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FOREWORD

The purpose of this booklet 1s to form
the sheleton of a scries of six lectures on
leprosy to be deliveied to doctors and
medical students Any one undertaking
to deliver such a course of lectures should
himself have had considerable climcal
experience of the disease and should am
phfy the information given m this booklet
by reference to other Iterature on the
subject [or this purpose the boolklet en
titled Leprosy  Diagnosis  Trea ment
and Prevention  (published by the Br tish
Cmpune Leprosy Relief Association Indian
Council) will be found specially useful
Such courses of lectures should be supple
mented by chnical and pathological de
monstrations so s to give a practical
hnowledge of the diagnoss differential
diagnosis and treatment of leprosy as
well as a general understanding of the
disease

Our thanks are due to Lt Col Acton
for the use of several of the pictures of
skin diseases allustrating  the Jecture on
diagnosis

Sets of lantern shdes corresponding
to the pictures and copies of other hitera
ture conuected with leprosy are to be
had from the Secretary Bntish Cmpire
Leprosy Relief Association Indian Council
Delin ()or Simln)
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CLINICAL STAGES
The Courss of Leprosy and Classificatlon of Stages and Types
SLIDE No »

LEFROSY CURMES
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1he old mssifation of leprosy into maculo
mtsthetie nodulir and nuned cases 1s not found sats
factory when the whole course of the disease 1s tahen
nto consideration as many types of lesions cannot be
de cnbed under these headings

Ihe course of 1 typral case of leprosy may be
tllustratad by 1 parbolic cunve (shide No 1), the
vertial indicating the number of bacilli in the bady and
the horizontal the duration of the dicese @ he greater
the natural resistanee of the patient the faster will the
curve be, and the lese the resstance the more 1brupt
wilt be the nise of the tunve  After reachm,, 1 certan
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height the curve again descends to the base line, the
bacills having all died out of the body In other
words Jeprosy 1s a self healing disease, only 1ts course
1s so protracted, often occupving a large number of
years, that this fact 15 often lost sight of

The fewer the number of bacill 1 the body the
more 1s the disease confined to the penpheral nerves
As the bacilli increase 1n number the nerve signs be
come proportionately less It 1s thus conventent to
term the lower part of the diagram the “nerve” or
¢ A" aren and upper part the “shin” or “ B” area
Cases ot the nerve type (1n which there 1s high ress
tance) are represented by a flat curve which never nises
above the “ A" area, but almost all shin (“ B”) cases
pass through this area more or less rapudly This
means that all cases (with perhaps only a few excep
tions), are nerve cases to begimn with and mav be
diagnosed from nerve signs climcally before the num
ber of bacilli has tncreased to such an extent that they
can be found on bacteriological examination

Again 1n the descent of the curve towards the “ A ™
area skin cases tend to show more and more nerve signs
and the number of bacilli becomes less When 1t
enters the * A area agaimn the bacillt have become so
few that they cannot be tound on bacteriological ext
mpation  While in the early ascent of the curve
(“A1"” or primary nenve cases) the nerve signs 1re
chiefly connected with patches and macules, 1o the
descending passage through the nerve 1rea (“Az” or
secondary nerve cases) the signs are more of the 1cro
teric or “glove” varety and 1re connected W 1th
trophic signs such s ulcers of the hands and feet, 1nd
deformuties of the fingers and toes

Many cases follow a course represented by 1 flat
curve for 4 certun time {1t may be mny years), 1nd
then due to sudden lowering of the resistance, the
number of bacill ncreases rapidly and the curve passes
upwards 1bruptly into the “ B" area



(3)

Tt 1s convenient to dinade the “ A” areanto “ A1
and “ Az" according as the case 15 a primary or
secondary nerve one ‘lhe “B” cases may also be
draded mto “Br” “ B2 and “ B, ”, the first class
containing those 1n which bacilli can be found 1n very
small numbers, the last class contaiming the cases in
which the bacilli are m very large numbers, while
* B2 ’ cases are intermediate

While we speak of types and stages 1t must be
remembered that the two terms are to a large extent
nterchangeable and the type of case may change 1t ny
stage

The form of chart grven 1n the diagram will be
found very convenient for plotting out the course, type
and stage of any case while predisposing causes may
be represented by horizontal arrows which meet and
act upon the curves at various stages, the duration and
severity of the predisposing cause bemng represented
by the length of the arrow and the number of 1ts
feathers

“ B * cases which have reached the top of the curve
may be recogmsed by their showing the elimination
phenomena which are as follows —

(a) The gradual nrrest of the progress of a severe
and prolonged reaction even though towards the end
of 1t the patient 15 5o weah and exhausted that such
would be the time when 1nd these the conditions under
which, the bacilli would seize the opportunity to multy
ply ripidly and invade and swamp the devitalized
human orgamsm, () the gradual breakin, down and
grinulation of bacalli which tikes place spontaneously
or occurs more ripidly s the result exther of treatment
or of some ntercurrent febrile disease, (¢) the charac
tenistic appearances of shin lestons showing the signs
of rapid resolution, (#) rapid disappearance of inflam
matory points, resulting from bacillary embolism 1n
the capillanies caused by baaillr set free m the blood
stream from old lesions duning reactions  This rapid
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disappearance 1s 1n marhed contrast to what takes place
1 the carlter period of the disease, when similar em
boli form the centres of fresh, rdially sprending
lestons

It 15 difficult to account for the above elimination
phenomena 1n any other way than by supposing erther
that marhed immunsty has been acquired, or that the
natural resistance of the body has suddenly incretsed
The latter supposition 1s however ruled out by the
f1ct that these marked signs of elimmation of the disease
are often present, even when pitients are 1 the stage
of extrume weahness, cused by prolonged reactions

lhere 1s no cleir cut line between any of the
types or stages mentioned above, and 1 patient may
often be found who 1s passing more or less rapidly from
one stage nto another, and one part of the body may
be typical of one stage while another part 1s typical of
another stage



SLIDE No 2

Ilustrates a common condstion 1 which the
lower extremities are typical of Az while the tace 1nd
ears are stll typrcal of B3 Sceing he 1s passing, from
B3 to Az the case mav be denoted as B3 A2 The
patient 1s represented as passing fect foremost from the
B3 room to the Az room  Lakewisc we may speak of
At A2 cases and Br Bz cases
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SLIDE No 3

FOUR PRIMARY PRINCIPLES
OF LEPROSY.

IS A
g/ SELF-CURING \&,
& DISEASE s
43} CHIEFLY OF

SKIN a0 NERVES .

RESISTANCE  DETERMINES
NUMBER OF BACILLI

This shde shows i diagrammatic form the four
primary principles which govern the course of leprosy
and which have also been 1llustrated 1n the curves



SLIDE No 4

THE FIRST LESIONS NOTICED IN 98
LEPROUS PATIENTS AT THE CALCUTTA

DISPENSARY
1 Anesthetic Patches 6,
2 Sensitive Red Patches 12
3 w  Whte 12
4 Blisters 3
5 Skin Crached 1
6 Nodule 3
7 Gland 1
8 Thichened Nerve 1

98

Of 95 patients 1t the Calcutta dispensary the great
majonty (65) noticed anxsthetic patches first of all
Other first noticed lesions were sensitinve red and
white patches, blisters, crached shin, nodules enlurged
gland thichened nenve

Anvsthetic patches my therefore be tihen s the
carliest mndication of the discase and doctors should
alwtys be on the look out for such
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SLIDE No 5

TYPES OF EARLY LESIONS & THER COURSE
I I o '3

BL3IG € 0 BATC ANALSTHET © e psruETC
OEPGMENTED W b

O -0 O *

. /L
a Y Q‘“’ 0 é
|

ANMEST ETC BN ANAESTAITICORRA  MTTH Amswm hehd mm—A o T e s
NERVE THRKENED. WITCHD NARGN B TRE— fON L rond —
BT AU e
Pt

Various Ar and Br lesions are depicted diagra
mmattcally 1 this and the following twelve slides
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SLIDENo 6

Depiymented patches are generally 1mesthenc to
superficial touch, but small depigmented patches may
be found 1n early cases without loss of sensation, as 1s
shown 1n this shide  Thrs child was diaganosed 1s
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suffering from leprosy breause of the history of con
trct with very infectious leper parents  Without such
2 history 1t would have been necessary to wast till
superficial anasthesir developed or till bacilli could
be found

SLIDE No 7

Shows an anesthenc patch with the ncrvhc br;n[ch
]
supplying it so thicl ened that 1t stands out 1n the pho

graph i



Shows depi,mented patches with a white margin
outaide the red margin  Many of the patches have
run together to form lar er reas
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SLIDE No g

Slide showing red, ctythematous patch of hand
This patch was anesthetic and no bzalll could be
found on examunation
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SLIDE No

Datto of face



SLIDE No 11

An-esthesit and deprgmentttion of the shin in the
Tower part of lesion but ervthema in upper part n
which bacillt were found on bacteriological examina
tion but superficial nesthesta was absent  This
patient only noticed the 1nxsthesia when a large thorn
hd pierced his foot and been withdrawn without pain



SLIDF No 12

Thidenm,, ot great wular penve wd paralysts
ot fil ncve due to mpping of thithened nene i
«tylo mastord foramen
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SLIDE No 13

Thichemng of external peroneal nerve
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SLIDE No 14

Paralysis of ocaiprto frontalis due to nipping of the
supra orhital nerve 1s 1t passes through the bony canal
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SLIDE No 15

Crythemn of the left side of the face with thicken-
g of the supraorbital nerve  Bacilhi were not found on
bacteriological eximunation  The <him was anws
thetic  The occrpito frontalis was not paralysed as the
nerve passed through a groove 1n the bone 1nd was not

nipped
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SLIDE No 16

T his Jhde mdicaes anhydrosss of 1 patch of shin
1 he surroundin,, healtthy shin retuned the sweat func
tios wd hed  prickdy heat  but the central leprous
2121 bnd no purspiranon and was therefore unafedted
v prichly heat’
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A2 fesions are shawn in the foliowing seven sfides

SLIDE No 17

Contrast thas shde with the last  [hus patient also
has mhvdrosis but 1t 15 of the glove stoching (or acro
tenc vanety)  [bis 1s an Az or secondary nerve case
{he nerve trunks hayve been bloched to 1 certain extent
by the pressure 111 them of leprom1tous tissue and the
non medullated, sympathetc fibres have suffered first
Such lesions begn 2t the extreminies {fingers or tos),
1s their nerve supply 1s the longest and therefore the
most Affected by pressure, and spread wp the hmbs
Such patients may first come complainng of excessive
sneating the tesult of compensatory hyperhydrosis
1n the trunh and face to make up for the absence of
the sweat function w the hmbs  This patient had
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Laolin spunkled on his body where there was perspira
tion, the haolin stuck, as on the face and trunk  Where
there was no perspirition 1t fell off as 1s seen on the
limbs, especially below the elbows and knees

SLIDE No 18
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This shide shows 1 trophie blister after the outer
cpithelium has been remoyed
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SLIDE No 19
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' PERFORATING UICER
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Shows a perforating ulcer which 1s 2 deeper leston
than the blister 1n the last shide, but also, Like i, due to
bloching of the trophic supply by granulation tissue
pressure 1n a nerve trunk or 1ts branches

|
i
Lo ———— -
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SLIDE No 20

Such trophic lestons may become septic  Here
15 1n abscess of the hand due to invasion of a trophic
lesion by staphylococct
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SLIDE No 21

Shows the claw hind This 1s due to trophic
wasting of the small muscles of the hand, especially
the mterossu and lumbricales  The thenar and hypo
thenar emincences are also flattened due to the wasting
of the short muscles of the thumb and small finger
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SLIDE No 22

o e

The typraal facd appetrance n secondany nerve
Teprosy (A2 stage)  Lhis 15 due to paresis of the
muscles of expression and 15 accompinied as a rule by
partial anacthesin of the shin of the face and of the
conjunctina  Contrast with f1ci1l paralisis as<hownn

the neat shide

4
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B2 & B3 fesions are shown In the next ssven siides

SLIDL No 24

MM
1

Showing, typical B3 or nodular leprosy
the lion hike appearnce (leontinsis)

.

Notice




SLIDE No 25

3%

Showing thickening of the lobules of the ers



Showing the radral spread of lesions from central
nodules Notice the rared margias and the flat
centres

v
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SLIDE No 27

1 hie back of the same cse
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SLIDE No 28

A luss gross mfection of the B tvpe  Lhe panient
19 presing on 1 lower curve than the last
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SLIDE No 29

Thus slide show s the diffuse g ranulomatous infiltrt
tion of the shinin the interfollicular type  Che natural
folds of the shin, due to the pulling, down of the epithe
lium by the harr follicles and sweat glands, are exagge
rated 1nd thus a mosaic appearance 15 produced
Notice the contrast to the normal shin
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SLIDE No 30

This shows the ‘crushed paper” 1ppearance
manifested when 1 case 1s coming down from the top
of a high cune The absorption of granulomatous
tissue wrinhles the thinned out epithelium, which had
been on the stretch  Thic 15 one of the <igns of rapid

DTN
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ITCIURT I
INFECTION

SLIDE Mo 31

the distnbution of leprosy as
afthough far from accy
Tt cly good ader of the wcidence of
erent prts of the cosatry

This map chows
estumated by the 1921 census
yate st gnes a 1el
the disease mn diff
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SLIDE No 32

Shows the ordinary ve
getative, uniformly stuned
form of lepra bacilli (my cobacterum lepra) Y

VegeTaTne Forsts OF M Lerpx

The Otganisms present the appearance of umformly

tained rods, Note the tendency to bundle formation

Leprosy 1s 1 chronic disease, relatively non fatal
m character, and caused by the mvasion of certan
tissues of the body by the bacillus (M leprz), ongin-
ally described by Hansen in 1871 While 1ts precise
mode of entrv 1s not jet defintely Anown the
organism very probably gains access through a breah
n the continuity erther of the epithelium of the shin
or of the mucous membrane of the nose The possi-
bility of infection occurring by the wngestion of infected
food has been senously considesed aganst this are the
facts, (a) thatleprotic invoh ementof the gastro—intes-
tinl tract 15 practically unknown, and (&) that i early
cases at least the mouth and pharynx are seldom
affected  Stll there 1s no proof that the orgamsms do
not enter through this channel without causing a lesion
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SLIDE No 33

Note relattonship between closeness of contact and
occurrence of leprosy

BED INFECTION

HOUSE  INFECTION

ASSOCIALIOR

CHART SHOWING RELATIONSHIP BETWEEN
CLOSENESS OF CONTACT AND OCCURRENCE OF
LEPROSY

LEPROSY IS5 ESSENTIALLY A ‘BED’ AND “HOUSE’
INFECTION

So far as s at present known, infection mvariably
occurs by prolonged and intimate contict with a patient
1n the mfectious stage of the disease  Whale this 1s
the most probable mode of spread of leprosy other pos
<ible methods of transmission have to be considered

(a) The hereditary theory —In pre bacteriologt
cal days, the view was widely held that leprosy was
transmutted by hercdity even mn the absence of 2 hnown
bacterinl factor, however, the data upon which this
theory was based were not particularly sound  Since
the discovery of the specific orgamsm by Hansen, the
hereditary transmission views has been entirely grven
up by competent leprologists

(8) Hutchwnson s fish theory —Jonathan Hutchin
<on ady inced the suggestion that the organism found its
way into the body by the ingestion of contanmnated
and badly cured hsh  Further investigation quickly
<howed that the prenuses upon which the theory was
founded were uncound and 1t accordingly fell into

P
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distepute  Curiously enough, however, recent worh
upon certain economic aspects of leprosy has shown
that Hutchinson'’s theory in a modified form may not
after all be very far from the truth

(¢) Insect transmissian —The possibility of nsect
vectors of leprosy has been considered by many workers
It has been shown that the ordinary housefly may ingest
large numbers of bacill: when fed on infectrve ulcers,
and that such bacilli can be found in the intestinal
contents of the insect for several days the causal organ
1sm has also been found on the feet of flies in sumlar
circumstances  These 1nsects therefore miy play some
part, although 1t 15 probably 2 munor one, 1n the spread
of the disease Blood suching 1nsects such as mos
quitoes, bugs and tichs, have also been suspected from
time to time, but sufficient evidence definitely to
merimmate any of them has not yet been accumulated
Workers in the Philippines have noted a strih
g correlation between the occurrence of leprosy
and the presence of scabies not infrequently the appar
ent primary leston mahes itself manifest on the site of
a recent ttch infectton But until the mcidence of
scibies mn the non leprous population has been estt
mated, the acarus need not be too serrously considered

We may summanse the present position as
follows —

(1) The facts so fir available go to show that
leprosv 1s a rule 1s directly transmitted to 1 previously
healthy person by prolonged and intimate contact with
2 patient 1n an infectious stige of the diserse

(2) While the posstbility of insect vectors must
not be lost sight of much more evidence 1s necessary
before one or more of them can be incriminated
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SLIDE No 34.

This dragram shows the positions of the first
noticed lesions in 2 series of over 1,050 cases from
different parts of India  Note the immumty of the
scalp and the relative infrequency of lesions on the
flexor surface of the nech and 1n the lown cloth area

The first noticed lesion tends to occur on those
parts of the body most exposed to trauma and 1rrita
uon, e g (1) The extensor surface of the imbs  These
treas are subject to superficial 1brasions and nsect bites
Noreover they are the parts of the body most com
moniy 1w on 1t meht nd are thus most hizble to
come mto contact with infected bed clothes  (2) The
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face  This 15 a relatively common site especially 1n
children here the true primary lesion 1s probably in
the nasal mucosa as a result of scratching, the nose being
frequently the seat of reflex rritation from intestinal
parasites The facial lesion, although the first one
observed, 15 probably the result of secondary spread
along the lymphatics from the nose (3) The ears
Consequent on their exposed position, the ears are
susceptible to traumatic mnfluences erther as a result of
changes 1n the external temperature or of insect bates
(4) The feet In races who go about barefooted, and
particularly where the ground 1s hard and stony,
abrasions of the feet frequently determine the location
of the primary lesion there

On the other hand, there are certain zones of the
body which are relatively infrequently the sites of early
Iestons such as the mud hine of the body both back and
front, the concavity of the nech, and the lomn cloth area
of the abdomen The scalp, owing probably to the
combined effects of 1ts rich vascularity and 1ts dense
fibrous structure 1s practically never the seat of a pri-
mary lesion
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SLIDE No 35

This chart shows the percentage of cases nfected
4t the ages y1ven (Indsan Commussion figures)

B R N

AGE IN YEARS

CHART SHOWING PERCENTAGE
OF CASES INFECTED AT THE AGES GIVEN
NOTE THAT OVER 80% OF THE CASES

DEVELOP BEFORE THE AGE OF 35 YEARS

Susceptibility o leprosy wartes wath age  Chuld
ren and adolescents up to the age of 20 are much more
prone to the discase than are adults  Above the age
of 20 while both <enes 1re of cousse ffected, males
outnumber females tn the proportion of about 2 to 1
The reasons for the spearal susceptibiiity of chuldren
are probably diverse (1) the fine texture of the shin
at this pursod allows ea ser sngsess to the orgamsm,
() the very common habit of nose piching, the result
1 mmy cases of reflex wrntation from the gut, {3) the
physioloical stresses to whih the growmg chld 15
subject especsally at puberty, {4) the stimte contact



1n which young children at least frequently hive with
their infective parents  The well marked correlation
between length of exposure and meadence of leprosy
15 brought out 1n studies of the children of leper famu
lies In a recent series of figures from the Culion
Leper Colony (Philippine Islands), 1t 1s shown that
of the children separated from their parents up to the
age of one year only § 2 per cent developed the disease,
while of those allowed to remain with their parents up
to the age of five years, no less than 62 § per cent
becime lepers
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SLIDE No 36
1h1s curve shows the incubation period 1t 15 ex
tremely variable, but the average 15 between 2 and 4
jears

INCIDERCE OF CASES
SHOWING SIGNS

P e 7 €
INCUBATION PERIOD IN YEARD

CHART OF INCUBATION PERIOD NOTE THAT
THEAVERAGE INCURATION PERIOD 1S FROM 2704
YEARS

The ncubation period of leprosy 1s difficult to
estimate on account of the essentially nsidious nature
of the discise  The sudden cxacerbation of a hitherto
unsuspected leston may be the means of drawing
attention to 1t <o that the piuents estimate of the
“appearance  of the lesion may be totally ersoneous
Various computations by different worhers ringing
from 1 few months up to ,o0 years hive been made but
consenvatne e ttmate  baced on carcfully ntlysed
senes of cases place the probable incubation perod 1t
comewhere between two and four years

In ddition to the known bactenal agent (M
lepre), there are certun other fictors which 1re
conung to he recognised as of considerible importance
1n the eansation of this disetse

—y
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SLIDE No 37

Shows the relative importance of various secor
dary factors i the causation of leprosy  Note the pa
played by <yphilis

IAD FOOD
Y PHILIS
LARIA  HOOKWORM

DYSENTERY
LcomoL,

BADHOUSE LAZINESS

CVERORH

]

CHART SHOWING RELATIVE IMPORTANCE OF VARIOUS
SECONDARY FACTORS IN THE CAUSATION OF LEPROSY

SLIDE No 38

Two empirical diagrams showing importance of
vanous secondary factors 1n the causation of leprosy
M Lerrz M LEPRE AN
ALONE ACCESIORY FACTORS

Wi.,

CHART SHOWING IMPORTANCE OF M. LLPRI ALONE AND
OF M LEPRJE PLUS SECONDARY FACTORS IN THE CAUSATION
OF LEPROSY
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SLIDE No 39

Resistance to leprosy may be depressed by varnous
conditions  This diagram shows <ome of them

EXTERNAL TRAUMA

rene
WP On AvomPT N PARTATIN

DIAGRAM  3HOWING  FACTORS TEMDING

TO DEPRESS LOCAL AND  GENTRAL REUSTANCE
T LEPROSY i
H

'

Lhat the virulence of thus orpamsm s relatively
lowy, wnd that 1t requires certam adjusants 1n order to
favour ats yrowth and multiplicition are shown by the
following facts —

{1) Attempts at culinauon of the bacilivs out
side the body have hitherto been uniform
Iy unsuccessful
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(2) Efforts at the production of generalised
leprosy m the common laboratory am
mals by the inoculation of matenal from
mfective human lesions have also proved
abortive

(3) A few instances are on record 1n which
infective material from leper patients has
been deliberately 1noculated 1nto healthy
human bemgs—again  with negatne
results

The other factors may be grouped as follows —

(a) Comcident diseases such as syphilis, malaria,
hoohworm, hala azar, typhoid, chronic constipation
The association of syphilis and leprosy 1s relatively
common and efficient treatment of the former disease
frequently causes marhed amelioration of the latter
even m the absence of leprosy therapy
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SLIDE No 40

The important part played by syphalis 1s brought
out 1n these diagrams  Cases of leprosy uncomply
cated by syphilis do not give a positive Wassermann
reaction when up to date <erological techmiques are

employed
B
CASES OF LEPROSY SITIVE
200 /’o“A»N

€9

N

SLIDE (CHANIT) SHOWING COINCIDENCE OF SYPHILIS
AS ESIMATED BY THE “KAHN AND WASSERMANN TETS IN
200 UNSELECTED CASES OF LEPROSY

The debilitating, effects of the other diseases men
tioned above are sufhictently obvious, and 1t 15 quite 2
tommon occurrence for leprous lesions which have
hutherto been Iying quiescent to show marhed progres
sion duning convalescence from one or other of these
maladies

(6) Dretetic factors —A recent myestigation an
o1l conditions h1s emphasiced the indirect 1m
portince of soul 1n determining the  endemicity
of leprowv It has been shown that n many
of the most hewily nfected districts n Bengal
the sof 1s of an extremely poor qualitv nd
the crops rsed thereon are insufhcient even in
»00d years for the needs of the populace If we 2dd
to this unsatisfactory state of affurs the vagaries of the
climate, particularly as regards runfall and the conse
Quent non tnfrequent occurrence of famine conditions,
‘tcan rewdily be appreciated that many of the mhaby
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tants of the endenuc areas live m a chronic state of
semi starvation  In such circumstances they depend
ﬁor therr nutrition, such as 1t 15, on the very cheapest
foods ” usually of the badly preserved variety and

quite  commonly  decomposed Modification  of
Hutchinson’s original “ fish theory ™ 1n the ight of the
above recently acquired knowledge shows that 1t con-
tains at least the germ of truth

Alcoholic excess favours the incidence and spread
of leprosy as of many other disetses A certain village
mn Bengal enjoyed 4 period of unexampled prospenty
duning the Great War owing to a boom 1n the local
shellac industry ~ Many of the inhabitants spent a large
part of their unexpected wealth on the consumption of
alcohol with the result that leprosy which previously
had been relatsvely uncommon, spread rapidly through
the populace

(¢) Certain economic 1nd social factors, such as
overcrowded and msamtary dwellings, dict, and the
purdah system also predispose to leprosy by lowering
the general bodily resistance

(d) More general causes of lowered vitality such
as lach of exercise, overworh, and mental stress also
play therr parts  The first of these 1s probably the
most important in the abeence of sufficient and
appropriate exercise, the internal secretory glands, and
particularly the adrenals, do not function properly
The threshold of immunity 1s therefore lowered and
infection tends to occur

True immunity to the disexse probably does not
eust, and serological tests established 1n order to de
monstrate wmmumty or otherwise have not given
uniform results The gradual disappearance of the
disease from Europe after the Middle Ages has been
attributed by <ome worhers to the acquisition of 1m
mumty A more potent factor was undoubted!y the
<pread of enlightenment

With the gradual aboliion of the Feudal
system and the formation of more or less stable
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governments, war became relatively infrequent  The
hitherto clamant necessity for walled cities with their
inevitable consequences of over crowding and dirt,
became less marhed  The population was encouraged
fo distribute 1tself morc evenly throughout the country
and opportunitics presented themselves for pursuing
the arts of peace, mcluding agriculture

1 he only tvpe of immunity 1n leprosy of which we
are 1t prCSCﬂK LOL"IS’IH[ 15 ‘h'lt occurrnng dllnng acer
tamn stage of the disease  As will be expluned more
fully 1n annther lecture, reactions occurring duning the
third stage of the discase are followed by dissemination
of baulll throughout the body and by the occurrence
of fresh lesions  buch lesions are however temporary
and theit transient aature can be expluned only on the
assumption that the patient has acquired 1 certun
degree of immumty

While duratton and mtimacy of contact 1re of
Lreat importance 1 determining, the transmission of
lepro y from 1 dise1sed to 1 healthy person the degree
of infectnaty or othenwise of the former 15 of consider
able aigmificance When the question of chmical signs
15 discussed it will then be realised that different stages
of the disewse 1re not equally mfective It mav be
stited generally that dunng, the imtial and the termu
ntl stages of the disease the degree of infectinaty 1s
relannvely shight and in many cases il
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SLIDE No 41
Not every case of leprosy 1s equally infective

Note the large number {nearlv go per cent) of eady
non tnfective A1 cases

Al
CASRES

oF
SUDE (DIAGRAN) TO SHOW  THE PROPORTION
INFECTWE x(e Ncu@mn_cnus LEPERS IN 200 unﬁ;ﬂ‘f&
CRSES FROM THE OUT-PATIENT DEPARTMENT AT

OF TROPICAL MEDICIHE ,CN.CLHTA
kS
SHADED GROUPS WNDIGATE INFECTIVE CAS
UNSHADED NON TNFECTIVE CASES

[t 15 at the half wav penod that the patient ©

often 2 menace to hs associates

As stated at the begmning, 1epoOsy wa f:s‘:ct":‘:z
non fatal disease per se I 2 SENES Oidsoo:x?ah‘fd )
autopsies at Culon {Phhippine Islar; <) oy A
Pueda in only 7 was death attnibutable o s
fatal 1ssue 15 due i the g reat ma)ofrl‘?;‘ o thesor
secondary or comphicatng conditions O b hed a0F
monest 2re taberculosts, nephniis and gen
ind disease
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Lcprosy 1< 1 chronic disease crused by the presence
ot 1 bacillus M leprie (Hansen), in certain tissues of
the bady  In its ordinary vegetative phase the organ
1sm ppears as a uniformly stamned rod, strught or
shphth cuned  and varying in length from 1
to S mmcron Ihe bralll tnd to aggregate
together lihe bundles of cigars  they are diffi
cult to stun  but once this process ht been
acwcomphiched  they resist with considerable tenacity
the tion of powcrful decolounzing agents such
s stron, mmeral acds Organisms  possessing
this property are referred to as ‘qad fast and the
following are thc most importine members of the
group —

(a) the tubercle bacillit—human bovine and
avian
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(&) the leprosy bacilli-—human and rat

(¢) the smegma bacillus

(d) certun saprophytes found widely distribu-
ted 1n ntture and recoverable from such
substances as grass, straw, butter and
milk

SLIDE No 43

Shows resistant forms of M leprac  Note the
coccoid and diphtheroid varieties  Those types are seen
particularly when the resistance of the patient to the
disease 15 nising

DLGENERATIVE FORMS OF M LEPR E.
Note the Diphtherod Coceoud and  spore Like  forms.

Leprosy bacill possess considerable pleomorphism
and 1n addition to the uniform rod Ithe appearance
described 1bove, coceord, diphtheroid and spore lthe
forms are frequently seen such vareties are probably
of the nature of resistant forms and are especially com
mon when the environment 15 unfavourable to the
organism, e g during actve leprasy therapy
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Very many attempts hive been made to culture
the leprosy bacilli—both human and rat—but 1 spite
of extended trials on many different hinds of media,
the gencral consensus of opmion 1s that these or
gamisms have not yet been definitely grown  Ammal
moculation experiments 1n the case of the human
vanety have also proved unsatisfactory  different obser
vers have succeeded 1n producing transient lesions 1
monheys by the imoculation of human material, but
anything 10 the nature of a general infection in this
or 1ny other common laboratory amimnl has not yet
been 1ccomphished A Japanese worher claims
to hnve produced the disetse in 18 out of 24 dang
mice by the moculation of human leprosy matenal
these results awat confirmation  In the case of rat
1tprosy the diserse van be transmtted to other rats
by intrapentoneal moculation, by subcutincous injec
ton and even by simple scanfication of the shin
White mice 11¢ also capable of being, infected by the
rat strun but Lumea pigs tnd monheys are immune
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Shows how leprosy spreads from an 1ntial leston
through the body

LUGRAM OF SPREAT OF LEPROSY TNROUGHOUT THE BoDY

= @ od s1scnlar sprecd
— {74 ra- gread
pread &y« w0 wlahion

Siin Lesirs

These have their ougin 1 4 pont of infection
resufting exther trom (1) brasion of the superficial
epithelium or (2) bacillary embolism of a capillary
blood vessel  The epithelium 1s not primartly involve
—the disease 1n the first mstance 15 essentially one of
the corum and mmplication of the more superficial
layers 1s secondary

When the lepiosy bacillus lodges in the corum
it leads to the formation of granulition tissue ul;
microscopic examnation there 1s found dxlatnnonblI’
capillary blood vessels, some oedema and cons:deradc
cellular anfiltration  [he cells are of different Lmbsy
(a) young connectnve tissue cells (fibroblasts), (b)
small round cells resembling Ivmphocytes, (¢) large
cells wath vacuolated protopiasm and vesicular ?uclizl
the so called “lepra cells,” () occasional ‘gaant’ cells
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SLIDL No 45

Section of norml shin Note the well formed
papille of the corrum  there are relatnely few cells
m the latter arer

NORMAL SKIN

St onelll mat 31 Rfaq



(s6)

SLIDE No 46

Section of early leston (low pewer)

Notice the flattening out of the papille of the
corium 1nd 1nfiltration of the Iatter by numerous cells
of different hinds
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Section of early shin leston (high power)
Note, the lare ¢ ¢pithciond  cells which form Iepra
<ells

THE SKCTION OF EANY SKIN LESION
HIGH POWER

Sta ¢d Hlxmat 1n & F n

Applieation of various methods of intra vitam
<tmming, has apparently demonstrated that the ‘lepra
<ell 15 derived from the so called  resting wander
mg cells  or  stocvtes  which are normally
present 1n the corrum and subcutancous tissues  These
histiocvtes are essentially phagocytic in nature—they
are probably mcluded 1 Metchnihoff's ¢ macropha
Les —and are nowadays grouped with the Rupffer
cells of the Iner and the cells hning, the lymphatic
sinuses of lymph  lands and spleen under the com
prehensaive term ¢ reticulo endothehal svstem'  lThe
bacilh are in general intracellular and 1n appropriately
stained sectrons can be seen crowding, the lepra cells
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Three types of lestons of corium are shown dia-
grammatically as 15 also the “ A1 ” or early nerve lesion
and the normal <kin

Di grammatic Repr seitation of tle Skin n
Duffere 1 Stages of Lcprosy

e
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Lestons of the corium are divisible 1nto 3 sub
types —

{¢) Papillary  (b) Interfollicular, {c} Subfo!
licular
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(a) Papillary —As the name indicates, there 1s n
this varicty involiement of the papillary layer of the
cortum te the 1rea of corium immediately underlying
the basal layer of the epithelum  The bacilli are
usually relatively few m number and the infection
spreads radially parallel to the shin surface Granu
lation tissue, 1s formed here s elsewhere this i ime
becomes orgamised  leading, to obliteraticn of the
corrugations of the papille and of the interpapillary
<paces  Resulting from this there 1s considerable thin
ning of the epithelium which becomes well marked
after the process of resolution 1s completed

(b)Y Interfollicular —In this form the bacilli have
mvaded the Inver of corlum lying between the hair
follicles such involvement may occur primanly or be
the result of 1 downward spread of a previous papil
lary type  The baall are much more numerous than
n the varicty described above and the chineeal appear
ances 1re disunctive  The natural folds of the <hin
are exaggerated nd deeper thin normal and the mter
vemng arets of shin stand out in relief  This 1s due
to the adematous tissue tending to ctuse upward
swelling of the conum  this ewellmg being resisted by
the tension of haur follicles and sweat ducts

(¢) Subfollicnlar ~Hcre 2 still deeper zone of
conium s imohved 1~ the portion lying below the
har follicles 1 this subtvpe the natural folds of the
shin are obhiterated and the hur folliddes and ther
appendages are in time destroved  Consequently
when resolution tihes place the shin 1s thinned out,
dry and hurles  precentmng an appetrinee hike crushed
ussue paper

While clear cut examples of onc or other of these
sub varieties mav be found, they tend to merge the one
into the other  Fhe mode of spread from 1 pnmany
focus 1s determined by the depth of this Ie 1on 1n the
cortum  Where the superficial part of the corium
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SLIDE No 48
Three types of lesions of corum are shown dia-
grammatically as s also the “ A1 ” or early nerve lesion
and the normal shin

By grammatic Repr aertation of tre Skin
Duffere 1 Stages of Leprosy
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Lesions of the corium are dwsible mto 3 sub
types —

(a) Papillnny (b)) Interfolliculns, (c) Subfol
freular
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(&) Papillary —As the name indicates, there 1s m
this vanety nvolvement of the papillary layer of the
corum e the aret of conium immediuely underlying
the basal lwer of the epithelum  The bacilh are
usually relatwely few 1 number and the nfection
spreads radally paratlel to the shin surface  Granu
fation tissue 15 formed here as elsewhere this 1n hme
becomes organssed feading to oblhieration of the
corrugations of the papillT and of the wmterpapitiary
spaces  Resuiting from this there 1s considerable thin
mng of the epithelum which becomes well marhed
after the process of resolution s completed

(&) Interfollicular —TIn this form the bacilh have
wmvaded the laver of corium {aing between the har
follicles such molsement mmy occur primaniy or be
the result of 1 downward spread of a previous papil
fary type  The bralh 1re much more numerous than
in the vanety described 1bove and the chimeal wppear
Tnces are distinctive  [he natural folds of the shan
are exaggerited and deeper than normal and the mter
sening, 1re1s ot <han stand out in relief  This s due
to the wdemutous tissue temding to cwse upward
swetling ot the cortum dhns wething bemng resisted by
the tenston of hawr follicles 1nd sweat ducts

(¢} Subfollicwdar ~Here 1 suill deeper zone of
corm s 1mvoltad w1z the portion tung below the
hur follicles 1 this subtvpe the naural folds of the
shin 1re obliterited and the hair follicdes and therr
appendagls e o time destroyed  Consequently
when resotution tahes piwe the <hn 1s thinned out

dry and hurles , presenting an appearance b ¢ crushed
tissuc paper

White clenr cut examples of onc or other of these
sub vanetes may be found, they tend to merge the one
wto the other  { he mode of spread from 2 pnimary
focus 1s determined by the depth of this lesion in the
cortum  Where the superhcial part of the corum
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dramned by the superficial Iymphatic plexus 15 mnvolved,
a radial centrifugal spread tends to occur, on the other
hand, mfecuon of the deeper layers of the corium
with corresponding imphcauon of the deep lymphatic
plesus results 1n centripetal spread and nodule forma-
non, & condition presently to be described

SLIDE No 49
teprous Infiitratien of tho skin

Notice leprt baellt seattered through the tissue
Nany of the orgamisms are intra cellubrr

LEPRGUS INTILTRATION OF THE SKIN

Staiged Ziehl Neelsea
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SLIDE No so

Shows leprr cells contaimng many bacillt  these
cells are probably denved from the reticulo endo-
thelial system

HUMAN  SKIN

.
é« \’( I’ ¢ ({1 ‘
Y ;3 t’«t\l 9)
ERDOTHE,
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AT 3 UBACHEY  INOLESRA cRus
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SLIDE No 5t

Here the lepra bacilhi are seen mstde cells and
some m the lymph spaces of the cotum = An epithe
{sal process appeass 1 the upper pars of the shde

In 1 typical chronic spreading losion three zones
are wsually discermible {4} an outer flat depigmented
arex, (&) 2 mddle, rassed and somewhat erythematous
zone, {c} a flastened and depigmented central zone
These appearances are explicable 1s follows — (a) 5
due to interference with the capiilary blood supply
The normal pigment of the shin (metanin) 1 formed
from substantes fprobably of an amine acd natare},
brought to 1t w the blood stream  Interference with the
vascultr supply therefore causes the appearances
described  (6) resufts from anfiftertion by vascolar
granulation tissue togethes with @dema and flattening
of the papille, while the central area (¢} 15 2 conse
quence of fibrosis and creatrization
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SLIDL No 52

Shows the lymph gland of m artificiallv infected
T2t crammed full of rat leprosy bacdli

$tain d Hlxmatoxyl o and Carbol Tuchs o
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SLIDE No 53

This microphotograph of 1 humn lymphatc
gland from the gromn shows the germ centres of the
Iymph nodes overrun with lepra cells

TLepra Cells at Edges of Photograph



( 65 )

SLIDE No 54

Normal shin 1s <een on the left with nodule on the
right  Note obliteration of papilla and nfiltration
of cells

£0GE OF LEPROSY NODULE
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(b} the metastatic  1he former 1s the result of «pread
from < lesion of the corrum, frequently of the papillary
subtype, into the sensory nerve endmngs and <o along
the nerve trunks  In the latter, nfection reaches the
nerve tiunk 1s 1 result of bacillary embolism of the
vast nervorum of thc penneurium

Further extension results from the organisms pass
g up 1nd down the lymph channels n the connective
ussue sheaths of the nerves In both these there
tesults formation of granulation and later of fibrous
ussue the true nerve elements are constricted and 1f
this pressure continues long enough, the aus cylinders
are de troyed
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S5LIDE No 36

Shows one of the methods 1n wh

1ch nerves may be
mvolved—namely by the implication of the fine teg’ml—
nal filiments {ying 1n a discased area of corrum

DIAGRAM OF
ASCENDING NERVE LEPROSY

Ascending nerve leston Hormal skin
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In assocaation weth nerve lesions there ss constantly
found a sertes of trophic changes affecting particularly
the shin and 1ts appendages and giving nise to such con
ditions as anhydrosis, anaesthesta, hyperheratosts,
stunted broken hairs, cltw Iihe nuls, trophtc ulcers
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A cunious inter relationship exasts between shin
and nerve leprosy

{1) The greater the involvement of skin, the less
the implication of nerves and vice versa

{2) Nerve lesions are assoctated with compartuve
paucity of bacilly, and (3) as a corollary of the last
<tatement, nerve lesions predomnate at the beginnng
of the dise1se when there are relatively few bacilly mn
the body, and al<o at the end when the organisms are
dimiushing 1 numbers  The reason for this wmter
relationship 1s not hnown, 1t has been suggested that
there 15 a non acidfast form of M leprae which has a
<pecral affinity for nerves



SLIDF No s7

Shows the inter relationship between shin and
nerve leprosy

IMustrating the balance between Skun and Nerve Lep o v

LEPROSY TENDS TO INCREASE

Certain nerves are more coastantly affected thin
others their urder of frequency 1s roughly as follons —
Ulnar, great aurcular, external peroneal,
radial, and less commonly the facial and

supra orbital nerves
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SLIDE No 38
Shows the destruction of cornea by leprosy
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Lessons of the Eye —Lesions of the eye m leprosy
result either from the 1ctual presence of bacils theremn
or from nterference with the nerve supplies to the

- -
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cye and its surroundings  The former type of lesion
15 secondary to Iymphatic spread from a focus 1n the
neighbourhood permeation along the small capillary
blood vessels 15 less common and direct mnoculation
of bacillt nfo a wound of the eye ball 1s extremely
uncommon  Vanous clinical appearances are present
ed depending on the depth to which the mfection
penetrates  (a) i the most superfictal varety the
picture 1s that of conjunctivitis (5) this may go on to
wfiltration of the cornea by granulation tissue—pannus
—uwhich on resolution leaves the ground glass like
opacity of the cornea seen so typically 1n syphlitic
infection (¢} the various components of the uveal tract
may be wvolved, and indocyclhitis follow  Primary
implication of the retina and of the optic nerve 1s rare

Eye lesions may also follow from mnterference with
(1) the superror maxllary division of the sth cramal
nerve, (2) the orbital branches of the 7th cramal nerve
The former nerve contuns the trophic fibres to the
eyeball and where these are thrown out of action there
1s loss of corneal scnsation, 2 tendency for foreign
particles to lodge on the eyeball with corresponding
hability to corneal ulceration

Lestons of the 7th (facial) nerve cause paralyss
of the orbicularis oculi, with consequent ectropton and
simular l1ability to corneal ulceration

Lestons of the Lungs —The lungs are not infre
quently implicated 1n leprosy  The presence of acid
fast bacillr 1n the sputum at once raises the question of
diagnosis between leprosy and tubercle The micro
scope 15 of little value ;n miking the differentiation
this cin be arrned at i two ways (e) moculation of
the infectrse matersal mnto guinea pigs  In the case
of tubercle the ammals develop an acute muliary mn
fection terminatmg fatally whle 1 the case of leprosy
no lesions result (&) The second mode of differen
tial diagnosts 15 the therapeutic one leprosy of the lungs
clears up much more rapidly under treatment than does

tubercle
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SLIDE No 359

Temperature chart from a case of leprosy of the
lungs
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Sometimes however, tuberculosss and leprosy of
the lungs exist side by side

Lesions of the dbdominal Organs—Leprotic
mvolvement of Iyver and spleen 1s occasionally found
and definite lestons of the lymphane glands in the
hila of both organs are furly common 1n relatively

ANy,

aur« /
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acute cases  In the terminal stages of advanced cases,
there 15 clinical evidence of extensive derangement of
the abdommnal viscert this s, hawever, the result of
amyloid disease rather than of leprosy perse  Lesions
of the gastro ntestinal tract are rare

Lesions of the Testicles —The testidles are very
commonly affected mn leprosy particularly i nodular
c1ses  Contraction of the scar ke tissue destroys the
true testicular elements a« 1 result, sterility 1s 2 com
mon symptom

Lesions of the Ovarzes and Utesns 1re uncommon

Psychic disturbances —T1he slowly progressive
course which leprosy pursues 1n the 2bsence of effective
treatment together with the social ostracism to which
patients arc commonly subjected lead to mental dis
turbances 1 a certun proportion of ctses the com
monest of these 1s melancholia

Patholoyy of Reactions —Leprosy reactions arc
charctenised by fever erythuma, the swelling up of
old nd the appexrance of new lestons They
may result from the admumstration of drugs
used 1n the treatment of thc disease or they
may be secondirv to the onset of some other
diserse such 15 malinia  However crused they are
consequent on 1 temporary lowern, of resistance
I'vwo views htve been advanced to explaun the intimate
cause of retctions (@) 1hey are due to the breaking
down of leprous granulttion tissue nith settng, free of
tosins 1n the blood (&) Theyv are naphylactic m
nature  As will be expluned n other sections, they
may be exther beneficial or the revers, depending upon
the sta_e of the disece
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I CCLURE IN
DIAGNOSIS

As 1 result of the advances 1n therapy made withine
the Tnst few vears the medical profession, and to 1
lesser catent the 11y public 1re beginming to regard
leprosy not 1 4 ternble milictton beyond the aid of
human endeavow, but 15 1 disease which 1 1 large
propotion of (e can be bleviated 1f promptly
diagnosed nd eftectivedy treated  The importince of
reco,msing leprosy m ats carliest stiges cannot be over
emphaased  Many of the unsi htly deformties which
resuft from feproy and which to the eneral
public at least constitute 1its most ternble feature,
could be obvitted 1f the disease were din nnsed
earlv 1nd treated prompth nd  cffectively A
constderable  propoittion of the <arly  cases  also
are  nontectne and <t therefore  continue
at work while undergomg, treatment « mental <olace
the valuc of which 1s very considerable  The unfam:
linnty with the earliest mani festatrons which has hither
to custed among medictl men  toocther with the
resulvon experienced by the general public 1t the mere
mention of the disc1se hive led to the concealment
both mvoluntary  and othurise, of mamv  cases
Althou h the 1921 Census give the number of lepers
in India as shightly over 100 000 1t has been estimated
that there are probibly nearly ten tmes this number

Ihe two cardinal pomts 1n diagnosis are (1) the
finding, of Iepra bacill in the shin or mucous membrane,
and (2} the presence of superficial wnesthestt

t e

e
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Clipplng of Ear

EAR .NIPPING FOR DIAGNOSTIC PURPOSES

(1) 1he finding of lepra bactlli 1n the shin  As
explained 1 the section on pathology, the epithelium
of the <hin 15 not primanly implicated scrapings of
the shin surface are thereforc useless from the diagnos
tic pornt of view A small clipping of shun sufficrently
deep to mvolve the corrum 1s trhen from an infiltrated
area
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Stalnlng of Slide

STAINING FOR  ACID FAST ORGANISMS

PR

Ihe cut surface 15 rubbed on 1 shde 1nd the smear
stained by Z1ehl Neclsen’s method  the presence of red
statned bacillh 1n clumps and singly 1s diagnostic
Certaun obvious precautions hive to be taken—the shin
must be sterthsed and the sussors and mucroscopie
shde flamed to prevent possible contamination by
saprophytic 1cid fast orgamisms  Where the face 1s the
seat of lesions, scrapings of the nasal mucosa, or more

sumply swabs from tts surface frequently yield postine
results

Pt
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Testing o Anaesthesia
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(2) In early cases where nerve symptoms and
signs predomunate, bacilh 4re relatrvels few 1n number,
2nd dignosts rests primanly on the presence of the
second cardinal sign, superficial anesthesir  The
only practical method of eliciting superfictal anes
thesia, 1s to have the patient strpped s far as necessary,
and blindfolded Various parts of the body are then
lightly touched with 1 strip of folded paper or 1 wisp
of cotton wool 1nd the patient 1s wshed to lay Ius finger
on the part touched The presence of inmsthes 1 1n
any particular zone 1s determned by the pateent farhing
to indicate that area when 1t 1s sttimulated as described
Not infrequently prior to the onset of an-esthesi,
variitions in sensation either of the nature of hyperacas
thestn or of paresthesn can be detected The
presence of wn@sthesia 1nd of lepra bacilh are usually
mutully exclusne wm amy particular zone bactenio
logical examnation of 1 shin chp from an an-esthetic
patch 1s therefore 1 useless procedure
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Ihese are the cardinal signs of leprosy and they
alone justtfy an bsolute ditgnosts of the distase there
are, however, certain subsidiary signs which *aken in
conjunction with the patients personal and famuly
history, the endemicity or otherwise of his native place,
ctc, m1y suggest the posability ot leprosy

1he more important of these manifestations 1re —

(a) Deep analgesia —In the deeper types of shin
1es1on this my be found, although there 1s no tlteration
m superficnal sensation  in such circumstances the
patient does not record s painful stmuls of the ntture
of 1 pin pricl or a cut with 1 kmfe
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Testing for Thernal Sensation

(&) Thermal anaesthessa may often precede
superficcal anaesthesia and 15 always present 1a
A2 lesions —It often leads to patients burmng their
fingers or toes while cooking Tt 15 tested for in the
usual way by means of test tubes contaming hot and

cold water
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(c) Deprgmentation —This 15 2 very common and
suspicious sign and 1t 15 usually assocrated with
anesthesta It 1s naturally a much more stuking
feature 1n Indian that 1 European patients  The loss
of pigment 1 a partial one and 1< not comparable m
degree to that seen 1 leucoderma

(d) Erythematous patches—In an appreciable
proportion of cases, this 1s the first leston noticed by the
patient where the erythema 1s widespread, one of the
ctrdmal signs 1s nearly always ssociated

(¢) Thickened nerve trunks —Qne or other of the
superficial nerves 1s frequently thickened in nene
leprosy those most commonly mnvolved are the ulnar,
the external peraneal, the great auncular, the radral
and less frequently the supr1 orbrtal and the facral

{}) Hjperleratosss and  parakeratosss  with
wrregulantses in grownth of the hairs are not uncommon
especially 1n nerve cases from interference with the
trophuc fibres n the nerves

(g) Anhydrosis m 1solated patches of shin fre
quently precedes the onset of anzsthesta 1n the same
patches there 15 commonly 1 compensatory hyper
hydrosts of the normal shin 1 the vicinity

(k) Trophse blisters and later trophic nlcess ate
very common in leprosy

(s) Morendefimte symptoms suck as dry rhinstss,
vague nerve puns, and fugitive pyrevia are often met
with tn the early stages of the disevse

Dufferential Diagnosts —Leprosy has to be dis
unguished from certun other diseases which simulate st
very closely

Of thesc the chief are the following —
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Photo of Kahn Test Materials

cau &8

frequenth -
confusion 1n the <ccondary stage the scrpiginois 2 "
105y

(1) Syphales —~This  most

erythematous lesions of the <hin resemble lep ol
presence of other mantfestations of this stage of ‘g’;ﬂ Y
such as mucous patches on the cheeh, mout >
thtoat, aloperia, and 1nns together with a faith ?
nounced degree of cecondary anamidy
diagnosic It s worth remembenng ‘7
scalp 15 frequenth amolved 1 OPN ’5., e
seldom 15 leprasy The Wassermann rtzct;’o o
the Kahn precipitation test as carned out y o RS
modern techmques are alo of ascrtance 1 9F
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naturally, the two cirdinal signs of leprosy are 1bsent
Not infrequently the two disetses co exist, and until
the spuochxtal infection has been got nd of, little
improsement m the leprotic condition can be hoped for,
even m the presence of the most acuve anti leprotic
measures

SLIDL No 65

Piclure of Psoriasls
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Section of the Skin In Psorlasls

(2) Prorsasss —Ihe mvolvement of the scalp, to
gether with absence of braith on bactertological €1
munation ind of anwsthes:a are the most useful
differentiating features between leprosy and psoriasis
Sections of the <hin inn peoriasts show evaggeration 2
papilie, and of the terpapillary spaces, wheress 1
leprosy the papule are flttened
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Pleture of Timea

(3) Fartous forms of Tinea

(a) Tineaversicolor —Th affects prinuipally the
face and front of the chest producing 1 partil depig
mentation 1 xamunttion of scrapings from the shin
surface reveals the presence of the microsporon furfur
chirwtenised by 1 long mycelium and grape ke
branches of spores

() Tinea flara— Involves particularly the face
and chechs  The mycelun 1s small

(¢) Tinea  Cruris —Imphicates cspecralls  the
grome

(4) Syningomyeha —The wvting of the thenar
and hypothentr emunences together with the sensory
disturbances present in this disease may cause confuston
withnenveleprosy  Loss of superficial sensation 1s not,
however, a prominent symptom whereas heat and pain
<ensitions 1re exrly and conspicuously deficient
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Pleture of Tuberculige

(5) Zuberculous lesions of the sksn —The com
monest of these 15 lupus vuigarns in which the conum
1« studded with Iittle collections of tubercle folhicle,
which on aggregation form small nodules The
absence of the two cardinal signs <erves to differentiate
this disease from leprosy
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Picture of Raynaud s Disease
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(6) Raynaud s disease -—1his m1y cwuse confusion
with nenve leprosy on account of the glove hike distry
bution of the lestons  Lhere 1s however no anwesthesia
exceptin parts which have actutlly become gangrenous,
at which stage the dia,,nosis 15 wsually obvious

o e
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Dermal Leishmanlasls &
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(7) Dermal Leushmantasis—A  form of this
disease 15 not uncommonly <een 1n patients who have
erther suffered from a previous attach of hala azar of
who have come from a hla 1zar endemie area Inats

¢
%
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earliest stage 1t tahes the form of small, flat partrally
depigmented spots qbout the chn, front ot the chest,
and arms  While smers from one of the excised spots
may be negative, Leishman Donovan bodies can fre
quently be cultivated from them

In addition to the above mentioned shin diseases
there are certain others which are intimately 1ssociated
with dysfunction of ene or more of the ductless glands

SLIDE No 71

Leucoderma

{4} In cases of overfunctton ot the adrenals, there
1s deprgmentation of the shin—the condition hnown as
leucodermr The depy,mentition 15 more marhed
than i Ieprosy and 1t occurs on parts of the body where
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pigment 1s normally small i amouny, e g, the palms,
<oles and muco cutancous junctions The disease
starts at one point on the body-—the herald spot—and 1n
the absence of treatment, a sceond spot soon appeats
at 1 corresponding site op the other side of the body
Various types are described according ta distrbution
about 25 per cent are syphihitic mn ongin  There 15
no anxsthesit, thichening of nerves, or other s1gn wug
gestive of leprosy  The congenutal form (albinism) 15
occavionally seen such 4 condition » obvious

SLIDF No 72

Plcturs of lehtfiyosls
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Sectlon ot skin in lchthyesis

ICHTHYOSIS HORNY LAVLP INCPEASED RETE THIN

daned Iem txl $E n

(B) Where the thvrord gland 1s defectine m
tuncuon, varnious shin conditions occur in all there 1
hypertrophv of the skin, and the appearance of the
lesions varies 1ccording to the level at which this hyper
trophy occurs (1) Hypertrophy of the most super
fictal layers causes 1 dry harsh fish scale ke appearance
of the skin, the condition hnown as ichthyosss
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PROGNOSIS

A1 Most favourable

Br Less favourable

Bz Sul! less favourable

B3 Tahke longest to cure

Az Bacilli dying out but
deformities remamn

Dragnose & Treat Early

From the pauent’s pomt of view this 1s naturally
a most important subject  In a disease such as leprosy
regarding which so much 1s still obscure, and for which
no specific remedy has yet been discovered, prognosis
1s necessanly a difficult matter but while this 15 so,
certain general statements can be made (1) The
presence of 2 recogmsable and remediable predisposing
cause mahes for a relatively favourable outlook. As
previously noted, cases of leprosy complicated by
syphulis often clear up remarhably when the latter infec
tion 1s overcome, and this even 1n the absence of leprosy
therapy The same holds true for other predisposing
causes of stmilar ongin, such as malaria, hala azar,
typhoid, hoohworm nfection, etc  (2) Recognition of
the disease during its earhiest mamifestations and prompt
and effective treatment at this stage naturally offer a
much better prospect of cure than the reverse condt
tions Cases of the “Ar” class are therefore most
hopeful 1n the “B1” category the outlook 15 also
fairly hopeful, while “ Bz and “ B3 ” cases are least
favourable Even m the Inst two groups, however, 2
relative cure 1s possible 1n a proportion of cases but
treatment must be prolonged In the “ Az ” group the
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prognosis regarding leprosy itself 1s good when ths
phase has been reached the disease 1s tending to die out
Lattle improvement can however be looked for in such
deformuties as contractures and trophic ulcers  Such
lesions represent the ravages left in the wake of the
divease and i the great majonty of cases they are
permanent 1n nature

The importance of impressing on a patient that
his ultimate welfare or otherwise depends 1n no small
measure on himself cannot be over emphasised
Hjydnocarpus o1l and other drugs can do little by them
selves 1n the tbsence of such essential adjuvants to
treatment 1s appropriate diet and exeraise L he rdle
of the latter 1n stimulating the intesnal secretory glands,
elimmating waste products and rasing the general
resistance of the body has already been +lluded to

The “Will to get better’ 1s very important and
strong determmation of the patient 1s necessary for
recovery

With regard to early (“ A1’ and “ B ’) cases a
reliable history of the course of the disease prior to
the patient coming under observation wall often prove
an indirect guide 1n formmng 1 prognosis  Where, for
«xample, 1 depigmented patch, the only discoverable
focus of leprosy in the body, has remamed the same
s1ze over a period of years, 1t 15 obtious that the natural
reststance to the disease 15 relatively high and therefore
the outlooh 1s correspondmgly more favourable
Certam other factors play their parts 1in this important
subject (1) T'heageof the patient other things being
cqual, the outlooh for muiddle 1ged patients 1s better
than for those less advanced n years The vanous
evcesses incidental to youth frequently have 1n accelera
ting, effect on the course of the disease the tendency to
the acquusition of the disease becomes progressively less
asyears idvance  (2) Chmatic and sanitary surround
ug> Leprosy patients do better in 2 dry temperate
climate than an 1 moist and hot one  The importance
of saitry surroundings 1s obs rou
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TREATMENT

SLIDE No 78
Letter press on divisions of treatment

TREATMENT OF LEPROSY

GENERAL

1 Ireat accompanyng diseases such as syphilis,
worms, malana, other skin diseases, dysentery, constt
pation

2 Attend to the diet

3 Fxercse 1s very important

Hygtenic and climatic conditions should be

favourable

5 The mental factor 1s very important
SPECIAL

1 Todide treatment orally

2 Imjection of hydnocarpus oil or 1ts prepara
tions

3 Fxternal applications such as trichloracetic
tad

4 Surgrcal treatment when indicated

—_—

lreatment m1y be dnided into General and
Specal

1In 2 chronic disease ithe leprosy 1n which we have
not 1 yet any drug which can be described as a specitic,
the ,rertest emphasis must be laid on the importance
of the general resistance of the body to the causal
orgamsm  In an endemmc country very many people
are infected with leprosy, but very few of these ever
show any signs of the discise and there 15 reason to
believe that in a certain proportion of those who do
devclop «igns these are very shght and disappear
agamn of their own accord without attracting the atten
ton of the ptuent  Leprosy differs from tuberculosts
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in that experimental animals cannot be infected with1t,
1t 1s probabls true that healthy human beings share with
the low er animals a natural immun1ty which 1s sufficient
to prevent the development of the disease except when
there are massive wnfections such as are lihely to take
place 1f there 15 close 1nd prolonged contict with a
“Bz”or “B3” case

It follows therefore that 1f leprosy does develop
1t 1s due to a lowerning of the general resistance by some
other accompanying disease, to some defect in the diet,
or to some other circumstinces connected with the
patient’s hife

In treatment therefore the first endeavour of the
phystcian must alwass be to find out and remove what
ever cause has Jowered the general resistance and lard
the patient open to the attach of the lepra bacillus

Adccompanying diseases —In India syphilts 1s per
haps the most important The physictan should never
lay much stress on the speaific history  Syphilis 1s
very often hereditary and there mav be no signs
noticeible which indicate the presence of this disease
It 15 advisable 1n every case of leprosy to perform a
serological test for sy phrlis The Wassermann test 15
not always available and 1s only rehiable when perform
ed by those who have great experience
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(Bahn Test)

KAHN TEST «!
#
{
Kl

I he Aahn test however, 1s comparatively etsy wd
there 1» reason to beheve that its results are more to
be redied upon in leprosy than those of the W assermann
No ammals are necessary nd with some experrence and
cre 10 to 20 serr ¢ be tested 1 two hours  The
apparatus 1< <hown 1 this shde and n shde
No 64 and conasts of 1 riwch contatmng 75§
cm x 1cm diam  test tubes 3 pipettes, a water
bath with a gas or spint flame and 1 centigride
thermometer the mnti,en and 1 few lar,er test tubes
for tstration 1n 1nother rack (A demonstration of the
test shauld be arranged for by the lecturer }
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(Plcture of Ant syphilite remedies )

REMEDIES
TN
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ANTISYPHILITIC
b wd
eommpane

The most effectrve treatment for syphilis s a triple
one using (1) Novarsenobillon siv doses increasing
trom 30 to 6o centigrammes given once 2 weeh ntra
venously, (2) Bismuth suspension intramuscularly once
a week, and (3) Ung Hydrarg inunction daily
When siv arsenic and bismuth 1njections have been
given, the anti syphilitic treatment should be suspended
for a month and then the Wassermann or hahn test
tahen agun  If still posttive, another course should
be given sumilar to the last

There 15 sometimes danger of producing a
dangerous leprous reaction when arsenic preparations
re given mtra enously and care must be tahen to avord
this, especally i the second stage, re 1 “Br” and
“Bz' crses
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A combimned treatment of leprosy and syphilis 1s
gwven by mmjecting o 25 per cent solution of avenyl in
hydnocarpus o1l or esters  In treating accompanymng
syphilis with arsenic prcparanons special care must be
tahen 1n “Br” and “B.” cases which are passing
up the curve, otherwise leprous reactions may be pro
duced which will cause a further spread of the disease
In such cases subcutaneous injections of sulfarsenol are
safer than intravenous injections of neosilvarsan

Malana 1s another common cause of the lowenng
of general resistance s are anhvlostomiasis and other
worm infections, and these may cause development of
leprosy m 1ts early stages  Malaria on the other hand
mty cause rapid improvement m “ B3 " cases, as it
causes breahing down of Inrge numbers of lepra cells
and the contents of these, when set free induce tempor
anly a state of high specific immumty which causes
ramd destruction of the leprous infection  The same
holds good for such febrile dise wses 1s hala 1zar, enterze
smallpoy, ete  they ctuse the spread of leprosy in cases
which are passing up the curve by lowenng the ceneral
resistance, but induce rapid improvement in “B3" cases
\;h:ch have reached the top of the curve or are coming
down
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{Diet Silde )

ET

(N PREVENTION & TREATMENT OF

N THE PUNJAB WHERE THEY EAT TESPNEY vonﬂsirmmmtv O LEPROSY.
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STEAMING DF VEGETABLES
PRESERVES ALL THE FO0D
N THEM

FOOD MUST BE FRESHLY PREPARED — NO STALE
OR PRESERVED FOOD MAY BE EATEN

FpoD MUST NoT BE RICH OR OVER CODKED

DO NOT OVER EAT— HAYE REGULAR MEALS

EGGS ARE GOOD FOR THOSE WHO CAN TAKE THEM MUH
MEAT OR FISH1S BAD IN A HOT CLIMATE 4 2

Diet —As there 15 reason to believe that diet has
an impottant bearing on the maidence of leprosy this

must be carefully regulated
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Food must be fresh  Tinned and <alted or other
wise preserved foods should be avoided Over coohed,
recoohed, highly spiced and stale foods are all harmful
Meat and fish should be fresh and taken only 1n small
quantites No food which 1s hnown to be difficult
of digestion should be tahen

Fresh vegetables should be eaten freely,
especially those that can be eaten raw—such as lettuce
and tomatoes Vegetables should not be overcooked
Plenty of fruit should be eaten

Tresh dairy produce, milk, butter, eggs (raw or
only shightly coohed) are very viluable

‘Too Mighly milled nce and grun should be
avorded, as the part removed by over muiling has
valuable properties  Various peas, lenuls and beans
are uscful articles of diet

Alcohol should be abolutely moided Tez,
coffec and tobacco, 1f indulged 1n should be restricted
to moderation

Equally mportant with the nature of the diet 1
the amount eaten and the way 1n which at 1s eaten
Leprosy 1s 1 disease of famne lack of nourishment
lowering the resistance of the body  But it must be
remembered that cxcessine eating 1s also decidedly
harmful and the patient should um at still feclhing
hungry when he has fimshed his meal  Meals should
not be hurried and plenty of time should be tiken to
masticite cach mouthful thoroughly A short rest
before and after meals s t1dvantageous
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Exercise

A WA

En~ercise —Suficient, well regulated evercise 1s
‘most important mn leprosy  There are two reasons for
this —(1) In a dicease 1n which there 15 a tendency to
weahening of the muscles one of the best correctnves
1s to exeraise all the muscles <o as to heep up their
tone  The health of the whole body and the power of
digestion and absorption of food and the elimmnation
of waste products are all aided by suitable exercise
(2) As in tuberculosis, exercise has the effect of
setting free in the body certain antigens from the bacillt
which cause the disease and these posons induce the
formation of antibodies which tend to Iimut or destroy
the disease The presence of these antibodies constt
tutes acquired immunity  Tuberculosis 15 4 disease
which attachs the vital organs of the body, such as the
lungs, and because of this there 1s grave danger from
t1hang too much or too violent exercise 1n consumption,
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as too much of this porson Would be set free But n
Ieprosy the case 1s different as the vital organs are
scldom affected  After coming m from exercise 1t 15
well to tahe the tempertture as 1t serves to show whether
there has been sufhicient exercse tihen 1t that ume  If
the temperature 1s rused above normal and remans up
for more than one or two hours 1t proves that excessnve
cverase has been indulged in - Ihe patient will find as
< rule that with practice he gradually becomes able to
stand more and morc evercse

In this way the general resistance 15 raised nd
the rish of harmful reactions 1s lessened 1 he patient
15 enabled to stand far lar,er doses of mjections withour
local pain or general reaction

As to the forms of exerase walking 1s one of the
best and this may be supplemented by Swedish dnll
dumb bell exeraises, etc  All ative games are useful
Work 1n the garden and in the field 15 most excellent,
and many of the defornuties which render such work
impossible to the poorer lepers would never hnve
occurred 1f they had persisted 1n doing such work from
the beginning
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Bathing

Skin sanitation —As leprosy 1s a shin discase the
sanitation of the shin should be carefully attended to
The whole body should be rubbed duly with chaul
moogra or hydnocarpus o1l and extra friction should be
applied to the parts of the body which are affected by
the disease It 1s best to carry out this rubbing before
trhing the bath so that the excess of oil may be removed

The daily bath 1s of course absolutely essentil and
1t 15 well to follow up a hot bath with a cold plunge
The hot bath has the effect of flushing the shin with
blood and thus helping to ciuse absorption of
nodules
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All rrrtating <hin diseases are specially harmful
and tend to spread the disease as the baaillt are con
veyed from one part of the shin to another and probably
from one person to another bv scratching the shin

Bowel samitation —Constipation 1s very prejudicial
1 leprosy The nerve pamns of leprosy are Jenerally
greater when the bowels are not thoroughly opened
If there 1s not a free daily evacurtion an attempt
should be made to regulate the bowels by altering the
diet  Anincrense in the amount of fresh vegetables and
fruit 1s often sufficient  \Where this 1s not enough such
mild Inatives as senna, liquid paraffin, etc, may be
used 1he presence of intestinal worms has probably
much to do both with the spreid of leprosy and the
severity of the attich  The scratching of the mucous
membrance of the nose which 15 2 common sign of
the presence of worms, 15 probably Iargely responsible
for the toculatron of the bacillus 1 the body
Hookworm with 1ty debilitating, effects, tends to mahe
the diserse more severe

The Mental Factor 15 2 verv important one  If
the patient 1s not cheerful or hopeful he hay much lesy
chance of recovery If his disease deprives him of
his work he 1s apt to mope and think about himself
too much It 1s important therefore that nerve (1)
cases, which are not infectious should continuce with
thetr work while undcr trertment provided their work
15 of a healthy nature and does not prevent their getting,
sufficient exercise wnd relination This s another retcon
for the impartance of early dirgnosic and treatment
1< af treated in time and efficiently few patients would
l".‘ltll\] astige 1t which they would require to lewve therr
wor

Cliumate —A dry temperate chmate 1s the best

Fatremes of heat or dold, especially when accompanted
by a hugh degree of humdits, are unfavourable
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(Hydnocarpus Tree )

SPECIAL TREATMENT

Certain vaccines and various forms of chemio-
therapy are of distnct value in the treatment of leprosy,
but we have tried 1n this short lecture to confine our

elves to the lines of treatment which we have found the
most effective of all

While potassium 1odide 15 perhaps the most poner
ful drug we have in the treatment ot leprosy, especially
1 cases of the shin (B) type, hydnocarpus {or
chaulmoogra) o1l and its preparations are tnvaluable 1n
all stages of the disease, and especially n the earlier
cases of the nerve (A1) type In India he o1l of
Hjydnocarpus wightiant 1s undoubtedly the cheapest
“nd best when obtamed froma reliable firm
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Frults and leaves ¢! Hydnsearpus wightiana

1he o1l 1s obtuned by pressure from the sceds, o
which there arc several nside every frun
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Photo of Hydnocarpus wightiana, Tarabt
huren and Gynocardin odorata B s Larattog
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Seeds
Shelled seeds o . ¢ \
She led seeds v

cutint vo v ) ® "\

showing rad cle
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I he seeds must however be nipe and fresh, oth
wise the o1l obtuned from them s trntaung 1
fresh, nipe seed 15 clear and translucent  When ¢
and stale 1t 1s mote opaque 1n appearnce

The o1l 15 prepared for ijection by adding 4 p
cent of doubly distilled creosote and stertlising in 1
ber capped bottles bv rusing the temperature to 1
degrees centigrade for half an hour 1f undue pan
caused by 1njecnions 1t will probably be due to smpu
o1l or to o1l extracted from onidised seeds  The spect
rotation o the 11.ht should be aver 5o degtees and th
15 the best test of 1ts punty



The do e reccommended 15 2 ¢ ¢ nsing to yo cc
twice weekly given by subcutaneous infileration Most
adults, whose muscles 1re furm throuth abundant
vi,0rous exercise can stand 10 ¢ ¢ with practially no
pun If 1 patint compluns of prolonged pan and
mdurttion at the site of yection of a moderate dose
of pure oil 1t 15 1 sign that he 1 takin, wsufhaent
Xerce ¢
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r MANUFACTURE OF ESTERS Y COLD METHOD

EsTERS

oo caes

ST M s o e

Lhe esters prepared from whole hydnocarpus o1l
re thinner than the o1l and are therefore more quickly
absotbed especralls 1n patients who are not taking
uffictent exercise  As they are more (rotating, on
mpcction et 1s wedl to mix them wath an equal quantity of
pure olne o1l adding, al o 4 per cent creosote  Thie
mntare 1s stenlised in the same way at 120 degrees
centigrade for half an hour and 1ts dosa, ¢ 1 the same
as that of the o1l 2to tocc Ihe usters can be pre
pared from the o1l by the very simple method illustrat
«d 1n the <hidc or ¢ be bought ready for use
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SLIDE No 88

(Subcutatiecus infiltration of Hydnecarpus Of1 )

Methods of Injection—Hydnocarpus oil and 1t
preparation, hydnocarpus esters, may be given erther
intramuscularly or by subcutineous nfiltration  The
other preparation, sodium hydnocarpate, a 2 per

eat <olutton 10 normal salme 1s given mtrivenously
bv 1 method described later

Intyamusenlar Route —The patient should be
comtortably scated on 1 stool and the needle inserted
at night angles to the shin surface to the depth of 1 to
134 inches  After mjecting the o1l or ester olive o1l
mixture and withdrawing the needle deep massage
<hould be applied to the pomnt of njection for five
minutes so as to distrrbute-the drug through the muscu
Iar tissue, otherwise a hard lump may be formed  The
mnjections should be given twice 2 week on the oppostte
sides alternately

Subcutaneous Iufiltration —This 15 to be given
under the shin of the extensor surfaces of the Iimbs
I'wo mjections 1re to be gren per week, ¢ ¢, 8 injec-
tions per month The extensor surfaces of the limbs
may be infiltrated successively 10 the folloning order on
ech occasion right upper limb, left upper imb, night
buttock, left buttoch, 1ntero external surfrce of right
thigh antero external surface of left thigh, postero ex-
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ternal surface of right thigh, postero external surface of
left tigh  The postero external surfaces of the calves
mAy be used nstead of subdnading the thighs, but <ome
patients find the njections i the calves more painful
than clsenhire

I hus 1fter 4 month the mjections re repeated m
the same order, the drug hiing had time to become
absorbed completely 1n the interval

Inhlteation 1s carrted out 1 the following way —

An extensor surface of onc of the lmbs 1s selected
The sl 1s sterihsed by rubbi, wath alcohol or
panting with todine solutton A 10 ¢ ¢ syringe 1s used
with 1 sharp necdle ot medium thickness, about 124
mches an length  The reqmired dose having been
pliced n the syringe, the needle 1s inserted through the
shin and passed through the subcutineous tissuc up to
the hilt 1n 1 direction parallel to the surface of the shin
tahan,, cre that the pont remams i the subcutaneons
trssue wnd does not esther re enter the shin or pierce
the deep fasan  Ihe former may be followed by
sloughing of the shin and the Iatter by pam duc to
plercing 1 nerve of cowlung due to prerciag avewn A
half to one ¢ ¢ of the drug 1s injected the needle 1s
withdrawn ol st 1l but comes out agun through the
shin and 1s then pushed forw 1rd once more 1510 parat
iel o the kin surface but at 1 dufferent angle  An
wjectton of 1 imtlar amount 1s 1gam made and this 1s
repeated all 4 ot § anjections hive been made  The
needle 1s then withdrawn completely from the shin and
annther naghbounng, piece of <hin s nfiltrated n 2
simltr way untif the svrnge s empty Pressure must
be applied for 2 few menutes at the points of msertion

of the needle to prevent a reflon of the drug from the
puncture holes

Before gving myections 1t 1s well to mp up the
area to veanfiltrated between the forefinger and thumb
1o nvthe sure that there 1s no hardness due to 1 previous
nfiltration ot to ny other cause d
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Ihe more evercise patients tike the more quichly
1s the drug 1bsorbed  Pattents with hard, firm, well
developed muscles stand large doses and feel practically
no pan except thit caused by the insertions of the
needle

Injections should not be given too fist 1s the
tissues 1re 1pt to be injured by rapidly forang them
1sunder, the drug not having ume to find 1ts w1y nto
the nterstices 3 or 4 minutes should be required to
mject 10 ¢ Hydnocarpus o1l tends to become thick
m the cold weather and should be heated to 1 few
degrees above body temperature by stinding the con
tamer 1n hot water

Cantion —In tuberculous patients hydnocarpus
o1l wnd esters may provoke 1 very severe febrile reaction
duc to the breahing, down of tuberculous tissue  Much
smaller doses will breah down tubereulous tissue than
will breah down leprous tissue and the danger of a
wberculons reaction is far greater than that of 1 lepross
reaction  Wherever there 1s retson to suspect tubercu
losis 1t 15 wise to begin with small doses, heep 2 record of
the temperature and increase the dose gradually, while
at the sime time taking careful means to increase the
general resistance of the patient

Sodium Hydnocarpate

Another method of treatment 1s the mjection of 1
2 per cent solution of sodium hydnocarpate in normal
saline ntravenously  If this solution 15 mnjected drrect
nto the veins they become blocked up after a few mnjec
ttons  If however, the solution 1s placed 1 a 20 ¢ ¢
syringe and 3 or 4 times 1ts volume of blood 15 suched up
and mixed with the solutton the 1 gins are not destroyed
In suching up the blood heep the syringe absolutely
horizontal, mix by making a sudden revolution of the
synnge through 180 degrees and revolving it back agamn
after 2 few seconds This process may be repeated tll
complete mixing tahes place Then press home the
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ustont and tngect the solution blood mnture nto the
van  Dose3tobcc twice 1week

P Iodids Ad

I'his drug appears to have the cffect of breahing up
“lepra cells and thus bringing into contact with the
tissues the breillt whach had been shut off from them
Ihe result 1s the occurrence ot one or morc of 1 series
of phenomen 1 commonly hnown as the leprous reaction
the signs of which 1re as follows —

1 Swelling up of eusuny, leprous lesions nd
their cngorgement with blood  Shin lestons, which had
been flat ind comparuvely inconsprevous betore be
come thichened and erythemitous ffected nenve trunhs
become swollen and tender Ivmph glands become en
Iarged and punful frequenthy the testicles af they are
disesed become nereased mn size and cause pam the
nose 1y become bloched and epistinis may occur
bone and jomt pruns 1n arme and legs my cause great
distress n fact signs of engorgement and mflimmation
may occur 1n ny orgn of the body m which 2 leprous
mfection exists

2 Baalltmir  lhe brethin, up of lcpromt
scts free bialli aind ome of these find their way into the
blood

1 he formauon of fresh nodules duc to bacil
11y embols in the end capilianies of the shin If the
treatment 1s crrrred out weording to the rules 1dvised
however these nodules 1re not permanent and disappear
.10 tew davs

Risc of temperiture in proportion to the
eventy of the reactton —

lhe um m carmang out 1odide treatment 1¢ to
<au ¢ breakang, down of leproma and climination of the
broken down material  Fhe dose should be regulated
by the amount of reaction produced, cxeessne reactions
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being avorded, and by the power of the patient to elimt
nate the broken down matenial The reaction level
varies 1n different patients At the begmning of treat
ment it 1s necessary, by giving small doses and gradually
ncreasing them, to find the reaction level The size
of the pnimnry dose and the rate of incretse must be
Judged by (a) the seventy of the nfection and () the
reaction level, which with experience the physician 1s
able to Judge to 1 certain extent

The following rules may be used s a guide to the
dosage of 1odide m the different types and stages of
leprosy —

fa) In "B and “B'" cases beyin with 1 grun
a day and increase the dose d-uly by one
grain until there s a reaction as indicated
by a nse of temperature to more than gg°
and swelling and redness of the lesions in
the skin, or marhed tenderness of nerve
trunls In"“A " “B” and A, cases
begin with 5 grains and increase by 5
grams duly up to 30 gruns or untl a
reaction 1s produced

(b) When the tempertture has become less
than gg° and the swelling and other sigs
of reaction have become less, conttnue the
1odide grving the same dose 15 produced
the reaction JTodide should now be
tthen only once or twice a week and not
daily

{¢) When no reaction follows a dose mncretse
the next dose  When there 15 fever or
swelling do not increase 1t

(d) The rate of increase must depend on the
severtty of reactions produced  In some
«B *and “ B caws it s possibleto rse
the dose only very slowly, tcreasing
by 1 granatatime  Inmost “A and
“p” cases 1t 15 possible to double the
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dose erch time till a reaction 15 produced,,
or a reaction may not result even with the
maumum dose of 240 gramns  In such
cases incrense m1yv be made as follows ~—
5, 10, 20, 25, 30 §,rains, given daily, m one
dose, then 6o, 90, 120, 150, 180, 210 230
grains gunven two davs in the week, at3 or
4 davs intenn 1l

Ihese larger doses mav be divided into
two, half bemng, taken at 5 pm and haif
at bed time  Untl cxperience has been
guned 1t 1s well to proceed slowly n

B wmd B and‘A ssoas to

woid excessne reactions  In ‘A’ cases
the pamns 1n the nerve trunhs and i the
bones of the legs 1nd forenrms may be dis
tressing

{¢) When reactions last more than 48 hours or
if the patient feels weak fter the rerction
has passed off rodide should be given only
once 1 weck, otherwise twice 1n the week

(f) 1f the pauent sull feels weah 2 more pro
longed rest from rodide may be given
occwwonally and an rron, arcenmic and
strychnine tome admimistered, but it as
mmportant to ¢1rry on the treatment with
s Iittle 1ntermission as the <evernity of the
rerctions and the strenyth of the pauent
pernut

(g} Potrsaum rodide may be preseribed i the
form of 1 muvture but 1t 15 more conve
nient to pre cnibe rtn the formof 1 ran,
§ run, or 30 grun tablets according, to
the size of the dose which 1s bung, taken
1hese <hould be dic olved 1n a farge glass
of water  Lhe larger the quanuty of
water tihen the les nisk theee 1s of wodism
bang produced

S
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(4) Between 3 gruns and 30 gruns there tre
sometimes symptoms of rodism or there
may be an 1odide rash, but as 1 rule these
do not occur or are less marhed when the
dose 15 larger than 30 gruns, 1nd 1 our
expertence they give very little trouble 1f
the drug 1s tahen s adviced above

(1) The patient’s temperature should be record
ed at least 4 times 1 day when this 15 pos
sible, 1s this 1¢ very useful in the regula
tion of the dosage  But even when thrs
1s not possible (as in the case of 1lliterate
out patients) trertment can generally be
carried on sitisfactonly, the general ap
pearance of the patient, the condition of
his <hin lestons and his symptoms being
used 1s gurdes
Controlling the Reaction

In patients in whom the revction level 1s low and m
those who have lar,er numbers of ripe “lepra cells
ready to break up, even small doscs of 10dide may cause
reactions which continue for several daysorevenweehs
When fever and swelling of lestons ltst for more than
three dys give potissium antim tart, 002 gram m
2 ccs of stenile saline intrwvenously cvery second day
and an tron, 1rsentc and lative tonic till the signs of
reaction disappear  Lhen stop the antimony nd begin
the 1odide agun  If there 15 1 punful nerve reaction
thrce minims of 11 1eco solutton of adreniline chlor
(P D & Co) 1n 30 mumms of saline should be grven
trimusculrly and the dosc repeated in § munutes 1f
the nerve pamns have not subsided in thatme  Sodium
calicylate 4 runs, dissolved 1n 5 ¢ o of normal saline
and given wntraenously, relieves joint and bone pams
Subcutancous nfiltration along the hne of a punful
nerve with 10 ¢ ¢ of normal sahine containing o 25 c¢
of adrenaline chlorde solution 1nd 05 gramme of
sodium brearbonate often relieves the pain for a const
derable ime  The njection should nof be made snfo
the nerve
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In such cases, 2s we have mentioned above, 1t 16
generally found that the reaction level is gradually ran
ed and that the reaction cause by 1odide becomes less in
seventy and only lasts for 1 to 3 davs, passing, off as the
drug, becomes eliminated from the body It 1s then
passible gradually to ruse the dose wathout fear of a
prolonged rection

Great ctre should be tahen of there 1s any «ign of
mitis or heratiis  Todide should be stopped at once
«nd the pupil dilated wath atropine  When the pupil
1 well dilated and the reaction has pasced off procecd
slowly with rodide watching for anv return of reaction
i the eye  Slight reactions with v dilated pupil 1re
seldom harmful and may gridually lead to complete
cleann, up of the diserse in the eve

In using 10dides in rural dispensaries stis generally
found that reactions thou,h they may be severe at the
time, pass off within 48 hours even in ‘B’ cases 1t the
beginning of treatment  1his is doubtless due to exer
ase tihen by the patients 1in downg, their work nd
walhing several miles to attend the dicpensany Pro
longed reactions Are MOTC (LOMMON 10 I patkats of
Ieper hospatals or 1svlums who lead 1 more lersurely
hife
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SLIDE No 89

(Palnting of lesions with trichloracetle acld )

Qounter 11 itation — | hus 1s a factor whichwe cin
not afford to disregard in the treatment of leprosy It
has been 1pphied 1n difterent forms from time immemo
nal  Rubbing on chaulmoogra, garjan and other oils
while sitting 1n the sun 1s beneficinl not because any
appreciable quantity of the o1l 15 absorbed through the
shin but because of the counter 1rrtation produced by
the o1l, the friction 1nd the sun’s riys
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Another useful method 15 pamung, on tnchforace
uc acsd s may be wsed w three strengths, 1 m 1
<olutton m distilled wates for puntiag on nodules 110
3 or 1 10 § solutions for pantung on to daffuse Jesions
Lhas produces destruction of the more superfical fyvers
of the stratum corneum with congestion and sw etling of
the underlying tissues  The shin which finst appears
white, soon becomes blach and the superhaal epithe
hum peels off n some 7 dys  The apphcation may
be reperted fter about 10 dav In mamy cises the
lesions disappear rapsdly under thewe appluctions
swotlen shin lussons bemy, reduced to therr normat size
depigmented  patches reguming therr pigment and
sensatton  returning  to wisthete  treas  fhe
burning  sensaton  ctused by the  apphicauon,
which lasts for bout = mmutes s as 1 rule
witlin Iy borme by the pauent because nt the
evident improvement that ss quickhy notced  The
punting on deffuse shin fesions and nrothete or
depigmented patches should not be overdone  fhe
ripht amount of apphcation i< indicated by vory shight
whittning, which wppears as the solunon detes” Very
Hittle of the solution should be puton the beush 14 the
shiphthy white appurrance docs not appear when the
first ipplication dries st should be appld 1 un It
the shan becomes too whate duc to the pphicaition of too
much of the wid ulcecran may tollow

Other wounter ittt wd Glustics hne been
wsed wath the same object 1 view sweh 1s ¢ irbon
diovde enow Cisbhic wad ete but we haow of none
which 5y more offcctine or o sy applied 18 10
chlorwetw wad
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(Letterpress an disappearance of active signs )

DISAPPEARANCE OF ACTIVE SIGNS

Bacteriologically negative on repeated shilled ex
aminations extending over 6 months

Disapperrance of ervthema

No change 1n s17¢ or appearance of extsting lestons
over 1 period of 6 months

No new lesions during same period
Other lesions may be considered 1s permanent

Continue trettment until 11l active signs have dis-
appeared

Length of treatment nd after t1eatment —Treat-
ment must be carried on until repeated, careful
bacteriological examinations have failed to demonstrate
bacilli over 1 pertod of at least six months and till all
signs of ctive nerve lesions htve been ibsent over a
similar peried

Before decliring the disappearance or active sins
the patient should hav¢ tahen 240 grains of potts rodide
twice a weeh for three months without showing any
«igns of retction duning that tume
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SLIDI No o1

(8¢t ot stream slide }

This chde represents the oro s section nf 1 stream
1he steepes the bank down o the water edye the deeper
the water below the nater edpt <o the more rapud the
IMprovement up to the pamt of the torat disappearance
of Al 1ctive signs the more ripid the improvement
thereafter and the shorter the subscquent permnd of
treatment required  and 22z 1eraa the slower the im
provument up to the powt of dierppearance of 28} actnne
stgng, the lon.cr will the subscquent treatinent e to
be
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SURGICAL 1TREATMLNT

When there 15 only one lesion 1n the body it may
often be removed by excision, the sides of the wound
being sened up  Even af some bacillz are left they tre
likely to be destroyed by the plastic process set up by
the evasion Tt s always well however to give the
ordmary treatment s well 1s there may be infectron 1n
the nerves or lymph glands

SLIDL No 92
{Nerve strefching )

i, !

ecially 1n the

nerve 1s much thickened, esp
cise ?i/ht;rxlz ::ﬂmr ot peroneal nerve where 1t ;:Eou;ﬁdt
down to the bone by strong fibrous tissue, muc ) en f
may be derrved by cutng down on the nerve, }:es:mg
and stretching 1t This may often pre\c(;n lsuc | con
ditrons 18 perforating ulcer, drop foot and claw
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(Ear Trimmiag )

Lnmnung of the ear i B c1ses 1s oiten very
beneficil and the appearance of the patient is thereby
rapidiy improved A spearal clamp should be apphied
and the part beyond the damp cut off with the knife,
pure carbolic 2ad bemng, applied to the raw surface
before taking, off the Jdtmp  Lhereis vers hittle bleed
ngor pun wcompmving this ample operation Care
must be tahen not to cut off too much tissue  The
pl tic process re ulung, reduces » © clline and the
nfcetton sull further



SLIDE No o4
{Ear hefore and after trimming )
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SLIDL No 9§

ewing resutts of treatment)

(Charl sh
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SLIDE No g6

Contrast Photos
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Contrast Photos
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SLIDE No ¢8

Contrast Photos
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TTCHURY VI
PROPIIYLAXIS,
SLIDE No 100

(Mother and fivs children }

Lepross as spread by do o prolon,ed contacr with
u bl infactious ( Bz oand By ) cawee In thes
shide the mother {2, b atectiou leper) has auesed
her fisccbsbdoon and Al of thom show stgps of feprast
313 on this vy that the anfection ss pread rather thap
b ostreet beggars who are ofen L2 pon infectious
L8 S
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(Hewly born child removed trom mother )

R R e

1t 1s necessary therefore to remove the ch Id from
the mother at birth

Children are much more lable to infection than
adults, though often thev may not develop the disease
t1ll they become older

Servants often transmt the disease to therr employ
ers or to the children of the household whom they tend
Leprosy 1s not always recognised and a highly infectious
servant may live 1n a house for 2 long time without his
employers being aware that there 1s anything wrong
with him
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SLIDE No 102
{Small ehiid kept from iather )

When the father m o4 Bsusthold s an mfactions
{ Ba or B, )} uisc be should have « separate room
with «cparate furmture hnen, Qg and other utensils
he huldren should never be alfowed to cnter thit ronm
or to Lo nerr the {ather and othes proplc shoukd endy
enter the room whea acesars md should ke precs
tons such 18 washing the hands ete
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(Intectious leper In hut)

A sigle infecnous leper 1n a village may nfect

Iarge numbers of persons  Vallagers should therefore
be warned of the danger and taught to isolate such a
patient, providing him with 2 hut outside the village,
supplyg him with food and not allowing him to enter
the villige or have any close contact with others

Whenever a village doctor or public health offi-
c11l sees n mfectious case he should not be content with
treaung this one patient  He should follow him up to
his home and find i what circumstances he 1s Iiving
and he should see that the piaent and his rel1tises and
neighbours understand wheran the danger hies and what
m1y be done to 1void it He <hould at the <ame ttme
«xamine those who have been 1n contact with him for
carly signs of the disease and mstruct them what wall
be the first indications, supposing, the infection should

develop later
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Local sclf 1colation, carried out by a valla et elf,
15 the best method of prevention in rurtl areds, espraal
Iy 1f arrangements ¢1n be made for treatment of those
1olated  In town the patient must wolate nmself n a
separate room of his house

SLIDL No 104

(Photo ! Leper Asylum }

W hien such 1s0l1tion 18 not possible infectious cases
<hould be 1 olwed in public nstitutions such s leper
wolomes or ho patats  Fhe old feper asvium is suttable
for thy ¢ 1 whom the dicer e has produced marked
defornuties and who haive lost all hope of recovery or
of ¢ver returmng, to thar homes Tt s 1 nustahe to
let them miy with remediible and hopetul cases as,
wiite leprosy steelf o contaious the spint of despasr
which s engendered by hopeful cases miung with these
hopeless ones 15 much more contagious  1his shide
shows an wdeal teper institute
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{Antertions leper in hut.)

A single fections leper n a village may nfect
large numbers of persons  Villagers should therefore
be warned of the danger and taught to 1solate such a
patient, providing him with 1 hut outside the village,
supplying him with food and not allowng, him to enter
the village or have 1ny close contact with others

Whenever a village doctor or public health offi-
cial sees an infectious case he should not be content with
treating thus one patient  He should follow him up to-
his home and find 1n what circumstances he 1s living:
and he <hould see that the patient and his relatives and
neighbours understind wherern the danger lies 1nd what
may be done to averd 1t He chould at the same time
«vamine those who have been in contact with im for
early signs of the disease and instruct them what will
be the first indications, supposing the infection should

develop later
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Locat self 1olation, carnied out by a village itself,
18 the best methad of prevention 1 rural arcas, espeaal
1y 1f arrangements can be made for treatment of those
colated  In town the patient must 1solate him elf ina
separate room of his house

S11DE No tog

(Phate at Legee Atylum )

% hen cuch 1s0lation 1s not possible infectious cases
<hould be s olated 1n public institutions such as leper
wolomes or hospitals  The old teper asvlum 1s cuttable
for tho ¢ 10 whom the disetse his produced marked
deformmues wnd who hasd Jost 2l hope of recoven or
of over returning to thesr homes It 15 1 nm take to
fet them mny with remediable and hopeful cases as,
while leprosy stecdf 1s contagrous, the spinit of desparr
whach 15 engendered by hopeful cases mixing with these
hopeless oncs 15 much more contagious  This shide
<how an rdeal leper imtitute
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(Letter Press)

PRECAUTIONS
TO BE TAKEN BY

DOCTORS AND ATTENDANTS

1 Never touch an 1nfectious leper or any ar
which he has used or touched without thoroughly w
ing the hands immediately afternards

2 Innttending to lepers or dressing their wo
use rubber gloves where possible, at least ths shoul
done m cases which are hughly infective accordar
the description above

Those coming n contact with Iepers sh
Keep themselves in Lood health by means of abun
fresh arr light, exerctse 1nd suttable dict






