continued at weekly
intervals. The return of terminal tingling on inser-
tion of needle into nerve enabled the writer to give
the injections into more and more proximal sites
until on 20/7 the injection site was 2 cm. in front of
ear.

24/8 The injection could be given into the facial
nerve between the styloid process and the mandi-
bular angle. Patient himself reported that he no
longer needed to protect the eye against a breeze.
Can now whistle.

7 & 14/9 injections as 24/8. Progressive improve-
ment.

21/9 Same dosage, given I.N. in foramen ovale,
produced big shock on the left face.

Patient failed to turn up after 21/9.

. female, 17 years, first examined 31/5/65.

Complaints: foot-drop right side plus red, swollen
toes.

Clinical findings:

Infiltrated maculae on face & trunk-trophic
changes on skin extremities.

Patient had been on Sulphones for 2} years without
results. This therapy was continued and 7.5 mg.
Prednisolone was injected weekly into the vicinity
of the peroneal nerve behind the head of the fibula
(the nerve itself could not be located with any
certainty) I.N. therapy was started on 3/6.
Patient reported improvement soon after injection
and her walk continued to improve.

After 2 weeks (17/6) clinical improvement as
follows:

— skin less scaly

— toes less red and less swollen

— dragging of the right foot when walking reduced
28/8 skin condition further improved, pull on
hair painful.

8/9 Peroneal nerve still could not be identified.
Injections contined on 21/9, 5/10 and 12/10:
foot drop persisting, Peroneal nerve still could not
be identified.

PRELIMINARY CONCLUSIONS

1. Trophic disturbance of the skin and its
appendages are favourably influenced even
in patients which have failed to respond to the
sulphones.

2. The duration of the acute phase (red bluish
painful swelling of the fingers/toes) can be
shortened.

3. As a result of the shortening of the acute
phase loss of digits may be prevented.

4. Muscular power of atrophic muscles can be
improved.

5. Lagophthalmos eventually leading to kera-
titis and blindness can be successfully treated.

6. Sudden and complete withdrawal seems to
carry a risk of a rebound.

7. Additional Hyaluronidase appears to be of
some benefit.

their
(see
Hyfrecator—sparking

8. Sebaceous glands seem to
function earlier
picture) as in
treatment x).

restore
than sweat glands
the

SUMMARY

Twelve patients with neural involvement were
given intra-neural injections of Prednisolone
and the results were favourable. It is suggested
that this form of therapy is worth being tried
out on a large scale.
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Physiotherapy and Foot Drop Corrections

W. M. LENNOX, r.r.c.s. (Eng.)

Leprosy neuritis affecting the lateral popliteal
nerve is the commonest cause of foot drop in
tropical countries. Tibialis posterior transfer has
proved to be a very satisfactory operation for
this condidion, and many of these operations
are performed every year. Good results depend
upon many factors, but one cause of failure is
improper physiotherapy. Since the overall

responsibility for cases selected for operation
rests with the surgeon, it is intended in this paper
to review some facets of physiotherapy for those
who may wish to carry out tibialis posterior
transfer, and who will be called upon to pre-
scribe physiotherapy afterwards. Surgical tech-
nique will not be discussed, but may be reviewed
from the references given at the end.

Principles of Physiotherapy for Tendon Transfers

(1) Pre-operatively - Isolation exercises for the muscle to be transferred.

(2) During plaster immobilization: General limb exercises, but not including movements in which the
transferred muscle normally participates.

(3) After removal of plaster: (a) Unopposed contraction exercises.

(b)  Opposed contraction.
(c) Protected function.
(d)  Unprotected function.

The principles of physiotherapy in tendon
transfer surgery are summarised in the table. In
hand surgery, advantage can be taken of muscle
synergism to simplify re-education, but after
transfer, the basically pro-gravity tibialis post-
erior has to be educated to an antagonistic
function. This is more difficult to achieve than
is re-education of a muscle transfered from one
function in a synergistic complex to another.
However, with the tibialis anterior paralysed,
voluntary inversion of the foot is due entirely
to tibialis posterior, and this relative isolation
is helpful to the therapist. Even so, re-education
of this muscle requires close application on the
part of all concerned, more so than when dealing
with tendon transfers about the hand. As re-
education takes place in the brain, young and
intelligent patients educate better and more
quickly than the elderly and unintelligent.

The management is summarised in the figure.
The aims of treatment are:

(a) to teach the patient to isolate the action
of the muscle before operation;

(b) to exercise it in isolation after operation;

(c) to reintegrate it into the complex reflex
pattern of walking

Pre-operative therapy: The tibialis posterior of
the affected leg is exercised by placing the ankle
across the opposite knee, and inverting against
gravity. This exercise is repeated many times
each hour until it can be performed without
contraction of any other muscle in the calf.
Initially, it is helpful for the physiotherapist to
apply manual resistance to the foot, and to
palpate the calf. It may take anything from one
day to three weeks to isolate this muscle, and
operation should not be performed until dis-
sociation is complete. The exercise will not
increase the strength of the muscle; any apparent
enhancement of power represents increasing
voluntary control. Patients who are slow to
isolate may be helped by a small weight tied to
the foot while they exercise.

During this period patients who have a
tight tendoachilles undergo passive dorsiflexion
stretching. Established contractures are never
improved by this, but it sometimes enables
borderline cases to avoid surgical lengthening.

Great stress should be placed upon the
achievement of dissociation before operation.
Time spent in isolation exercises before opera-
tion is an investment saving much time later.
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Post-operative management: The leg remains in
plaster for the time advised by the surgeon;
five weeks is the safest minimum. For the first
five or six days after operation the patient
remains in bed with the limb elevated, and
during this time straight leg raising and knee
bending is practised. The weight of the cast
forms a convenient load for the muscles, and
the exercise maintains their tone, promotes
circulation, encourages the absorption of exu-
dates from the operation sites, and helps to
minimise adhesions. After a wcek a walking
rocker is added to the cast and the patient is
ambulated and discharged from the ward with
the injunction to continue the general exercises
himself.

Patients who have difficulty in achieving dis-
sociation pre-operatively can be helped to
‘remember’ by practising isolation exercises on
the unoperated foot during their time in plaster.

Immediately after removal of the plaster the
angle of the foot at rest, in maximum dorsiflex-
ion, and in plantar flexion, is measured. These
measurements are repeated at intervals as a
record of progress.

The phase of post-operative isolation exercises
now begins. The leg is crossed as before, and the
patient attempts to invert, while watching his
foot dorsiflex. The physiotherapist palpates the
calf to detect contraction of other muscles. If
other muscles are felt to contract, then the thera-
pist must sit with the patient and help him ‘re
learn’ isolated contractions. After two or three
days the patient will be accustomed to dorsiflex
by attempting inversion, and the exercise may
now be performed against gravity. Between
exercise periods a plaster backslab is worn, the
foot being held at 75° dorsiflexion, and it is
most important that the patient should not at
any time remove it except when exercising with
his therapist. It is an advantage to have the
patient in bed during this period, but failing
this, he may non-weight bear on crutches.

Two points require special mention. A minor-
ity of patients on coming out of plaster, will be
found to have forgotten how to contract their
tibialis posterior in isolation. They exhibit a
movement consisting of a plantar thrust (calf)
followed by a recoil which mimics dorsiflexion.
This pattern must be stopped before it becomes
established. The physiotherapist must sit with
the patient and carefully instruct and supervise
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until the correct movement can be performed.
These patients require intensive personal atten-
tion, are slow to achieve dissociations, and may
relapse if vigilance is relaxed.

The other point concerns the quality of muscle
contraction. Many physiotherapists are content
for their patients to practise ‘Jerky’ dorsiflexion
contractions of short duration. It is desirable
that once the movement of dorsiflexion is estab-
lished that the muscle should perform sustained
contractions in preparation for its function dur-
ing walking. This type of contraction is also
more effective in stretching adhesions. After the
first few days, therefore, the patient is encouraged
to carry out sustained contractions lasting two
or three seconds, and of gradually increasing
power. This culminates in the addition of weight
to the foot, gradually increasing to about three
or four hundred grammes.

Initially, exercise periods are kept short. On
the first day two periods of not exceeding five
minutes each should be allowed, increasing to
three periods on the second day, and gradually
lengthening thereafter. Each case must be
managed on its merits. The appearance of
warmth and/or swelling is an indication to slow
down treatment or institute rest: if persistent,
some complication (such as stitch sepsis) should
be considered.

This initial phase of treatment ends when
examination reveals complete dissociation of
dorsiflexion from contraction of other calf
muscles. Dissociation is decided by careful pal-
pation of the calf during dorsiflexion, and by the
following test. The patient dorsiflexes, and by
means of a finger the examiner exerts gentle
pressure upwards on the ball of the foot, while
palpating the calf with his other hand. On the
order to relax, softening of the calf combined
with further dorsiflexion is evidence that dis-
sociation is incomplete. By the time disociation
is complete, favourable cases will have an
active range of 20° or more, and active dorsi-
flexion up to 80° or 75°.

The phase of integration now begins, and
partial weight bearing on crutches is introduced.
For the first few days the backslab should be
retained for wear at night, but after that it can
be discarded. Dorsiflexion exercised with weights
applied to the foot are advantageously contin-
ued throughout. The patient is taught to walk
in a heel-to-toe manner, with exaggerated dorsi-



flexion during ‘swing through’ of the operated
foot. This is a time for vigilance on the part of
the physiotherapist. Some patients ‘forget’ their
carefully rehearsed dissociated dorsiflexion when
faced with the complex pattern of walking, and
integration of the new movement has to be
deliberately and painstakingly practised. With
time the pattern of walking becomes established,
dissociation is maintained, and full weight bear-
ing may then commence.

During the phase of weight bearing, the foot
will ‘drop’ by about 5°, and any slight calcaneus
deformity will disappear. The late dropping
should be allowed for in the tensioning and
immobilisation of the transfer at operation. A
foot which appears to be too ‘high’ can be
brought down by allowing partial weight bear-
ing a little earlier than would otherwise be
indicated and by discarding the back-slab
early.

The patient is ready for discharge when, after
some days of weight bearing, it is clear that
dissociated dorsiflexion has become firmly ab-
sorbed into the walking cycle. The elderly
should remain under observation for a longer
period. It takes them longer to learn the new
walking sequence, and there is a danger of
relapse into a ‘confused’ gait if they are dis-
charged too soon.

A warning should be given against adoption
of a rigid post operative timetable. It is true
that favourable cases can be ready for partial
weight bearing within seven days of plaster
removal, and can be ready for discharge in
three or four weeks, but rigid application of such
a schedule will ruin many results. A fault of

In Plaster - about 5 weeks =N

some therapists is to attempt to force cases
through the post operative course in accordance
with a preconceived schedule. Experience has
shown that patients, who vary in age, intelli-
gence, powers of concentration, and motivation
towards rehabilitation very also in their rate
of progress after surgery, and no two cases are
exactly alike. The technique selected for the
operation also has its effect. The time for
advancement to the next stage of treatment
must be decided in accordance with the criteria
outlined above. If, at any time errors in re-
education are detected there should be no
hesitation in starting treatment again from the
beginning. It is better for post operative physio-
therapy to occupy three months than for a
patient to be hurried into the next stage before
he is ready for it. Many of the late failures (i.e.
patients presenting with high stepping gait and
‘relapsed’ drop at follow up) are attributable to
hurried re-education and premature discharge
from treatment.

Electromyographic studies on tibialis posterior
after transfer have shown that at first the muscle
discharges during both dorsiflexion and plantar
flexion. As re-education proceeds, the discharge
during plantar flexion diminishes, while electri-
cal activity during dorsiflexion increases. Even
when complete clinical dissociation is seen,
slight electrical activity may persist during
plantar flexion. This serves to remind that this
muscle may always retain a ‘memory’ of its
previous function, and that for some months
after operation it retains a tendency to revert to
its original pro-gravity function. For this reason
it is wise to encourage the patient to practice

Discharge:

continue dorsiflexion
exere i s

il [

——
Add Mocke:

Isolation

and ambulate N Weir Partial Full
NonWelght yeigntg Weight
Isolation Integration
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isolated dorsiflexion exercises against gravity
with the foot weighted for at least six months
after discharge, and to examine his gait, dis-
sociation, and range of movements regularly for
at least a year. In this way the incidence of late
relapses may be minimised.

SUMMARY

The cardinal points in the physiotherapy of foot

drop correction may be summarised by the

following ‘do’s and ‘don’ts’.

(1) Don’t operate until the patient has achieved
perfect isolation of the muscle.

(2) Don’t start weight bearing until disociation
is perfect.

(3) Do look our for (i) trick novements which
may have deceived the therapist: (ii) failure
to integrate the new movement when
weight bearing is started.

(4) Don’t hesitate to delay introduction of the
next phase, or to order re-education again
from the beginning if the patient exhibits
‘confusion’.
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(5) Don’t apply a timetable to the patients’
progress.

(6) Do see each patient regularly for at least a
year from operation, and urge him to persist
with dorsiflexion exercises.
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For a period of 6 years rigid soled shoes have
been recommended for the prevention of re-
ulceration of the deformed and anaesthetic feet
of leprosy patients (Price 1960 and Ward 1962).
The dramatic reduction of plantar pressures
given by a flat rigid soled shoe was demonstrated
by Baumann et al (1963). At the Christian
Medical College Hospital, Vellore, S. India,
and the Schieffelin Leprosy Research Institute,
there are many cases of deformed feet that have
been kept free of ulcers by the use of these shoes.
But it has long been a worry that these shoes
cause instability at the tarsal, especially on
rough ground. A study of tarsal disintegration
(Harris, Brand) has given rise to the thought
that this instability may be a factor related with
later tarsal disintegration, especially when the
shoes have been used immediately after plaster
of Paris immobilization. Apart from the in-
stability caused by the rigid soled shoe the weight
and the bulk of the shoe makes it unpopular with
the patients.

With these factors in mind it was decided to
try and develop a new design of shoe that would
prevent reulceration but not have the dis-
advantages of the rigid soled shoe. To decrease
the instability the foot should be as near the
ground as possible and this would also help
eliminate the bulk of the shoe. It was felt that an
accurately moulded insole would help distribute
the walking plantar pressures as well as give
support to the tarsal area of the foot. The
mould would have to be in the shape of the
walking foot and not of the foot when the
patient was standing or sitting. For this reason
the standard orthopaedic method of making a

moulded sole would not be suitable. Various
materials were experimented with to find one
that would be inexpensive, easy to handle and
would give the correct moulding. Brand found
a method of using rubber latex and cork dust
which was suitable for our needs. A system of
construction has been developed and this is now
being used to make footwear for a selected
number of deformed feet. This paper explains
and gives details of the method used. The shoes
described are meant to be used for the deformed,
badly scarred or shortened feet that can not be
kept free of ulcers in the standard microcellular
rubber sandal (Price 1960 and Ward 1962).
At this stage it is too early to say that this is the
answer to our problem and the footwear is still
in the experimental stages even though the
results have so far been encouraging. A method
is also described for making accurate shoe lasts
for deformed feet. Again the number that have
so far been made is small, but with this method
it is possible to obtain an accurately fitting
upper, an important factor when the foot must
be held firmly in place on a moulded sole.

For the foot that is not badly deformed but
has an uneven or badly scarred plantar surface
moulding is going to help distribute the weight
more evenly over the plantar aspect. For these
cases measurements needed for an orthopaedic
shoe are taken (British Standard 1961). The
shoes are made on a standard last that has been
adapted to suit the measurements and minor
deformities of the foot. The bottom of the last is
built up with layers of leather, corksheeting or

* Sponsored by the Swiss Emmaus Association.
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cardboard to a depth of 15 mm to allow room
for the insole. The shoe is then made on the last
in the usual way.

At the fitting of the shoe a mixture of coarse
cork dust and rubber latex is made up in volume;
six of cork to one of latex. Raw rubber latex can
be used but it is better to use pre-vulcanized
latex when possible, as it makes a stronger
mould. When an open design of sandal is being
used, strips of X-ray film are placed down the
insides of the upper to prevent the cork from
being squeezed out of the gaps. The cork and
latex is spread in the shoe to a depth of about
20 mm, and left loose and not pressed down. A
slightly greater amount is put in the area of the
medial arch or other non-weightbearing areas
of the foot depending on the deformity. The
microcellular rubber insole 15 to 20 Shore;
7 mm thick is put in over the top of the cork
(Fig. T). It will be found necessary to press the

Fic. I

‘The foot in the sandal ready for forming the mould. It
will be noticed that at the foot especially the heel is too
far out of the sandal. After 15 minutes of walking the foot
will have settled down correctly inside the sandal. The
X-ray film across the medial arch is preventing the cork
from being squeezed out. The black microcellular rubber
can just be seen between the cork and the foot.

rubber down a little to allow room for the foot to
slide into the shoe. A design of upper that opens
right down to the toes eliminates the danger that
the sole will be incorrectly pressed at this stage
forming wrong moulding. The patient is asked
to stand and then walk about for five minutes.
The moulding is checked to see that it is high
enough up into the arch. This is done without
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removing the shoe, an open design of sandal
makes this job easy; with a closed shoe it is
nearly impossible and the checking has to be
done at the finishing. The patient should wear
the shoes for at least half an hour, half of this
time should be spent in gentle walking on an
even surface. The shoe is then removed and any
cork that has come up over the sides of the
microcellular rubber is removed. In a sandal
where the cork can be seen in the gaps, the
X-ray film is removed and the cork is painted
with the sole dye or a strip of leather is stuck
onto it. It will be found that the cork presscs up
under the toes and onto the front of the toes. In
sandals this cork can be removed at the finishing
stage. When a closed shoe is being used a wad
of cotton-wool should be placed in the toes of
the shoes before the cork is put in. This piece of
wool can then be removed at the finishing stage
(Brand).

Shoe Lasts for badly deformed and shortened feet

It is very difficult and time consuming to carve
correctly shaped wooden lasts for deformed feet,
to get over this difficulty we make the lasts from
a negative plaster cast, out of polyester resin and
cork dust.

Plaster cast, materials needed:

Shcet of 20 mm thick 15 Shore microcellular
rubber 20 x g0 cm.

Pieces of 3 mm thick sponge rubber

Rubber or plastic tube 8 mm diameter, length
30 cm.

Plaster scissors

Indelible pencil

Two 4 inch quick setting plaster bandages

Vaseline.

Method

The patient is asked to stand with the deformed
foot on the microcellular rubber sheet. Pieces of
sponge rubber are then placed under the toes
to give as much toe spring as is possible but
without creating too much pressure on the toes
(Fig. II). With a shortened foot this is very
nearly impossible and the foot has to be left flat.
It is not the aim at this stage to create a great
deal of moulding to the sole as the moulding will
be formed at the finish with the cork and latex
insole. The patient sits while the foot is vaselined.



e, 11

The foot on the microcellular rubber with the sponge
rubber forming the toe spring in position.

The rubber tube is placed along the dorsum of
the foot and is held in place by an assistant or by
the patient himself. The foot is wrapped com-
pletely in plaster bandage to just above the
maleoli, care being taken that there is adequate
thickness around the heel. The foot is placed
again on to the microcellular rubber sheet with
the sponge rubber forming the toe spring in the
correct position. The patient is asked to stand
and to take equal weight on both feet. The
plaster is moulded with the hands around the
heel, ankle and the dorsum of the foot. With the
indelible pencil lines are drawn across the bump

Fic. IV

With the rubber tube removed, cutting up the dorsum
of the plaster.

formed by the tube (Fig. III). Just before the
plaster starts to become warm the patient is
asked to sit. The tube is pulled out and the
plaster scissors are introduced into the gap left
by the tube. The plaster is then cut right up the
dorsum from the toes (Fig. IV) and removed
from the foot by sliding it backwards and down-
wards; care being taken that the heel is not
pushed out of shape, especially in the cases
where the patient has a posterior protruding
heel (Fig. V). The plaster cast is then closed up
again aligning the pencil marks. Another plaster
bandage is wrapped round it. The patient’s name
is written on the outside and it is left to dry.

Fig. III

The plastered foot with the rubber tube in place. The
patient is standing while the plaster dries.

Fic. V

Sliding the plaster cast backwards off the patient’s foot.
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Making the Last

The last is made from polyester resin and cork
dust, a method suggested by Mr John Gleave of
Hong Kong.

Method

The dried plaster negative cast is filled with dry
cork dust. The amount of cork dust needed is
then weighed and put to one side. Polyester
resin is weighed out to the quantity of 1009,
resin to 409%, cork. The polyester resin is mixed
in the usual way (Polyester Hand Book 1963)
and then the cork is mixed well into it. The cork
and polyester is put into the negative cast, a
little at a time and is pushed well down using a
spatula, care being taken that the toes are
adequately filled. The cast is left to set for 24
hours. The plaster is then removed. If it is
found that the surface of the last is at all crumbly
then a further mixture of polyester can be pain-
ted onto it. A greater percentage of polyester can
be used in the initial mixture, but this is apt to
make the last too hard for the shoemaker when
hammering in nails.

Last Adaptation

If a closed toe design of boot is going to be made
the front of the last will have to be built out to
a depth of 25 mm. with leather. The leather is
tacked on while it is wet so that it can be formed
to the correct shape; it should be in the shape of
a toe cap and allow clearance inside the boot
for the toes. If an open toe boot is to be used then

only one layer of 6 mm thick leather needs to be
tacked on to the front to eliminate the irregu-
larities of the toes (Fig. VI).

As with other leprosy footwear where an
insole is to be used inside the finished shoe the
bottom of the last has to be built up to the
required depth. The bottom of the last will often
be uneven. This means that the insole is going
to be of varying thicknesses and so the build-up
must be the same. A sheet of 3 mm. corkis glued
on to the bottom of the last. The high parts are
then rasped down until the last shows through.
Another layer of cork is glued on and also rasped
down. This is done until the bottom of the last
is flat medial to lateral but not eliminating the
toe spring. Once the sole is flat, thicker pieces of
cork can be used for completing the build-up.
The thickness of the build-up depends mainly
on the shape of the foot but at least 10 mm.
should be left under the lowest part to allow
room for a slight thickness of cork and latex
moulding as well as the microcellular rubber
inside the boot. The side of the cork build-up
must be perpendicular when the last is in the
upright position and not flare outwards or
inwards; it should also blend into the sides of
the last (Fig. VII).

If there is insufficient toe-spring in the last and
the last has been adapted for a closed toe boot,
the cork build-up under the leather packing can
be rasped down to form a little toe-spring. This
can be further increased by lightly glueing one
or two layers of cork sheeting under the meta-

Fic. VI

The cork and polyester last, showing the toe spring or roll
that has been formed by the sponge rubber padding and
also the leather build-up over the toes in readiness for an
open toe boot. The protruding heel can be seen.
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Fic. VII

The last with the cork build-up. Thislast is now ready for
the shoe-maker.



tarsal shaft area of the last, these are rasped down
to blend into the cork build-up and to form a
roll. When the boot is finished this piece of cork
is removed and glued in place inside the boot.

The last is now ready for the shoe maker. If
he is not experienced in the making of ortho-
paedic footwear he may find difficulty to cut the
correct shaped paper pattern for the upper. This
can be solved Dby sticking strips of adhcsive
tape onto the last; these are then removed
en masse and used as the model for cutting the
paper pattern (Fig. VIII). A heel is usually not
needed, but a low one should be used if the foot
is going to be at all dorsiflexed when the patient
stands.

Fic. VIII

The last with strips of adhesive tape which will be removed
en masse and used to cut the paper pattern.

At the finish the moulded cork and the latex
insole is made in exactly the same way as already
described. When an open toe boot is used, a
strip of X-ray film is tucked into the front to
prevent the cork from squeezing out (Fig. IX).
At the finish it is removed and a strip of leather
put in its place.

This work was supported by grants from the
office of Vocational Rehabilitation, Department
of Health, Education and Welfare of the United
States Government.

Fre. IX

The moulded cork insole being formed. The strip of X-ray
film can be seen preventing the cork from squeezing out
of the front.

We wish to acknowledge thanks to the Swiss
Emmaus Association for the training stipend
that was provided for Mr J. P. Girling while
he was in Europe. We also thank the firm of
Scott Bader & Co. Ltd. for the technical advice
and free materials that was given during the
initial stages. Mr Sigamoney is thanked for the
photographs.
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Nerve Abscesses in Leprosy in Northern India

V. N. SEHGAL, Mm.p.
Lecturer (Dermato-venereolog y) College of Medical Sciences, Banaras Hindu University, Varanasi, India

Rccently the subject of nerve abscesses in Ieprosy
has been reviewed by Schgal and Gupta,
cmphasizing the rarity of the condition.
Similar observations have however been made
timc and again by various workers like Lowe
(1934), Mukherjee (1956), Gupta (1962),
Wheate (1964) and Brown (1957, 1965), from
different parts of the world. No definite figures
arc available from India, but it has been stated
that in India; espccially north (Int. J. Leprosy
1955), nerve abscesses are of relatively frequent
occurrence. In the present paper two cases of
nerve abscesses are reported from the area,
where not many cascs have becn recorded.

CASE HISTORIES
CASE 1

J. N., 30 years, male, attended the section of Dermato-
venereology on 27th October 1965 of S. S. Hospital,
BHU, Varanasi, with a well defined erythematous
patch situated on the ulnar side of the dorsum of the
right hand, having impaired sensations. This, accord-
ing to the patient, started about seven months prior
to attending the hospital. oN EXAMINATION: A well
defined shiny erythematous patch was found on the
dorsum of the right hand confined to the ulnar side.
SENSATIONS: Temperature and touch were very much
impaired. NErRVES: Ulnar, median and radial nerves
were thickened and tender. Clinically a diagnosis of
tuberculoid leprosy was made. The biopsy from the
skin lesion was taken and studied histologically. The
section revealed mild hyperkeratosis, with atrophy
and thinning of the epidermis. The dermis showed
focal collection of chronic inflammatory cells, more
so around the adnexa of the skin (Fig. 1). No acid-
fast bacilli could be demonstrated.

The patient was put on diamonodephenyl sulphone.
While he was on treatment (after two months) he
noticed a small swelling, a little above the elbow joint.
This went on increasing progressively. During the
period he also experienced weakness and wasting of
the muscles of the right hand. oN ExAMINATION: A
swelling of the size of 11” x 1” was found, showing
fluctuation and tenderness along the ulnar nerve, just
above the elbow joint (Fig. 2). TREATMENT: A vertical
incision of the size of two inches was made along the

ulnar nerve in the elbow region. On complete expos-
ure, a swelling of the size of 13" x 1” was seen along
the thickened nerve (Fig. 3). An incision was made
in the nerve sheath (Fig. 4). the pus drained out and
the wound sutured. After the exposure and drainage
the patient felt much better and constitutional
symptoms lessened. Smears from purulent discharge
showed degenerated polymorphonuclear leucocytes.
No acid-fast bacilli could be demonstrated.

CASE 2

R. A., 12 years, male was admitted to medical ward
of S. S. Hospital with an anaesthetic patch on dorsum
of the right foot of one year duration. The patient did
not pay attention to it, till he noticed a progressively
increasing painful swelling just above the patch. In
the course of six months, he developed two more
similar swellings along the sural nerve, and two along
posterior tibial nerve. 'T'hey were very painful. on
EXAMINATION: A well demarcated reddish, atrophic
patch of the size of one inch diameter was seen.
SENSATIONs: T'emperature and touch were impaired
over the patch. NErVEs: Lateral popliteal, sural and
posterior tibial were thickened. swEeLLINGs: Five
swellings were seen, which varied from half to one
and a half inches in size. They were fluctuating and
located three along the sural and two along the
posterior tibial nerve. The clinical diagnosis of tuber-
culoid leprosy with multiple leprotic nerve abscesses
was made. Histopathology of the skin lesion showed
tuberculoid granulomata. Two of these abscesses were
drained surgically to relieve the acute symptoms.
Smears from the pus showed degenerated leucocytes.
However no acid-fast bacilli could be seen.

COMMENTS

Two cases of leprotic nerve abscesses are reported, in
which clinical features and biopsy studies showed the
evidence of tuberculoid leprosy. It is believed that
leprosy nerve abscesses occur more frequently in
tuberculoid type. Development of nerve abscesses
during its course shows high degree of immunity as
mentioned by Dharmendra (1960). Better prognosis
may therefore be expected in such patients. However,
it is worth undertaking operative procedure, as
attempted in the present cases, to relieve the acuteness
of the symptoms and signs, because the severity of the
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Fic. 1. Skin Histology of nerve abscesses.

F16. 2. Fluctuation with tenderness along the ulnar nerve.
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Fic. 3.

Fie. 4.

Thickening of the nerve.

Incision of nerve thickening.

Nerve abscesses
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neural signs is in direct proportion to the pressure
exerted by the pus on the nerve fibres.

SUMMARY
Clinical features and corroborative laboratory
findings in cases of leprotic nerve abscesses arc
described and their relatively infrequent occur-
rence is emphasized.

ACKNOWLEDGEMENTS

I gratefully appreciate Dr B. P. Verma,
Lecturer, Orthopaedic Surgery, for carrying out
the operative procedure, and Mr Grish Saxcna
for photography.

112 Leprosy Review

REFERENCES

BROWNE, 5. G. (1957 2: Leprosy Rev., 28, 20.

BROWNE, S. G. (1965): Leprosy Rev. 36, 55.

DHARMENDRA (1960): Notes on Leprosy, The Ministry of
Health, Govt. of India, p 37.

EDITORIAL (1955): Int. J. Leprosy, 23, 69.

GUPTA, R. L. (1962): Leprosy in India, 34, 205.

LOWE, J. (1934): Int. J. Leprosy, 2, 304.

MUKHERJEE, N., and GHOsH, s. A. (1956): 7. Ind. Aled.
dssoc., 27, 291.

SEHGAL, V. N. and GUPTA, 1. M.: Multiple leprotic Nerve
cAbscesses in a Child (Under publication).

WHEATE, H. w. (1964): Leprosy Rev., 35, 86.



Lep. Rev. (1966) 37, 1, 113/114

The Distribution of First Lesions in Leprosy

R. J. HORTON
St Bartholomew’s Hospital, London

SUSAN

POVEY

University College Hospital, London

During 1963 there was some discussion in the
columns of Leprosy Review concerning the
mode of entry of Mpycobacterium leprae into the

body (Spickett, 1963; Weddell & Palmer,
1963; Weddell, Palmer & Recs, 1963). It
was suggested that some further work on

the sites of first lesions might be of interest.
While doing other epidemiological work on
leprosy in South India, members of a Cam-
bridge medical expedition were able to collect
data about the sites of first lesion in 252 cases of
leprosy.

The cases included in this study are those in
which a clear single first lesion, hypopigmented
patch or anaesthetic patch was described in the
clinical notes. The results are divided into three

groups according to the age at onset of leprosy,
information obtained from clinical notes and
occasionally by direct questioning of the patient.
Bearing in mind that primary infection would
have occurred about 5 years beforc recognisable
symptoms appcared, an age of onset of g years or
less may be regarded as probable infection dur-
ing infancy, and 10-18 years, infection during
childhood.

If the distribution of lesions is random, one
would expect the distribution of lesions in dif-
ferent parts of the body to be proportional to
their surface areas. These have been calculated
using the Berkow scale (Berkow, 1924) making
allowances for differences in shape at different
ages. (Table 1.)

TABLE 1
Distribution of first lesions according to age

Adults

Site of
Jirst (> 18 years at onset)
lesion Expected Observed
Head 12 14
Arms & Hands 25 42
T runk, Buttocks &

Thighs 66 39
Legs & Feet 27 35
Totals 130

Children Infants
(10-18 years at onset) ( < 10 years at onset
FExpected Observed Expected Observed
8 6 6.5 7
16 24 7 7
43 38 17 18
18 17 6.5 5
85 37

It can be seen that for adults the distrubution
differs significantly from the random (X3=22.
P= <o0.0001). In infants the distribution is as
predicted and in children it is intermediate to
that in adults and in infants.

If, as has been suggested, blood dissemination
occurs from the site of entry early in the disease,
it would be expected that the distribution
of first lesions would be random. If such were the

case one would expect all age groups to show
this random distribution, but in the above data
this is true of infants and possibly of children.
These results are more compatable with siting
of the first lesion by some non-random process
which affects the whole body to the same extent
in infants, but on reaching maturity is more
limited in its extent. The figures show a striking
deficiency in lesions on the trunk, buttocks and
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thighs in the adult group, and it has becn obser-
ved that these arce the parts of the body that are
covered by clothing in this part of India. The
cxcess of lesions found in the limbs is also found
in the hcad and neck if the arca covered by hair
is excluded. Infants are completely unclothed
and during the early years are handled to a
great extent by their mothers, and this fits the
observed random distribution of lesions in the
infant group.

Our series showed no difference in the distri-
bution of lesions in the two hands. (Table 2.).

TABLE 11

First lesion on hand or forearm

Right Left
24 28

We would therefore suggest that these figures
support the hypothesis of entry through the skin,
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mediated Dby person to person contact or by
minor trauma.
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and Vadathorasalor who allowed us to make
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England and India who made this work possible.
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Role of an Indigenous Drug (Achyranthes Aspera)
in the Management of Reactions in Leprosy

Preliminary Observations

DIVAKAR OJHA,* S. N. TRIPATHI**
GURMOHAN SINGH#***
(F'rom the Department of Kayachikitsa, Post Graduate Institute of Indian Medicine, College of Medical Sciences,
Banaras Hindu University, Varanasi-5, India).

INTRODUCTION

The treatment of reactions in leprosy has been
largely empirical. Antimonials like potassium
antimony tartrate (PAT), Fantorin and Stibatin
have been mainly used for the past several
decades. The antimalarials have come into use
in recent years. In addition to these, there is yet
another most potent group of drugs namely the
corticosteroids ().

Although, the drug of choice for these episodes
are antimony preparations, especially ‘PAT’
because of its cheapness and therapeutic efficacy,
but its use is restricted in rural conditions due
to difficulty in its mode of administration, as it
has to be administered intravenously and intro-
muscularly. Under these conditions antimalar-
ials that could be administered orally come
next in preference. But they are also not very
safe considering their toxic manifestations in
general. Corticosteroids are to be used in cases
of severe or persistent reaction, agonising
neuritis, or potentially serious eye complications.
A serious drawback of corticosteroids is the
rebound phenomenon when this therapy is
discontinued. Therefore, further research is not
unwanted.

Tripathi et al (1963), (3), have observed that
an indigenous drug ‘Achyranthes aspera’ of
Natural order Amarantaceae, seems to be
effective, in reaction and quiescent stage of the
disease. In order to obtain additional data on
this indigenous drug, the present study was
undertaken.

MATERIAL AND METHODS

A group of 12 cases of reaction selected from the
leprosy clinic of the out patient department of
S. S. Hospital, B.H.U., formed the material for

study of the therapeutic aspects of the reactive
state and were studied in detail from the
clinical, bacteriological and immunological
points of view before starting the actual drug
therapy. Ciriteria of diagnosis, of types, stages
and grades of reactions in leprosy are given in
Figs. 1, 2 and g respectively.

All these cases were taking regular treatment
from our out-door Leprosy-clinic which they
were visiting twice a week. During the trial the
dose of anti-leprosy drug DDS was either
reduced or completely withdrawn, depending
upon the severity of reaction. For the treatment
of reaction a decoction of whole plant of
Achyranthes aspera (Fig. 4), prepared by the
methods described in classics of Ayurveda, was
given orally. The dose of the decoction was 1 oz.
twice daily. The patients in the stage of acute
reaction were advised to take rest in bed. Inter-
current pathological conditions were attended
duly. They were advised to take nutritious diet
within their means and to observe the hygenic
conditions as far as possible.

The ordinary treatment of leprosy patients
was on a dosage of 10 mgm. of DDS daily which
is increased by 10 mgm. every week to a maxi-
mum of 100 mgm. daily for 6 days a week.
During the reactions the DDS dosage was either
reduced or completely withdrawn as needed.
For the treatment of reaction decoction of
Achyranthes aspera was givenorally at a dosage
of 1 oz. decoction twice daily. The bacterial
index was calculated in each case by taking
smears from 8 sites.

*Lecturer in Kayachikitsa (Internal Medicine).
** Reader in Kayachikitsa (Internal Medicine).
**% Reader in Dermatology and Venereology.
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Records of their initial condition and their
successive progress were maintained. Smears
were taken and studied at least twice before
the beginning of the treatment to minimize
errors. History and clinical conditions of the
cases were recorded by filling up history sheets
prepared especially for the purpose; Clinical
pictures of the cases were charted with the help
of notations given in ‘Notes on Leprosy’ by
Dr Dharmendra (). Weight records were main-
tained. Bacteriological Index (B.I.) was calcu-
lated in each case by taking smears from 6 sites
and adding the degrees of positivity of all the
smears and dividing the total by the number of
smears examined for future assessment (1).
Complete Haematological examinations were
done. Urinalysis and stool examinations were
also carried out.

The results were assessed clinically and
hacteriologically after go days of the treatment.

OLSERVATIONS AND RESULTS

Out of 12 cases under investigation, 6 were of
acute and subacute type of lepra-reaction, 3 of
acute and subacute type of borderline reaction
and 3 of subacute type of tuberculoid reaction.
All these cases were in varying grades of severity,
mild, moderate and severe (Fig. 5). Age and
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sex incidence in reaction cases is given in I'ig. 0.

Most of the cases showed a clear fall in the
bacteriological index as well as clinical improve-
ment. The most striking clinical improvement
noted with this treatment was complete sub-
sidence of Oedema which was invariably found
in all the cases under investigation. It seems that
the present drug under investigation has some
anti-inflammatory as well as diuretic property
which is yet to be confirmed. The cases also
gained in weight and increase in Haemoglobin
percentage (Figs. 7 and 8). This drug seems to
have more useful effect in the therapy of reac-
tions in leprosy of subacute and mild type. It
can be administered safely to all cases irrespec-
tive of age and sex and is free of contraindica-
tions. In subacute and mild type of cases
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withdrawal of anti-leprosy treatment is not
necessary, but only reduction in dose, will suffice.
For acute and severe reactions, of any type, it
iIs necessary to administer other anti-reaction
treatment along with this drug, because of slow
response to treatment. Clinical pictures of the
cases before and after treatment have been
shown in Figs. g to 14.

In the acute and severe typc of reaction, the
lesions took twice as much time to subside as
fever. In the subacute type also a similar feature
was noticed. However the administration of
anti-reaction drugs in the treatment of reactions
in leprosy is not only sufficient but it is also
essential to recognise and note its readily
changing form or appearance. Because if they
are not recognised and cared for it might lead to
a catastrophic end. To elude reaction in leprosy
cases, carefully designed and judicious therapy
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with sulphones is highly essential. It should be
induced in a slowly and gradually increasing
dose and the same be maintained for a longer
period. For management of conditions like acute
severe neuritis and palsies, splinting of affected
nerve and part with appropriate physiothera-
peutic exercises is most essential to ensure rest
and prevent stretching of the nerve and para-
lysed muscles.

i S\:il
R ¢

Fic. 9
Before treatment

Fic. 10
30 days after treatment



Fic. 11 Fic. 12
A case of Lepro-reaction before treatment 30 days after treatment

Fic. 13 Fie. 14
A case of Border-line reaction before treatment 30 days after treatment
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SUMMARY

(1) It is observed that ‘Achyaranthes aspera’ is
effective in the therapy of reactions in leprosy
particularly in subacute and mild type.

(2) It has been noted that this drug has not
produced any toxic manifestation in any case.
(3) If it is administered in conjunction with
sulphone (specific anti-leprosy drug) the chances
of reaction become limited and the rate of
improvement becomes faster.
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The Clinical Dynamics of Pigment Loss

(A Study of 71 lesions in Eastern Nigerians)

M. G. CORCOS, m.r.c.S., L.R.C.P., D.T.M. & H.
(Formerly Medical Officer, Nigeria Leprosy Service)

Little attention seems to have been given to the
clinical investigation of the development of hypo-
pigmentcd skin patches in leprosy. This is under-
standable, since we are naturally concerned to
try and diagnose these lesions as early as possible,
and once they are diagnosed our interest is
focussed on observing their resolution always,
with the hope that this will be accelerated by
therapy.

How does an area of normally pigmented skin
change into a macule ? According to Rogers and
Muir,? macules may appear by lateral spread, or
they may already be of considerable size when
first noticed. On the other hand Fite,!! referring
particularly to tuberculoid skin plaques, con-
sidered that these lesions blossom forth as such
with rare exceptions, and do not enlarge laterally
to more than a slight degree. Rogers and Muir?*
state that pigmentary loss in leprosy is due to
interference with the function of the melanoblasts
(the ‘melanocytes’ of contemporary histologists).
I't is much more commonly noticed in skins which
contain a large amount of pigment. It is also seen
typically in those lesions in which the melanin-
containing cells of the stratum germinativum are
most affected by the pathological process, that
is to say, in those of tuberculoid and near tuber-
culoid conformation. In pure lepromatous lesions
where a clear zone is interposed between the
infiltrate and the basal layers of the epidermis,
it tends to be absent or minimal.

In general, there is a close positive correlation
between the location and timing of pigment loss
and recovery, and the evolution and resolution of
the epithelioid and giant cell granuloma. It was
therefore considered that a study of the mode of
onset of individual hypopigmented lesions might
contribute to a better understanding of their
microdynamics.

The functional relationship of pigment loss to

the area of a skin patch theoretically involves
three possibilities :—

1. Uniform or almost uniform loss of pigment
over an increasing area,

2. Increasing loss of pigment over a static or
almost static area and

3. Increasing loss of pigment over an increasing
area.

An attempt was made, by questioning patients
attending clinics and segregation villages in
Rivers Province, Eastern Nigeria, to see if mac-
ules did in fact develop in these three ways, and if
so whether such development could be related to
sensation, the type of leprosy, the sex and mat-
urity of the patient and the skin bacteriology.

Method

Water-colour diagrams were painted in burnt
umber on strips of thick buff-tinted cartridge
paper which were then sprayed with a shellac
varnish. These were taken on routine tours of
outstations.

Each strip consisted of seven squares on which
were depicted different stages of a developing
‘macule’. The expanding macules were shown as
six roughly circular areas, the smallest being of
1 cm. diameter, the other ones of diameters
increasing by 1 cm. to the largest of 6 cm.
diameter. For the macules of almost static area,
the first circle was of 5 cm. diameter, the others
increasing by 0.2 cm. to the largest, again of 6 cm.
diameter. Thelesionunderstudywas pointed out
to the paticnt, who was then asked about its
development (in the case of very young children,
the parent was questioned). He was shown the
diagrams in random order, and in his own
language it was explained to him that a patch
could get bigger while remaining the same colour,
asin 1.
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The patient was asked to try and remember in
which category the patch under examination
belonged.

In order to avoid confusion, the patients were
not questioned about the history of sensory
changes in the lesions, nor was any attempt made
to ascertain their rate of development. For the
same reason, the following kinds of lesion were
excluded:— (a) Markedly raised ones, for example
major tuberculoid and ‘infiltrated dimorphous’;
(6) Those showing only slight pigmentary loss,
for example some of those included under (a)
above, and certain ‘uncharacteristic’ and near
lepromatous macules; (¢) Those that appeared to
be regaining their pigment when first seen,
either by spontaneous centrifugal spread, or by
uniform fading of the lighter colour as a result of
sulphone treatment or by both methods; (d)
Those of less than 5 cm. diameter; (¢) Those on
parts of the body not directly visible to the
patient, unless he or she lived with a close relative
who had observed the progress of the lesion and
was available for questioning.

Macules showing some erythema and lack of
definition of edge, were not excluded, provided
that they were of sufficient size — see (d) above —
and pallor to be easily seen. These macules,
having some of the appearances of tuberculoid
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and some of lepromatous lesions, are referred to
in the Table under ‘Classification’ as dimorphous
(= D).

In practice, this left seventy-one patients with
flat or almost flat hypopigmented macules for
assessment. With the method of assisted history
taking, no patient questioned had to be excluded
from the study because of inability to remember
how the macule under examination had devel-
oped.

Results

These are shown in the Table. It will be seen that
of the 11 lesions classified as dimorphous, 10
occurred inmales and only 1inafemale, whereas
of the tuberculoid lesions, 24 occurred in males
and 36 in females. In this series of patients
selected for the factor of pigment loss, the pre-
ponderance of males among those whose tissues
show ‘lepromatoid’ behaviour, and of females
among the pure tuberculoid types, is in accord
with the findings of Kinnear Brown.* He found
that in Uganda, although the incidence of the
disease was very similar in the two sexes, sig-
nificantly more males suffered from lepromatous
leprosy, and more females had tuberculoid or
non-lepromatous leprosy. In the present series,



TADLE

Serial No. Clinic Classification Maturity Sex Onset type Smear Anaesthesia
I Angiama Dimorphous Adult Male 2 o
2 . D A M 2 — o
3 - D A M 1 — 2
4 ’ D A M 1 E+Sk+ o
5 Degema D A M 2 —_ o
6 Edeoha D A M 2 E+—Sk++ o
7 Gokana D A M 3 +— o
8 " D A M 3 + 2
9 \ D A M 2 + o

10 Angiama D Child M 1 — 2
11 Umuagbai D A Female 3 E++ Sk+— o
12 Angiama Tuberculoid A M 2 - o
13 'e T A M 3 — 2
14 . T A M 3 2
15 . T A M 1 — o
16 Anyama T A M 1 o
17 5 T A M 3 — 2
18 Degema T A M 2 2
19 . T A M 3 — I
20 Lideoha T A M 1 2
21 5 T A M I - - 2
22 5 T A M 3 o
23 Ekowe T A M 3 - o
24 Gokana T A M 3 2
25 Isoba T A M 1 — 2
26 » T A M 2 — 2
27 Okodogu T A M 2 - - o
28 Okwuzi T A M 1 — 1
29 Sabagreia T A M 2 o
30 Ubetta T A M 1 2
31 Umuagbai T A M 3 — 2
32 Anyama T C M 2 - 2
33 Degema T C M 2 2
34 Ekowe T C M 1 — o
35 Tabangh T C M 3 — 2
36 Amassoma T A F 3 o o
37 33 T A F 3 - 1
38 35 T A F 3 - o
39 » T A F 3 = 2
40 Angiama T A F 2 - o
41 5 T A F 3 - 1
42 - T A F 1 — o
43 » T A F 3 aeis o
44 » T A F 1 +— o
45 » T A F 3 = 1
46 D) T A F 2 -

47 EH] T A F 1 L 2
48 » T A F 1 - 2
49 » T A F 2 S o
50 » T A F 1 - 2
51 ) T A F 2 s 2
52 Anyama T A F 2 — 2
53 Degema T A F 3 — o
54 » T A F 1 o
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Serial No. Clinic Classtfication Maturity Sex Onset Lype Smear Anaesthesia
55 Edeoha T A I 1 0
56 ' T A I’ 1 2
57 Lleme T A I’ 3 — 1
58 Okwuzi T A F 2 — I
50 Omoku T A F 3 2
6o ' T A I 1 - 2
61 Sabagreia T A F 3 I
62 Ulakwo T A r 2 o
63 Umuagbai T A F 2 2
64 ’s T A I 3 - o
65 Wari-

bogoama T A F I o
66 Amassoma T’ C I 3 o
67 Angiama T C F 2 2
68 Anyama T C F 3 — 2
69 5 T C F 3 1
70 Okwuzi T C F 1 1
71 Wari-

bogoama T C I’ 3 2
Ii=ears. Sk= other involved skin.

22 macules were of onset type 1., 21 of type 2. and
28 of type 3.

No statistically significant correlations were
found between the onset type and any of the
other features studied ; but it is clear that macules
having similar clinical appearanceshowed differ-
ences in development, recognised by the patients,
which would be missed by the clinician unless
specifically sought.

DISCUSSION

The underlying cause of pigment loss in leprosy
has remained obscure. If it is associated with
lepra bacilli at all, it must be only indirectly so,
since there is very nearly an inverse relationship
between the numbers of bacilli found in the
dermis and the degree of hypopigmentation.

Certainly it is associated with an epithelioid
and giant cell — or with a rather less specific — type
of granuloma, involving the deeper layers of the
epidermis. This granuloma, in its turn is assumed
to be associated at some time in its evolution,
with the presence of lepra bacilli. Neither pig-
ment loss nor nerve damage seems, however, to
be a feature of the cytologically tuberculoid,
positive response to lepromin.

In lepromin testing, heated bacillary antigen
is used, and here it seems reasonable to infer a
true cause and effect relationship, the bacilli
being destroyed by the granuloma elicited
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by them, but remaining largely intact in its
absence.!® With naturally occurring hypopig-
mented lesions, no such inference is possible. In
the present study, the way that maculesoftype 2.,
appear, suggests an underlying reservoir of the
depigmenting factor becoming effective over a
wide area at one time. That there is some associa-
tion of this factor with lepra bacilli is indicated by
the fact that when found, these tend to be located
near the periphery of hypopigmented lesions!?
and may be seen in cells not essentially different
from those found in lepromatous tissue.!! It is
possible therefore, that the association is with a
deeper, preceding, rarified, regressing patch of
leproma, whose expansion has stopped or almost
stopped. It is difficult however, to see how this
concept alone could account for the expansion of
macules of type 1., and particularly of type 3., in
which pigment loss evidently increases directly
with the increase in the skin area affected by the
granuloma, almost certainly, in most cases, in the
absence of bacilli.

Could it be thathypopigmentationis caused by
thedestruction of bacilli by the human host, or by
their spontaneous disintegration? Its absence
from positive lepromin responses and from resolv-
ing lepromata make either of these possibilities
unlikely.

One way to account for the present findings
would be to suppose that in type 2., macules a
submicroscopic self-replicating agent has invaded



the germinative layer as a large sheet of particles,
whereas in macules of types 1., and 3., the agent
is spreading centrifugally from cell to cell.
Melanocytes, we are told!? are very numerous in
the epidermis and are supplied with a complex
system of dendrites that intertwine with, and end
on epidermal cells, and supply them with pig-
ment. They are believed to be of neuro-
ectodermal origin, being derived from cells of
the embryonic neural crest. They would make an
admirable habitat for any sufficiently small living
agent proliferating by cell to cell passage. In fact,
it is known that many viruses are able to live in
cells of epithelia, especially those of the skin, and
a viral aetiology has long been suspected in
leprosy.16

The observation of phage-like particles and
‘ghost bodies’ by Richards and Wade,?? and in
vitro comparison of the effects of sunlight on
heated and unheated lepra bacilli,® suggested
that each bacillus was being affected by a much
smaller organism, which, it was postulated, was
variably pathogenic to certain tissues of the
human host. (It is of interest that intrabacillary
ovoid particles of about gop diameter, apparent-
ly arising from the cell wall of a lepra bacillus,
have been seen under the electron microscope.!4
In appearance these particles might be taken for
virus bodies.). Examination of mixed lesions?
pointed to certain aspects of the behaviour of the
proposed organism, but it was not at that time
thought that it could have an extrabacillary
reproductive existence, nor that it could affect
skin pigmentation. Recent work, however,
appears to support this idea.

In view of the apparently minor direct patho-
genicity of lepra bacilli, it seems likely that an
immune mechanism could underlie manyleprosy
lesions, and indeed several workers 2 3 20 have
shown serological similarities between leprosy
and the so-called auto-immune diseases. There
are some however, who consider that these
diseases themselves may have an underlying
infective aetiology. Thus Pease?! considers that
auto-immune diseases may be caused by sub-
cellular particles of microbial origin which by a
process of degeneration become incapable of
independent existence, but which are probably
capable of acting as episomes and invading the
genetic processes of the mammalian host’s cells so
that these themselves produce foreign antigens.

The fact that bacteriophages, which in any
case are widely believed to have a bacterial
origin, may also play a part in disease, has lately
received some attention.!® 17 18 19 Mankiewicz
and van Walbeek!” were able to produce lysis
of a parent strain of tubercle bacillus H37Rv, by
a mutant strain which had been repeatedly
exposed tomycobacteriophage DW. The appear-
ances they noted seem to be remarkably similar
to those described by Richard and Wade,?2 and
stained preparations of their lysogenic strain,
looking like chains of streptococci bear close
resemblance to many of the ‘granular forms’ of
lepra bacilli familiar to every leprologist. The
lysogenic bacteria did not elicit tuberculin re-
actions in guinea pigs. Mankiewicz and Béland!8
have been able to induce ‘sarcoid like’ lesions in
guinea pigs infected simultaneously with myco-
bacteriophage DS6A and tubercle bacilli, and
their findings in such animals also treated with
cortisone could serve as a model for the study of
lepra reactions in man.

Recently, Mankiewicz!® has been able to
demonstrate in vitro pathogenicity of bacterio-
phages that lyse mycobacteria and corynebac-
teria, for mammalian cells.

A further point of interest concerns the thio-
semicarbazones. These, according to Dugeon?®
provide alink in the development of bacterial and
viral chemotherapeutic agents. It is probably no
coincidence that different members of this group
of compounds have been found effective in the
treatment of leprosy® and in the prophylaxis of
smallpox.! The well known association between
vacciniaand lepra reaction®2®is atleast suggestive
of a common defence mechanism against bio-
logically related causes.

We cannot conclude without wondering
whether  Mpycobacterium leprae as a species
really exists. Are we perhaps seeing an infected
mycobacterium and the relationships of the
infecting organism with the cells of the human
host, as well as with those of the microbial
host?

If so, might it be possible to construct ‘lepra
bacilli’ de novo, by infecting cultivable myco-
bacteria with phages or mammalian viruses?
Whatever the answers to these questions — and to
others — the accumulation of knowledge of the
ecology of very tiny creatures in their natural
micro-environments, must lend added impetus to
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the alteration of much of the terminology of

‘leprosy’, already begun on humanitarian

grounds.

SUMMARY

The development of 71 hypopigmented flat skin
lesions in Nigerian patients, was studied.

The patients were able to recognise three
developmental types of lesion, which, on clinical
examination, showed no statistically significant
affinities in relation to the other features found. It
is believed that in skins sensitive toit, pigmentary
loss is brought about by extrabacillary prolifer-
ation of a subcellular, self-replicating agent
initially carried by mycobacteria, rather than by
mycobacteria themselves.
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Abstracts

1. BGG Vaccination of Children against Leprosy:
First Results of a Trial in Uganda, by . a.
KINNEAR BROWN, and M. M. STONE, with an appendix
by DR IAN SUTHERLAND. Brit. Med. Journ. 1966, 1, 7-13.

A controlled trial of BCG vaccine in the prevention of
leprosy started in the Teso district of Eastern Uganda in
September 1960. By September 1962, 17,397 children,
more than 80%, of whom were aged under 10 years, had
been included. All were relatives or contacts of known
leprosy patients.

Those with negative reactions to an initial Heaf tuber-
culin test, or with Grade I or Grade II positive reactions,
were allocated alternately to an unvaccinated group
(8152 children) and a BCG-vaccinated group (8149
children). Those with Grade III or Grade IV reactions
(1096 children) were all left unvaccinated, as were
children who already had skin lesions due to leprosy.

In the course of the first follow-up of all the participants,
between May 1963 and May 1964, more than 949, of the
children were seen and examined for leprosy. A total of
116 cases of leprosy had developed during this period of
about two years since intake. The incidence in the un-
vaccinated children was 11°0 per 1000, and in the vac-
cinated children 2'2 per 1000, which is one-fifth of the
incidence in the absence of vaccination. Among those
positive in Grade III or IV and left unvaccinated the
incidence was 8.3 per 1000. The reduction in leprosy
incidence in the vaccinated group did not appear to depend
on the grade of initial tuberculin sensitivity (negative,
Grade I or Grade II) nor on the age of the child at intake.

The results so far establish that BCG vaccination has
conferred substantial protection against early forms of
leprosy in Uganda for a period of about two years. Since
thesc carly forms may resolve spontaneously, it is of parti-
cular inportance to follow the trial population for some
years to sce how these lesions evolve, as well as to study
the further incidence of the disease. About 8%, of leprosy
patients in Eastern Uganda have lepromatous leprosy,
and it would be unwise to conclude that the present results
will necessarily apply in other parts of the world, where the
proportion of patients with lepromatous leprosy may be as
high as 70%,.

The Appendix by Dr IAN SUTHERLAND reports as follows:

By the end of 1961 information on the prevalence of
leprosy at intake had been obtained from a total of
4542 child relatives and contacts of leprosy cases. (Children
examined in the eitelas in which the intake appeared to
have been loaded with unrelated patients were not in-
cluded in this total). The information was used in the
following manner to estimate the expected incidence of
leprosy in the course of the trial.

Table A gives the findings in these 4542 children accord-
ing to age, and shows the general tendency for the pre-
valence to rise until the age of 15. A straight line was
‘fitted’ to the prevalence rates to describe their upward
trend, the standard statistical technique of weighted

regression being used; this straight line provided an ade-
quate fit to the data and there was no indication of curva-
ture. The figures were therefore consistent with a steady
increase in the prevalence rate of leprosy from zero at
birth to a figure of over 60 per 1000 at the age of 15 years,
the increase amounting to 4 ‘62 per 1000 for each year of
age.
TABLE A
Prevalence of Leprosy among 4542 Children at
Intake Examination, according to Age

Cases of Leprosy
T otal No. Prevalence per

Age (Years) examined 1000

[ 633 9] 0

2 810 2 2

4 934 13 14

6 749 16 21

8 546 30 55
1o 345 17 49
12 309 13 42
14 165 10 61
16 or more 51 2 39
All ages 4542 103 23

If it is assumed that the population of child contacts is
‘stationary’—that is, not changing in total size or age
distribution—and that the risk that they will contract
leprosy is also not changing, then the increase in the
prevalence of leprosy from one year of age to the next may
be taken as a minimum estimate of the annual incidence
of the disease. (The true annual incidence of leprosy is
likely to exceed this estimate, since a proportion of the
cases, having developed, will from past experience resolve
spontaneously and so not contribute to the prevalence at
the next year of age). Subject to those assumptions, there-
fore, the estimated annual incidence of leprosy is this
population of child contacts, in the absence of vaccination,
was 4°62 per 1000 children per year.

At the time when this estimate was made a total of
4263 children (all in Grade o, 1, or 2 initially) had been
admitted to the unvaccinated group. According to the
estimate 98 cases of leprosy would be expected to develop
among them during a period of follow-up of five years. It
was not known whether the population of child contacts
was stationary, but it was suspected that, as a result of the
treatment of known cases, the risk of contracting leprosy
might be falling. In addition it was uncertain how effec-
tively the participants could be traced for follow-up
examinations, and whether it would be possible to continue
these for as long as five years. In the circumstances it was
safer to assume that perhaps only about half of the above
total of 98 cases would develop and be detected in the
course of the trial. If, say, 50 cases were found in the
unvaccinated group, then it would not be permissible to
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claim a clear benefit from BCG vaccination unless 25 or
fewer cases were found in a randomly allocated vaccinated
group of equal size (any lesser difference could be attri-
buted to chance). Since it was important to be able to
detect a reduction in leprosy incidence due to BCG vacci-
nation, if it occurred, which was less than 50%, it was
decided to increase the number of participants in the trial,
and the intake was continued.

The final total of children in the unvaccinated group
(Grade o-II) was 8152. According to the same estimate of
incidence a total of 75 cases of leprosy would have been
expected to develop among these children during an
average period of follow-up of two years. This may be
compared with the total of 77 cases actually found in this
group during the period of the first follow-up (the other 12
of the 89 cases shown in Tables I'V and V had suspicious
lesions which were not confirmed as leprosy until the second
follow-up). Because of the various uncertainties and
assumptions associated with the incidence estimate, it is
clear that the agreement with reality is very much closer
than could reasonably have been expected. It suggests,
however, that the approach described in this appendix
was not unrealistic, and represented a useful method of
assessing when the intake to a trial of a prophylactic
measure for a chronic disease was sufficiently large, from
information obtained in the course of the intake. The
approach has been placed on record in the hope that it
may be useful to other workers in similar circumstances.

2. Leprosy and Heredity by AMADO sAUL and MANUEL
p1Az, Dermatologia. June 1965, Vol. g, No. 2, pp. 157—
169.

The authors presented a study in heredity in leprosy at

the 2nd Mexican Congress of Dermatology held at Guada-

lajara, Jalisco, Mexico, April 1963. They said that leprosy

is infectious and transmissible but is not considered a

hereditary disease. Its attack index is very low and it is

essentially familial with intra-domiciliary acquisition. A

hereditary factor exists which determines whether a person,

living under conditions favourable to infection, will or
will not acquire the disease, and if he does, which type will
develop. It is thought that an irregularly dominant factor

P exists which neutralizes natural resistance and leads to

the acquisition of lepromatous leprosy whereas it may be

said that a person exposed to the infection, in whose family
there have been no previous cases of the disease, will either
show a positive Mitsuda or acquire the tuberculoid form.

The authors studied 1000 subjects, family relationsin 10,
and the problem of conjugal leprosy. The results seem to
confirm the hereditary factor but further observations are
essential.

3. The epidermic melanocyte, tactile neurone by
A. R. AMORETTL. Dermatologia, June 1963, 9, 2, pp.
197-209.

The author presents the hypothesis that the epidermal

melanocyte is the prime tactile neurone. Denuded skin lacks

tactile sensation and the tactile sensibility of depigmented
areas is proportionate to the abundance of melanocytes.

The melanocyte is the tactile cell of Merck composed of

dendrites ready for stimuli. Its cellular body elaborates the

stimuli and the efferent axon transmits the sensation to the
second neurone which then crosses the spinal ganglia to
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penetrate into the posterior roots of the medulla. The
temperature and pain sensations are subepidermal. In the
first phases of neuritis of leprosy alterations of pain and tem-
perature sensibilities are observed but not tactile changes.
It seems that during these early phases the efferent fibres
are less vulnerable than the afferent (dendrites of tempera-
ture and pain).

4- Maintenance of cytopathic activity of Mycobac-
terium leprae in Eagle’s medium supplemented
by Mycobacterial extracts, by A. L. oLiTzkl and
ZIPPORA GERSHON of the Department of Clinical Micro-
biology, Hadassah University Hospitaland Department
of Bacteriology, Hebrew University Hadassah Medical
School, Jerusalem, a preliminary communication in
Israel J. of Med. Sci. 1, (5), 1965.

The authors point out HANK’s explanation of the failure to

obtain growth in vitro of Alycobacterium leprae as being due to

its inability to obtain energy from the carbon sources
ordinarily used. Failure has followed attempts at culture in
vitro in human and simian cultures, and in cell-free media
under symbiotic conditions with other micro organisms and
an anaerobic yeast-glycerol medium. The authors tried to
maintain the viability of Al. leprae on a cell-free medium
enriched by the products of saphrophytic mycobacteria

(as was done in cultures of Johne’s bacillus) and achieved

some success with an extract of one mycobacterial strain,

and succeeded in preserving the biological activity of

M. leprae for a period of at least 5 months.

The separation of M. leprae from the host tissues was
achieved as follows:

A nodule of 500 mg. was taken from an untreated patient,

triturated with glass powder in a mortar and suspended in

10 ml. of phosphate-saline solution of pH 7.2. The cell

debris was removed by centrifugation at 1000 r.p.m. for

5 min. and the bacteria were collected from the super-

natant fluid by refrigerated centrifugation at 10,000 r.p.m.

for 20 min. This procedure was repeated and the resultant

final suspension contained acid-fast bacilli which failed to
grow on Loewenstein medium.

The extracts of a typical mycobacteria were prepared as
follows: three strains of atypical mycobacteria were trans-
ferred to fresh Loewenstein medium and harvested after a
suitable period of incubation in 5 ml. of saline/slope. After
a treatment for 3 min. in MSE-ultrasonic power unit at
150 v. the bacterial residues were removed by 2 subsequent
filtrations through 3 Sl Seitz filters. The filtrates were aout-
claved and tested for sterility on Loewenstein medium.

The authors give 2 Tables and 2 illustrative figures and
2 summaries, 1 in French and 1 in Spanish’ It would be
useful to translate these.

“The biological activities of Mpycobacterium leprae have been

observed, and used as indicators of their viability in vitro

(1) The production of a cytopathic substance which acts on

the cultures of murine monocytes. (2) The production of an

increasing turbidity in the Eagle medium enriched by a

sonic extract of a saphrophytic mycobacterium.

After 4 consecutive passages in this medium, which
extended over a period of 5 months after the separation of
the bacteria from the tissues of the host, the biological
activities still persist.

Note. The reference to murine monocyte cultures is referred

to in Fig. 2).
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Letters to the Editor

28th December, 1965
Dear Sir,

A recent paper by Tran-Van-Bang and
Nguyen-Huan-Truong from the Institut Pasteur
de Viet-Nam entitled ‘Le Lepreuc Est Un
Malade Mental’ published in the Bulletin De
La Societe De Pathologie Exotique, Volume 57
(Nov. — Dec.) 1964, page 1200 states that in
their experience ‘mental depression is frequent
and can lead to suicide.” The article gives no
figures but hints that suicide is not infrequent.

As this statement is not in tune with our
recent experience we have studied the number
of suicides occurring in the Sungei Buloh
Leprosarium over the past 23 years and have
found that although 17 people committed
suicide during that time nobody has done so
since 1954. It seems to me that this finding is
not without interest and does perhaps reflect
the generally higher optimism that has prevailed
about the treatment of patients with leprosy. I
wonder whether a similar change for the better
has been noted in other leprosaria.

J. H. S. Pettit, M.D., M.R.C.P.

January 11th, 1966
To the Editor:

My respected friend and mentor, Dr Robert
Cochrane, in a highly respectable effort to
prevent the unwary clinician from taking a
positive nasal mucosal smear for acid fast bacilli
too seriously, has accomplished just the opposite
by saying (LR 36:196) ‘taking a nasal smear
does not necessarily establish a diagnosis of
leprosy.” The italics are mine. The inference
could well be that it only establishes a diagnosis
of leprosy if it is positive! The fact is that it never
establishes a diagnosis of leprosy — and, further,
that a nasal smear should never even be taken

with this purpose in mind, since it cannot ever
confirm or exclude the diagnosis. It is dangerous
to so use it even in the most expert hands; it is
inexcusable for the inexpert to use it. I know
Dr Cochrane believes this. It’s only that he
didn’t say it!

Harry L. Arnold, Jr., M.D.

15th January, 1966
Dear Dr Ross Innes,

In Leprosy Review No. 4, 1965, you published
a letter from Dr F. Contreras, in which he
discusses the advisability and the legitimacy of
experiments on healthy persons by attempting
to infect them with leprosy. The writer, sub-
scribing to the opinion which I put forward in
Leprosy Review No. 1, 1964, categorically rejects
the idea of such experiments. He thinks, how-
ever, that I misunderstood the substance of the
article by him and Gay Prieto in Mem. Congreso
Int. Leprol. (Madrid, 1953), inaccurately trans-
lating the text.

In this connection, I quote an extract from
the editorial “Twenty Years of Medical Activity
in the Fight Against Leprosy (1948-1959)’,
published in the ‘W HO Chronicle’, vol. 14, no. 1,
1960, p. 8 and written, as may be seen from the
footnote, with the assistance and concurrence of
Dr Gay Prieto (the first author of the article
which provoked the discussion):“. . . It is illust-
rated by the exceptional clinical observations
made by Gay Prieto and Contreras on a young
man of 26 years, who for 14 months was inocu-
lated with the blood of patients with strong lepra
reactions, with the mucus from lepromatous
patients laden with bacilli, and with biopsy
fragments. After 8 years of observation he had
not developed the slightest suspicion of leprosy.’

V. Loginov
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Report on Leprosy Work for the Year 1964
at Ndanda Leprosarium, Tanzania.

In-patients Only

GENERAIL INFORMATION

Remaining patients on December 31st 1963: 572
Discharges: 130

442

Deaths: 4

438

Absconded: 49

389

Not returned from leave 27

362

New admittances: 231

593

Re-admittances: 35

Remaining patients on December 515t 1904: 628

On December 31st, 1964 there were 56 more patients
resident than on the same date the previous year —
the highest number of in-patients ever.

CLINICAL CLASSIFICATION

Men Women Children Total
Lepromatous 205 63 31 299
Tuberculoid 130 91 108 329 628

CLASSIFICATION ACCORDING TO TREATMENT
Men  Women Children Total

Sulphones 313 133 138 584

Other drugs 22 21 I 44 628

Of the 628 in-patients 584 are being treated with the
SULPHONES.

SEX Men 335

Women 154

Children 139

Total 628
DEATHS due to disease o

due to other causes 4
BIRTHS male children 7

female children 5

Total 12

CLASSIFICATION ACCORDING TO TREATMENT

Men  Women Children Total
Sulphetrone inj. L 171 43 25 239
T 11 5 12 28
DDS L 14 9 4 27
T 112 73 95 280
Hydnosulphon L 4 1 2 7
T o 2 o 2
UCB L o o o o
T 1 0 o 1
Isoniasid L 3 2 o 5
T o 4 o 4
Conteben L I 0 0 I
T 1 0 1 2
Hydnocarpus oil L 12 8 0 20
T 5 7 o 12
335 154 139 628

CLASSIFICATION OF DISCHARGES ACCORDING
TO TREATMENT

Men  Women Children Total

Sulphetrone inj. L 32 6 [¢) 38
T 3 1 2 6

DDS L 4 I o 5
T 33 22 18 73

Other drugs L 1 1 o 2
T 5 1 o) 6

78 g 20 130

DISCHARGES ACCORDING TO RESULT

Symptom free  Arrested Improved Tolal

Men L 6 14 12 32
T 29 10 7 36

Women L I 4 3 8
T 12 8 4 24

Children L 1 1 Q 2
T 16 2 o 18

65 39 26 130
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Of the 26 patients discharged as IMPROVED 12 actually
were transferred to Clinics for further treatment.

DEATHS: There were four deaths only — none due to
leprosy.

27-1-64 1 woman L about 45 years general
condition,
heart failure

1-2-64 1 man L about 25 years post oper-
ative ileus

20-2-64 1 man L about 60 years nephritis

T about 10 years snakebite —
during holi-
daysat home

Sept. ’64 1 boy

REACTIONS AND DRUG INTOLERANCE: About 4%, of the
patients are sensitive to the sulphones or cannot
tolerate the standard drugs at all. A total of 68
patients had to be hospitalized — some for long
periods — due to severe reactions.

34 were lepromatous treated with sulphetrone

injections.

DDS.

other drugs.

new patients.

Sulphetrone
injections.

DDS.

other drugs.

new patient.

6 ”» EH] ’ ”»
2

3 5
5 ., tuberculoid 5
1

4
3 s 5 ¥ %
1

10 patients had two relapses.
8 patients had three relapses.

There was no severe case of drug dermatitis.

OPERATIONs: Dr Welfare, the Medical Officer of the
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Leprosarium performed the following opecrations at
Ndanda General Hospital :

Hernia inguinales 3
Hydrocele 4
Neurolysis 5
Amputation of leg 2
Amputation of breasts 1
lleus 2
Extirpation of metatarsals 11
Extirpation of glands 2
Skin transplantations 2

Besides the above operations very numerous minor
operations were done at the small Theatre in the
Leprosarium.

GENERAL HEALTH: The general health of the patients
has been good. A total of 157 patients had to be
hospitalized for longer or shorter periods following
either major or minor operations, incisions of ulcers,
sequestrotomies, etc. Also because of malaria, dys-
entery, diarrhoea, bronchitis, etc. etc. 11 patients
were so debilitated that they had to be hospitalized
at once. We had two slight outbreaks of chicken-
pox — 1 case in March and 2 cases in October. 8
patients developed measles and one patient who had
been inoculated against smallpox last year devel-
oped smallpox. We have good facilities for isolating
these cases and due to this probably the diseases
could be prevented from spreading.

RE-ADMITTANCES: The number of re-admittances was
high, 35 in all of whom 30 were men and only j5
women — no children were re-admitted. 24 men and
6 women were lepromatous and 2 men and 3 women
tuberculoid cases. ALL of them had had treatment
with the SULPHONES previously.

8 patients had been discharged as symptom free.
arrested.
improved.

3 3 3 2 3 2
7 > » LH] L] EES
The remaining 17 patients had either absconded or
had not returned from leave. All of them came back
in poor condition, leprosy being very acute.
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Book Review

WHO Expert Committee on Leprosy, Third Report.
WORLD HEALTH ORGANIZATION: Technicsl Report Series,
1966, No. 319; 31 pages. Price: 3/6. $0.60. Sw.f. 2.--.
Also Published in French and Spanish. Available
through H.M. Publishing Office, Oxford St, London.

This valuable report contains 29 pages and should be in
every leprologists’ hands.

This report is divided into two sections: the first on
leprosy control, the second on research. The first part is a
review of present knowledge on the epidemiology and
chemotherapy of leprosy and sets out the diagnosis and the
classification to be used in field projects. In order to over-
come present difficulties, it recommends that a system of
priorities should be adopted. In countries with limited
budgets, all means available should be concentrated on
dealing with infectious cases and their contacts. In weal-
thier countries, with better medical facilities, as many non-
infectious cases as possible should also be dealt with.
Funds for leprosy control should not be diverted to re-
constructive surgery since, however dramatic the achieve-
ments of reconstructive surgery, the aim of control is to

prevent disabilities by early diagnosis and treatment rather
than leave them till they need correction. As in all other
campaigns against disease, detailed planning and organi-
zation are necessary.

The second part of the report is devoted to research. The
Expert Committee remarks that every aspect of leprosy
control discussed in the report emphasizes the need for
intensified research, which it considers should be conducted
in general centres of research throughout the world.
Fundamental advances have been made in leprosy rec-
search since the publication of the Second Report in 1959.
The infection has been transmitted to animals; prolifera-
tion of the bacillus, though to a limited extent, has been
reported to occur in mouse monocytes and rat and human
fibroblasts; and certain morphological characteristics
of the bacilli have been found to offer a clue to infectious-
ness, as well as a measure of the response to chemotherapy.
These advances open the way to further investigations, and
the report examines what is being done and makes re-
commendations on the dircctions rescarch in leprosy
should take in the future.
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Plantar Ulcers are inevitable in those who
walk and work on anaesthetic feet. Untreated,
the foot may hecome mutilated or lost.

Ulcers can be prevented by protective
shoes of simple design featuring:

Microcellular rubber insole of 15° shore or
equivalent. Wrapover forefoot strap for intrinsic
muscle paralysis. Durable semi-stiff undersole
of tyre to prevent penetration by sharp objects.
Metatarsal bar and heel counter for moderately
deformed feet.

Protective footwear is indicated in leprosy,
diabetes, table dorsalis, etc. The management
of leprosy is not complete without provision
of footwear to protect from ulcers and conse-
guent complications.

This is the
hazard
of no pain

Typical result of neglect of
footwear

Inexpensive footwear is now available.
Every sandal and shoe is assembled on a
specially modified last and supplied in a
variety of colours.

Specific Recommendations. Use sandals
for undeformed or slightly deformed/scarred
feet. Use metatarsal bar shoes for moderately
deformed/scarred feet. Specially made foot-
wear is still necessary for mutilated and badly
scarred feet. Sizes are available as follows:

3 & 4 children, 5 & 6 smail adults, 7& 8 average
adult, 9 -- large adult.

Price. Sandals Rs. 5 — 5.560 pair, M.T.B. shoes
Rs.10/—pair. (Discount on orders of 100 pairs).

ORDER FROM

The Hon. Secretary,
Navajeevana Nilayam,
Hoodi Post,
Bangalore 16

Confisol Sandal Company,
12/14, Gandhi Road,
Vellore,

North Arcot District.

A consignment will consist of mixed sizes
unless requirements are specified in detail.
Quotations on application.

Typical footwear — Metatarsal Bar Shoes



“We consider
that dapsone (DDS) is
still the drug of
choice for general
use in active leprosy

Report of Panel on Therapy
8th International Congress of Leprology, 1963.

As the treatment of cloice in leprosy, ‘Avlosulfon’
(dapsone) isdistinguished byits ease of administration,
relatively low toxicity, high activity and cheapness in
price. It achieves a rapid response in the initial stages
of the disease, reduces infectivity and cuts short the
period of isolation.

For oral therapy 'Avlosulfon’ is available in tablets of
0.05 and 0.1 gramme. Where for some reason
‘Avlosulfon’ cannot be given by mouth, parenteral
therapy may be adopted with ‘Avlosulfon’ Soluble.

Aviosulfon @

Trade Mark

DAPSONE B.P

Imperial Chemical Industries Limited
Pharrmaceuticals Division Alderley Park Macclesfield Cheshire  ph3es





