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LEPROSY

With special reference to its Prognosis, Treatment and Prevention.

A K
INTRODUCTION.

As a result of a two year's tour of investigation for the lission to
Lepers, the writer has had the unique experience of visiting all the most

important centres for the treatment of leprosy in India, Burma, Siam, Borneo

and the Philippine Islands. During this period over 10,000 cases of leprosy,

in all stages, have been examined and advice as to treatment, etc., has been
given.

In such a tour an unprecedented opportunity has been afforded to
soe the results of the latest methods of 4treatment, and to meet and in some

ocases work with some of the foremost leprologists of the day.
—

It is felt that one of the chief stumbling-blocks towards advance
in the field of leprosy is the isolation of many of the workers. Because of
such isolation, statements are continually being made which may be perfectly
true when applied to a part of the subject, but do not bear investigation
when related to the whole.

The object, then, of this Thesis is to bring the whole subject under

review, correlating where possible the different views held at the present

time and attempting to point out the reasons for certain deep-rooted

differences of opinion. The need for such an attempt is manifest when one

gomes iﬁto touch with many authorities and as many different opinions. In

"such a vast problem, effecting almost every country in the world, it is
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impsrative that workers should view the problem in its right perspective.

In this Thesis I shall first refer to the history of the disease, its
astiology and diagnosis, and then deal in greater length with the main part
of my theme, the Prognosis, Treatment and Prevention of this malady.

HISTORY.

Aok ok Kok ok

"La 13pre est une affection aussi vielle qua le monde", stated a

French authority very Pguthfully.(l) In the Croonian Lectures of the Royal

College of Physicians in 1924,(2) Sir Leonard Rogers has given an excellent
summary of the present views as to the origin of the disease, With regard
to the origin of leprosy, tradition has it that the oradle of leprosy is to
be Pound in the upper reaches of the Nile, for Lucretius in his de Natura

Rerum makes reference to the birth of the disease:s-

"High up the Nile midst Egypt's Central pla.ne( 3)
Sp{igg[the dread leprosy and there alone."

Rogers states in the Croonian Lectures - "that Munro in articles in the
Edinburgh Medical Journal 1877-79 refers to an Egyptian record of 1350 B.C.
of leprosy among negro slaves from the Sudan and Dafur, which is interesting
in view of the present high rates in Central Africa.’ "The first reliable
records of its (i.e. leprosy) spread relate to the invasion of Europe
through Greece about 350 B.C., probably b& the armies of Darius, while

those of Pompey carried it to Rome in 62 B.C. Galen montions it in Germany

. in 1eo{§f8}, and it had spread all over Western Europe by the 9th ocentury."

This is of interest because there is a wide-spread belief that leprosy was

Ref. 1. "Lepra", Vol. III p.39.

2. "Annals of Tropical Medicine & Parasitology.” Vol. XVIII p.267.
3. "Text Book on Diseases of the Skin." Wilson, 1898.
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, introdused into Europe by the return of the Qrusaders. Undoubtedly leprosy

greatly increased during the 1lth -~ 13th centuries. After the Black Death

(1348) the disease gradually died out, and as Monro points out this was

largely due to the measures for the segregation of lepers that were enforced.
1% is in just those countries that neglected striot segregation that leprosy
8till lingers, such as Scandinavia, the Baltic States, Turkey and Greece.
With.regard to the spread of leprosy, Rogers continues - *Whils the disease
was declining in Europe, it was carried to the Western Hemisphere by the
Spanish and Portugese invaders, and later by extensive negro slave trade
Prom the very parts of Central Africa which still show the highest leprosy

rates.'(l) All evidence seems to show that the aboriginal Indians were

free from leprosy. The Chinese Nation has played a prominent part in the

spread of the disease and the outbreaks of leprosy in the Pacific Islands

and Hawaii, according to Jeanselme, were the result of the introduction

of leprosy by such immigranta.(z) The latter authority brings forth a

oonsiderable amount of evidence to show that leprosy was introduced into
Burma, Siam and the whole of Malay and the Malay Archipeligo, by the

Chinese, but at the same time he emphasises the commercial and economio

value of the Chinese; the prosperity of the larger towns solely depending

on their enterprise (toutes les transactions commerciales son concentrdes
dans la main des Chinois, ce sont ceux qui font la proapérité des grandes
villes de 1'Extr8me~Orient qui sonmt les intermédiares indispensables entre

les indigénes et les colons Europééns).(s)_ Jeanselme continues - "Depuis

des siScles un important courant d'émigration s'est établi de la o®té Chinoise

Ref. 1. "Annals of Tropical Medioine and Parasitology." Vol. XVIII p.268.
2. "Annals of Tropical Medicine & Parasitology. Vol. XVIII p.268.
3. "Lepra®, Vol. III p.188.

Jeanselme "Les Courants d'emigration et 1'expansion de la
lopre". (Gazette des hopitaux 19 -Avril 1902).
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vers 1l'archipel indo-malais olQ de nombreux coolies Chinois travaillemt dans les

plantations et dans les mines de Java, de Sumatrsa, ot le BornSo. Or de l'avis

des observateurs, autorisds 1'établissemont de tout nouveau centre Chinols est

suivi a4 breve échéance de 1'apparition ou de la recredesence de la ld¥pre dans
la ngion.'(l)

Such statements as Jeanselme makes with regard to the importance of

the Chinese in the spread of leprosy was foreibly impressed upon me in my

travels in ialaya and Borneo. Everywhere the preponderance of Chinese

lepers was striking. The same statement can be made with equal truth with

regard to the lepers of that cosmopolitan town of Bangkok. The importance

of taking cognisance of this fact was emphasised in a report I presented

+0 the Government of British North Borneo in January 1926,r' in which I

stated "that there are continually entering into the country lepers who

should be discovered. It is suggested that all immigrants, especially

Chinese, should be put into a detention camp for 24 hours where a thorough
inspection could be carried out before they were allowed to land. Estate

coolies are examined again separately and therefore in their case this

should not be necessary. All Medical Officers who examine estate coolies

should be advised as to the importance of examining for this diseass."
It is seen thersfore that the chief centres from which leprosy

spread are in those very countries where the incidence of the disease is

highest, viz. - Africa (especially the equatorial belt from W. - E.),

Ohina (particularly the S.W. Provinces of Kwantung and Fukien) and to a

less extent India.

Ref. 1. "Lepra“, Vol. III p.186.

Jeanselme "Les Courants d'emigration et 1l'expansion de la
lepre." (Gazette des hopitaux 19 Avril 1902).
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AETIOLOGY.
PRI T TR T

in 1874 Hansen discovered a bacillus, which ultimately was accepted
as the causal organism of the diseass. The bacillus of leprosy is classified
in the same group as the other acid-fast bacilli, namely the group of myoo-
bacterium. The group may be considered to consist of the micro-organisms
causing tuberculous disease in human beings, cattle, horses, birds, etc. A
sub-division of this group embraces several aoid-fast germs which are present in
diseased tissue in enormous numbers and are extremely difficult to differentiate
in artificial culture. In this sub-division is included the mycobacterium
leprae and the myccbacterium rodentium. Many attempts have been made to
cultivate the leprosy bacillus, but up to the present time none of the many
organisms oultivated have been proved to be mycobacterium leprae. Kedroski,
Clegg, Rost, Williams, Duval and Bayon, have all thought that they had
sucoesded in cultivating the organism, but in the majority of cases their
clains have not been substantiated. Fraser and Fletoher(l) in an exhaustive
paper give evidence that the acid-fast bacilli which have been isolated are
contaminations and conclude that "they had consistently failed to obtain a
oulture of leper bacilli.®

In smears the mycobacterium leprae shows a pleomorphic form. The
typical form is a uniformly staining straight or slightly curved rod from
1 mieron to 8 microns long. In addition, one frequently sees small fine
granules which are not as aoid—prodf as the rest of the bacterium; at times
peouliar hyaline breaks can be detected in the rods. Not infrequently the

Ref. Fraser & Fletcher. "Bacillus Leprac — Has i+ been cultivated?" Lancet
Vol. II, p.918. Sept. 1913.
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baocillus is broken up into small coccoid bodies, and sometimes the 1ongér

forms are seen with one end tapering and the other thickened or club-like.
Various explanations have been put forward to explain these appearances.

Some consider that the granules and the breaking-up of the rod-like bacilli

into the coccoid form are signs of degeneration; others consider that such

appearances are evidences of spore formation. It is to be noted that in the

lesions which are not progressive, and in those patients where the disease is
diminishing under treatment, the bacilli is more pleomorphic than in those

conditions in which there are signs of active spread and multiplication of the
baoilli.

The transmiasion of the disease frdm man to lower animals has been

equally unsucocessful, nothing more than local lesions at the site of

innoculations appearing. The analagous disease in rats is not transmissible

to man, There is one instance on record where Marchoux(l) innoculated a
rabbit, a guinea-pig and six rats with an emulsion of spleen pulp from a

leper and five rats became infected. In gnother instance, the same worker

reports a series of investigations in which he isolated from a Haitian(z)

an acid-fast bacilli differing from M.B. leprae, and named it M.B. pulviforme.

As he was able to infect rats with injeotions from the spleen pulp of the case,
he suggested that this might be an example of rat leprosy ocourring in a

~ human being.(z) Apart from this scanty evidence there is no proof that

human leprosy can be transmitted to rata or vice versa, although the two

diseases bear a close relationship.

Ref. l. Marchoux. Tropical Diseases Bulletin Vol. XXII p.213.

2‘ Iden. Ibid. VOlc XVIII P0407a
3 Idem. Ibid. Vol. XX p.826.
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THE THEORY OF CORTAGION.

Leprosy, because of its slow, mutilating course, has been looked upon

with special loathing all down the ages. Innumerable hypotheses have been

put forward to explain its occurrence. From the earliest times the leper has

been secluded from his fellow men, not always so much from fear of contagion,
but sometimes from the conviction that leprosy was a punishment inflioted by

Diety. Underlying all the early beliefs with regard to the transmission of

leprosy, it was the thought that in some way the infaction could be passed on

Prom one individual to another; that is, the theory of the contaglousness of

leprosy crept into man's thinking very early. The early Biblical writings
ocontain elab

orate instructions with regard to the segregation of lepers and

from a perusal of these accounts there is no doubt that the patriarchs were

convineed of the communicability of the disease.

In the early middle ages the danger of contagion was prominent, as

shown by a Writ of Edward VI directed to the Sheriff of Essex.‘l) "Whereas

we have heard that Johanna Nightingale is a leper and is commonly holding
intercourse with the people of the aforesaid county and mingles with them
both in public and private places to the grievoué injury and the manifest
peril of the aforesaid jnhabitants, etc." If the diagnosis of leprosy was

made, the leper underwent a gruesome ceremony, the significance of whioh

was that the leper was dead to the world, and as suoch could no longer olalm

the rights of citizenship. At the close of the ceremony, whioh was a

religious one, the priest addressed the leper in these words - "While you

Ref. 1. Charles Mercier. "Leper Houses & Mediaeval Hospitals." Glasgow
Medical Journal Jan. 1916. p.7.
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ars diseased you will enter no house, no inn, no forge, no mill, nor in the

common well or fountain will you drink water, or wash your clothes. You will

not eat except by yourself or with other lepers. You will enter no church

during service, you will mingle with no orowd.

When you speak 0 anyone you
will stand to leeward.

You will always use your gloves and will touch no

rope without them. You will touch no child, not even your own, and you will

return to your cabin every night!" Thus we see in the minute precautions
taken to proteot the public in the middle ages that there must have been a

conviction that leprosy was in some way a transmissible disease.

The theory of the ocontagiousness of leprosy has been held almost
universally except for a short period in the 19th century, when that of
heredity gained sudden prominence as a result of a book published by
Danielson and Boeck in 1898, but as Rogers points out(l)

their theory

was based on inconclusive evidence. About the same period (1863) Hutohinson

entered the lists as an anti-contagionist and propounded the "Fish" theory
of leprosy, claiming an aetiological relationship between leprosy and the

eating of badly cured fish, or of food oontaminated by a leper. The latter

theory need not be considered seriously as it has no exponents at the

present time. During the same decasde, a Commission of the Royal College of

Physicians made the following pronouncement - *that leprosy wasvnot contagious

or communicable", but in 1876 Hansen, and in the next decade, many French

authorities refuted the hereditary theory. With the exception of the Indian

Leprosy Commission of 1891, whose influence was counteracted by Vandyke Carter
in his olassic book "Leprosy and Elephantiasis',(ﬂ) the leprosy oconferences

Ref. 1. Sir Leonard Rogers. "The Spread and Probably mode of infection and
Prophylaxis of Leprosy." British Medical
Journal, June 1922. p.987.
2. Vandyke Oarter. "Leprosy & Elephantiasis .* (1871)
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of the last three decades have supported the infeciiousness of leprosy. There- 1
fore, whatever the other aetiological factors are, one of the most important ones
is close and prolonged contact and in support of this Rogers stated, with regard |
40 the analysis of a series of cases, "We find at least 70% of the infections
took place as a resuli of living in the same house with a leper, usually for
a considerable time", once more emphasising the fact that long and oiose |
contact with a leper commonly precedes infeotion.(l)
In the vast majority of oases admitted into the Purulia Leper Home |
(Bihar, India) a history of close contact can be obtained, but I am unable to :
give definite figures. The following cases illustrate the importance of
contact:~ |
l. Female (age about 35) who had never been abroad, contracted leprosy.
This woman's husband had been in the East and there acquired leprosy.
The patient came into intimate contact with her husband over a period
of some years. A year after her husband's death she noticed a raised
patch on her arm and then a few months later a macular eruption appeared

and along with this numerous vesicles. The patient was examined and the

diagnosis of leprosy made.
Abraham, in Allbutt's System of Medicine, relates the following two
oases illustrating the acquirement of leprosy £hrough cantagiont - (2)
(A) "An Irish soldier returned from India with fully developed leprosy.
For a year and a half his brother slept in the same bed with him and
wore the leper's clothes after the latter's death. Three years later
this brother, who had never been out of the United Kingdom, manifested

‘leprosy and died of it."

Ref, 1. Sir Leonard Rogers. Annals of Tropical Medicine & Parasitology.
Vole. XVIII 1924. p.284.
2. Phineas S. Abraham. "Leprosy'. System of Medicines (Allbut &
. Rolleston) Vol. IL, Part II, pp.666-657.
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(B) "A man suffering from leprosy acquired in Tonkin died at Strassburg

in 1904. In 1902, his nephew, aged 19, who had never resided out of

Urbach, a leprosy free area, presented himself at the clinio with leprosy.
His uncle had lived in close association with the lad for two months."

These cases are illustrative of the importance of close contact, as the

only possible source of infection were known relatives. There was no chance

of any other means of infection, for the patients had never been in an endemic

area; therefore the acquirement of the disease by means other than contagion

are eliminated in these cases.

While convinced that one of the main etiological factors in the acquire-
ment of leprosy is close and prolonged contaot, yet the following oases, which

have oocurred in my own experience, tend to show that contact is not the only

etiological factor in the transmission of leprosy. In two of the ocases about

t0 be recorded the disease was acquired in absence of evidence of contact. In

the other two cases, although contact of prolonged nature was recorded, yet the
disease did not develop.

Case I. In a ocertain oriental town I was asked to see a ocase in consul-

tation. The history given was that the doctor, who was a friend of the

patient, notioced that his Priend's face was blotchy and that his eyebrows and

ears showed marked signs of thickening. The doctor, having suspicions,

advised him to undergo a special examination. When I saw the patient I notioced

his face, especially his eyebrows, were thickened as a result of raised
infiltrated patches, and that the lobes of the ears were enlarged; in
addition he had both isolated and coalescing macules on his back and an
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area anaesthetic to superficial touch about two sgquare inches on the posterior

aspect of the arm near the elbow. The oase presented all the characters of

well-advanced skin leprosy, and the diagnosis was subsequently confirmed by

bacterioclogical examination. The patient was a European and the director

of a commercial concern; as can be gathered from his position he was an

intelligent individual. The patient could trace no source from where he

could have acquired the disease. The only history having any bearing on the

present illness was that twelve months previously the patient had an acoident

while motor-cycling and grazed his arm, and it was at the site of the old

injury that he noticed the first lesion. In addition, the patient said he

had been in a poor state of health for over a year.

OASE II. An educated Anglo-Indian woman presented herself for examina-

tion because of a patch on her left arm; this proved to be a typical depig-

mented patch of early nerve leprosy. The only history of importance was that

twelve months ago she had an attack of Kala-azar and six months after, when
she was debilitated by this disease, the signs of leprosy appeared. She
attributed the infection to an inseot bite of great severity, because it

was about six months after that the lesion appeared at the site of the bite.

CASE III. While examining a batch of lepers which were being trans-

Perred to the institution I was inspecting, I came across an elderly blind

Indian, age about 50, who had extensive leucoderma. He had been sent to a
neighbouring leper asylum as suffering from White Leprosy - a term applied
to leucoderma in India, and had been in the institution for over three years.

In addition, he was very anaemic, as a result of ankylostomiasis. During all
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the time he was in the aylsum he came into contact with very infective cases

of leprosy, and because of his physical infirmity was utterly dependent on
them, yet I could detect no signs of the disease and discharged him. He was

subsequently sent to an institution for the Blind.
CASE[YXY. While I was making a routine examination of all the inmates

of a certain leper Home, I came across a woman who did the cleaning work in the

institution. About a year previously, she had come to the asylum with her

husband, who was an advanced nodular leper, and was in a dying condition.
This woman had for some years lived with her husband who was a very infective
oase. Since the death of her husband she has been provided with separate

quarters, but carries on her work in the Home, coming into contact with all

the leper women of the institution. When examined, the woman appeared to be

healthy, and I could find no evidence of leprosy.
In view of these cases and many others, where prolonged contact

has not resulted in infection, there must be other etiological faotors to
consider.

AGE.

For many years comtroversy centred round the question of the possi-
bility of the heredity of leprosy, but as a result of the mass of evidence
that has accumulated, the conclusion generally maintained is that the disease

is not hereditary in the ordinary sense of the term. The evidence gathered
in the Homes for the Untainted Children of lepers of the Mission to Lepers in
India and the East, proves conclusively, if further ovidence was needed, that,

Provided a child is separated from its parents at an early age, it should
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not acquire leprosy. This is the more remarkable for workers in the Philippines
have recently demonstrated that, in a certain percentage of cases (about 26%)
the mycobacterium leprae can be found in the umbilical cord of the infant,

and in the placenta of the mother.(l) While the disease is not hereditary

and has not been proved to be congenital, yet evidence clearly shows that the
age of incidence is an important etiological faotor. Vandyke Carter, as long
ago as 1871, laid stress on the importance of the age of the individual, and
the following table reproduced from his book lends support to this view.(z)

Age at commencement of leprosy. Male (%) Females (%)
From birth to 10 4.7. 20.0

" . " 20 26.7 29.3

" " " 30 33.9 17.2

" " " 40 20.8 17.2

. . " 80 9.4 3.4

. " * 60 4.1 1.7

From an analysis of over a thousand oases MoCoy gives the following figurea:-(s]
Age 1-5, 6-10, 11-15, 16-20, 21-25, 26-30, 31-35, 36-40, 4145

No. of

Cases 8 56 163 204 143 114 78 89 44
Age 46-50, 51-55, 56~-60, 61-65, 66-70, T1-75, 76-80, 81-85

No. of .

Cases 28 41 26 18 18 3 2 1l

Such figures support the statement that "after the first year the suscepti-
bility of children inoreases very greatly, and between the ages of three and

twenty this susceptibility is comparatively great. After 20 the body becomes
less susceptible." (4)

Ref. 1. Rodriguez. "Early Leprosy in Children of Lepers." Philippine Journal
of Sgience, Vol. XXXI, No. 2. Nov. 1926. p.125.
2. Vandyke Carter. "Leprosy and Elephantiasis."1871. p.152.
3. McCoy. "Practice of Medicine in the Tropios". Byam & Arohibald, Vol.
I1. p.ll67.
4. Robt. G. Cochrang. "Leprosy with special reference to Prognosis."”
R.A.M.C. Journal, Dec. 1926. p.423.
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In this connection I would point out that figures up to the age of 30
are reliable, but after that age they cannot be relied on, for all have had

experience of lesions persisting unaltered for 10, 20, or even in one case in

my own experience, for 40 years. I have never been satisfied in the ocases I

have seen and examined that an individual has aoquired the disease after the
age of 50.

Pre~disposing Factors.

In all chronic diseases the natural bodily resistance plays a greater

part in resisting infection than it does in acute diseases. In taking

histories of lepers, one ie odnatantly struck with the importance of such

factory as syphilis, chronic malarie, un-hygienic living, etc. In faot,

lowered bodily resistaﬁce, next to close contaot, seems to be one of the most

constant etiological factors. The following cases met with in my own

experience illustrate the importance of such faoctors.

CASE V., A patient was diagnosed as a nodular leper. The history was

that some years previously she had attended a relative of hers who was a leper.

She remained healthy for three years; at the end of this time she beocame

pregnant, and after the termination of her pregnancy, she developed leprosy.

CASE VI. A well-to-do Indian gentleman asked me to see him with regard

to his disease. He told me he had been treated for leprosy for some six
months. The patieht was extremsly obese, took’no exercise and as he was
wealthy, he socarcely moved hand or foot to help himself.
was a history of sexual and other excesses.

with lepers was elicited.

In addition, there
No history of actual contact
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CASE VII. A student was admitted to one of the Homes of the Mission to

Lepers as a paying patient, and stated that his disease developed during a

period in which he had chronic malaria. The patient was a well-marked case of

nodular leprosy and could give no evidence of contact with lepers.,

'In this connection Muir states "Many facts might be quoted to prove
that healthy human beings, like the lower animals, are insusceptible to
leprosy, that although the bacilli may be present in the body, some pre-

disposing oause is necessary before they can begin to increase in numbers

and produce signs." The same authority quotes a case of leprosy developing

during convalescence in enteric fever, and "as the patient recovered her
strength the patches began to fade in colour and became flattened out to the
level of the surrounding skin,"(1)

In the light of such evidence it must be concluded that any lowering

of resistance by disease, pregnancy or un-natural living are important
otiological factors.

METHODS OF DISTRIBUTION OF THE MYCOBACTERIUM LEPRAE.

Workers have endeavoured to demonstrate that the mycobaoterium
leprae exists in the earth in the vicinity of the dwellings of lepers, but

there is no conclusive evidence that this is a source of infection. Kaurin,

after numerous experiments, failsed to find the bacillus in the earth or in

the dust and air of rooms inhabited by lepers. At the Almora Leper Asylum the

Leprosy Commissioners (Indian Commission 1891) obtained 100 cover glass
preparations from earth taken from the banks and paths on which the lepers

Ref. 1. Muir. The Predisposing Cause of Leprosy. Lanoet, Jan. 24th, 1925.
pPp. 169-171.
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were in the habit of sitting and walking., In seven of the preparations only

wore baoilli found and the number of those found were ten. At Tarn Taran

Asylum 450 similar speoimens were taken, but no bacilli were found. Water

from tanks in Bombay in which lepers bathed also gave negative results.(l)
Muir oonsludes from clinical evidence that the bacilli may enter the skin

through wounds of the feet; the bacilli presumably being in the ground. He

also cites a case where he concludes that the bacilli entered through the

skin of the knee, as the result of ocoming into contact with floor-matting

which had previously been used by a leper., No experiments were done to prove

the existence of bacilli in such aituations.(z) Workers have not been able to
bring forth evidence of the existence of the mycobacterium lepras in food.
There has been a great deal of work done on the possibility of the disease

being spread by insects and investigators have succeeded in a few cases in
f£inding the bacilli in flies; occasionally in the mosquito, more often in

the bed-bug. Leboeuf(3) concludes that the transmission of the disease may

ooccur through infected flies depositing their faeces on the nasal orifices

or on cutaneous wounds. Rogers summarises the statistics of bed-bug

infection and gives the following figures:-(4)

Total bed-bugs fed on lepers 302 _
Number of Positive results - 30 or 9.9%
Total bed-buge caught on, or in beds

of lepers 566
Number of Positive results 5 or .88%

The evidence with regard to intradermal parasites is more comclusive.

Ref. 1. P. Abraham, *Leprosy". Aibutt's System of Medicine. Vol. II Part 1I,

. Pﬁ. 669, 670. )
2. Muir. "The Spread of Leprosy throughout the Body." Indian Journal of
Medical Researoe Vol. I1I,1923-24. pp. 244-249.
3. Leboo uf. "Diesemination du Bacille de Hansen par la Mouche domestique."
Bull. Soc. Path. Exot. 1912. Vol. V, Ko. 10,

Pp. 860-868. (Abstract Tropical Diseases
Bulletin Vol. 1, p.558.) :
4. Rogers & Muir. "Leprosy". p. 99.
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Scabiee is a common infection of lepers and one can readily understand the
infection being carried from an infective leper by means of the acarus soabei,
the parasite oarrying into the skin a coﬁparatively large number of bacilli.
In this conneotion it is interesting to note that the Siamese have a saying

with regard to leprosy, that a leper is ordinarily not infective, but people
must beware of a leper infected with scabies.

Much evidence has been pub-
lished on this subject;

recently Rodriguez reported three cases where there

was evidence of the initial lesion being at the site of a scabiss scar, and

concluded that mites may become bearers of a Bﬁfficiently large number of

bacilli to determine an infection in a new host.(l) In CASE III related

in this paper there seeus to bs evidence of transmission by an insect bite.
The conclusion come to is that either as a result of abrasions set up in
consequence of scratching after an insect bite, or the carrying of bacilli

into the skin by such parasites, as the acarus in certain instances, the

disease may be transmitted by such means.

Having disoussed the possible methods of distribution of the organism

in the external environment, one must how review the possible sites of distri-

bution of the disease from an infected leper. It has been proved without

doubt that the nasal discharges of lepers suffering from skin leprosy contain

the bacilli in largé numbers. In addition, any ulcerated surfaces from such

cases are highly dangerous. The bacilli have not been definitely isolaﬁod in
the faeces, and the Philippine workere state that they have never seen lesions

in the intestine, and therefore the possibility of the bacilli passihg out in

Ref. Jose Rodriguez. Early Lesions in Children.

Philippine Journal of
Science No. 1926.
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the faeces is remote. Cases have been reported where the bacilli have been

found in the vaginal diacharges.
'V'! A

1

In one case in my own experience I found

groups of acid-fast bacilli in a smear from a swab taken high up in the X¥agina
in a young un-married leper girl. The seminal discharges frequently contain

large numbers of bacilli and the penis is not infreguently the 8ite of
cutaneous lesions. )

While there are still factors in the etiology of the disease that have
not been elicited, the chief factor seems to be close and prolonged contact

with lepers who are discharging the bacilli from their bodies. In the absence

of such prolonged contact, children and young adults, and those whose resis-
tance has been lowered by disease, or un-hygienic living, seem to be in the

greatest danger of acquiring the disease. One must conclude that sexual

intercourse with lepers plays a part in the etiology of the disease, for the

contact involved is of the closest; and secondly, syphilis, one of the

strongest pre-disposing causes, may be transmitted by such means.

Transmission of the disease by water, food and conmtaminated soil cannot

be definitely excluded. There is little direct evidence of imsect veotors,

yet in susceptible individuals such means of transmission cannot be ignored.
It can be stated, however, that a healthy man, provided he does not come into

close contact with the disease, should not acquire leprosy; but if an

individual's resistance is lowered by ill health or by any other means, a
small invasion of bacilly from any source may be the starting-point of the
infection. Workers have shown that in some cases the baoilly can be found

in the fluid aspirated from lymph nodes of healthy comtacts. It is legitimate
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to conclude, I think, that the mycobacterium leprae may lie latent in some
tissue space or lymphatic gland, and if et any future date the health of the
patient is lowered, the disease may then manifest itself. This, then, is a
possible explanstion of the long incubation period of the disease, which may
extend from a period of three to six months(l) or to as long as forty years.(z)

The methods of dissemination of the mycobacterium leprae have been

diseussed and the poesible sources of entrance into the human body reviewed.

The question that now arises is how is the infection disseminated in the human
body?

Methods of spread throughout the body.

Much evidence has accumulated in support of the theory that leprosy
commences locally by the introduction of the bacilli through an abraded area
of the skin and that the nerves supplying this area are affected as a result
of an ascending infection. This theory was first propounded by Dehio and has
recently been emphasised by Muir, who states *that the bacilli pass up the'
afferent nerve endings inside the sheath of Henle."(s)

In support of the statement that leprcsy commences as a local lesion
at the site of infection, Rodriguez(4), from a study of the esrly lesions of
leprosy in children, concludes that such a mode of onset is common and eays
"that as a result of my own observations emong children I am inclined to
believe that a primary lesion was present in the majority of the children
(76%) who have become definitely leprous." In a large number of cases in India
there is a definite history of an initial local lesion, this lesion showing

Ref.l. Rogers (Sir L.) "“Incubation geriod of Leprosy." Indian Medical Gazette,
1924. Feb. Vol. 59, No. .2, pp. 66-68.

2. Walker (Sir Norman)."A Case of Leprosy treated by a Vaocine prepared from
a nodule from the patient's arm." Lancet,1924. Sept. 13.

EP: 542-543. .

3. Muir. : The Spread of Leprosy throughout the Body." Indian
Journal of Medical Research. Vol. II, 1923. p.251.

4. Rodriguez. *Early Leprosy in Children'. Philippine Journal of Science,

Vol. XXXI, No. 2, Oct. 1926. p.136.
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jtself most frequently as a depigmented patch, but in some instanceé as an

area of ansesthesia, or both depigmentation and anaesthesia mey be associested

together. From the jnitial lesion the disease may spread to the nerves by an

ssoending infection, to the skin by lymphatics, or become generalised by being
digseminated by the lymphatic streem, or by entering the general circulation

via the blood stream.

T4 is known thet certain diseases affect the nervous system through the
perineural lymphatics, viz. the poliomyelitic group of diseases.
that this is the route of

The explanation
jnfection in leprosy is not generally recognised. It
ig, however, aqcepted that the peripheral nerve tissue ig the most susceptible

to the attack of the mycobacterium leprae. The may, of course, be attacked

through the general lymph stream, the initial focus being in BOmglymph node.
Marchoud and others have brought forth evidence thet the mycobacterium leprae
can be isolated from the lymph nodes of seemingly healthy contacts. While it

is usual to obtain the history of an initial lesion in cases in India, yet in

the Philippine Islands it is not unusual to £ind that the first clinical
‘signs of the disesse are multiple raised red bacillus~bearing patches. Trauma
or some other cause which produces a devitilization of the tissues may be the
determining factor in the appearance of the clinical lesion.

As has been stated, the peripheral nerves seem to be the most
svsqeptible to the attack of the mycobacterium leprae. It is only when the

bacilli have multiplied in large numbers that the skin becomes attacked.
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LESIONS IN LEPROSY.

(a) Lesion in the Nerves. The lesions in the nerves in leprosy comsist

of a perineuritis. The nerve cord becomes first thickened and swollen and the
nerve strands aré separated and embedded in leprous granulation tissue. The
bacilli can be easily demonstrated in the affected nerves. The pressure of
the leprous granulation fissue lea&s to a pressure-atrophy of the nerve
bundles; the first to be affected are the sensory fibres., If the disease
continues the motor fibres also become affected; ultimately the whole nerve
is destroyed. The destruction of the nerve is a gradual process, and it is
interesting to note that it is epicritic sendbility which is first lost. The
sensaticns disappear in the following order;- 1. Fine temperature sense and
sensations to slight pain (pin-pricks). 2. Fine superficial touch sense.

3. Gross pain and temperature semse. -4. Loss of deep pressure sense. Joint
sense is lost very late in the disease, if at all.

In the early stages, if the disease is efficiently treated, the nerve
fibres regenerate, and regeneration follows the course that has been described
by Head & Rivers after section of a periphersl mnerve. If, however, the
disease is untreated, the presence of the leprotic granulation tissue leads
to excessive fibrous tissue formation, which in the process of comtraction
completely destroys the nerve, léaving a thin, hard, whip-like cord, which on
examination is found to consist largely of fibrous tissue, with little or no
nerve tissue; at this state bacilli cannot be demonstrated.

(b) Skin Lesions. The - mycobacterium leprae is found in the corium.
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The type of lesion varies with the 1aye4in which the bacilli are situated;

that is, whether the lesion is in (1) the Papillary layer, (2) Interfollicu-

larily, or (3) Sub-follicularily. This partly explains why the skin lesions

iﬁ leprosy are protean in their manifestations.

Nodular leprosy is seen as the result of a severe local re-action,
resulting from bacillary emboli being lodged in the capilluries of the corium.
At this stage the bacilli can frequently be demonstrated in the blood-siream,

especially is this the case during the periedic febrile bouts (lepra reaction.)

(¢) Lesions in other organs. In Skin leprosy, especially in the nodular

variety, the bacillus can be demonstrated in the lymph-nodes.

The leprous
granulation tissue is found to occupy the periphery, leaving the sinuses

fairly free. The commonest nodes to be affected are the exillary, ipguinal

and ilisc glands. The bacilli can frequently be demonsirated in the mesenteric

nodes, and I have isolated them from the peribronchial nodes.

The bacilli can be demonstrated in the liver and spleen in large
numbers, but they seldom give rise to a macroscopic lesion.

In the teatis the bacilli are found in large numbers, the tubules
are separated by leprotioc granulation tissue, which is loaded with bacilli.
Ultimately extensive fibrosis sets in, destroying the testicle completely.
This explains the sterility and impotence of the nodular leper. The bacillus

is very rarely found in the ovary.

(d) Lesioms in the Lung. I have never seen a lesion in the lung and the

Authorities at Culion, as a result of many thousends of autopsies, deny the

presence of such lesions. Four cas have recently been reported,(l) but as

Ref. 1. Muir. "The Spread of Leprosy Throughout the Body." Indian Journal
of Medioal Research. Vol. II. 1923. p.257.
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these casesdid not ocome to autopsy, it is impossible to exclude leprotic

ulceration somewhere in the respiratory trect. Such a lesion is common and

would explain the presence of leper bacilli in the sputum.

(e) Respiratory Tract. The Trachea is commonly affected in advanced

leprosy; the leprcus granulation tissue ultimately leads to fibrosis, and

not infrequently complete obliterstion of the lumen of the trachea results.

Lesions in the mouth and nose are extremely common,

(£) Eye Lesjons. Bacilli may be present in the cornea, producing a

keratitis or a localised nodule. In this situation they may spread to the

uveal tract or any other part of the eye. The lesion ultimately leads to

complete destruction of the eyeball.

(g) Central Nervous System.

The bacilli have been reported in the
anterior horn cells of the spinal cord and slso in the brain, but any lesions

in the central nervous system are pathologicel curiosities.
COURSE_OF LEPROSY.

The usual conception of leprosy is that there are three types -
(1) Nerve, (2) Nodular, or Skin leprosy, and (3) Mixed leprosy. Strict
adherence to such a classification tends towards erroneous ideas, because
the various types of leprosy are dependent, as in most diseases, on the
resistance of the body and on the virulence of the invading organism. As
the mycobacterium leprae has never been innoculated into animals, there is
no criterion of the virulence of the organism. In the untreated individual,

the disease follows, in most cases, a typical course, passing through the

various stages and slowly proceeding to its f£inal termination, that termination
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usually being mutilation and not death. In India, one is impressed by the

frequency of an initial lesion firat appearing, then seeing the disease pass

through the stages commonly known as nerve, or maculo-anasesthetic leprosy,
skin, or nodular leprosy, finally,if the disease rums its complete course,

and the patient survives, leaving the patient deformed and mutilated, with

end results due to nerve destruction; this stage being the secondary nerve

or anmesthetic leprosy. The following is a history of a case running such

& course.

*
CASE VIII. A Siamese girl noticed ten years ago that she had lost the

sense of feeling on the outer side of the arm. Some months later raised

reddish areas appeared on the back. Her disease now remained stationary for

a number of years. At the end of this period the patiemt had very severe

reactions, and a generalised macular eruption appeared all over her body and

her face became swollen. This reaction subsided only to ocour a few months

later. Such reactions continued periodically for a year or two. When I was

in Siam I was asked to see the patient. On examination, the maculae’were

showing signs of resolution, but there was extensive anaesthesia on the ulnar

distribution of both hands, and the nerves were thickened considerably. In

addition, there was commencing claw-hand. The disease appeared to have

passed through the various stages, leaving end results in the ulnar nerve.

While the above course is very frequently seen, yet there are many
factors which modify the course.

FACTORS INCREASING THE SEVERITY OF THE DISEASE.

1. Racial susceptibility. In oountriss such ae the Philippine Islands

*.
The doctor 2 charge of this case has recgnHY informed me

that as a vesult of Une treatment which 1 sugglested while wn

Siam the diseage has almost enl:'v.-rely disappeayed.
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and the South Sea Islands, where the disease has been introduced comparatively

recently, the severe nodular form is much more commonly seen than the highly-

resistant nerve form, In such countries a history of an initial lesion is not

infrequently absent; many cases give a history of red raised skin lesions

appearing as the first sign of the disease.

2. Individual susceptibility.

The following case is an example of the
disease affecting a seemingly highly susceptible individual.

CASE IX. A domiciled European was sent up to a hospital in India for

diagnosis. The patient complained of an eruption which had been present for

about six months; it had appeared gradually and he could not state the exact

date of onset. The patient had been pursuing his ordinary duties. His health

was fairly satisfactory, except for slight lassitude and a few bouts of fever.

When examined he was seen t0 have numerous blebs scattered over the back and

arms; the largest were about 1-2" in length, and situated on the outer side

of his arms. These blebs were filled with a sero-sanguineous fluid. In

eddition, there was slight thiokening of the lobes of the ear, and the face

presented a blotchy appearance. The case wes at first thought to be one of

multiple skin sarcomata, but the thickening of the ear lobes, the blotchiness

of the face, and induration of the eyebrows, made one suspect leprosy. A

bleb was ruptured, and the fluid examined for acid-fast organisms. Smears

showed the presence of enormous numbers of mycobaotérium leprae. There were

no signs of nerve-involvenent, this being a pure skin ocase.

3. The presence of a pre-disposing disease. The importance of
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concomitant disease in the etiology of leprosy has been emphasised. The

following case illustrated the modification of the course of leprosy by the

presence of chronic malaria.

CASE X. An Indian male notioced his face become swollen and thickened

shortly after several attacke of malaria; this was assocliated with joint

painé and periodic febrile attacks; after these bouts of fever nodules

appeared. When examined, he presented the typical appearance of nodular

leprosy. The remarkable improvement which resulted when his chronic malaria

was treated was evidence of the importance of this factor in his oase.

FACTORS DIMINISHING THE SEVERITY OF THE DISEASE.

1. Racial Resistance. In countries such as India, Burma and Siam,

where leprosy has been endemic for many centuries, the milder pure nerve form

is frequently seen. This is presumably due to the acquirement of a certain

degree of Racial immunity.

CASE XI. A Siamese male § years previously noticed that the fingers

of his left hand had become numb; this was associated with tingling sensa-

tions down the arm. Later he developed ansesthesia, and as a result of the

loss of pain-sense he burnt himself on more than one occasion. Gradually the

muscles of his hand became weak and he noticed his fingers contracting. On

examination he was found to have complete left-wrist drop associated with

complete anaesthesia. The ulnar nerve was thick and cord-like in consistence,

indicating that fibrosis had seﬂin. The condition had remained stationary

for two years. There were no other signs of the disease.
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2. Individual Resistance.

CASE XII. An Indian male employed at a hill Leper institution had a

small area of depigmentation, associated with anaesthesia to superficial touoch,

on the back of the right hand. This lesion had persisted unchanged, as far as

the patient knew, for 40 years. There were no other signs of the disease.

The case seemed to be one of spontaneous arrest of leprosy.

3. Decrease of severity of disease on increase of bodily resistance.

CASE XIII. An Indian woman noticed that her face and ears becamne

thiokened after a pregnancy. The doctor diagnosed the case as leprosy. This

was subsequently confirmed bacteriologically. Six monthe later the lesions

had disappeared completely. Three years later I visited the district and was

shown the case. The patient had the appearance of having had the disease;

the wrinkled face and scanty eyebrows were an indication of previous lesions.

I could find no active signs of leprosy. This evidently was a case of

spontaneous arrest setting in, after recovery from a debilitating pregnancy.

SIGNS AND SYMPTONS.
a8 % e e o ok A 3k ok ok A ok K XK K Xk Kok
The signs and symptoms of leprosy will be dealt with briefly, but
this section is included in the Thesis because, as will be pointed out later,
it is of the utmost importance in any scheme for the prevention of leprosy to
be able to diagnose the early case.
Leprosy in most cases is recognisable long before the classical signs

of the disease appear, and frequently, if the advent of these signs is awaited,
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the opportunity for effective treatment has been lost. It.has already been
stated in this Thesis that in India the earliest signs'of'the disease are most
often signe of nerve involvement; these show themsel#es in three ways, viz:-

A Depigmentvation. ‘ |

B. Anaesthesia.

C. Nerve enlargement.

Later, muscular paralysis gemerally sets in.

A. Depigmented patches. The commonest situastions are the cheeks, outer

aspects of the limbs, and the buttocks. The patches are light in colour but

in a very dark skin may have & coppery appearance. The depigmentation is never

absolute, as in vitiligo. In addition, the patches are smooth and not raised,

they may or may not be anaesthetic. Areas of depigmentation are one of the

most constant signs of early leprosy; it is therefore important to discuss

the conditions which may be confused with them. The following conditions
must be distinguished from the early lesions in leprosy:-

1. Leucoderma. In the East this condition is called "white leprosy’,

and not infrequertly sufferers from this oomplaint are considered to be lepersj

but the distinction is simple. The lesions of leucoderma differ from the

early leprous lesions in being absolutely white. In addition, leucoderma

does not pick out the areas commonly selected by leprosy. The commonest
situations are the tfps of fingers, toes and circum-oral regions. The area
of involvement varies from isolated patches to'the, so-called, pie-bald

person or to complete lose of dermal pigment. Leucoderma may be associated

with leprosy but other signs of the disease are invariably present.
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2. Pitryiasis Versicolor. This is a common fungoid affection in the

East and to the uninitiated the lesions can be readily mistaken for the depig-

mentation of early leprosy and vice versa. The distinction is easy when once

recognised. The lesions of pitryiasis are widespread over the body and dc” hot,

so characteristically pick out the extemsor surfaces. In contradistinction to

leprosy, the lesions of pitryiaeis are common on the abdomex. In addition,

the lesions of pitryiasis have the appearance of yelloﬁish-brown, slightly

scaling macules which frequently itch. The colour of the lesion has been aptly

compared to caf¢-au-lait. In cases of doubt, scrapings treated with Liquor

Potassee (B.P.) will demonstrate the fungus - microsporon furfur - and place

the diagnosis beyond question. It must be borne in mind that this disease

may occur in the leper, but when it does, the conmtract between the depigmented
patches of leprosy and the lesions of pitryiasis is so striking that the

diagnosis presents no difficulty.

2. Congenital depigmentation.

Occasionally 1ight-coloured patchee in
children, especially on the cheeks, give rise to fears with regard to leprosy;
and parents may bring their children to a physician because they are afraid

such patches may bte indications of the disease. High caste Indian children

not infrequently present such light-coloured patches; they are generally

small in size and most moticeable on the cheeks. As a rule they are not

diPficult to differentiate, but when it doubt they should be kept under
observation.

B. Anaesthesia. This is the commonest, and one of the most certain

signs of nerve involvement in leprosy. At first, the anaesthesia is very
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superficial, and therefore any method which tests pressure and not tactile

sensation will fail to detect the disease. The best method is that adopted

by the School of Tropical Medicine at Calcutta. A piece of paper is folded

and the anesthetic areas are tested by lightly stroking the skin, while the
patient with his eyes shut indicates the area touched with his index finger.
As previously stated, appreciation of painful stimuli (pin-pricks) and of
slight variation%in temperature are affected first, but these can only be
tested out in intelligent patients. The areas of skin first affected are
found most frequently in the cutaneous distribution of the ulnar and peroneal
nerves.

The facial and great auricular nerves are often affected early, but

in the former paralysis is seen, and not anaesthesia, and in the latter, nerve

enlargement takes place early. The depigmented patches are frequently

anaesthetic. Commonly hyperaesthesia, paraesthesia, and subjective sensations

precede definite anaesthesia.

The commonest cause in the East of the signs desoribed is leprosy,

but other possible causes must be eliminated:-

1. Peripheral Neuritis of other origins, e.g. Beri Beri, alecohol,

arsenic.

2. Syringomyelia.

1. Perirheral Neuritis. The most important point in the differential

diagnosis of leprosy from peripheral neuritis is that in leprosy the knee-

-jerks are invariably present in the early stage, and even in the late stages

 with advanced mutilations they are frequently obtainable. In peripheral |

neuritis there is early loss of tendon reflexes, early wasting and muscular
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tenderness. In the East Beri Beri is a frequemt cause of peripheral neuritis,

but other signs of this disease will be present, e.g., tic-taorhythm, cedema, etc

2. Syringomyelia. Superficial tactile sense is rarely lost in this

disease; in addition, muscular wasting, the signs of segmental involvement
' more especially of the cervical region, perhaps signs of sympathetic nerve
involvement, tend to make the diagnosis evident.
Cervical rib and the muscular dystrophés should present no difficulty
in diagnosis. /

C. Enlargement of Nerves. Associated with anaesthesia there is

frequently seen enlargement of the superficial nerves. The commonest nerves

to become enlarged are the ulnar at the elbow, the peroneal as it winds round

the fibula, and the great auricular. The following two cases illustrate the
. importance of such enlargement:-

CaSE XIV. An Indian male complained of a swelling on the inside of
the arm. The swelling was found to be associated with the ulnar nerve, was
extremely thick, and had the appearance of a neuro-fibroma. It was about an
inch iﬁ diameter and fluctuation could be elicited. The history given was
that a depigmented anaesthetic patch appeared on the outer part of the dorsum
of the hand; this was followed about three months later by the appearance
of the swelling described above. On the diagnosis of leprosy being made, the
patient wae frightened and went to another doctor, who, being doubtful of
the diagnosis, operated. On opening the supposed neuro~fibroma, a semi-
necrotic mass was found in connection with the ulnar nerve, such as is
typical of a nerve abscess in leprosy. There were no other signs of the

disease; unfortunately the patient disappeared, and his subsequent history
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was not ascertained.

CASE XV. A Burmese had leprosy for three months as far as he knew.

He complained of a swelling in the neck which was found to be an enormously -
enlarged greaf auricular nerve; it was as thick as a little finger; +the
swelling was uniform down to the point where it disappeared beshind the

sternomastoid muscle, it was hard and tender to pressure but there was no

fluctuation. In addition there was a raised erythematous patch over the

right eyebrow and another similar lesion at the angle of the noee. On

examination of these areas for mycobacterium leprae a few were found.

These two cases illustrate the importance of nerve enlargement in

leprosy and the possible difficulties in diagnosis.

D. Muscular Paralysis.,

This is usually seen late in leprosy and

by the time this sets in the diagnosis is placed beyond doubt. An exception

to this is when the facial nerve is affected. This nerve. is commonly the

site of leprotic infiltration, and when enlarged as it passes out of the

stylomastoid foramen becomes easily damaged as a result of the inflammatory

exudate in the sheath. As the facial nerve is almost completely a motor

nerve, damage to it is manifested by paralysis. It is unusual for the

facial nerve to be the only nerve involved. The lesion is of a lower

motor neuron type.

SKIN LEPROSY.

If the early nerve leper remains untreated, he sooner or later begins
to show skin manifestations, unless his resistance to the disease is high,

then it may become spontaneously arrested, or become localised in one nerve
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or a group of nerves and never become generalised.

When the disease has reached the stage of skin manifestations, the

mycobadteria leprae have been distributed throughout the body, and the disease

has become disseminated. Therefore it is at this stage that the leper most

frequently complains of symptoms, which mainly show themselveshn vague
rheumatic pains, general malaise and periodic febrile attacks, whioh may
last a few days to many weeks, and if severe, reduce the patient's vitality

to such a low ebb that he readily falls a prey to some intermittent disease;
or he may die as a rssult of the cachexia, caused by the repeated resactions,

the so-called "lepra cachexia" of the Philippine writers. In between the

febrile periods the patient may say he feels well and may be able to carry

on at his work. I have noticed that if four-hourly temperature charts are

kept there is a regular variation of temperature below the normal line
between the febrile periods, and I have sometimes referred to this as
* pyrexia below the normal line." I have nowhere seen this described, but

it seems to me to indicate continued activity of the disease. These sub-normal

temperatures so frequent in this stage of leprosy need further investigation.
Such symptoms as described are indications that the disease has passed the

stage of a local one and has become generalised. The chief signs by which

the diagnosis of skin leprosy is made are shown in the aotual ocutaneous

lesions which manifest themselves in two ways, viz:-
A. Appearance of rashes.

B. Appearance of nodules.
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A. Skin Rashes. These frequently are seen at the peripheryvof the depig-

mented patches. As a result of a reaction, perhaps during treatment or because

of the presence of some factor which lowers the vitality of the patient, e.g.
an attack of malaria - the depigmented patches become red, raised and angry
looking, and previously where no bacilli were found they now can be demonstrated

in the serum exudate, after making an incision into the peripheral part of the

lesion. It is well to remember that skin leprosy is protean in its manifesta-

tions, and the following conditions have to be distinguished from the early
skin lesions of leprosy.

1. Ringworm. In the East fungoid infections are extremely common

and varied, and the circinate lesions of skin leprosy, with the central depig-

mented areas, are not unlike the lesions of ringworm.

The diagnosis rests on
the finding of the bacilli in the skin.

In this connection it is well to
remember that leprosy is not an irritating disease.

CASE XVI. An Indian male was referred to a Mission hospital on account

of a circinate skin lesion on the outside of the thigh, which had been diagnosed

as ringworm., On examination there was an area of erythema on the outside

of the right thigh. The central part was depigmented, the periphery was red

but not raised. No bacilli and no anaesthesia was demonstrated. As the

lesion was highly suspicious a careful examination was made. No bacilli were

demonstrated in scrapings from the nasal mucosa, but as the patient's ear
lobes were red and thickened, a clip of skin was excised and examined for

mygo bacterium leprae, which were found in profusion. This ocase illustrated

the care that is necessary if one is to diagnose early ocases of leprosy.
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2. Szghiliides. When the lesions of leprosy manifest themselves asparge

indurated plaques, the disease is not infrequently diagnosed as syphilis. The

finding of the bacilli in the lesions or in the nose, and the presence of other
gigns of leprosy, e.g., signs of anaesthesia, or thickening of superficial

‘nerves, are the chief points in the differential diagnosis. It should be

remembered that syphilis is a common accompaniment of leprosy and therefore,

while a positive Wassermann does not exclude lsprosy, a negative one does
exclude syphilis.

QASE XVII. While in British North Bornec, I was asked to examine a

Chinese woman, who had, as I was told, a syphilitic rash. On seeing the

patient it was evident that her case was one of leprosy. In addition, she

had extensive indurated plaques over her back and arm, and also thickened

ear lobes and eye-brows. On microscopical examination, mycobacterium leprae

were found in large numbers.

2. Psoriasis. When the lesions show the circinate patches with red, scaly

edges, they may be diagnosed as psoriasié. Finding the bacilli in the
periphery of the lesions, and the absence of lesions on the head, and the

presence of anaesthesia, all tend to make the diagnosis evident.

4. Lichen Planus. The flat-topped plaques of lichen planus are sometimes

simulated by leprosy, but the absence of irritation, and the absence of the
typical lesions on the muoous membranes of the mouth and tongue and the

typical distribution, are the chief points of differentiation.

5. Seborroheea. In ité multifarious forms, Se\borrohaea is occasionally
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mistaken for leprosy. The invariable presence of lesions on the se¢alp, and
the intense irritation, distinguish it from leprosy.

CASE XVIII. An Indian male was sent to a Hill leper institution as

suffering from leprosy. On examination one found that the case was one of

extensive seborrohee ic dermatitis., There were no lesions resembling leprosy

neither was there ansesthesia nor were bacilli found. The affection was

most marked on the head, but it was also extensive all over the body, giving

rise to a most intense irritation.

6. Lupus Enythematosis resembles leprosy in the selectlon of the face, ears

and hands, and in its circinate spreading character, with its light-coloured
central scar.
CASE XIX. An Indian female was sent to a leprosy hospital for diagnosis.

She was found to have an extensive lesion of the nose and ears. The lesions

on the nose were suggestive of the butterfly-wing distribution of Lupus

Erythematos%s. Serapings from the nose and clips from the periphery of the

lesions, and the ear-lobes, failed to show the presence of the mycobacterium

lepraes. There were no other signs of leprosy and a diagnosis of lupus

erythematos&s was made. Unfortunately the patient disappeared and did not

i
i . .
present herself for re-examination.

7. Skin Sarcomata.

In certain acute stages, when the lesions of leprosy
appear as large vesicles which may become filled with blood, the disease

may be diagnosed as Skin Sarcoma. This happened in Case XI of this paper.

This is a rare manifestitation of leprosy and the acuteness of the lesions *

make the finding of the - mycobacterium leprae an easy matter.



Nodular Leper.

Note enormously tlilcKened ears.
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Enough has been said tc emphasise the difficulty in coming to a diagnosis
of skin leprosy, and therefore any case in a country where leprosy is endemic
which shows raised erythematous lesions, should be looked upon with suspicion
and carefully examined to exclude the possibility of the case being one of

leprosy.

B. DNodular Leprosy. Little need be said with regard to nodular

leprosy, as the diagnosis seldome presents any difficulty. The oharacteristic

distribution, the leonine facies, and in addition, the signs of nerve involve-

ment, all tend to make the recognition of this stage of leprosy straightforward.

SECONDARY ANAESTHETIC LEPROSY. In & thesis of this type, little need be said

of the late nerve manifestations of leprosy.

This stage has been frequently
and adequately described by‘many writers. The characteristic mutilations,

which have earned for this stage of the disease the term "lepra mutilans®
are obvious, and in addition the almost complete loss of sensations, both

superficiel and deep, make the disease such that one can hardly fail to

recognise it.
DIAGNOSIS.
A o e 3¢ 0k ok Xk ke k
In the last stages of the disease there is no difficulty in
diagnosing leprosy, but by the time this stage is reached the best chances
of a complete cure have been lost. '
In the section on the signs and symptome of the disease the quesfion

of differential diagnosis was disoussed, therefore for the sake of conciseness
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only a brief resume” of the chief clinical points which aid in the diagnesi

of early leprosy will now be given,

1. Depigmentation.

The patches of depigmentation, or more correctly,

hypo-pigmentation, occur on the outer sides of the limbs, the face, buttocks

and the back. They appear at those places which are subject to contact with

clothing, etc.; they often have a characteristic coppery colour and a smooth

surface; at first they are not anaesthetic to superficial touch, but later

generally become so.

2. Angesthesis. This may be associated with the depigmented patches

but also occurs gpart from them. The nerves most commonly affected are the

ulnar and peroneal, and it is the area of their cutaneous distribution which

should be systematically tested for loss of sensation. It must be borne in

mind that the mycebacterium leprae cannot be found in the cutaneous lesions
of nerve leperc.

3. Presence of Myoobacteriun Leprae.

As has been statei, the majority
of lepers in India pass through the early nerve stages before skin symptoms

manifest themselves. A few highly susceptible individuals show skin manifes-

tations without passing through the earlier nerve stages, and in countries
where the community has not acquired a high degree of immunity the disease

develops’ so rapidly that the nodular cases are predominant. I have seen all

clinieal signs of nerve menifestations in the form of hypo-pigmentation and
anaesthesia disappear after the patient has had sherp reactions as a result

of successive eruptions of rashes and nodules. From this one can readily

understand why the connection between nerve and skin leprosy has so often

been ignored by writers.
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In all cases of gkin leprosy the mycobacterium leprae can be recovered

from either the nasal mucosa or from the cutaneous lesions. I have never been

able to demonstrate the precerce of the bacillus in the nasal mucosa of pure

nerve c¢ases, nor have I ever found the bacillus in the nasal muccsa in the
Shtin

absence of a definite,lesion. This Pfact is one of the strongest arguments to

my mind agalnst the nose being the primary source of infeoction.

Leper bacilli are identified by being arranged in characteristic cigar-
shaped bundles, by Being acid-fast, and by @he presence in the film of numerous
red granules the exact significance of tﬁgsé is disputed.

Smegma bacilli are shorter and thicker and there are no granules.

Tubercle bacilli are longer, more slender and always scanty.

Up to the present these clinical signs sre the only reliable methods

by which an early diagnosis of leprosy can be made. Attempts have been made

to discover & specific serological test which could compare in reliability with
other tests now in use, but the results so far have not been encouraging, and
they are positive only when the disease is moderately advanced, and when it

can be readily diagnosed by clinical methods. A brief review of the various

serological tests will now be given.

1. Compllment Fixstion.

1
Recently Taylor & Malone(l) have been employing a compliment fixation

test using as an antigen a saline suspension of tubercle bamoilli (defatted in

accordance with Dreyer's procedure). Taylor's results were as follows:-
y Y

Nodular leprosy 100%
Ansesthetic leprosy 92%
Mixed leprosy 96%

In addition the writers used two control groups.

Ref. 1. Major J. Taylor & Capt. R. Malone. "Compliment fixation in leprosy".

Indian Journal of iedical Researce. Vol. XII, 1924-§. pp.l1l35.

Y
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(1) They tested 14 non-leper, non-tubercular and Wassermann negative

cases, and 23 non-leper Wassermann positive sera, all of which gave

negative results.

(2) They also tested sera of 30 cases of tuberculosis but obtained

positive reaction in 20% only.

However, this may not exclude the possibility of the reasction being due to

manifest or latent tubercle, for tuberoulosie in the presence of leprosy might

conceivably intensify the reaction.’

It is a well known fact that in leprosy the

incidence of tuberculosis is high, especially in nodular leprosy.

Taylor and xalone claim that their test, in

will differentiate between syphilis and leprosy,

conjunction with the Wassermann

except when the two tests are

positive. However, as this test was carried out in oases of three or more

years standing, its value in the early diagnosis of leprosy has not been

ascertained. Dr. Taylor personally informed the writer that in his opinion

this test would nct aid in early diagnosis.

Wassermann Reaction.

Lloyd, Mitra and Muir give the Pollowing figures(i):-

Wassermenn positive in

do.
do.
do.
do.
do.

do.
do.
do.
do.
do.

15.8% of
14. % of
38. % of
67.6% of
15. 4 of

31.2% of

all cases.
earlynerve cases.
early skin cases.
severe skin oases.
advanced skin cases.

late nerve cases.

From these results it is seen that in early cases the Wassermann rate

Ref. 1. Lloyd, Mitra & Muir. G
by the Wassermann Reaction.

"Influence of Syphilis on Leprosy as indicated

Indian Journal of Medical Research,

Vol. XIV. No. 30 Jan. 1927. Pp- 668 & 670.
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is no higher than in the ordinary community in Indie (i.e. ebout 15%) and this

applies equally to the advanced nerve case where the disesse has undergone

arrest through natural processes. But in skin leprosy the Wassermann reaction

shows a greater peroentage of positives in proportion to the severity of the
symptoms. It is well known that leprosy complicated by syphilis rung a more
severe course and therefore it would be expected that the results of the
Wassermann reaction would show a higher percentage of positives in the more

severe forms of the disease and this is so. Lloyd, Mitra & Muir show that in

100% of early cases the Wassermann reaction became negative as a result of

anti-syphilitic treatmert and 73.7% of advanced cases became negative after

similar courses. From an examination of these results it may be safely stated

that in early cases of leprosy all positive Wassermann reactions, especially

when tested by the improved technigue of Kahn & Kolmer, are due to a compli-

cating syphilitic factor. It can be concluded that a positive Wassermann

in skin leprosy is due to syphilis in a grest majority of cases, and Pineda(l)
has shown that the Wassermenn reaction is negative in uncomplicated cases of
leprosy in its ordinary phase, but in a certain proportion of cases of "lepra-
resction" without evidence of syphilie or yaws, weakly positive results are
obtained.

Muir concludes that anti-leprosy trestment has no effect on a

positive Wassermann reaction, but an exhaustive series of experiments on this

factor alone has not been published. The writer hopes to carry out such an

investigation if circumstances are favourable on his return to the East.
The present position therefore with regard to the Wassermenn reaction

in syphilis is that except during the periods of lepra-fever, this reaction is

Ref. 1. Eloy. V. Pineda. Studies in the Serology of Leprosy I - Wassermann
Reaction. Philippine Journal of Science. Vol. XXX. lay 1986. p.57.
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not positive. To be certain that this conclusion is correct, a group of cases

should be taken where the Wassermann, or preferably the Kahn flooculation test
should be done before and during & period of lepra-reaction. This, as far as
the writer is aware, has not been done.

3. Non-Specific Serum Tests.

Wade(l) has recently made a study of the serum of lepers by means of
certain non-specific tests, chiefly by means of the Nitric acid reaction of
Briuck, which consists of a determination of excessive globulin precipitate

formed by Mitric acid in dilute serum. He showed that 78% of all cases have

a strongly positive reaction; and anti-leprosy treatment apparently reduced

the degree of reaction, it being strongly positive in only 7%, while it is

strongly positive in 44% of untreated new cases. In cases where anti-leprotic

treatment was unsuitable and where presumably the disease was slowly retro-
gressing, 27% of cases gave a strongly positive reaction.

This test, however, is a non-specific one and changes in the serum
globulin and serum albumen ratio in blood are noticed in other diseases, e.g.

Kala-gzgr. This test cannot be regarded in any way as a specific reaction and

the Culion Authorities conclude that the reaction is of no value in the
diagnosis of a particular disease. These results confirm the statement given
in the earlier part of this Section, that the clinical signs are the only
reliable data on which to base a diagnosis of leprosy. The disease can be

certainly diagnosed whenever one of the three cardinal signs are present.

Ref. 1. H.W. Wade. Studies on the Serology of Leprosy II. - Nitriec Acid

Precipitation (Bruck Method). Philippine Journal of
Scienoe. Vol. 300 NO. 1. May 19260 P064.
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PROGNOSIS.

% 3k ok % %k X % Xk X k

The prognosis of leprosy has to be viewed from a slightly differ;nt
standpoint than is the case in many other diseases. The disfigurement that the
disease produces in the later stages, the deformities that so often result, and
the social stigma attached to the leper, all make it of utmost importance that

something more than a mere eradication of the disease should be the aim. If the

cure results in mutilation and physical deformity the position of the patient
socially is in no way changed, and he cannot in most ocases resume normal life.

The emphasis, therefore, should be laid on the necessity of completely arresting

the disease without leaving behind any deformity. Such a result will be

referred to as an "absolute cure", this term being used for the sake of com-

parison; bearing in mind at the same time that there is no method yet dis-

covered which gives a sure indication that the disease has been completsly

eradicated from the body. When the disease has disappeared from the body,

leaving behind residual deformities, the word "arrest" will be used.

PROGNOSIS IN UNTREATED CASES.

The prognosis in untreated cases is invariably grave, except in the

case of a very few; +the disease progressing to its ultimate termination, and

the amount of mutilation depends on the intensity of the infection. It is
difficult to estimate the duration of the disease in untrested cases. Skin
lepers, especially nodular cases, generally succumb from lepra-reaction or
the cachexia due to many attacks of lepra-fever, or else they die of some

inter-current disease such as tuberculosis, nephritis and dysentery. Few
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nodular lepers live longer than 10 or 12 years. Should such cases survive, the

active signs of the disease disappear and their termination is similar to that

of nerve lepers. The ultimate termination of untreated nerve cases is the

destruction of the nerves affected by fibrous tissue, resuliing in trophic

ulcerations and deformities; the so-called "leper mutilans". The patient may

live for many years after the disease has terminated in this fashion. Excep~

tionally, leprosy may become spontaneously arrested without any residual

deformity or mutilation. An "absolute cure" in an untreated case is unfortunately

very rarely seen. In this Thesis I have recorded two instances of spontansous

cure of leprosy. Case XII was a very early case which became spontaneously

arrested. Case XIII was more remarkable because the patient's condition
developed very rapidly and she beocame a well-developed nodular leper, yet the
disease disappeared completely without treatment. Out of about 10,000 cases -
of leprosy which I have seen I have come across in my experience only two
authenticated cases of "absolute cure" in untreated lepers.

percentage of about 0.01%.

This would be a
Such an estimate may bhe too low as instances of
"absolute cure" in untreated lepers would rarely come to the notice of a
practising physician. ’
Although *absolute cures" are extremely rare, it is not very uncommon

to find certain cases of nerve leprosy advance up to a point and then become
arrested. Such a result ié most often seen in the pure nerve type, when the
disease seems to be localised to one limb.

Cass XI recorded in this paper is

an example of such an occwrrence. In this case both the ulnar and musculo-

spiral nerves were completely destroyed, the former nerve being reduced to a

thin fibrous cord. Presumably the focus of infection had been replaced by
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fibrous tissue. The following case is another example of such an happening.

CASE XX. An Indian male was sent tc a provincial leper home as an early

case of leprosy. On examination it was noticed that the patient had only four

toes on his right foot; one of them apparently had been destroyed as a result

of trophic ulceration. The dorsum of the Poot had the black appearance one not

infrequently sees associated with advanced nervs leprosy. On examination the

foot was found to be completely anaesthetic, both to deep pressure and tactile

sensation. No other lesions were present. In ocountries where the disease is

not seen in a very virulent form, this type of case which becomes arrested with
but slight deformity is not uncommon, and such cases, although they cannot

benefit by treatment, may be allowed, provided social circumstances permit, to

carry on in their ordinary employment.

To sum up the prognosis in untreated leprosy, I cannot do better than

quote the late Dr. Hansen - "Lepers usually die before the disease has run its

course. But in the maculo-anaesthetic form the cure of leprosy is almost

invariably the result. What remains, however, after the cure of leprosy is

very different. We have occasionally a complete subject with vigour and good

health, but usually only a miserable rudiment of a human being, with more or
less paralysed and deformed hands and feet, with unclosable eyes, of which
the lower part of the cornea is opaque, and from which tears run down over

the chqeks, and with paralysed facial muscles unable to close the mouth, so

that saliva constantly dribbles from it. Such cases may however live long and

reach great ages, if under such circumstances this can be looked upon as any
advantage. -~~~ In nodular leprosy, the bacilli in the leprous products
breaks up into granules which finally disappear and there remains of the
leprous product only a scar in which nothing leprous can be recognised.

Occasionally this takes place in all the affected parts, and there remains
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only a widespread anaesthesia, the result of the nerve affections; and in
the maculo-anaesthetic form this is the regular teruination of the disease.

In both cases the leprosy is completely healed.”(l)

PROGNOSIS IN TREATED CASES.

It is very difficult to give judgement on the prognosis of leprosy in
general, for much depends on the stage at which the patient presents himself,
his general health and many other factors. To estimate the percentage of
®absolute cures” in all cases under irsatment, the best idea can be gathered
from a study of the results from the large leper homes. Dr. Wilson of Koreal2)
states that 30% of all cases coming 4o his home have been discharged as
apparent cures. The average duration of the disease in his cases was only
3.3 years, and further, the majority of cases were of the acute nodular
variety and therefore would respond more readily to treatment than the more
slowly progressive case which is so common in India. However, this percentage
is higher than that obtained at other homes, and therefore I am doubtful
whether the 30% of apparent cures are "absolute cures" or merely arrested
cases with some slight residual deformity or anaesthesia. Dr. Wade(3) of
the large Leper Colony at Culion (Philippine Islands) estimates the recoveries
of all cases at 15-20%. The cases at the Culion Leper Colony are mostly of
the advanced skin type. Dr. Kerr(4)‘of Dichpalli, India, states that 19%
of all oasec have become symptom-free in 1926. From these figures and as a
result of my own experience, an average estimate of the "absolute ocures" in
unselected cases of leprosy, when treated under proper conditions, is about
10-12%. When this figure is compared with the estimated 0.01% in untreated
cases, it is seen that the introduction of the improved trestment has altered

Ref. 1. Hansen & Looft. M"Leprosy in its Clinical and Pathological Aspects.”
Trans. by Norman Walker (1895)
2. Leprosy in Korea. Journal American Medical Association 1926, Oct. 9.
Vol. 87, No. 15. pp.1211-1212.
3. H.W. Wade & C.B. Lara. Proceedings of Royal Society of Medicine.
Apr‘il 19270 Pe 1018.

4. Isabel Kerr. Prooeidings of Royal Society of Medicine. April 1927,
p.1012. _
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the outlook for lapers considerably.

PROGNOSIS ACCORDING TO THE STAGE OF THE DISEASE.

It is convenient to describe three stages in leprosy.

l. Invasion period, when the body has acquired no immunity to the

invading organism.

2. Stage of commencing immunity.

3. Stage of subsidence of the disease.

1. In the very early stages, that is, those cases which show signs of

the disease in the form of a few depigmented patches or a slight loss of

superficial sensation, an "absolute cure” should result if treatment is

effectively carried out. I% is during this stage that treatment must be

carried out with care, avoiding excessive reactions, for any severe reaction

is liable to break down an isolated focus of bacilli; as the body has not

acquired any sort of immunity the disease may undergo a serious exacerbation

as the following oase illustrates:-

QASE XXI. An Indian male entered a leper home for treatment. The

diagnosis was made on clinical examination, the patient having numerous
depigmented patches over his back and outer sides of his arms. In addition
there was anaesthesia along the distribution of the ulnar nerves. While
under-going treatment it was noticed that after each injection there was a
slight rise of temperature, but this was not thought to be serious, and the
dose of the remedy (Hydnocarpus ester and 1% Iodine) gradually inoreased.
Forty-eight hours after one of these increments the patient developed high

fever and the previous areas of depigmentation became red and raised and
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bacilli were demonstrated in the lesions for the first time since admission.
Undoubtedly injudiciously increasing the dose ushered in a severe reaction and
the disease rapidly spread, as the body had not acquired immunity. Acute
disease and any substance that will produce protein shock’will have the same
offect on a patient in this stage of the disease.

It can be said, however, that an "absolute cure" should result in

80 ~ 904 of all early cases, provided that their treatment is undertaken
carefully.

2. Stage of commencing immunity.

In this stage, the patient, who is
generally a skin case, has had a series of reactions during the course of the

disease, and the body has acquired a relative immunity and is able to destroy

any bacilli which may be libsrated into the c¢irculation. Therefore any

treatment which will produce a reaction will tend to benefit the patient.

The following case is illustrative of marked improvement following severs
reactions.

CASE XXII. An Indian male had been in a leper institution for about

one year; his condition was fairly advanced, he had a considerable amount of

anaesthesia and a few nodules scattered over his body. In addition mycebac-

terium leprae were demonstrated in the nasal mucosa. The patient contracted

smallpox and when he recovered from the latter disease it was noticed that the
skin manifestaiions.had entirely disappeared and the anaesthesia had diminished.

The patient continued to improve and ultimately became symptom-free ( an
"absolute cure").

It is in this stage that the efficascy of any remedy is diffiocult to
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determine, for any treatment which will produce a reaction, e.g. protein shock,
the;apy, etc., will tend to benefit all patients who are in this stage. Again;
if the patient has a severs form of skin leprosy, especially of the nodular
variety, the disease will take many months before it becomes arresied, and it
is during the prooess of arrest that secondary deformities and paralysis ars
liable to oocur, and therefore the stigmata of leprosy will ever be apparent.

However, with effective treatment about 30% of lepers in this stage should reach

the stage of “absolute cure"; some 50% will become arrested with varying

amounts of residual disfigurements, while the remaining 20% will probably die
of some inter-current disease, or succumb from the result of "lepra reaction'.
Such an estimate as given can only be rough\, for it is difficult to analyse

published statistics to this extent, as each physiocian's ideas of the olassi-

fication of the various stages of leprosy differ.

3. Stage of subsidence of the disease.

In this stage the disease gradually dies out of the body and as the body
overcomes the disease nervs and other tissues are desiroyed by the contracting

fibrous tissue leaving the patient healed of his leprosy, but mutilated beyond

hope of recovery. Treatment will hasten this result but cannot prevent damage

already done, and therefore all the cases in this stage of the disease, if they
do not die of some inter-current infecition, will become arrested with residual
mutilations and deformities.

It is seen therefore that, with treatment in the first stage of the
disease, some 80-90% of cases should become "absulute cures®, while in the

second stage it is reasonable to expeot 304 of such cures. In the last stage
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the patient's sufferings oan only be alleviated by treatment and the process of
natural arrest of the disease hastened.

The Prognosis in leprosy for those under treatment, therefore, needs

careful thought, for it is different in the various stages of the disease. In

skin leprosy, especially of the severe type, the prognosis should be guarded for
while the lesione are responding under treatment secondary reactions may be

taking place which will leave the patient scarred. However, the outlook for

the skin leper is very much more hopeful than it was six years ago, because

of the increase of knowledge and treatment. Naturally the longer the patient

has had leprosy the greater is the likelihood that gross doformity will set in.
While the position to-day is very much more promising, yot one must ever keep
in mind the faot that leprosy is one of the most deceptive diseases the
practitionér is called to deal with, and therefore he should not make the

mistake of being over optimistic; but, on the other hand, if there are no

grounds for it, he should not be too pessimistic, because the keeping up of

the morale of the patient is an important factor in combating the disease.

TREATMENT .
A RAEKRAKK

There is as yet no specific remedy for leprosy, but the effort to find a

real cure for the disease has been age-long. A rapid review of the more

important remedies which have been tried from time to time will now be given.
Later the methods which have met with moet success in the treatment of leprosy
will be fully described.
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The earliest records of the treatment of leprosy are to be found in the

works of Aretaeus, who introduced his treatment in the second cemtury. He used

numerous concoctions for dispelling the depraved humours, ranging from "shavings
of an elephant's tooth in one dram with wine" to a compound medicine from vipers,

which he says "is to be drunk in preference to all others, for it contains

together the virtue of all others." However primitive the physic of Aretaeus

was, yet the general treatment he advocated could not bhe bettered to-day, for
he understood the necessity of maintaining the patients' general health.
Aretaeus says "the food should be pure, wholesome and of easy digestion and

plain, and the regimen in every way well adjusted as regards sleeping, walking

and place of residence. As to exercise, running, tumbling and the exercise

with the leather bag, all these with well regulated intensity, but not so as
to induce lassitude."{1)

From the second century to the present time a vast number of remedies
have been tried. The following are the most important ones.

1. Metallic Preparations.

Of the metallic preparations that have been most used, the chief are
mercury, iodides, and more recently organic compounds of arsenic and antimony.
Dr. Radecliffe Crocker, at the end of the 19th Cenmtury, advocated mercurial

preparations, the chief being injeoctions of mercury perchloride.

Potassium Jodide has been used from time to time, and it has long been
known that a small dose of this drug wil#frequently result in demonstrating
leper bacilli in the nasal mucosa when, previous to its administration, they

were impossible to discover. One still sees the administration of potassium

— - -

Ref, 1. Extant Works of Aretaeus. "Therapeutios of Chronic Infections."

pp. 494-498. Translated for the Sydenham Society by Francis
Addams.
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iodide advooatsd for the purpose of diagnosing doubtful cases; and Dr.

Danielssen used potassium iodide as a test for apparent cure. The dangers of
this remedy were recognised by Hansen, who stated(l) *that even smsall doses of
TIodine produce new eruptions of leprous tubers or patches.”

In order to illustrate the harmful consequenges which may follow the
injudiocious use of iodides, I quote the following cases -

QASE XXII. An Indian male had been in a leper home for over a year and

was given a medicine containing Potassium Iodide grs. V. After three doses
there was a sudden exaocerbation of the disease, and he experienced one of the
most serious bouts of lepra-fever I have ever seen. At the end of these
reactions he was weak and ill and took many weeks to regain his strength. As
the result of this and similar experiences, all the routine expectorant
mixtures I used were prepared without Potassium Iodide.

Arsenic was used by the earlier physiolans, and the late Dr. Danielssen
used it in the form of Fowler's Solution and came to the conclusion that the
apparent good was due to the emaciation produced, but when that was recovered
from the nodules regained their previous size.

Within the last few years the organic preparations of arsenic have been
widely used and one of the preparations which has received extensive trial is
eparsenal (amino-arseno-phenol). Hasson(z) first reported good results in a
number of cases, but he says "Eparseno action was not always reliable and
opinions are contradiotory.”(s) Delamare(4) and others have reported
unfavourably on this preparation, and it is now little used. The chief

fallacy in estimating the value of the organic compounds of arsenic is seen in

Ref. 1. Hansen & Looft

[

Clinical & Pathological Aspects of Leprosy. Trams. by
Norman Walker.

Societe Medicale des Hospitaux de Paris. Oct. 20th,1922,
Vol- ‘60 3E Série P013600
3. Hasson (James) - Unpublished communigation.
4. Delamare - Sur l'hgstoira de 1l'eparseno therapie anti-lepreuse.
Progrés Medical, 1925, April 1llth, No. 15. pp.535-538.

2. Hasson.
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cases with concomitant syphilis. Any treatment which will improve syphilis will

have an indirect result in leprosy; +the same remark of course applies to com-

plicating yaws. Hasson, who has used eparsensl extensively, now admits that the
favourable results obtained by the use of eparsenal may be due to its ametion
on the spirochaete.(l)

Cuprocvanides.

These preparations have been used by numerous workers and

they seem to be beneficial during the stage of commencing immunity. They

apparently cause a general reaction by breaking up fooi of the disease. This

property of breaking up foci of leper bacilli makes the administration of the
drug dangerous in certain stages.

Antimony. Antimony preparations have been extensively used. The workers

in the Philippine Islands carried out a series of experiments on the value of

antimony medication in leprosy. They came to the conclusion that "antimony

appears to be of no real therapeutic value as a means of treating leprosy."(z)
Muir reports(s) that he has found antimony of value in reducing the reactions
that occur in leprosy and says that a "few intravenous injections of small

doses 00.02 ~ 0.04 gm.) of Pot. Ant. Tartrate rapidly brings about a cessation
of active signs."

2. Sera and Vaccines.

Carrasquilla's Serum. Oarrasquilla(4) was one of the first to advocate

serum therapy as a means of treating leprosy.

Drs. Thompson & Frank Tidswell(5)
studied his results and came to the conclusion that they had not found his

sera to be of any value.

In 1905 Major Rost laid claims to the value of a vaccine (Leprolin),

Refwl.Hasson. Unpublished communication.
2.Rodriguez & Eubanas "Treatment of Leprosy with Antimony".

Philippine
Journal of Science, Vol. 23, No. 6. Dec. 1923,
3.Muir Proceedings of the Royal Society of Medicine. Vol.
XX. No. 6. (N 44
4.Carrasquilla.

Sur la sero therapie de la 1%pre. Semaine Med. 1896,A
5.Ashburton Thompson & Frank Tidswell - Serum Treatment of Leprosy. "Lepra',
Vol. I. pp. 140-147.
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made from acid-fast bacilly from leprous lesions; but Lt. Col. Semple(l)
carried out experiments with Leprolin and concluded that defective techmique
resulting in the contamination of the media accounted for the reactions. When

such contamination was avoided the results were negative.

Nastin. The next remedy to receive special attention was Deycke's Nastin,
which was a vaccine prepared frém acid-fast organisms believed to be a culture
of leper bacilli, but subsequently found to be a non-acid-fast streptothrix.

By means of fractional extraction with ether a pure fatty substance, Nastin, was
produced; this afterwards was mixed with Benzoyl Chloride and called Nastin B.,

v Williams(z) and others claimed good results, bu Maoleod(s), Ashburton,
Thompson(4) and others concluded that it was inert,

| The latest attempt at cure by vaccine therapy is that of Hasson, who

claims to be able to prepare a stook vaccine containing & milliards of Hansen's
bacillus to which he adds ten milliards of B.pyocyanegus per 2 c.c.s8 ampoules.
The leper bacilli are collected from blisters producea by freezing with C02
snow(5), 2 c.0.8 are injected into a vein twice a week. Hasson says - "that
after 6~-8 injections the lesions, nodules and ulcers break down and processes
of healing begin."(s) The course of ten injections is followed by a rest for
a week or more, then another course of injeotions given. Manson-Bahr(7) and
Grahem Little(8) have recorded favourable results in early cases. Undoubtedly
reactions can be produced, but Muiés%ested the vaccine out on suitable cases
without success. However, as claims of a somewhat startling nature have been
made the vacoine should be given another trial. The claim that Hasson makes
that his vaccine contains leper bacilli in large numbers needs confirmation by
Ref. 1. Journal of Tropical Medicine, Sept. 1905.

2. Nastin Treatment. "Lepra", Vol. III, pp. 246-262.

3. Macleod (John). Two cases of Leprosy treated with Nastin. "Lepra", Vol.

4. Nastin Treatment,x}ieg;zz?.Vol. III, pp.269-2873.

6. Hasson. British Medical Journal, Dec. 4, 1926. p.1034.

6. Hasson. Unpublished communioaiign. tv of Tropical Med % Hoed (1928
Te . Transactions Royal Society of Tropical Medicine giene
8. N(I}a!"rﬁl%rx; %aik}o!:ole. %&rétfate Nodulary Leprosy cllrzred by Vaocine Treat.ment.y !
e British Medical Journal, 1926. Vol. IIL.*Dec. 4th,p.1034.
9. Private Communication.
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independent, workers. This I hope to do when I return to the East, as Dr. Hasson

has offered to supply me with vaccine.

During a recent discussion, Macleod, Rogers, Cochrane(l) stated that they
considered the results produced by Hasson's vaccine are due to protein shock,
Hasson maintaining that his vaccine has a specific curative aotion.(z)

3. Vegetable 0ils, other than Chaulmoogra.

In the early days Cashew and Garjun oils were used externally in India.
Garjun oil is still largely used by the lepers, wh@ claim great benefit, but
any good that it may do is probably the result of the vigorous massage resorted
to in‘rubbing the o0il into the skin.

When the esters of hydnooarpus and chaulmoogra oil were introduced
similar preparations of linseed 0il, soya-bean oil and cod liver oil were
tested, These proved to have some beneficial properties but were not so
efficacious as the hydnocarpus oil preparations and experiments along these

lines were discontinued.

Chaulmoogra 0il and its derivatives. Chaulmoogra oil has been used for

very many years, and the claim that it is one of the best remedies for leprosy

has never been disputed. This oil has had a long reputation in India as a

remedy for leprosy. Much evidence of its value has been obtained and in 1916

Hopkins(s) published the results of a fifteen years trial of chaulmoogra oil,

which were as follows:-

Cured Lesions disap. Improved Progress Worse or
% arrested died
82 Incipient cages 17 4 24 14 12
88 Advanced 0 0] 21 ] 71

Ref. 1. Progeedings of the Royal Society of Mediocine. April 1927. pp. 1018,

1021, 1025.
2. Ibid.

3. New Orleans Medical & Surgical Journal, 1916. No. 69. p.223.
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These figures show that good results were obtained in incipient cases but

almost complete failure in advanced ones. The greatest drawback to the oral

administration of chaulmoogra oil is the gastric irritation and nausea which

follows, Engel Bey in 1911(1) claimed he ocould overcome this with his preparation
of anti-leprol, a specially purified chaulmoogra oil.

Favourable results were
reported in forty cases.

This preparation has never come into general use.

Dr. Victor Heiser made a further advance when he treated lepers with the now

well-known Mercado-Heiser mixture, consisting of chaulmoogra o0il 60 c.c.s cam~

phorated oil, 60 c.css. and resorcin 4 gms. Dr. Heiser reported that 11.1% of

his cases were apparently cured by this remedy. This preparation caused a

considerable amount of pain and in India it was found impossible to persuade

patients to persevere with treatment long enough. On this acoount, Sir Leonard

Rogers, working in Calcutta, prepared 3% solutions of Sodium Hydnocarpate and

On
account of this these remedies were replaced by the ethyl esters of Hydnocarpus

0il by Muir, who continued the researches of Rogers.

Gynocardate, but they produced thrombosis of the veins when injected.

In 1924 the preparation
which was being used was the ethyl ester of hydnocarpus oil combined with 104

Thymol. Thymol was reélaced in this preparation by creosote and csmphor, but
camphor was not recommended by the workers in the Philippines, although workers

in Korea continued to use it, combined with pure chaulmoogra oil. In India,

however, the following preparation was introduced - ethyl ester of Hydnocarpus

0il 50 parts, Olive 0il 50 parbs, Creosote 4 parts. As a result of the

favourable reports from Korea of the benefit of pure hydnocarpus oil, experiments

were carried out in 1925 in certain centres in India, to compare the relative

Ref. 1. Engel-Bey. "The Treatment of Leprosy, especially by Anti-leprol.”
Therapeutic Medicine, January 1911. -
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value of pure hydnocarpus oil and the ester prepared from the oil. At Purulia

1 organised a series of experiments on this point. The results were as follows:-

A. Ester of Hydnocarpus Wightiana 0il 50 pts. Olive 0il 50 pts. Creosote 4 pts

Stage of cases. Symptom free Improved Stat. Worse.
Al. (early pure nerve) 474 35% 184
Bl. (mild skin) 1004

B2. (moderate skin) 68% 194 134
B3. (severe skin) 56% 33% 114

B. Hydnooarpus 0il and 4% Oreosote.

Al. 8% 2% 19% 314
Bl. 44.5% 44.5% 11%
B2. 24 49% 414 8%
B3. 924 8%

I+ should be pointed out that to hold Bl. cases statiomary is actually
an improvement, as they would naturally pass into the B2 stage. The results
of these experiments favoured the use of pure hydnocarpus oil and 4% creosote.
To asses the value of creosote I asked the medical officer in charge of the
Home at Calicut to injest pure hydnocarpus oil alone and the following'is an
abstract of the report sent to me:- "The number of cases treated were 51,
but the number of abscesses produced as a result of using the oil alone was
12.54."

It should be pointed out that under ordinary ciroumstances abscess
formation should be negligible. In spite of the high abscess rate the medical
~officer at Calicut stated "Prom our experiencs we have no hesitation in
saying that the pure oil treatment has been found far superior than the ethyl
ester mixture previously used." The patients were then given the pﬁre 0il and

4% creosote and the number of abscesses were negligible. As a result of such
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experiments the routine preparation in general use in India is pure hydnocarpus
Wightiana oil and orcosote to the extent of 44.

It should be pointed out that the hydnocarpus oil derived from the various
species of hydnocarpus tree seem to be equally effective. The commonest
varieties of hydnocarpus tree from which the o0il is extracted are:~ Hydnocarpus
Wightiana (S. India),'Hydnocarpus Anthelmintica (Siam, Burma), Hydnooarpus
Kurzii (also known as Teraktogenous Kurzii, or the true chaulmoogra tree)
(Burma, Siam, China); in addition the oil extracted from the two species
Hydnocarpus Subintegra (Siam) and Hydnocarpus Woodii (Borneo) seem to be
effective in treating lepers.

Having now briefly reviewed the more important anti-leprosy treatmeﬁts
which are or were in use, I shall now comsider the routine treatment under the
following heads: -~

1. General Treatment.

2. Special Treatment.

a) Routine.

b) Contra-indications.

¢) Complications following injections -
l. General.

2 Localo
3. Local Treatment. |
4. Treatment of complications and sequelae.

Lepra Reaction.

Abscesses.

Ulcers (Leprotic - Trophic)
Tuberculosis and Leprosy.
Lardaceous Disease.

o RO TR

l. General Treatment.
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Leprosy, being a chronic disease and one of long duration, the success

of one's treatment depends as much on the maintenance of the patient's general

health as on any specific remedy used. In treating the general condition of the

patient emphasis should be laid on the following points:-

1. Predisposing discases.

Predisposing diseases play a large part in

the etiology of leprosy; they also retard progress. Therefore, until such

diseases as syphilic, hockworm and malaria are attended to, the specific

treatment hes little chance of success. The injections of hydnocarpus oil can

be given along with treatment for a concomitant eilment. It is advisable,

however, to withhold the injections while courses of N.A.B. are being given,

for N.A.B. itself is liable to produce reasctions; but during the subsequent

mercurisl courses, the injections should be carried out.

2. Good Food. A properly balanced diet is of great importance if the

treatment of leprosy is to0 meet with success. The diet should contain plenty

of fresh vegetables and fruit; stale and partially decomposed food and highly

spiced dainties (relished by natives) must be avoided.

3. Constipation. This is especially stressed because its importance

is not gemerally recognised in the treatment of leprosy. Constipation is

common among lepers, and a constipsted leper will not readily respond to
treatment.

4. Exercise. As in tuberculoesis, so in leprosy, this is one of the

most important adjuncts to treatment, and therefore great insistence is placed

on graduated exercises. Lepers, especially those in the early stages, are not

ill men, and therefore can be gradually trained until they can take compara-

tively violent exercisg, e.g. walking until they reach a maximm of 10 to 156
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miles a day. For young adults such games as football and oricket may be indulged
in. Physical drill is another excellent form of exercise. Exercise should be
stopped before fatigue is experienced.

. Fresh air. This plays as importanmt a part in the treatment of
leprosy as it does in the treatment of tuberculosis.

6. Baths. Warm and cold baths should be given and the patient well

rubbed down afterwards. Patients can be taught to rub each other down.

7. Sexual activity. This should be interdicted for it tends to sap the
vitality needed to overcome the infection.

2. Special Treatment.

As stated earlier the freatment which has been generally adopted is that
of Hydnocarpus Oil and Creosote (4%). I shall confine my attention to this
remedy, the technique described differs in no reépect if the ethyl ester mixture
is used; the latter mixture tends to cause stronger reactions and therefore
should be used with greater ocare.

The best method of administering the oil is that used and advocated by the
Calcutta School of Tropical Medicine, the method of subcuﬁaneous infiltration.
The technique is as follows:- Use a ten c.c. syringe with a needle of suitable
size, and divide the body into eight parts, viz:-

1. The extensor aspect of the left arm.
2. " " " * pight arm.

3, ' . " "  left forearnm.

4, " . ®*  pight forearm.
5. The left buttock.

6. The right buttock.

7. The extensér aspect of the left thigh.

g, ® " " " right thigh.



"‘MetKod of sutcutaneovs inflitTa-tion.
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Never inject In the inside of a limb or near a bony surface.

Having selected one of the above sites, introduce the needle with a sharp
push into the layer between the superficial and the deep fascia (the needle
should be freely moveable under the skin)} and inject £ CuC., then withdraw the

needle partially until the point is free from fascial entanglements; then

introduce the needle in another direotion and injeot another % c.c. Continue

thus round an arc of a circle, the original needle puncture being the centre.

In this way one should be able to inject 5 c.c.s or more by puncturing the skin

once only. Injections are given twice a week, commencing with 1 c.c. (in bad

skin cases with % c.c.) and going up to 12 c.o., increasing by £ c.c. each time.
During the treatment a watch should be kept on any reactions which may occur.
While one ¢annot lay down hard and fast rules as +6 the stoppage of the injections
during a reaction, yet the following may serve as a guiding principle:- If the

temperature persists for more than 24 hours after the injection do not

incresse the dose; if it keeps up for more than 48 hours, halve the dose, if for

more than 72 hours, stop the injeotions. As experience is gained ome will

often find that the injection of small doses can be cautiously continued in
spite of slight rises of temperature.

Qontra-indications.

1. Pulmonary tuberculosis. This is the chief comtra-indication to

treatment.

Hydnocarpus Oil and its derivatives cause severe reactions in those
cases which are complicated by tuberculosis and therefore should not be given.

* Reactions are liable to cause serious exacerbations of the tuberculous

procesces.
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2. Nephritis. Nephritis is a common complication of leprosy and the
Culion Authorities stress the harmful effects that may be produced in such

oases with the hydnocarpus oil preparations.

2. Eye lesions. Iritis and Iridécyolitis. If the patient has, or
develops during treatment, iritis, or for that matter any inflammetion of the
component parte of the eye, the treatment should be stopped at once, and the
eye lesions treated actively, the injection of hydnocarpus oil not being
continued until the eyes have completely recovered.

Dimness of wvision.

This is a symptom sometimes complained of by
patients under treatment with hydnocarpus oil preparations, and is probably

a toxic manifestation of the druge Injections should be stopped and I have

found smmonium chloride five grains three times a day to be beneficiel.

4. Debility. Treatment with hydnoosrpus oil should not be given to the

debilitated or emaciated subjects. Sometimee if large doses (above 10 c.c.s.)

are continued for long periods the patient begins to lose weight and if treatment

is carried on debility rapidly ensues. It is wise therefore when a dose of

12 CeCes. is reached to return to 5 c.ce.s. and begin to work up again;

stopping the injections for two or three weeks every few months is sometimes

found to be beneficial.

Complications following injections. 1. General.

(a) Immediate. Some patients complain of dizziness, choking and a

tight-feeling in the chest immediately after injection; a short rest in the

recumbent position is generally sufficient to overcome this. If the ester
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preparations are used and a vein is entered, severe coughing generally ensues;
this passes off faifly soon and is not as a rule serious. When the oil is used
care must be taken to see that the point of the needle has not penetrated a vein.

This can be done by pulling gently on the piston of the syringe before injecting

the oil. The dangers of fat emboli are not negligible. Most of the immediate

complications are unimportant and not a few taken advantage of by the more timid

patients as an excuse to discontinue treatment.

(b) Delayed. Frequent complaints of pain and cough ascompanied by loss

of weight should put the physician on guard against the possibility of activation

of a latent tubsrculous focus. If the patient complains of the persistence of

headache, dizziness and general malaise, the urine should be carsfully examined

for albumen and other abnormal constituents.

Complications following injections. II. Local.

(e) GComplications at site of injection.

If injeotions are given properly
there should be no pain after the first few minutes. Continued pain without
inflammation or induration may be due to bruising of the tissue as the result
of using a blunt needle, or injecting too near bony surfaces or in a part

where the skin is tense.

(b) Induration. If more than 2 to 1 c.0. i3 injected in one spot hard

indurated swellings are apt to occur. These should be treated by fomentations.
(¢) Abscesses. If too large a quantity is injected into one spot an

absgess is liable to follow. This should be aspirated and weak tr. of iodine

injected after the pus is withdrawn. Unless very large, or if the pus repeatedly
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gathers after two or three aspirations, such abscesses need not be opened, as the

pus is found to be sterile. If the syringe or needle hese been contaminated,

any septic absoess which might result should be treated on ordinary surgical
lines by incisions and free drainage.

Local Treatment.

Local Treatment of Leprous lesions.

~ Counter irritants of various descrip-

tions have been long used in the treatment of leprosy. As a result of various

trials siuir{1l) found that the best application for leprous lesions was

trichloracetic acid.

Treatment of depismented patches, skin rashes and nodules.

All patches
should be paintéd with trochloracetic acid, diluted 1.5 for the face, and 1.3

for the body. Only a few patches should be painted at a time and the same set

of patches should pot be treated more than once in ten days. Trichloracetic scid
is a strong irritant and may caus%ulceration if used injudiciously. For
nodules one in one acid may be used, but only paint a few at a time.

Treatment of Complications and Sequelae.

1. Lepra Reaction. This in its more marked form is called "lepra-fever",

‘and is en important condition which should be recognised by all who treat

lepers. It is seen both inkreated and untreated patients, but if anything

rather more frequently in the former. Treatment tends to break up the bacilliary

foci and so may precipitate a reaction. Lepra-reaction is genérally ushered in
by a rise of temperature, and in skin cases especially, fresh eruptions are apt
to break out. These may be erythematous, papular, vesiocular or nodular,

depending on the stage of the disease and the severity of the reaction. When

Refv 1. Muir (E.) "External Medication in Leprosy." Indian Medical Gazettie,
1926. May, Vol. 6é1. No. 5. p.215.
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the attacks sre mild and the patient is in the stage of commencing immunity,

the sharp fever induced by such reactions is usually beneficial. But in its

more severe forms, and especially in the non-immune stage, reaotions are harmful

and if these are repeated or last, as in some cases for weeks, a definite

cachetic condition may set in.

Lepra-reaotion does not only manifest itself in fever and exacerbation
of skin symptoms, but rheumstic pains, neuritis, orchitis, or adenitis may all
be found. The neuritis which is sometimes seen may be very severe, and the
nerve may become very swollen and painful, as the following base illustrated:-

CASE XXIIJ, While visiting a provinoial leper home, I was shown a casep?f

severe neuritis of the ulnar nerve. The patient had leprosy for more than a year

and he had within the last few months developed a severe neuritis which had

resisted all treatment. On examination the right ulnar nerve was extremely

swollen and tender at the elbow, fluctuation was elicited, and I decided to
operate. An incisior 4" long was made over the swelling and the ulnar nerve
exposed and completely freed and incision of 3 ins. was made into the nerve
sheath, and a small quantity of sero-purent fluid escaped. The nerve was
freed from its sheath and dropped back again and the skin incision sewn up.
The immediate result of the operation was relief of pain and by the time I
left the tenderness had completely subsided. The subsequent history of the

case could not be followed.

The nature of the phenomena called "lepra-reaction" are imperfectly
understood; the theory that is most acceptable to me is that put forward by
the workers at Culion, who consider that it is an allergic phenomenon, analagous

to the sensitisation phenomena seen in tuberculeosis. Another and older theory
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is that the reactions are exaggerated stages of the leprous process; but the

remarkable lack of toxicity of the bacilli generally is very striking, and it is

difficult to conceive that the bacillus can suddenly and sporadically produce

real toxins in any great smount. Again, another objection to this theory that

the Culion workers point out is "that in the ordinary phases of the disease the

potentiality of pus production is not even suggested, while it commonly occurs

in severe lepra-reaction."(l) Whatever the explanation of lepra-reaction,

it is important to recognise and treat it.

Mild attacks of lepra-reaction oan only be detected by keeping regular

temperature charts. Four-hourly records are preferable and injections should

be regulated according to the temperature chart. In more severe cases the

patient should be put to bed and the bowels well opened with a saline aperiént.
If headaches, rheumatic or neuralgic pains are severe, phenacetin or aspirin
should be given. Large doses of sodium bicarbonate are beneficial, and 10 m.
°f 1.1,000 adrenalin solution in 30 m. of normal saline once a day sometimes
has a marked effect. If the fever lasts for more than a week an injection of
0.02 or 0.04 gms. of Potassium Antimony Tartrate sometimes brings the reaction
to an abrupt end. During the acute febrile stages a bland, semi-fluid diet is
indicated. If there is accompanying neuritis and the effected nerve is swollen,
tense and painful, the nerve sheath should be well opened and the wcund closed.
The nerve sheath itself should not be closed. Should a nerve abscess develop
it should be opened under strictly aseptic conditions and the wound swabbed

out with weak tincture of iodine and sewn up without drainage; for if it is

drained secondary infections are liable to occur. In chronic lepra-reaction a

Ref. 1. H.W. Wade & J.N. Rodriguez. "A Desoription of Leprosy, its Etiology
Pathology, Diagnosis & Treatment". zIn the Press.s
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low grade suppurating adenitis is sometimes present, affecting especially the

inguinal glands., These affections are very intractable and can only be treated

by constant antiseptic dressings; weak tr. of iodine so useful in the treatment

of trophic ulcers is too painful a remedy for extensive use. Complete surgical

removal is hardly a practical measure in many cases; however, where possible,

operation might be tried.

Treatment of Uloers.

These are naturally divided into two types:-
(a) True leprotic ulcers.

(b) Trophic ulcers following nerve destruetion.

(a) Leprotic ulcers. These are best treated with applications of crude

chaulmoogra oil; with careful treatment and with due regard to general cleanli-~

ness they generally cleap up. Ulceration of the nasal mucosa is sometimes

tiresome. The following prescription I have found most useful:-
R. Camphor Dramchms Two
Creosote " Two
Hydnocarpus 0il Ouncesi One
Olive 0Oil " Two

Se Two or three drops to be placed in the nose twice a week.

Crusts can be kept from forming by soaking a little gauze in liquid paraffin
and epplying night and morning.

(b) Trophic ulcers. For small abrasions these can be sealed by applica-
ARsvn

tions of tr. benzoini Co after having thoroughly cleansed,with iodine. Larger

ulcers should be dressed with gauze soaked in tr. Iodii mitis, or 1.1000 basio

fuchein. For cleaning up foul ulcers the surface should be cleansed with
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hot permanganate solution, dried and gauze soaked in tr. of iodine applied. A

useful but more expensive remedy is hydrogen peroxide (10%). The surface of

the ulcer is painted with this after pefrliminary cleansing with potassium

permanganate; this is an excellent remedy for the septic conditions which so

often follow burns in secondary anaesthetic cases. Hot fomentations and wet

dressings are sometimes applied to large foul ulcers in the hope that in this

way sloughs will separate mors rapidly, but the tissues being so devitalised do

not respond to such treatment; instead the surrounding skin becomes oedematous

and rejd and while a few sloughs will separate, yet the hot moist dressings
afford a good medium for septic organisms and instead of cleaning up the foul

surface the infection spreads to the surrounding tissue, and there is a grave

dahger of moist gangrene following. The best method of dealing with extensive

foul ulcers is to wash the part well in hot permanganate solution. A perman-

ganate bath may be used, but the limb should not be immersed for more than ten

minutes; after the bath the ulceratéd surface is cleaned up and all sloughs

are carefully separated with a pair of forceps, then the whole is well and

thoroughly dried, tincture of iodine is then applied to the whole surface, or,

alternstively, hydrogen peroxides the ulcer is then well dusted with a 1.3

boroiodoform powder and dry gauge is applied and the limb bandaged. In severe

cases four-hourly dressings may be needed. In this way the surface is kept as

dry as possible, and the boroiodoform acts as an antiseptio and deodoriser.

Many advanced trophic sores become infected with maggots as a result

of continued neglect when the patient is outside a leper home. The most

efficient way to deal with maggot infeotion is to kill the maggots with
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chloroform and extract them with forceps, and then dress surface with iodine

and boroiodoform as described.

Trophic ulceration with sinuses are often seen, and when such sinuses

occur in the feet and hands the infection tends to spread down the tendon sheath,

and the septic process is hard to control; one fears opening up the whole

sinus lest the infection spreads still further. I have found that such sinuses

heal rapidly if tincture of iodine is injested along the whole length. This is

done every other day till the sinus closes. Because of the complete loss of

pain sense in secondary anaesthetic cases, tinoture of iodine can be freely

used, and being a spirit solution the objection to wet dressings is overcome.
Tuberculogis.

As stated earlier, active phthisis is a contra-indications to chaulmoogra
therapy. The ethyl esters of cod-liver oil mixed with iodinél%an be used;
the dose is 3 - 4 c.c.5. Under this treatment both the tubersculosis and
leprosy tend tc heal, but as such cases are usually advanced, special treat-
ment is of little avail. Sodium Morrhuate (3%) may be used instead of the
esters.

Lardaceous disease.

In my experience this is an uncommon complication of leprosy, having
only seen one well marked case. The treatment is along general lines.
Hydnocarpus oil injections must om no account be given; septic foci, etec.,
must be carefully treated, and the general health maintained at as high a
level as possible. In spite of all treatment the patients tend to get rapidly

worse.

Note 1. Formula - . .
Ethyl Ester Qod Liver 0il 1 part
JTodine part |
Olive 0il parts |
Doge 4 — 4 C.C.8.
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PREVENTION.
Aok oK AR R ok 3k

All are familiar with the regulstions for the separation of lepers which

are to be found in the Biblical records. "Unclean, unclean, without the camp

shall be his habitation", has been the sentence passed on the leper in many

countries. Until recently the only method for the prevention of leprosy which

was considered at all efficacious was the method of compulsory segregation.
The segregation of lepers combined with an increase of knowledge on the part
of the public of the importance of cleanliness, and of hygienic requirements,

have been the main factors in ridding the chief countries of Europe of this

menace. As pointed out in an earlier part 6f this Thesis (vide p.3. ) it is

in just those countries where strict segregation was neglected that leprosy
still lingers.

When methods of compulsory segregation were introduced into the countries

of Europe, the disease was already on a decline. It can be readily understood,

then, that this method succeeded in completing the elimination of leprosy.
Impey(l) was the first authority to doubt the practicability of compulsory

segregation in countries where lepers existed in enormous numbers. He stated

that "the results of the stringent Cape Leprosy Repression Act have not been

satisfactory, and that the disease had steadily increased". In 1921 Jose

Albert(2) reviewed the results of 15 years compulsory segregation in the
Philippine Islands, and published the following instructive table.

Ref. 1. Impey (S.P,) S. African Medical Record. 1918. May 25. Vol. 16. No. 10.
2. Jose Albert. "Leper Segregation in the Philippines®. The Journal
of the Philippine Islands Medical Associstion. Vol. 1.
July - Aug. 1921. Ko. 4. pp. 131-142.
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Number of lepers admitted to the Culion Leper Colony.

From July - December, 1906 802
Jan, - " 1907 690
" " 1908 1,603.

" " 1909 1,378

" " 1910 930

" " 1911 889

. " 1912 964

» ' 1913 795

¢ ' 1914 859

" . 1916 565

" ' 1916 966

. ' 1917 613

" " 1918 973

" .o 1919 6561

" " 1920 603

From January to May 1921 384

This writer concludes from a review of these figures that:- (1) "Fifteen years

of the experiment in complete segregation in Culion have not succeeded in
reducing the annual number of admissions to any reasonable degree, which might
justify the continuation of such a measure®. (2) "The Gulion experimert is not
based upon our present knowledge of the degree of contagiousness of the disease",

and (3) that there is "sufficient reason to condern the presenmt system of com~
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pulsory segregation of all lepers as being unjustified.”

While many authorities came to see the futility of endeavouring compul-
sorily to segregate all lepers in countries where the nmumbers ran into hundreds

of thousands, Muir(l) was the first to propound an altermative method for

dealing with the leper problem. After stating that "while leper colonies and

hospitals may segregate several thousands of lepers at heavy expense to the

rate-payers, they cannot hope to attract many early cases." Muir puts forward

a new method of control of the disease when he said "If progress is to be made

the problem must be tackled at the fountain head. In other words, those who

are in the early stages of the disease must be attracted and brought under
treatment before they have had time to become a danger to the community."

"This object can only be attained by opening dispensaries in endemic areas
and putting them in the charge of those who have had sufficient experience

and have been specially trained for the purpose.”

In a report issuved to the Public Health Department of the Government

of Siam, the writer gave the following as the chief reasons against compulsory
segregation: -~
1. It only brings the easily recognisable leper under control. The

early and more hopeful cases remain in hiding; and as early skin leprosy is

not easily diagnosed the majority of lepers will remain in the infective stage

for a period, of what may be years, before they are segregated.

2. It puts an unbearable burden on a state and entails the expenditure

of vast sums of money.

Ref. 1. Muir (E.). "Notes on Transmission of Leprosy". Indian Medical

Garette, 1923. Vol. 58, p.574.
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In support of the first reason against compulsory segregation, the

census returns for India can be quoted. In 1921 it was estimated that there

were 102,000 lepers, but from personal experience I am convinced that this
number can be multiplied by eight or even ten before an accurate estimate would
be arrived at. In an area in Bihar (India) in which the writer was asked td
send in a report conecerning a rumour of the great prevalence of leprosy in that
district, thirty early lepers, none of whom were entered on the census returns,

were picked out at random from & orowd that gathered out of curiosity.

exsmples could be multiplied many times.

Such

For support of the second reason one only needs to study the expenditure

of the states that advocate compulsory segregation. One sixtieth of the

financial budget of the Philippine Islands is expended on leprosy worke.
In a lecture delivered by the writer to the Princes and Nobility of
Siam(ll the need of efficient methods of prophylaxis was stressed and the

following three reasons, which account for the continuance of leprosy, were
given: -

1. Imperfect knowledge of the disease on the part of the great ma jority
of the medical practitioners in the counmtry, and therefore their inability to

advise and treat the disease.

2, Lack of knowledge as to the exact number of lepers in the country,

and distribution and type of leprosy in existence.

3. Lack of knowledge on the part of the general public and so the

leper, not knowing that early leprosy can be "cured" if treated properly, will

Ref. 1. R.G. Cochrane. "How to Rid a Country of Leprosy". Re-print of

Lecture published by "World Dominion Press",
1, Tudor Street, E.C. 4.
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not come for treatment and his friends will not force him to go, because they

Pear he will be shut up in an asylum and never be liberated.

In view of these considerations, any scheme therefore which is designed

to cope with this problem should include;-

1. The training of the iedical Profession (including students) in the
diagnosis and prevention of leprosy, and the education of the general publio
by means of propaganda.

2., Establishment of leprosy hospitals where the esrly infective case

can be treated in an atmosphere which encourages hope.

3., Establishment of out-patient dispensaries for the treatment of the

early non-infective cases, and those infective cases which can be efficiently
segregated in their homes.

4. The maintenance of a few asylums where the pauper and beggar leper

in the advanced stages of the disease can be cared for in a humane manner.
These points will not be considered in detail:-
1. The training of the Medical Profession and General Public. Whatever
the scheme is for the prophylaxis of leprosy, there oan be no doubt that the

general practitioner plays a very great part in the prevention of this disease.
It is to the general practitioner that the leper comes first, in a great
number of instances, and if he is unable to detect the early signs of the
disease, the consequences may be disastrous, not only to the individual, but
to the country at large. Therefore there should be courses at suitable centres

in the diagnosis and treatment of lepers for practitioners and medical students.

Propaganda with a view to educating the general public can only meet with



W ,vaudﬂbdhm.%.nﬂ/v R .\Jub: . ) " T
TPeH  pue sulcy uader Jo wey yBaoy

‘savR)
%a.rmw sof Pap

bl
bussaxcy
BAL Ehnd i
. l
w‘. i) seder] 405 SPEM mww_nww& M (s9sep pasuespy)
m. . SpaeM susur LOAU..H
Y
L L O [ [
A | B R v B
3 . P -saunye(]
2T e Y I — Y i
[ ) ,m_v.—d? U.cUEO?
Tpunoduc)

.n ca1— -‘U va..—ﬂ-d.d&: ;



(75)

success if therc are enough doctors trained who are capable of treating the
disease,

2+ Establishment of Leprosy Hospitals.

Such hospitals should bs organised
along the lines of tuberculosis sanatoria, where only the cases that will

recover and be able to resume normal lifs again would be admitted. The situation

of these hospitals should be carefully selected with a view to providing smple

ground which the patients can cultivate, and ample room for games and physical

exergises. In addition, an adequate water supply should be availabls and the

site which is chosen should not be on swampy or malarious lands. Toooften the

spirit of "anything will do" is seen in the selection of a piece of land for

such inmstitutions. The buildings should be well built and the patients graded

according to the stages of the disease, so that early nerve cases and early

skin cases are as possible placed in separate wards. The most suitable type

of building is one which is divided into three wards, each ward holding four

patients, or the cottage system can be encouragsd. There should be a centrally

placed hospital for those cases which need special treatment, for example,

those suffering from other acute fevers, acute lepra-reaction and also for

surgical emergencies. The administration block, chapel, recreation roon, etc.,

should be all conveniently placed. An efficient conservancy system is essential,

the best being a water system, linked up with a number of septic tanks. If

carefully supervised, trenching of the night soil is satisfactory. The staff
should consist of a specially trained medical man, his assistants and nurses.
If the hospital is large, it is almost essential to hake a fully qualified

ﬁursing—sister in charge. There should be an administrative officer apart from
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the medical officer. If such hospitals were available, they could also be used

a8 centrss for research and teaching.

3. Out-Patient Diépensaries.

It is well known that many early cases of

leprosy need not be segregated, and, further, it would be impossible, on account

of the expense involved, 4o have a sufficisnt number of leprosy hospitals to cope

with the problem. Leprosy dispensaries or out-patient cliniecs should be

established in all important towns, and in the districts where leprosy is

prevalent, a dootor who had special training could be placed in charge and

would treat suitabls cases. Cases needing special care in treatment could if

possible be transferred 4o the nearest leprosy hespital; advanced cases would
be rejected, or, if paupers, sent to the nearest leper asylum.

4. The Piace of the Leper Asylum.

So long as there are chronic adwanced
lepers, who in the uncared for state are the most miserable of men, it is a

humanitarian duty to have some place where they can find rest and comfort. It

is naturally not the best policy to house the early cases along with the late

hopeless case, for the psychological effect of continually seeing the end result

of the disease is detrimental to treatment. It is not wise to discharge the

0ld advanced, mutilated cases who have become non-infeotive, because public
Opinion in the East is not yet prepared to take such cases into society and
care for them. Therefore, unless the advanced leper is segregated as far as
Possible, the pauper and beggar problem would tend 4o increase.

Of course, if
an advanced non-infective case can be adequately cared for in his home, there

is no object in isolating him.

If such a scheme as out-lined were carried out, the result would be that

a complete system would be developed, not only for the care of the orippled,
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but also for the care of the early case. It must be admitted, however, that

only a few countries in the East have facilities so perfected that such a scheme

could be set in motion. In India a schéme on the above lines is rapidly being

developed. The Mission to Lepers(l) is organising, as far as possible, a leper
hospital in each province, so that the early case can be properly treated, and
the homes for the advanced cases adequately supervised.(l) The leprosy hospitals

will be adequately staffed with facilities for treating out-patients and for

training medical men and others. In addition, the British Empire Leprosy

Relief Association (Indian Branch) is concentrating on the following points:-
1. Appointment of special research workers.
2. Establishment of out-patient clinics.
3. Training of doctors for these clinics.,

4. Propaganda.

5. Survey to estimats the areas of greatest prevalence of leprosy.

Such experiments as are being carrisd out in India will be watched with
great interest, for the Authorities there contend that the method of compulsory
segregation can never rid a country of the scourge of leprosy.

As leprosy is frequently a houe%infeotion, Rogers(g) has pointed out
that by carefully tracing contacts the problem could be brought under control.
In countries such as South Africa, such methods are feasible, but in India it
is almost impossible to keep'trace of contacts, and therefore any method
devised for this end would certainly break down. Paroled cases should be told
to come up for re-examination at frequent intervalsg every three months for the
ot i R Qo "HizeL L g BT U e,

W.C. 2.

. Sir Leonard) Proceedings of the Royal Society of Medicine
2. Rogers (Sir Leon V<)>l. XX, No.gs, April 1927. p.1024. ’
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first year and at six-monthly intervals for five years. In Africa and

countries where conditions are very primitive, such a scheme for the prevention

of leprosy is hardly practicable, But in view of the improvement in treatment

anti-leprosy work should be so planned that the early, rather than the advanced

case, should be encouraged to come. When the local conditions with regard to

leprosy have been studied, planning on a larger scale could be instituted.

I+ will take decades, if not centuries, to rid any country in the East

of leprosy. If the ultimate aim of leper work is the education of the medical

profession, the attracting of the early leper, and the fostering of an

enlightened public opinion, in the course of many years the Leprosy Problem

will begin to come under control; and once it rogches this stage, then in a

comparatively short time the disease will gradually disappear, for the conditions

in the country will be inimical to the spread of leprosy.
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