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LEPROSY—DIAGNROSIS TREATMENT AND
PREVENTION

PREFACE TO THE SINTH EDITION

This book 1» sssued by the Indran Cousal of the Butish Empire
Teprosy Relief Assoctation promasily for the use of doctors 1 Indsa who
wish to be put in touck with practical means of dealing with lepross
fromt both the thetapestic and the publhc heaith powts of view It 1s
hoped that 1t will abo prove useful in the Butish Colomes and 1w other
countnes where leprosy 18 endenuc

Much of the teaching found i standard text books has been omitted
tn order to make 1t possible to condense witlun a few pages knowledge
that s essenttal for ding the natare of the diease
and the limes atong which 1t mas be dealt with successfulhy

Since the fifth edition was published considerable advances have
been made m our knowledge of lepross  Many statements appeanng m
that edition need revision 10 the light of more secent research and chmeat
experience

“The whole work has therefore been rewntten and sections on hastory
endemtology  and bactenologs added In studymg sk and nene
leprosy the chmscal and s tological features have been dealt with con
somntl as . evers type and sub tvpe of leprosy each of these features
throws light on the other The histalogcal findings are based on a
studs of biopsy matenal taken from the different chimcal types

As1s ndicated 1o the title the book 15 divided 1nto three parts  The
fiest deals with the nature of the disease from the tustoncal etiofogical
bactenolomeal  pathotagicat and chinwcal apects  1hese lead up to
fr3n05is which ancludes not onlv the recogartion of the disease stself
but seehs to make plam the methods of ascertmmng the tvpe and—that
alt aupurtant factor sn e1ch case—the resntance of the patieat to the
wdectton

The secoud part s> devoted to trestment both 1n 1ts general and

pecial a pects and a chapter ts added on progrosss

In the thued part prophylazss i diset sed  The presentne aspects

f lepross have as umed 2 niack mare unpostant potion im the Tast

few sears and this s drcussed at much greater length than 19 the f yrmer
editrons



x1 PREFACE

Leprosy 1s one of the most difficult problems with which the medical
profession 15 faced  This volume seeks to explain leprosy as far as 1t 1s.
at present undetstood and to lav down certan prnciples which if
followed out intelligently and energetscally should 1a the end help towards
ultimate coutrol

I wish to express my indebtedness to Dr John Lowe of the Indian
Council of the British Empire Leprosy Relief Assoctation for help in
correcting the text and prepanng 1illustrations
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INCLUDING HISTORY AND
ENDEMIOLOGY, BACTERIOLOGY,
CLINICAL AND HISTOLOGICAL

FEATURES, AND DIAGNOSIS






CHAPTER 1
HisTory AND LNDEMIOLOGY

(x) History of Leprosy

Some wniters have placed the onigmmal home of leprosv
m Asia others 1 Africa  The earliest accounts are from
Lgvpt where 1t was ntroduced 1n 1350 BC by negro
slaves from the Soudan and from India where its exstence
1s mentioned 1n the \edas about 1400 B C

Leprosy appears to have been brought to Eastern
Furope first by the Perstan armtes  Later Roman soldiers
who had taken part 1 eastern campaigns ntroduced 1t
first into Italy and then into other Furopean countries
It was spread stall further by the Saracen invaders of Spamn
and by crusaders who had wandered m endemuc countrics
Pilgnims returning from the East are also suppo’sed to have
helped in the dissermination

Leprosy appears to have been introduced mnto the
Western hermisphere first by the $pamsh and Portuguese
mvaders and 1ater by negro slaves and Chinese immgrants
the latter being also responsible for its mmtroduction into
many 1lands of the Pacific

The decline of leprosv in Yurope dates from the
fourtcenth and fifteenth centurtes This decline appears
to hnve been maimnly dependent on two causes  the adoption
of measures for 1solating lepers from other members of the
commumty antl the mmprovement of samtation and the
standard of ving, It has hingered on longest i those
countries and rcgons where these factors have been
delased

Historv 1n the light of recent mvestigations teaches
that leprosy 1s 2 diserse which belongs to a certam stage of
avilization and to a certan standard of Iiving  Its spread
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15 cluefly dependent on the moviag of large bodies of people
such s armies slaves and free labonr from endemic to
previotsly unaffected wreas  History also shovs that its
dechine and eradscation depend on the awakemng of the
commumty to its nature on their adopting certan sumple
means of prevention and on mprovement i the mode
of hwing  These princples are elaborated more fully ma
later section of this book

(2} Endemuology

Leprosy 15 now regarded as 2 tropeal disease  but
it 15 ouly m recent tumes that this term can be applud
at all trah Untal recently 1t was common m such cold
couutries as Norway and Icefand  Its disappearance from
temper tte chimates 1s largely due as we have already men
tioned to the adoption of preventsie and samtary methods
but warmth mossture and a certam density of population
such as vre found m some parts of the tropics, favour the
spread of leprosy  Soual customs play 1 large part sevwal
and general promiscuousness such as 1s found among tribes
of Afrwa and the Pacific Islands and also among <enu
abongmal tnbes w India bemg particularly favourable for
the dissemination of the disease

In Chinn leprosy 1s found chiefy m the warmer
southern yparts where the population 1s congested and
samtation partreularly bad

In India leprosy 1s very widely dsstnbuted Among
sorne aboniginal trbes it has been hnown for long and s
fimitted by tobal laws end customs  Awmong other tribes
st was unkwas e wated & was rceently mtroduced by those
who have left the wolation of the jungle and gone to labour
s« ties and mdustnal aras  There they acqured the
disease and on thew teturn infected their fellow tnbesmen
The 1931 census gave the tadence of leprosy i the vanous
pravinees and States as i the following tibles ~—
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TABLE

1

Dsstrsbution by Provinces and States {1931}

Provnce State or
1gencn
Inprs  Total
Provinces
Aymer Merwara
Andaman and Niobar
Tslands
Assam
Raluclustan
(Distrets and admunis
tered terntores)
Bengal
Bihas and Orissa Total
{a} Bifar
(8) Omssa
{¢) Chota Nagpur
Bombay Total
{a) Bombav Presilency
{5) Sind
(c) Aden
Burma
Central Provinces and
Berar Total
() Central Provinces
{6) Berar
Coorg
Delln
Madras
North West Frontrer
Province
{Districts and gdmms
tered terntortes)
Pungab
Umited Provnces of Agra
and Ouih  Total
(a) Agra
(6} Outk
States and fgencies Total
Assam States
Baluclustan States
Baroda State
Bengal States
Bihiar and Onssa States
Bombay States

Popula
tion

35 837778
271 526 933
560 202

29 463
8622 51

463 508
50 114 002
37677 576

5727 500
5306 142
6643 934
21 930 Fo1
17 992 053
3887070
51478

14 667 146

15 507 723
12 o65 885
3441838
163 327
636 246
46 740 107

425076
23 58 852

48 408 763
35613784
12794 979
81310845
6 5607
405 109

2 443007
973336
4652 007
4 468 396

LrpERS
Persons Males
147011 10789
126867 03 281

18 1S

z 1

5164 3863
24 o
20845 15290
11329 14408
9457 7614
594 438
3048 2466
gz 6374
8808 6150
277 197
27 27
17 7607
11506 734t
7348 4415
4162 2926
17 &

9 8

33127 2484
249 164
1853 136
14485 12013
9182 7453
5393 4516
21044 13617
256 163
2 21
375 393
409 316
3465 2290
1649 1161

Te
males
40019
33586
6

1 300

5285
491
1843
1506
1482
2738
2658

80

3520

1165
2929
1236

1
8285

527

2472
1729
743
6433
83

182
o3
1oz
483

Rate per
100 oo

4
46
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TABLE I—contd
LEPERS
Province State or Popula Fe
4gency ton Persons Males wmales
Central India Agency 663 790 1084 760 324
Central Provinces States = 483714 1013 610 403
Guwalor State 353070 45 27 153
Hiderabad State 14436148 3738 630 17108
Jammu and Rashmur State 3616243 206 138 645
Madras  States  Agencv
‘otal 6754483 3728 2739 989
{a) Cochin State 1 05016 745 553 19
(8) Travancore State 500,973 2780 z037 752
{¢) Other Madras States 453 495 104 149 45
Mysore State 6 557 302 733 536 197
Punjab States 437787 227 162 65
Punjab States Agency 4477 218 687 401 196
Rajputana Agency 1I 725 71 543 382 161
Siklam State 109 808 7 5 2
Ututed Provinces States 1 060,0 304 235 69
Testern India  States
Agency 3909 250 148 109 39
lale lepers  Female lepers
per 100 00a per 100 coo
593 3
‘TasLE II
Dustribution by Age (1931)
Inpra LEPERS
Age Wales Females
Total 10, 892 10019
or 43 35
1~ 48 51
ay 85 68
34 86 68
45 169 T4q
Total o-5 431 366
5-10 1473 1036
Tot5 11 1600
15- 0 5333 2819
o5 7777 3316
5-30 10 8,6 3058
30-35 12 758 4325
35-40 14230 4 590
13 868 4379

[Chap

Rate per
100 oo
16
n
12
6
62

55
62
55
18
boe
56
15
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TABLE 1T-—contd

Tvpa LEPERS

i,

Age Males  Females

4550 12 079 3895
5055 10030 3348
55-60 6568 403
60-65 5175 1a73
65~70 2 316 859
70 and over 282, 1133
Age unspeaified 40 9

Survevs carried out throughout India have shown that
these figures while grving an imdication of the relative
frequency m different areas do not grie anything like the
true nadence and this 1s freely acknowledged m the
census reports It would not be an exaggeration to mul
tiply the census figures by ten and state that there are at
least one mliton people suffening from leprosy mn India

In Burma the incidence 1s widely scattered In
Assam the disease 15 common 1n both valleys especially
where labour has been imported from outside hghly
endemtc areas  In Bengal and Bihar there 1s a belt of ugh
enderucity 1n the latente area lymnz between the Chota
Nagpur plateau and the Gangetic plane comprsing Gaya
the Santhal Parganas Birbhum Western Burdwan
Manbhum Bankura and Midnapore This belt stretches
down through Orisst and the east of the Madras Prest
dency from Balasore Purt Ganjam to Godavant  Anotler
highly endemtc area mn Madras 15 tn Arcot and Salem
districts  while the disease 1s verv common 1n lravancore
Cochin  and Malabar In the eastern and western
dnvisions of the Central Provinces there 1s a high merdence
In Nepal and m the adjacent districts of Bshar and the
United Provinces leprosy 1s very prevalent while i the
fertile aren between the Ganges and the Jumma and
extending mto the pluns of the Punjab the disease 1s
compritney 1re  In the Himaliyan tracts such as
humm Simla Kangra and Kashour lepross 1s prevalent
perhaps on account of the severe climatic condittons and
the bickwardness of the people
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Previously leprosy 1 India tended to be confined to
1solated foct  recently the improvement of communieations
mdustnialism  the breaking down of the wsolating caste
svstem and the greater mobility and freer mixing of the
population favour the mfection of formerly umnyolved
areas

In Africa leprosy 1s one of the major problems In
Nigeria alone 1t 15 caleulated that there are no fewer than
200 000 cases making one per cent of the total population
whule there 15 reason to believe that m the Belgian Congo
the 1neidence 1s considerably hugher

It 15 umpossible to estimate anythmmg like the actual
number sufferg from leprosy in the world but the followmg

table gives a rough caleulation —
Mimmum  Mazimun

China T 000 000 1 500 000
India 500000 T 000000
Aftica 500 000 1 000 000

British Empire outside of Africa and
India 15000 30 000
South Amenca 100 00O 150 000
Furope 6 ooo T0 000
Other countnes 100 000 150 000
Taorar, 2 277 000 3 840 000

For a rough computation we may put the number as
2 to 4 nullons m the world but 1t 15 possible that even
the maxamum fignres give an under estumate

Leprosv 1s like tuberculoss 1n this respect that many
are infected 1 whom the clinical disease neser develops or
gives discomfort to the patient Such cases are likelv to
pass unnoticed except 1n the careful exammation of those
who have been i contact with frank mfections cases
Recent willage survevs mn North India in which careful
examination of contacts has been carried out show 2 or
even only I bacteriologically posttive to 3 bactenologically
negative cases the criterion of positive and negative being
the ordinary routne bacternologreal esamination

It 15 therefore obvious that under careful examnation
of contacts the number 1s bound to nse whereas when
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figures are based on more desultorv methods the number
will be less

The sev wncidence of leprosy 1s of mterest In mearly
all countries the disease appears to be more common
1 males than m females Before puberty the incidence
1s about equal m the two sexes and tends to be relatiely
mereased mn females at and immediately after puberty
I ater the disease 1s considerably more frequent m males
The causes of these differences are probably chiefly environ-
mental but mav be to a certain extent physiological
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figures are based on more desultory methods the number
will be less

The sex wncrdence of leprosy 1s of interest In nearlv
all countries the disease appears to be more commeon
1 males than m females Before puberty the incidence
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The causes of these differences are probably chiefly environ
mental but mav be to a certain extent physiological
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In later vears he considerably modified this theory and
achnowledged that sometimes 1t might be spread by eating
food contaminated by a leper Esen m more reccal vears
this theorv has not been without its advocates and there
1s doubtless a modicum of truth m 1t In fammne areas
and among poverty stricken people m India Afnica and
elsewhere dried or salted fish 1s frequently added to give
flavour to an madequate and badly balanced diet As
malnutntion 1s an important predisposmg cause 1n leprosy
eating of preserved fish may be indirectly assoctated with
leprosy

While 1t 15 now fully accepted by all acknowledged
authonties that the spread of leprosy s due to contagion
full proof 1s still wanting as to the exact paths by which
the infection enters the body  The causal organism known
as the Mycobactersum lepre or Bacillus lepree and more
poptilarly as Hansens bacillus (see fig 1) or the lepra
bacillus 1s of very low toxiaity It can enter the human
body and spread throughout the tissues without giving
nse to any marked signs or symptoms Infection may
remain latent or what 1s better termed unrecogni.ed for
mamy vears Luien highly wfectious cases may show but
few recogmzable clmcal signs and may pass m the com
mumnty as healthy persons while they spread the nfec
tion to contacts  The latter again may show no svmptoms
and be unawarc of having contracted the disease till years
after contact took place  For this double reason the portal
of entrv 1s intpossible to trace in the great majonty of
cases

Tspenimental cultural and serological evidence so
useful 1n traung the early or latent stage m other diseases
25 sofar unys mdable an deprosy 75 there 1s no cler evidence
that B leprc has ever been successfully moculited m
cepenmental 1umals or cultured outside the human bods
nor s ans serolo, teal test been devised for the recozmtion

of ¢1ses not easily diagnosed by clinieal or bactenologieal
examnation




CHAPTER II
ET10L0GY

Throughout the ages two theortes regarding the ongmn
of leprosy have vied with one another for ascendency
viz heredity and mfection

In China Japan and North Africa the belief m here-
ditary transmission still exssts  In India 1t 1s not unusuat
for a patient who has been told that he 15 suffering from
leprosy to raise the objection that no such disease has been
present m his family for generations thus voicing the wide-
spread belief that leprosy 1s a hereditary discase

In Furope 1n the seventeenth and eighteenth centurnes
and i the mmeteenth century prior to the demonstration
by Hansen 1n 1871 of the lepra bacitlus the theory of here-
ditary transmisston was widely accepted This was pro
mulgated by such great authonties as Dantelsson and Boeck
1m their book published in 1848 The Royal College of
Physicians of London 1n their report of 1862 came to the
cquelusion that leprosy 1s not contagtous and that there 1s
10 evidence which would yustify measures for the compulsory
segregation of lepers

The findings in favour of heredity and agamst the
contigrousness of leprosy appear to have been founded
either on mvestigations of experts who had studied the
disease 1 very limited fields or on the opmions of those
who had Bittle or no practical expenernce of the disease
The evidence brought forward by modern worhers 15 over
whelmngly 1 fat our of contagion as the means of the spread
of lepross

A third theory regarding the causation of leprosv
was that put fornard by Sir J Hutchinson viz that it 1s
dependent on escessive comsumption of decomposed fish
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wounds or ulcers are all probable ads to mfection We
have no rehable evsdence that leprosy 1s acquired by eating

PLo 2
And th r after shaving  healthy client with the sa e unasterili od fazor

mfected food bv batlung in tanks or rivers used for the same
purpose by lepers or bv dnnking water from the same
welly

There 18 no proof that leprosv 1s mmoculated by the
bites of msects  but they mav occasionally act as carners
as flics bugs lice and ticks fed on leprous patients have
been found to harbour the bacillt

There are 1nstances of those who have apparentls
wqured leprosy by weanng the clothes or sleeping on the
beds of lepers  Others appear to have become infected
without conung mto direct contact by plaving with bare
knees on mats previoushy used by a leper of by living
m a house vacited by one  Thus there 1s some reson to
believe that lepra baalll remam alinve for some tune after
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In syphilis and other diseases a marhed primary lesion
appears at the pomt where infection has entered In
leprosy there mav occasionall be considerable evidence
that the first noticed lesion marks the orginal portal of
entry but m the majonty of cases the first recogmzed
lesion 1s probably the result of generalized infection though
its site may sometimes be determmned by a previous mjury
to the part

Though chieflv on account of the reasons mentioned
aboive we cannot define with certamty the method of infec-
tion there 1s considerable evidence that lepra bacillt enter

Fic 1
Barber shaving u leper

throngh wounds and abrasions of the shin or mucous
membrane 1n those who are esposed by contact with
infectious cases (figs T and 2) ‘The piching of the nose
by the worm mfected cluld scratching of the skn nntateci
Dby the bites of nsects or by pruntic discases the existence o
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has also the degree to which miung tales place between
different castes and classes  In survevs carried out m
Indian villages single caste villages were found least
affected wlule nmxed tillages m which the houses of
severdl castes stood side by side showed the highest nc
dence  Statistics prove that house and especinlly room
and bed contacts are the most dangerous while the more
oceastonal village and ‘occupational contacts are less likely
to result m infection
We may therefore summanze the factors most f1vour

able to the spread of infection as  the infectiousness of the
fector the closeness and length of contact and the lack of
resistance of the infectee  As we shall show Iater when we
dent with prevention all these factors must be assessed
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leaving the body but their vitality apart from the host
can only be surmised from the analogy of other acid fast
pathogenic organtsms such as the tubercle bacllus and
the bacillus of rat leprosy

There 15 strong evidence to support the hvpothesis
that infection 1n the majonity of cases tales place through
direct close contact The closer and more prolonged the
contact and the more infectious the leper the more likely
1s the disease to be acquired

Onlyv a certain proportion of cases of leprosy can be
constdered infectious  Recent surveys m the villages of
India show that on an average ot of ten cases one 15 lughly
mfectious one 1sless mfectious and eight are non mfections
Our criterion of non mnfectiousness 1s failure to find B lepree
m repeated examinations of the shin and nasal mucous
membrane the evanumations bemg made by one of the
smear methods mentioned 1n Chapter XIT

The cutaneous type of leprosy 1s the usual source of
mfection  Clumps of bacllh are sometimes found in
superfictal scrapmgs of the epithelial scales taken from the
surface of the epidermis  The nasal discharge and droplets
from the mouth espectally when the patiert sneezes
coughs or breathes heavily masv be found laden with
baalh  When lepra fever (lepra reaction) occurs nodules
of the shin and nose are apt to ulcerate and discharge
bacillt m still larger numbers

Another important factor regulating the hikelihood and
degree of mfection 15 the resstance of the person etposed
The resistance of children especially those in the first few
years of life 1s particularly low This 15 proved bv the
frequency and seventy of the infections which tahe place
and 1s confirmed by the leprolin test (see Appendrc III)
The resistance of both children and adults 15 seduced by
accompanying diseases poor nounshment and unhealthy
Inmg  also by the strain on the system connected with
puberty and child bearing

Lach of personal hygiene and msamtarv surroundings
have important beanngs on the spread of the disease so
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has also the degree to which mixing takes place between
different castes and classes In surveds carned out in
Indian villages single caste villages were found least
affected  while mxed villages m which the houses of
several castes stood stde by side showed the highest mnc
dence  Statistics prove that house and espectally room
and bed contacts arc the most dangerons while the more
occastonal village 1nd occupational contacts are less likely
to result i mfection

Ve may therefore summarze the factors most fayvour
able to the spread of infection as  the infectiousness of the
mfector the closencss and length of contact and the lack of
resistance of the mfectee  As we shall show later when we
deal with prevention all these factors must be assessed



CHAPIER III
BAcTERIOLOGY

Leprosy 1s caused by the growth of Afycobactersum
(Bacillus) lepre (Hansen 18y71) 1n the body and the reac-
t1on of the tissues to 1ts presence (fig 3)

B lepree average 6 to 8 p n length The typical
vegetative forms resemble tubercle bacilli 1 appearance
and m staming reactions They may sometimes be dis
tinguished from the latter by their bunch like arrangement
and large number by their straighter or less curyed appear
ance and by the sites m which they are found 1n the body
but the only final method of distingushing the two
organtsms 1s by expenimentalinoculation B lepre producing
no progressive disease 1 rabbits and guinea pigs 1n contrast

Frs 3
Smear from under surface of leprous nodale  Note large bundles of baill also
grannlar partly-stamed appearance of some of the bacilli
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to B tuberculosis ‘The leprosy bacilius is rather less aad
fast than that of tuberculosts when stammed by Ztehl
Neelsen s method

Vlany workers have clarmed to have cultured B lepra
from leprous matenial but none of these claims have as
yet been fully confirmed Non pathogenic acud fast or
potentilly acid fast orgamsms are often present on the
surface of the body 1n the nasal mucosa and even inside
the tissues and doubtless many of the suppesed cultures
were dependent on want of recogmtion of this fact  Agam
ncrease of bacilli on artificral media 1s dufficult to establish
unless progresstve macroscopic growth 1s noted  The large
numbers of baallt found m smears taken from the first
moculated tubes or even from subcultures have led workers
to claim multiphication they had probably not realized
the great number of bacilli contamed 1n the onginal materal
placed m the tubes In other instances macroscopic
changes have been noticed 1n and round bacillus laden
matenal moculated on sold mediz these changes due to
the tissue cells have been erroneously nterpreted as
mdicnting bacillary growth

Frascr and Fletcher using the media emploved by the
leading previous workers and tihing therr matenal under
careful ascptic precautions from the under surfice of
leprous nodules failed to obtain suceessful results

More recentls Amernican workers using certain gas
concentrations claim to hive cultured and repeatedly
subcultured B lepra these results stll anait full con
firmatton

Attempts to transnut leprosy m 4 progressise form to
ospentmental ammals have met with no greater success
Toul nodules ean be caused by mouulating lning bacitlany
suspenstons  but sumliar nodules are produced when the
suspension has been proviously Mlled by boiling B lepra
will retun their morphologicnl and stunmg charactenstics
for more than twdve months when moculted mto rats
~md 1 be found crned to other parts of the bods such
as the Iiner or spleen but these charactenstics tre retamed

2
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equally well whether the bacillary suspension noculated 1s
fresh and presumably living or has been halled by heat

Some worhers have suggested that B lepre and
B lepre muris (the causal orgamsm of rat leprosy) are
1dentical  Inoculation of B lepre into rats however fails
to produce progressive disease whereas inoculation of the
rat leprosy bacillus causes progressive disease in a hundred
per cent of survrving rats

These two orgamsms are sumlar m appearance and
staining properttes both of them have so far apparently
eluded culture on artificial medsa and successful moculation
except each 1n one vertebrate genus



CHAPTER IV
DISTRIBUTION OF Lrs1ons—INCUBATION PERIOD
Distrsbution of Lestons

I eprosy 15 a svstemic disease affecting principally the
shin and certain mucous membranes and the perpheral
nerves but also i severe or advanced cases most of the
organs and tissues of the body

A notable exception 15 the central nerions system
which 15 seldom 1f ever attacked Lie claims to have
{found lepra baaills 1n the ganglion cells of the spmal cord
and 1 the vessels of the medulla oblongata but these had
gien mse to no symptoms dunng lhfe Degenerative
changes occasionally found 1n the dorsal columns of the
spmal cord are secondary to the penpheral neuntss of
neural leprosy

The muscles are not miaded by the infection but
are subject to trophic changes secondary to interference
with therr nerve supply

The /eart 1s not directhy affected though degenerative
changes mav result from towins engendered by mived
mfectton or w the complication kntown 15 lepra fever

The sminller blood tessels espectally the smaller branches
in lepromatous aras are profoundis affected This 1s
referred to later m the deseription of shin and nerve lesions

The Iungs are possibly attacked 1 a small proportion
of steere eases and speenl reference 1s made later to pul
monany complications

The  15fro ntestinal tract and the urtnary fract are as
far 5 15 Lnown almost or cntwrels imunune from leprous
lestons  though degeneratine changes due to secondary
toxamin arce often present
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The liier and spleen are frequently found at autopsy
to be lepromatous and are sometimes found chmically to be
enlarged especially duning febrile reactions 1n severe cases
But the affection of these organs 1s apparently of but Little
chmical 1mportance In mixed mfections degenerative
changes may be caused

The testes are affected to a greater or less extent m
cutaneous leprosy the affection bemg both inter-tubular
and intra tubular  The organ may in the end be converted
1mto a mass of fibrous tissue

The lymph nodes are affected n all cases of cutaneous
and 1n some cases of neural leprosy The nodes are as a
rule swollen as a whole without alteration m form On
section the ampulle and medullary cords are of a yellowish
colour easily distinguishable from the appearance in tuber
culosis  Both infections may however be present simul-
taneously in the same node Diagnosts of leprosy 1s some
times aided by the exammation of sections or of aspirated
matenial from enlarged nodes Leprous mfection spreads
through the lymph spaces of the skin and up the lymph
vessels to the nodes which act as filters and mav lumt or
mmpede to a certamn extent the further spread of the
disease

Incubation Period

The onset of leprosy may be sudden and dramatic or
1t may be slow and msidious  We have seen a child of six
weeks with lesions scattered over the body wiile m others
1o lestons have been noticed till 20 years after the last
possible chance of infection ~ One patient noticed 2 siugle
shight leston which made no progress for tnenty two years
after which careful examination showed leprous thichening
of a nerve m another part of the body The mcubation
period depends on the resistance of the infectce and on the
degree of infection on an average it 1S probably about

three years



CHAPTER \

Crrvicar aNp HisTorocical I'EATURES OF SxIn
Lrsions
(1) Introductory

Although lepross has been shown to be a general
disease affecting drectly or indsrectly most of the organs
and tissues of the body 1t 15 1 the nteguments (skin and
mucous membranes) and 1n the perspheral nerves that the
climeal and histological changes produced by the miection
can best be studied

Though leprosy 15 commonly divided into cutaneous
and neural Jeprosy according to whether shin or nerve 1s
climealls affected yet 1n all but 2 verv small mmnonty of
cases both are the seats of mfection  [he typical leprosy
lesion 15 neuro cutaneous and in studying tvpical leprous
lesions 1 therr climeal and Isto pathological aspecets 1t
15 comventent to consuler the cutaneous nenes and the
<hin 15 one umt

‘1he severity of the disease and rate of spread through
out the body iary greatly i different cases A single
will detined macule 1 few contimettes m diameter may
remun as the only sign of leprosy for 2@ number of years
In contrast to this the infectson m1y spread through ~lmost
the entire shan of the body without showing any noticeable
clmieal appearances to mdicate 1ts presence  Intermediate
between these two extremes we have tnnumerable grada
twons 1 the number nd size of focr and m the degree of
chinteal signs produced  As will be shown Iater these
vamitions are Iargely dupendent on the degree of resistance
of the patient to B lepre and on the consequent degree of
ccllular reaction to these organsms
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(2) Anatomy of the Skin

To mahe clear the ways m which leprous mfection
spreads i the slun a short description of certamn aspects of
its anatomy mav be found useful (see fig 4) ‘The skin
consists of the epithehal layers (cuticle) and the corum
(cutss)  The papille of the corium penetrate the epithelium
and nterloch with the mterpapillary processes of the
latter The epithehum sends processes mto the deeper
layers of the corium 1n the form of the hair follicles and coil
glands There are two mam vasculo neural plesuses each
consisting of arterial and 1 enous vessels and nerve branches
these are the subcutaneous plexus Iving between the shin
and the subcutaneous tissue and the subpapillary plesus
Iving below the fevel of the papilie The deeper of these
plexuses recerves branches from the subcutaneous nerves
and vessels and 1t again sends branches which pass up
along the hair follicles and sweat ducts to the superficial
(subpapillary) plexus The subpapillary plesus supphes
branches tothe papillz  The hair follicles and sweat organs
are surronnded by vessels and nerves and between and
around them there lies the matnx of the cortum consisting
chiefly of collagenous and elastic fibres and fibroblasts

The epithelium 1s non vascular but lymph penetrates
the basal or germinal laver and bathes the cells of the
Malpighian layer carrving the melammn granules from the
pigment cells which surround the papillary vascular plexus
The flattened superfictal cells of the epitheltum (strata
granulosum lucidum and corneum) are capable of being
profoundly affected by pathological conditions in the

corum

(3) Spread of infection 1 the skin and neries

When leprous mfection s mtroduced mto the shmn 1t
1s erther destroyed by phagoestic cellular action or 1t
spreads along the lines of neuro vascular plexuses Under
certamn crcumstances such as lepra fever and when a
sev ere temporary reaction takes place the blood cells v ade
leprous lesions and phagocs tose the bacilh  But we have
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reason to believe that under ordmary conditions the cells
responding to the presence of B lepree 1n both the skin and
nerves belong to the reticulo endothelial system and he m
the perivascular tissues  The cells of this system are given
various names according to their situation and functions
The tissue cell known as the ‘macrophage 1s probably
that concerned 1n the phagocytosis of B lepre and we
shall use this term 1n our description 1t 1s found chuefly
1m the proximity of the vessels

The multiplication of lepra bacilli which have entered
the shin takes place m the mtercellular Iymph spaces and
mside the cells The degree of this multiplication and the
subsequent spread of the orgamisms through the shm are
largely dependent on the degree of cellular response this
again being dependent chiefly on the resistance of the
patient

In cases m which the resistance 1s low the infection
spreads rapidly along the plexuses passing from the sub-
papillary plexus along the papillary branches mto the
papille  Sometimes the spread s confined to the more
superficial layers of the skin It 1s common however sooner
or later for the infection to spread down the neuro vascular
structures surrounding the follicles and sweat ducts to the
subcutaneous plesus

The ifection may then spread along the deeper
ple<us and from 1t re mvade the more superficial structures

At the same time infection passes from the deep plexus
up the afferent sensory nerve branches thus the peripheral
nerves become mvolved by direct mvasion from the shin

(4) Tissue Reaction to B lepree in the Skin

As the infection spreads along the various plexuses
and their branches the perivascular cells respond to the pres
ence of the bacilli  Thus reaction of the cells to the bacilli
m their neighbourhood 15 three fold viz multiphcation of
cells by diviston 1ngestion of bacillt by the macrophages
and under favourable crreumstances destruction of bacilh
The degree of reactioh 1s 1n direct proportion to
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{a) the number of baeills present locally and
(b) the reactng power of the cells

Te

Peri a cul méiltration m the pap Il nd sub papillary plexu 1 a sect on from
the sp eading dge of am cule of the cut neous type

Round the bacilus myvaded plesnses and vascular
branches therefore 1s formed a cellular infiltration onginat-~
1ng from the multiplving perivascular cells  This infiltratron
1s greater or less dense or loose according to the reacting
power of the cells and the number of bacilli present to
call forth the reaction It 1s this cellular multiplication and
nfiltration which produce the climical lesion

In the margin of a recent lesion m which the reacting
power 15 strong the bacilli are effectively phagocytosed
and a dense cellular granttloma 1s produced with few or no
bacilhi left undestroyed

If however the reacting power of the cells 1s weak
the breilli continue to multiply m the mtercellular spaces
and n the cytoplasm of the cells {(fig 6) In sections of
such a lesion we find many baclli but compared with
the number of bacilly there 1s only meagre celtular multiphica
tion and only a loose granulomatous appearance round the

vessels  hence the visible and palpable elimcal signs may be

<light or even ml .
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Thus we have at one extreme the small clearly defined
macule a few centimetres i diameter appeanng i the
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S ction of margin of spreading lesion 1 papillary layer in cutaneons type cf
lepray Notice absence of cellular reaction in spite of presence of mumerous
bacills
resistant case and at the other the widespread shin
infiltration sometimes with little or no clinteal signs 1n the
case with low resistance
(5) Neural Infection from the Skin

TWiile mfection spreads along the cutaneous plexuses

1t mnvades at the same time the sensory nerves supplying
the affected shain  Sections of small sensory branches show
the bacillt lying between the nerve fibres in the intertor of
the nerve bundles In the shin the bacll are found



V] CLINICAL AND HISTOLOGICAL FEATURES 27

close proximity to the capillaries and therefore to the pent
vascular macrophages In the nerve bundles they are
separated by the nerve fibres from the capillaries which Ie
chiefly m the penneurium between the bundles (see
figs 7 16 17 and 57)

DingRAM OF SECTION OF NORMAL NERVE

Blood vessel
and lymphat es

Blo o vessel

Response of endothehal cells to lepra bacilli appears
to be determined partly by pronimity  Thus m cases
with moderate resistance the baall are more readily
destroyed m the shin than in the nerves In the latter
they are apparently sheltered by the mterveming merve
hbres from the phagocytic action of the cells while m
cises with low resistance te of the cutaneous tvpe we
find massne wiection of hoth shan and nerves with marled
cellulr nfiltration of the shin and but hittle mnhltration
of the nerves

In the neural macule we find dense granuloma m
the skin and few or no baailh  wiile 1n the supplying nerves
there 15 also granulomatous mfiltration but bacill may be



28 SKIN LESIONS [Chap

found 1n considerably greater numbers n the parts of the
nerve bundles most distant from the neural capillares

Consequently a greater degree of resistance is necessary
to produce entire destruction of bacilh 1 the nerves than
m theshin  In cases with moderate resistance the infection
may be entirely cleared up mn the shin while 1t still persists
mside the peripheral nerves

There 1s a possibihity that the bacilh may agam find
thexr way nto the shin from therr nerve reservoir durmg
any pertod of temporanly lowered resistance In any
case 1t 15 not uncommon to find during such a pertod an
actively spreading leston at the penphery of a residual
apparently healed macular area

The above observations regarding the nature of neural
leprosy are to a certam extent hvpothetical and require
further confirmation but so far no other hypothesis has
been advanced which satisfactonly explams the varous
perplexing phenomena connected with this tvpe of leprosy
(6) Varwations wn Resistance

We have spoken of the difference 1n the histological
and clinical appearances of lesions determined by the degree
of resistance Another important factor mn determining
the nature of lesions 1s variations m resistance  The canses
determiming these varations are fully discussed m
Chapter XIV

If reststance 1s lowered for a short time the bacil
multiply and spread i both the shin and nerves If
rtesistance s restored 11 time there 15 a severe local cellular
reaction called forth to deal with the bacilli which have
meanwhile accumulated This may be called Recovery
or Convalescence Reaction It produces iery definite
clinical signs both 11 the sk and tn the nerves and occurs
frequently during recovery from some intercurrent illness
or other debilitating causes m cases of mild leprosy (see
Chapter IX the last sectton)

If however the mtercurrent cause of lowered resistance
15 too prolonged or too severe thereisa danger that resist-
ance to leprosy may become permanently lowered and
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restoration to health 1s not followed bv a sufficiently strong
cellular reaction to control the disease or the reaction mas
lead to complications which again lower the reststance

Occastonallv the resistance of the shin infected with
B lepre 1s sufficient to prevent the formation of a clim
cally detectable cutaneous lesion but not sufficient to
prevent the passage of the bacillt up its afferent nerve
branches and through them mto a mixed nerve such as
the ulnar  This invasion of a mam nerve causes thicken
g and tenderness with secondarv tropluc motor and
sensory symptoms  Such cases of pure nerve leprosy are
comparatiiely rare  Where a nerve 1s affected there 1s
generally a skin leston i tts area of distribution or signs
{such as a scar) that such a skin leston previously existed
Self healing

It must be cdearlv understood that like tuberculosis
leprosy may be a verv shight disease the infection proving
abortive and the lesions healing up spontaneouslv without
spectal treatment  Indeed there 1s good evidence that self
healing takes place m a very large proportion of those
infected m an endemic area This self healing 1s largels
dependent on a timely restoration or improvement of the
general health of the patient

At a much more advanced stage of the disease self
healing frequently occurs In patients of the C 3 type the
mfection will gradually die out the cutaneous giving place
to the secondary neural form till only crippling and de
formuties of the face and limbs are left as signs of the
former disease The reason for the destruction of lepra
bacills 1n these cases 1s difficult to determine
Mode of Onset

‘The onset of leprosy appears i different forms  When
acute lesions may suddenly appear i the form of nedules
or macules wlich may be permanent or evanescent When
chrome a smgle macule may first appear with greater or
less sensory changes or there may be thickeming and
tenderness of a nerve such as the ulnar with trophic
sensory or motor changes 1n the region of distribution



CHAPTER VI
DrrrERENT TYPES OF LESIONS

Before describing these m detail 1t 1s necessary to
consider two words commonly used m leprosv viz
leproma and leprotic the former bemng used as a
substantive and the latter as an adjectne In the
Leonard Wood Conference Report the term leprotic 1s
applied to those changes which present cliucal and
microscopic evidence of inflammatory processes typreally of
granulomatous nature which are apparently caused by
My cobacterium lepree m them  In such lestons the organism
can generallv be demonstrated by ordinary methods of
examination

It has been stated bv some authonties that the term
leprotic should be reserved for lesions of the cutaneous
type and that it 1s not applicable to the tuberculod’
and other neural lesions Seeing that the latter are alo
apparentlv caused by the presence in them of B lepra
(though sometimes these orgamsms are difficult to demon
strate probably for the reasons mentioned above) we do
not agree with this limted usage of these words and
we shall use them 1 connection with all lestons m which
we belteve that a cellular reaction 1s produced by the
presence of B lepre

We have described the general pathogenesis of shin
and nerve lestons  We shall now describe different types of

lestons m more detail

(1) The Macule

This term 1s ordmarly used to describe a discoloured
shin area which 1s not raised above the surroundmg shn
surface but nleprosy for want of a better term 1t 1s used
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somewhat loosels to describe any discoloured shin leston even
though 1t may be rased above the surface of the surround

mg skm  In shape it may be round oval or irregular

and the size vanes to a constderable degree

On mnspectton and when palpated by the finger or
picked up between the finger and thumb 1t may be thin
and flat raised above the surrounding skin and indurated
m its entirety  or raised and ndurated at the margm wath
a flat thin centre (see figs 8 to 12 and 35 to 37)

In colour it generally shows hypo pigmentation as
compared with the surrounding shin this bemng most marked
m dark skins Hypo pigmentation 1s often hidden by
erythema which 1s present etther throughout or only at the
margin  Redness due to capillary congestion may be
removed by pressure with a watch glass but such pressure
does not remove permanent hypo pigmentation which 1s
found chiefly 1n areas where resolution has taken place

The shin pattern 1s changed and shows either
exaggeration or diminution of the natural shin markings
Para Leratosts may be present with drv scaliness or hyper
l.etatosts wath thickened epithelium

Androsts (fig 40} and depilation are common due to
leprotic mnfiltration round the sweat glands and hair
follicles or to mterference with their trophic nerve supply

Sensory changes vary m degree 1n direct proportion to
{a) the depth of skin mvolved (b) the degree of mvolve
ment of the supplying nerves (c) the vigour of the cellular
reaction and consequently the density of the leproma both
1 the shin and nerves  The chief forms of sensory change
are anamsthesia to light touch analgesta to pin pricks loss
of sense of heat and cold parzesthesta i the form of inability
to locate touch aceuratels  Hyperesthesia may precede
an-esthesia

There 1s therefore 1 great s ety 1n the posstble cltmcal
and lustological signs of a leprous macule In young
children with low resistance there 1s the flat shightly hypo
pigmented macule of juvemle leprosy indistmgushable
from the surrounding sk on palpation but showing
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perhaps a Iittle Leratosis and shight redness on careful
nspection  Soslight mdeed are the signs that the diagnosis
may have to depend partly on the history of contact or s
definite diagnosts muy be impossible for a tume  (See
Chapter XI scction 5)

In contrast to this indefimte form there 15 the so called

tuberculoid macule found 1n cases with comparatively

high resistance this tvpe generally shows considerable
mnduration marked anwsthesia 1 the whole or 1 part of
the area also erythema heratosts depilation and amdrosis

Between these two extremes typical of high aud low
resistance there 15 a great variety of macules shaped and
moulded chiefly 1n accordance with the ebb and flow of the
reacting power of the tissues to B lepre

Macules when first noticed vary imn size from 2 mm
up to several centimetres Under certam circumstances
they tend to spread centrifugally until thev cover large
areas of the body though at any stage their progress may
become arrested and they may remain stationary for years
As they mcrease 11 size the margins of neighbouring macules
merge thus gradually almost the whole body may become
covered  The speed with which this 1s accomplished de
pends on the number of macules and the rate of therr
spread
(2) Tuberculoid Leston  Resistant or Neural Macule

‘Under these various terms we describe a form of leprosy
comparatively common in North India  Japan West
Africa and other places but apparently less common m
some ¢ndemnc countries

Chmically this lesion 1s generally of 2 circumsenbed
nature FEither throughout or only at the margn 1t 1s
raised abov e the surrounding skin and 1s felt to be thickened
and indurated when picked up between the finger and
thumb It 1s therefore a sacule using this term mn the
looser sense mentioned above It 1s generally anssthetic
to hight touch but not mvanably so  The indurated area
1s generally erythematouns and may show a scaly appearance
Depilation and amdrosts are generally marked
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Histologweally the granuloma 15 of 2
nature composed hiefly of epithehod «
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out the mterpapsllary processes Bacill
1 are few 1n nu
and may be mimpossible to hind et
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\eural macules with nurform thickem g

Thus type of lesion 15 found as 2 rule 1y highly resistant
cases The epithelind cell 1s the active phagocvte which
destrovs bacilli as compared with the passve foamy
lepra cell generally crowded with baullt which 1s found m
the lesions of cases with low resistance

In the tuberculoid lesion giant cells are common
These are a sign of very active local reaction to the bacith
1 the attempt of the cells to surround localize and destroy
the orgamisms  If this process 15 even more active case
tion and even necrosis followed by ulceration may result

Cases with tubercul;d lesions are convemently
classified under the neural type seemg that anvesthesit
to hight touch and other neural signs are generally marked
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features and masstve mfectton with bactlli charactenstic
of the typial cutaneous case 15 absent
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Slowly p ead goeut I (tuber 1id)macule theo vl 1 af und In the body

The mrhed neural signs (sensory trophic and v ascular)
may be dependent partls on the dense nature of the leproma
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and 1ts pressure on the termnal nerve fibres 1 the sk
but they are due chiefly to bacillary v asion of the sensory
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Unpsformly thickened nenral {taberculoid) macales

nerve branches lying mn the subeutaneous tissue and con-
sequenthy the formatton i these branches of a dense leproma
stmilar to that m the shin  This process we haye described
later m detail

(3) Generalized Infiliration

Speaking generally the less resistant the patient the
less conspicuous are his macules the greater 1s therr num
ber and the more rapid s thetr centrifugal spread  The
reasons for these facts hive been made clear above

In cases with low resistance the centrifugal spread
from shin foct 15 often more or less concealed and the whole
skin may become infiltrated without showing anv appear
ance of spreading macules Tis 15 because of the almost
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symbiotic relationship between cells and bacilli the former
reacting only 1n a slight degree to the latter not sufficiently
to produce climcally conspicuous lesions

Fr. 12

Reacting steu 1 (tubercul 1d) macul Small number of ba ilh wer f und
in se tions The le on Al ttened out and the bacilli dis pp red spontancously
after a few weeks

Mistahes have frequentls been made by chiucrans on
this account  Cases with widespread infiltration have often
escaped clinical detection even under espert examination
and yet bactenological exanunation showed massive mfec
tion of the corium and even clumps of bacilli n the super
ficsal layers of the epithelium  Such patients are the most
dangerous spreaders of infection as they may mix freely
1 the general communuty without their condition bemng
suspected

On the other hand the diffuse leprotic lesion mav cause
considerable thickening of the skin  When this occurs 1
the face corrugation mav occur  Thus we have the well
known lion like appearance (leontiasss) often seen m
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advanced cases of leprosy generally accompamed by
marked thichening of the ears (fig 51)
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Section of neural tuberculoid macule showing dense clearly defined cord like
gran loma Note thickened granulomatous nerve branches 1 cross sectior in sub-

cutaneous{tissue
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1t has been stated that leprous lesions of the palms of
the hands soles of the feet and the scalp do not occur

Diffu ele o cav ngmosal lke pattern

Such lesions are however quite common  though the tiuck
ness of the epithehum 1 the palms and soles and the
denseness of the scalp and 1ts hawry covermg render them
less conspicuous than other lesions
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(4} The Nodule

This 15 defined m the Report of the 1931 Leonard
Wood Memorial Conference as follows — A nodule s
a defimtely thichened rounded crrcumseribed mass of
leprotic nature commonly occurring 1 the shin sub
cutaneous tissue or mucosa

Nodules masy be found m shin which was formerly
free from nfection but they are more commonly super
1mposed on skin already nfiltrated with a diffuse form of
the disease
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Section of nodule Notice the flattened epithelinm with cedematous layer

underlymg st the destruction of hair follicles and congestion of blood vessels 11
the granuloma

During lepra reaction temporary nodules often appear
and again disappear when the reaction passes off but true
nodules ate of a more permanent nature The nodule 15
composed of typical leprotic tissue with large numbers of
foamy vacuolated lepra cells most of which contam masses
of lepra bacillh  There 15 also an admixture of plasma and
small round cells and a greater or less amount of fibrous
tissue binding the whole nodule together ~ The fresh nodule
1s as a rule soft and vascular As 1t becomes older the
fibrous tissue tends to contract and render 1t hard and non-
vascular A nodule may be superficial or deep It may
be confined to the skin or to tHe subcutaneous tissue or
1t may extend into both these tissues ‘The most common
sites are the exposed parts of the body such as the face
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and ears hands and feet hnees and elbows but nodules
may occur almost anywhere on the surface of the body or
m the nose mouth and pharynx  Exceptions are the palms
of the hands soles of the feet and the scalp the dense
tissues of these parts seldom allowing actual nodulation

Under certamn circunmstances nodules are hable to
ulcerate pressure from below on the epithelum causing
its destruction  Durmg lepra reachion thev are liable to
form abscesses these i turn mav burst and either at once
heal up after discharging their contents or form ulcers
which tend to remain open until a large part of the under
1ying leproma has gradually been eltminated

The pus of acute leprous abscesses 1s found to contan
not only the cellular elements of the shin and lepra cells
but also monocytes and polymorphs of hemc ongn
‘These leucocvtes are found full of lepra bacillt  Such acute
abscesses should be contrasted with the subacute or chronic
nerve abscesses described 1n the next chapter

The reason for the formation of nodules 1s uncertamn
One cause suggested 1s the occurrence of bacllary embolt
round which cellular proliferation takes place Another
probable cause 1s the multiphication of bacilli m foer at
points where minor injurses have taken place and the injured
tissues are less able to sestrict the growth of the orgamsms
Later the healthy cells m the surroundmg tissues react
and invade these bacillary foct and this reaction results m
nodules  This latter bypothests accounts for therr greater
frequency at points liable to injury
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Crivicat, AND HISTOLOGICAL FEATURES OF
NERVE LESIONS

(x) Mode of Invasion of Nevves

While there 1s a posstbility that in certain cases the
peripheral nerves become infected with B lepre through
the blood stream there 15 reason to believe that infection
of the nerves takes place prinerpallv by ascendmg v aston
from the shin B lepre finding therr way up the sensory
branches from the subcutaneous plexus  Strong evidence
m favour of this mode of entry may be gathered bv the
study of casly single lesions where a limited area of shin1s
affected m conjunction with two supplymg sensory nerves
of widely different origin  Thus 1n one case the only shin
leston found was the lobe of the ear and the only nerves
which were found affected were the great auricular and the
posterior branch of the auriculo temporal — In another case
the onlv lesion was a macule on the back of the hand the
local sensory branches of both ulnar and'radial neryes were
marhedly thickened  Sumilar examples occur so frequently
that we are led to believe that the shin 1s first affected
and that the supplving nerves are imvaded secondanly
from the shin Not infrequently however the infection
may later become destroyed mn the shin while it stil
perststs 1 the nerses for as we have mentioned above
B lepre can apparently persist and grow more readily 1
the nerve bundles than in the skin  For this reason the
nerves may act as bacillary reservotrs

We have already mentioned that infection may pass
along the subcutaneous plexus and thence spread up
around the hair follicles mto the papillary and subpapiilary
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fayets ‘There 1t gues mse to fresh granulomatous foc
appeanng chinically as papulwr eruptions beyond the
margm of the visible shin fesion (proneer papules) It 1§
possible that mfection may spread hhewse from sub
cutaneous nery e vesers oirs mto the shin either re infeching
old lesions or myading new areas in the neighbourhood
This would ocenr durmg a pertod when the patient s general
resistance was lowered due to amy mtetcurrent disense or
other cause of temporary debility

This hy pothesss would explain the persistence of single
shin lestons such as those of the tuberculoid tvpe which
show few or no bacilll in smears or sections but remam
actnne thongh often with bittle apparent change 1 size
or form for pertods of months or even years Constant or
sntesmuttent re mfectson of the shin from the supplymng
nene branches would account for this pessistence the
bacidl like a well regulated fuel supply being consumed as

7 Yy -
ﬁ; T by —'ﬁ :E\; ‘,"“}hﬂ L
. g‘\ve‘[ 1?”\‘,4 )ﬁj,.: ot
v ,’r’{/"‘i Loy e

A SR A A
T i "o -
LR L YRR

» tha;ﬁ.‘.) ’,5; LD

3 .

(WL R T AT

! RTINS st

Aogidad T A '
NN I i

V7 ¥ |‘=ui(‘<4;' PN
RN O N A

T T

<

o ‘q"f/f"‘} . )

f '(“‘1‘”{4' p]
& s

Ty Jaé;'s{\{,k L% }

f\ 5'n" “s i "S«;ﬁ '
ENCIPan :u)\\); ;
AR Lo [

TIC 16

Longitnd nal section of nesye branch f1 entaneons type N0t B s v of
b Wilogb tw nmere fbre  nd absence of cellal 7 Te ction



44 NERVE LESIONS [Chap

they enter the skin and thereby mamtammg the chronsc
mflammatory reaction

In cases with low resistance nfection 1s able to spread
unrmpeded up the nerves from the skin giving rise to hittle
or 10 cellular response  There 1s therefore a cotresponding
absence of neural signs Hence the comparative absence
of these m the franh cutaneous case with low resistance
It must not be supposed that 1n such a case the nerves are
not wnfected more bacilli are found in the nerves m
cutaneous than n neural leprosy (see figs 16 and 17)
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Higher magnsfication of last figure

Anesthesia and other neural signs are not due to
toxms set free from bacilli nor are they due to pressure of
the bacilli on the nerve fibres They are due to the
mechanscal pressure of the granuloma caused by vigorously
reacting and multipls ing cells connected with the mter- and
imtra fascicular capillanes of the nerves (see figs 7 and 13)
This reaction of the cells 1s called forth first by the baaills
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1n the neighbourhood of the capillartes and later as cellular
drviston and penetration progresses by bacilli lymg between
the merve fibres mn the parts more distant from these
vessels

A transverse or obliqtie section of a small nerse branch
at this stage mas show in the centre dense leproma absence
of bacilh and destruction of nerve fibres and at the pent
phery the presence of bacilli absence of leproma and nerve
fibres entire  Thus 1t 15 1n reswstant cases as compared to
non resistant that we find few bacilh it the nerves but
more marhed neural syns and symptoms

It may be asked how can the bacaifli ind their way
up the sensory nerves to the mam trunks 111 resistant cases
how can they run the gauntlet of the phagocvtic cells in the
lower reaches of nerves > The reason 1s probably to be
found 1n the fact that resistance is not a constant factor
While m some cases 1t 1s ligher than i others m all it
varies from time to ttme  During the low pernods the bacil
larv invasion progresses while dunng the high periods
ccllular reaction tahes place

In their passage up the nerves bacilli tend to accu
mulate at pomts of obstruction or mjury  Obstruction 1s
linble to occur where branches enter or where the merve
passes round a muscular fibrous or bony bend or traverses
a marrow passage  Superficial nerves are hable to injury
especially when they he adjacent to the bone When
resistance 1s restored it 1s at these points where baallt
have accumulated that thickeming and tenderness of nerves
1s most marked as large masses of bacills call forth stronger
cellular response than single organisms ~ Hence the thicken
mg of the ulnar abote the elbow of the peroneal as 1t
passes round the fibula and behind the knee and of the
great aunicular as it passes round the sterno mastard muscle
these three betng among the commonest lesions found 1n
nerve leprosy
{2) Nature of Nerie Lestons

The nature of leproma 1n nerves 1s very sumilar to that
m the shain  In cases with low ressstance the chief feature
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1s the lepra cell ' with its vacuolated foamy appearance
and 1ts ingested bacilli and the small round cells chiefly
at the margin

In the more resistant cases the epitheliord cell
apparently of sumilar origm tahes the place of the lepra
cell and bactlli are comparatively few  Also 1n these cases
asm the shin there are often abundant giant cells (fig 18)
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Gaant and epitheliord cells 1n section of tuberculowd Iesion

Caseation 1s much more common in the nerves than m the
skin and this frequently goes on to abscess formation The
nerve sheath (epineurium) 1s generally thickened sometimes
to a very considerable estent This 1s due to ceflular
reaction to the bacili and tends to prevent the spread of
1nfection mto the surrounding tissues In resistant cases
therefore the bacilli are shut up within the nerves the
possible avenues of escape would be through the sheath or
through the skin but both these avenues are closed by
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cellular reaction  But the bacillh may remain and multiply
mside the nerves which as we have shown form a more
fayourable medium for their life and growth

(3) Nerie Abscess

Caseation 1n leprous nerves going on in estreme
cases to abscess formation 1» analogous to the sumilar
occurrence m lymph nodes in tuberculosts It 15 most
likely to occur at pomts where bacilli concentrate due to
obstruction of their passage up the nerves There may be
caseatton alone or caseation with liquefaction at the centre
or the whole may become hiquefied mside a fibrous capsule
An abscess may rematn 1n the centre of the nerve formung
a fustform swelling or 1t may escape from the centre of the
nerve and form a sack like projection attached to the side
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of the nerve (see fig 19) The greater the pressure eser
cised by the pus on the nerve fibres the greater are the
neural signs m the region of its distnibution  Abscesses
sometimes burst spontaneously discharging their contents

but they tend as a rule fo remam encapsulated for a consi
derable tume  Fiacuation s followed by greater or less
relief of nerve symptoms according to the degree of pres

sure which the abscess has been exercising on living nerve
fibres
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Nerve abscesses may be sub acute, but they are more
commonly chrotuc  They may be single or multiple  They
are formed m nerves of all sizes from small cutaneous
branches to large mined nerves like the ulnar  There mav
be a series of abscesses 1 the course of one nerve In our
expernience they are found most frequently m the ulnar
the medial cutaneous of the forearm the auricular and the
sural nerves

Examnation of 1 nerve abscess may fail to show aad
fast bacalli  They are found more frequently smgly or i
masses 1 the white pus or caseous material than m the
capsule or among the neighbourimg nerve fibres  In these
cises the bacilh have apparently been cut off from the
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Unilateral facial paralysis m meural Jeprosy due to constriction of the affected
faclal necve in the bony canal.
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phagoevtic cells and preserved mtact by the surrounding
pus or cascous matenal

{4) Constriction of Nerves

Tissue reaction to B lepre may result 1n considerable
thichening of the epinesrium which thus forms a firm
unvielding nerve sheath When mnside such a sheath an
acute mflammatory process oceurs with congestion and
swelling  considerable pressure 1s brought to bear on the
nerve fibres causing blocking of therr function and if

[ |

Ite 2

T 1§ of right side of occlp to f 9talis muscle follawlog constrictl 1 the
bony 1of th ckened supra-orbit 1nerve. The thickened nerve on the left s)dc
2 sed ov 74 groove and thus escaped constriction

4
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Pressure 15 severc and prolonged their destruction Even
more severe coustriction of merves 15 hable to occur at
pomts where they pass through ngmd canals In some
cases the ulnar nerve 15 bound down to the bone by thick
fibrous tissues as it passes round the bend of the elbow, and
the peroneal nerve 1s sumiarly bound down as 3t passes
round the fibula {fig 70) Sudden swelling of the nene
may lead to considerable permanent motor trophic and
sensory disturbances unless the constricting Sbrons bands
are prompiiy sncised
Sumlarly complete unilateral facal paralyss may
result from the mpping of a swollen facial nerve as it passes
through the sty o mastoid foramen {fig 20) But a much
morecamtion occurrence 1s the factal patesis which 1s found
1m cases of the resstant (nenral) type when extensive Jesions
are present on the face grving nse to the mask hhe ex
presston so typrcal of this form of the disease (figs 29 and
30} Apamsthesia of the shan of the face 15 accompanted by
parests of the underlymg muscles of expression ncludmg
often the orbiciay § palpebravim and even the orbiculans
ons  Thisis probab&ot due to a leston of the facal nerve
but the tone of the fag;,r{ nuscles 1 last as the result of the
overdying anmstheg, &m}.{aﬂy when the supra orbital
uerve 15 mupped 1y 4 gy )’dmm m 1ts passage wnto the
orbit the Tesulting umage m(; Srontal anwsthesta 15 accot-

panted by b
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CHAPTER VIIL
LEPROUS LESIONS IN OTHER ORGANS

The last two chapters have been devoted to the
cligeal and tustologueal features of slun and nerve lesions
In this chapter we shall study the chnical features of leprous
lestons 1 other organs and tissues taling in order the
eyes the nose the mouth and pharynx the respiratory
organs “nd the gemtal organs

(1) Lestons of the Epes

Ocular lesions are perhaps the most distressing and
dssabling that occur m leprosy There are two distinet
forms that due to nfection of the eyeball mith B lepre
and occurring 1n serious cases of the cutaneous type and
that secondary to nerve affection causing ancesthesia of the
cornea and paresss of the eyehds

Lesions due to wnfection of the Eyeball The eye 1s
seldom ifected with B lepree unless the surrounding shin
of the face 1s also fairly heavily mfected While the
1mtial myasion of the bulb may be by vascular embolism
the probability 1s that in the majonty of cases mfectton
spreads through the lvmphatics from the surrounding skun
of the face

Widespread infectton of both the superficial and deep
structures of the eve frequently tales place without giving
Tse {0 ether swbjective svmptoms or cimical signs  The
first indication that the eve 1s affected may be durng a
generalized lepra reaction when examination shows swelling
and congestion of the conjunctiva photophobia and partial

mterference with the reactton of the pupil to light and
1ccommodation
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In other cases mvasion of the outer structures 1s more
noticeable pterygium like swellings appear which nvade
the cornea or a ground glass ike appearance resembling
pannus spreads through the cornea generally affecting the
upper sector and tendmng sooner or later to obscure the

pupil

eprosv of the cutaneous type

Result of panophthalma 1n case of advanced I
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When the superfictal structures of the eye are affected
the deeper structures seldom escape 7The pupil dilates
sluggishly or iregularly to atropine or mat become entirely
fivted In all cutaneous cases m which there 1s leprotte
mvaston of the face 1t 1s well to test occasionally the reac
tion of the pupil to atropine asirregular or sluggish dilation
may indicate invaston of the deeper structures evenin an
otherwise apparently normal eye It 1s uncommon for the
deeper structures to be affected 1f the sclera 1s exempt  An
apparently mild affection of the eye may be suddenly
changed 1nto a severe general ophthalmia by the onset of

lepra reaction (fig 22)

Lesions secondary to nerie wmol ement In wide
spread lesions of the face occurnng 1n cases of the neurat
or resistant tvpe there 1s anmsthesia of the front of the
eyeball as of the surrounding shin -~ W e have referred above
to the effect of factal an-esthesia on the muscles of expresston
which lose their tone and show parests This 15 most
marhedly seen 1n the muscles which close the eyelids  The
loss of the corneal reflex and the mability of the patient
completely to close his evelids remove the natural protec
tion of the eyeball especially duringsleep  In consequence
mflammation of the conjunctiva and even ulceration of the
cornea are linble to occur unless special protective measures
are taken (figs 23 and 2q)

In severe cases ectropion may lead to eversion of the
punctin lacrymale and to flowing of lachrymal fimd down
the cheeks This mav be ciused either by paralysis of the
orbicularts or as a consequence of fibrous contraction
following resolution of adjacent diffuse or nodular shin
lesions of the face  When the region of the lachry mal sac
15 the site of deep leprous mfiltration or when there 1s
disease of the nose the lachrymnl passages may be blocked
And an qbscess of the lachrymal sac Tesult
{2) Lestons of the Nose

There 1s evidence m favour of the hvpothesss that
mfection often enters the bods through abrastons of the
nasal mucosa  The thmness of the nasal epithehum as
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compared with that of the shin may permut the entrance of
B lepre especially when wrntation leads to scratching with
the finger nail

FIc
Lagophthatmos of left eve 1n lepro y of the neural type

All the degrees and tvpes of lesions mentioned as
occurring m the skin 1re Ithewise found i the nasal mucous
membrane from the more superfictal lesions 1 which bacilh
cannot be found on bacteriological examination to grosser
lestons with nodulatton and ulceration

In cases of the neural type the nasal mucosa may be
anwmsthetic s 1s the sk Patients sometimes gie the
lustory of having ceased to suffer from nasal catarth It
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1s not unlikely that in such cases the omngmal infection
has taken place through the nasal mucosa the bacilly
bemng at first very few m number and formung a lesion
analogous to the ascending nerve leston of the shan 1 whuch
also baailli are not found as a rule on bactertological
exammnation  The nasal mucosa m such cases 1s highter 1
colour and dry the normal bright red moist appearance
being absent

In other cases there 1s a more massive infection of the
nasal cavity The mfertor turbinate mav have a nodular
saspberry ihe appearance Ulcers or the scars of old
ulcers may be seen on the septum  The blocking of the
nasal passages with drted muco purulent crusts may cause
considerable distress to the patient Perforttion and
destruction of the cartilaginous septum may occur owing
to the cutting off of its blood supply or to ulceration
accompanted by secondary mfection Leprosy differs from
syphilss 1n seldom destroying the bony septum  I'lattening
of the nose 1s due partly to loss of the cartilrgmous septum
‘but chiefly to fibrous contraction following ulceration mside
the nasal cavity
(3} Lesions of the Mouth and Pharyny

Iesions of the lips are not uncommon as an extension
from those of the skin of the face though they are rare as
primary lesions Nodules frequently appear at the outer
margin of the lips Contraction following severe lesions
1n and around the lips may lead to partial stenosts of the
onfice

Nodulation of the tongue 1s common 1n advanced cases
of the cutaneous type

The pnlate mav be the site of erther diffuse or nodutar
lestons The soft palate and the fauces may become
ulcerated owing to the breaking down of leprous tissue
creatniennl contraction following the healing of ulcers may
cause partial obstruction of the fauces  Partial obstruction
of the air passnges may also be caused by contraction follow
mg the healing of ulcerss 1n the region of the epiglottis and
false vocrl cords  The latter obstruction may be so severe
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as to necessitate tracheotomy (fig 24)  Perforation of the
palate sometimes occurs 1 leprosy, but 1t 1s generally the

Tic 24
Tracheotomy 1n leprotic obstruction of the larynx

result of accompanymg sypilis Probably the pharynx 1s
most commonly infected bv Ivmphatic spread from the
nasal mucous membrane

Where there 1s much fibrosis and scar tissue resulttng
from healed ulcers 1n the nose and mouth the senses of
taste and smell may be partially or wholly lost In neural
cases the lingual nerve may be affected and the sense of taste
impaired The tongue and palate may appear deeply
pigmented owing to the absorption of leprotic tissue  The
voice 1 leprosy 1s often hushy as the result of the laryngeal
affection  There may be infiltration of the true vocal

cords
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(4) The Respralory Organs

In advanced cutaneous leprosy the patient may cough
up large quantitres of purulent sputum contawming large
numbers of acid fast bactlli Tt 15 doubtful whether the
lungs are wvolved to any considerable extent in leprosy
and this sputum mav have 1ts ongin in the bursting of
feprous nodules of the trachea which along with the upper
bronchi may be considerably affected by the disease In
other cases the purulent discharge may be from the nose
or pharynx A differential diagnosis from tuberculoss of
the lungs ts impostant as the latter disease not mfre
quently complicates leprosy Where doubt ewists the
diagnosis shonld be cleared aup by mjection of the sputum
mto guinea pigs which gives negative results with leprosy
and positive with tuberculosis
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Gynecon astia fn three m le lep 73
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(5) The Gemtal Organs and Endocrine Glands

There 15 reason to believe that m all cases of severe
cutaneous leprosy the testes are affected The affectron 15
both wtertubular and mtratubular  According to Hansen
when the affection 1s marked the bacilli penetrate mto the
seminal canals and lie grouped round the nucler the
epithehal cells bemng more or less filled with them The
glandular tissue may be entirely destroyed and reduced to
scar tissue As a result of this gynsecomasty 15 a not
uncommon condition 1 male lepers (see fig 25) The
rudimentary mammary gland develops under hormome
stimulation following on suppression of testicular endocrme
functions The breasts may become the size of an orange
or even larger and may be the seat of repeated attacks of
pamn at irregular intervals and lasting for some days
analogous to the menstrual cvcles of the breast in woman

Besides these heterosexual charactersstics the eunuch
1sm of leprosy 1s followed by other changes in the cor
relations of the endocrme system which unless corrected
may have a depressing effect on the physical and mental
condition of the patient

Leptous invaston of the ovartes has been described
but we atre not aware of any climeal evidence of their bemg
affected Iihewsse the suprarenals and other endocrme
glands have sometimes been found at autopsy to be
mvolved though there 1s little or no reason to suppose
that thetr functions are mterfered with by such mvolve
ment



CHAPTER IX
COMPLICATIONS O LEPROSY

(1) Secondary Neural* Lesions of the Limbs

We haye mentioned that 1n areas of shin which are
or have been mfected with B lepre sensory and trophic
changes occur which are most marked m cases of the
tesistant or neural type These changes are primary and
result from tissue reaction to local mfection of the shin and
of small sensory nerve branches

Sensory and trophic changes also occur m parts which
have themselves escaped infection as a secondary result of
disease 1 the larger nerves supplving these parts (fig 26)
‘These secondary lesions therefore correspond more or less
accurately to the distnbution or part of the distmbution of
the affected nerve or merves 'They tend to be of the
acroteric or glove stoching type affecting first the distal
parts of the hmbs and later the more proximal  Thus if the
uinar nerve 15 affected anwsthesia begins m the little finger
and spreads upwards

As has been mentroned above pressure on nerie
fibres 1s apt to be accentuated when the nerve passes
through unvielding structures such as bone or thick fibrous
tissue which mp the swelling nerve  Or agam the fibrous
covening of the nerve (epinetinium} may become thickened
through 1ts reaction to leprous mfection and may thus

We use the term  secondary nenral as applied 2 lesions m a wider
sense than that given under classification of cases in Chapter \III There
the term as apphed fo cases 1s restn ted to neural cases that were former
1y cutancous Lut from which the active leprotic lesions bave disappearsd
In these cases secondary neural lesions are the most promment feature
but we consider that the term as refernng to lesions may be logically
applied in the wiler sense defined here
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constrict the delicate nerve fibres

[Chap

Especially 15 this so

when as occurs mn all newl formed counective tissue

DIAGRAM OF
ASCENDING NERVE LEPROSY

Ascending nerie leston

T

-

i

Normal skin
eErSEgess
t

F1c 26

Diagram illustrating the spread of nfection from a skin leston up the nerve:
and comsequent nterference with the function of nerves supplymg healthy skit

and mascle

contraction takes place

Allergic reaction 1 an affected

nerve may bring on very rapid secondary changes
Secondary neural changes may be classified as

follows —

(a) Sensory Anzsthesia to light touch analgesia
loss of heat and cold sensation paraesthesia

a feeling of heaviness
pam  Plotting out the

numbness tingling
anzsthetic areas of &
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hmb will often show primary and secondary
lesions lving adjacent to or overlapping one
another

() Trophic amdrosis may affect the greater portion
of the limbs and be accompamed by com
pensatory hypenidrosts of the face and trunk
(see fig 40) deprlation occurs only to a
limited extent 1n secondar lesions and 1s often

4 \..xg W
O ETER
) wa Y
o m& ;
B WS et
[ L
%" i

/)
&
2,
I\
f
i M
’

bl
3

N, T 1

\S R =3

5 ‘{

5 <

. L3
o et

o 7
DU ter of th hand in neural lepro v

assoctated with local nfection of the shin
formation of blisters and bulle due to tropluc
changes 1 the shan and when the process 1s
deeper  destruction of the epithelium and
superfictal ulcer formation  decalafication
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thinming and caries of bones arthnitis which
18 erther drv or accompanied by copious for-
mation of synovial flud Bone and jomt
lestons may become septi. causmg inflam
matory swellings of the hand or foot or chronte
deep perforating ulcers (fig 28)  The bones

Fre 28
Trophic perforating ulcer of the foot

of the fingers and toes are most commonly
affected, but the tarsus and even the tibra and
fibula may be affected 1n severe cases
Blisters blebs and ulcers are not infrequently
the tesult of bums and  other smyumes
following loss of the protectrve function of
sensation
(¢) Motor The small muscles of the foot and band
tend to become paralysed, the muscle fibres
becoming changed 1nto fibrous tissue which
contracts and produces deforumties Hence
the well hnown claw hand (mam en gunffe)
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(fig 29)  The wasting of the small muscles
of the foot also removes 1 protective agency
and 1ncreases the tendency to perforating
ulcers  Drop foot (peroneal palsy} 1s a
frequent lesion and drop wrist (radial palsy)
occasionally occurs

(2) Paresis of Facial Muscles

We have already referred to the secondary neural
lestons occurring 1n the face as the result of mfectton of the
seventh crantal nerve to the paresis of the muscles of
expression accompanying widespread ancesthesta of the

)
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Fic 25
Advanced ca e of neural 1 proy  Note the claw like b ud and the mask Lile
expression
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face and to the secondary changes lhiable to occur m the
eyeball due to parests of the evelids and anasthesta of the
cornea (figs 23 and 29)

In severe cases the patient 1s unable to close the lips
and saliva may dnibble from the mouth (fig 30)

X
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FIG 30

Advanced case of leprosy of the neural type  Note pate 15 of mouth muscles
and involvement of the anlle

All these contribute to the formation of the mask hike
facial expression so typical of neural leprosy

{(3) Intercostal Nerves

A condition resembling herpes zoster not infrequently
oceurs 1n connection with the intercostal nerves It may be
exceedingly pamnful and may last for several days or even
weels It takes the form of vesicles or blisters on an
wnflamed base and corresponds with the cutaneous distribu-
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tiont of one or more mtercostal nerves  Whether or not this
15 connected with nfection of the posterior root gangha
15 not clear (fig 31)

Fio 31

H rpe lkeerupt minl prosy fecting the d strbut on of costal nerves

(4) Lepra Reaction

This condition also Lnown as lepra fever 1s one of the
commonest and most distressing complications of leprossy

It appears to be of an allergic nature as 1t comes on
suddenlt with nute mflammatory symptoms but without
any corresponding mcrease m the number of bactlh mn the
affected parts

These are generally more or less severe febrle and other
coustitutionitsimptoms  Sowe or all of the existing clintcal
lestons show sudden swellmg and vascular engorgement
Nen lestons appear as rose coloured nodules or macules
and i severc cases there mayv be marked wdematous
swilling of the surrounding parts  Cutaneous and sub

S
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cutaneous nodules may form pustules or abscesses which

66

free or contamed 1n pus cells chiefly of polymorphonuclear

breal. down discharging pus nch mn lepra bacilli erther

In severe cases as the reaction subsides the lesions

type

Fic 32
Deflated balloon like appeatance on the subsidence of lepra reaction
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remain coyered with thick black epsthelum which gradually
desquamates or there 15 wrinkling of the shan like crushed
tissue paper or a deflated balloon (fig 32)

Lepra teactton may last only a few days or may be
prolonged for weehs or even months It may come on
pentodically at regular or irregular ntervals fresh lesions
or groups of lesions being affected on successive occasions

It occurs chiefly m cases of the cutaneous or mixed
types and s generally associated with bad physical health
It may be mutrated by a complicating or ntercurrent
disease or by anything which tends to lower the patients
resistance

Lepra reaction also affects nerves contaming large
numbers of bacilli causing their sudden swelling accom
panted by severe pam both 1n the mamn nerves and m their
branches and distribution and also mathed tncrease of
rmotor sensory and trophic disturbances

A conditton sumilar to lepra reaction can be produced
1n advanced or fairly advanced cases of leprosy by the
admunistration of certam drugs notably the 1odides In a
patient with good general health the admimstration of a
sutable dose of potassium sodide produces 2 febrnle reaction
with swelling and congestion of chiucally apparent lesions
and the appearance of new lestons The reaction however
subsides rapidly within about forty eight houts as the 1odide
becomes climnited from the bodv  If honever the patient s
general health 15 not good or 1f he has become sensitized to
leprosy the todide reaction may precipitate lepra reaction
of the allergic and contmuous tvpe

Other drugs notably mercurochrome 1f given
excessive or repeated doses have 1 smular though more
delaved effect of a sumlar nature \fercurochrome 1a
Lxeessn ¢ o1 too frequently repeated doses will cause necrosis
of large cutancous and subcutaneous nodules with results
which are difficult to control followed often by great
lonering of the patient s health and the consequent net
result of mncrease of the disease
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There 15 reason to believe that 1n addition to the well
known acute lepra reaction there 1s a chromc form m
patients who have become sensitized to B lepre  In this
there 1s a muld form of swelling of the lesions which con
tinues for a considerable time  Its exastence 1s best demon
strated when the patient 1s desensitized by admimstration of
small doses of heavv metals aniline dyes etc thss 1s
followed by rapd climical improvement of the lesions but
only up to a point beyond which improvement ceases

FI16 33
Widespread nodulation which appesred suddenly and agau ﬂaueneﬂl out
after & few weeks leaving only hypopigmentation There were but few lepra
Dacilli found 1 the Jesions
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There 1s another condition which in some respects
recembles but should m our opmion be distinguished
from leprareaction  (See Chapter V, Section 6 ) This may
comvententls be termed recovery or conmvalescence
reaction  In contrast to the other this occurs in highly
resistant patients whose general health has been temporanly
lowered bv some intercurrent cause durmg which bacill
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P 34
Reacting t bererlo d le on

This patl nts { ce swol up sudlenly and agan sub ided after a few weeks
Lepresy was co fined to the face

have multplied to 4 limited extent m shin and nerves
Recoven from this temporary debilitating factor may be
followed by swelling 1nd other inflammators signs 1 shan
and nerve lestons due to the restored power of the tissues
to react and the increased number of baailli calimg forth
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the reaction (see figs 33 and 34)

This as mentioned

above may 1n extreme cases cause caseatton followed by
abscess formation 1n the nerves and ulceration of the shim

Recovery reaction differs therefore from the ordinary
lepra reaction 1n the following respects —

Recovery Reaction

In resistant cases chiefly of neural
type

May follow recovery from debility

Few baailli present mn Jesions

Grant cells caseation and abscess
formation in nerves

It generally occurs once and there
1s a tendency for the inflam
matorv signs to clear up as the
‘Dbacill are ehmunated by the tissue
reaction

Febrle and other systemic signs
are slight or absent

Lepra Reaction

In cases with weak resistance of
muxed or cutaneous type

During debihity

Many bacillt 1 lestons

Tepra cells abscess formation of
cutaneous nodules

Tends to be repeated from time to
time at regular or uregular in
tervals

Fehnle and other systemic signs are
ell marked



CHAPTER X

Diacnosis—NEURAL LEPROSY

‘The diagnosts of leprosy 1s based upon climieal bacterio
Togical 1nd lustological exarmnation We have so far no
serological test of any matenal value m the diagnosis of
the disease

Pic 35
“ slm cular {tuberculoid) leslon of the ba k with raised red margin anxsthetic
tolight touch  bacterfological examin tion megative
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In neural leprosy the diagnosis 1s based chiefly on
climcal signs and symptoms B lepre are few and hard
to find 1n the shin and bactenological examination of the
nerves 1s difficult to perform and seldom necessars

In cutaneous leprosy the chinical signs are of value
but as sensory changes are Jess marhed they are less to be
depended on than in the neural type climucal exanunation
should therefore always 1if possible be supplemented by
bactertological examination

In suspected cases 1 which the clinical signs are
indefimte and repeated bactenological exammation of
smears from the shin and nasal mucosa gives negative results
smears from mnerves and sections of biopsy material from

F16 36
Neural macnle of little finger of left hand (front and back)

shm or nerves may be of use 1n clearing up the diagnosts
This 15 particelarly so m manv cases of leprosv i young

children (juvemile tvpe)

It has been explamed m the last chapter that sensory
and trophic changes n neural leprosy may be primary
due to local inflammatory changes or secondary to mvolve-
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ment of the supplving nene In the former the Iesion 1s
generally i the form of a macule and more or less circular

: :

Fic 37
“T'h ¢k mdurated nen al macul of buttock with un form th ckness very ch omic
vy

or where two or more macules have coalesced 1rregular an
shape In the latter the lesion corresponds to the dis
tribution or part of the distnbution of one or more of the
main nerves

(1} Neural Macule or Tuberculosd

The typical neural macnle vames m size It may
begin as a papule or nodule or appear as a macule several
centimetres mn diameter from the begmmng As a rule 1t
15 small at first but tends to increase m diameter by
centrifugal spread and may i the end cover a large
area  Most commonly the spreading margm 1s raised and



74 NEURAIL LEPROSY [Chap

erythematous and the centre flat though the whole leston
may be equally raised and thickened (figs 35 36 37 38)

T

Fro 38
Multiple leprous macules df the neural {tubetcnloid type) with ralsed matgm and
flat centre

Neural macules show the following sensory and trophic
<hanges —

Ancsthesia to Light Touch —This may be examined for
s follows —The patient 15 stripped as far as possible and
blindfolded (fig 39) Sensationistested by tonching different
pomnts on the shin surface with a light object such as a
feather or camel hair brush the patient bemg mstructed
to place lus mdex finger exactly on the pomts touched
Begm by touching normal skin When this has been done
two or three times and the patient responds as indicated
touch the suspected area His lack of response mdicates
anzsthesia to light touch  To avord error this should be
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tepeated the normal shan betng used as a control In ths
way the anwsthetic area may be mapped out  The degree
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6 39
Method of testing { r anw thes a to ght tou h

of anzsthesta vartes m different lestons and i different
parts of the same leston Definite anzsthesia to hight
touch 1s one of the cardinal signs of leprosy  other conditions
m which 1t 15 present are mentioned under differential
diagnosis

Analgesia 15 often present even when anmsthesia to
Iight touch 1s absent Test as follows —Blindfold the
patient take two pins of the same size and sharpness one
m each hand prick the shin 1nside the suspected area and
simultaneously usmg equal pressure prick the shin erther
1mmedrately outside the area or at the corresponding point
on the other side of the bodv  Ask the patrent which 1s
the more painful By repeating the test several times with
shight changes 1 the posttion of the pncks differences
m pan sensation can be elicited with a fair amount of
accuracy

Heat and Cold Sensation can be tested sumlarlv by
touching the shin with test tubes containg hot and cold

water and questioning the patient regardmg the
temperature
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Depulation 15 another common occurrence The har
breaks off at the pomt where 1t emerges from the hair
follicle leaving a rounded bulbous end If this be serzed
with a depilation forceps a long curled up hair may be
extracted with parts of the follicle adherent

Awdrosts 15 also present as ewadenced by the dry
feeling when the finger 15 passed over the affected shin

FIC 20

Photograph 1llustrating anidros:s in leprosv  Ihe surrounding skin shows the
papules of prickly heat while the c ntral area being leprous and therefore anhy
drotic has escaped

surface ind by the absence of sweat droplets on the leston
when the patient 1s sweating profusely as the result of
heat exercise or the admistration of prlocarpine (fig 40)

Keratosts 15 often present 1n the form of thichening of
the epithelium (hyperkeratosts) or scaling of the surface
epithelium (parakeratosis) The shin marhings are larger
and coarser and the surface has a shiny appearance



X) DIAGNOSIS 77

Hy poprgmentation 15 a usual feature 1 neural macules
most conspicuous m dark skins It 15 often mashed
especially at the margin by vascular congestion and
erythema

Thickenming and tenderness of supplying Nerres —Small
nerve branches supplying the part may sometimes be felt
on palpation or the main nerve may be thickened and
tender If the suspected skin ts struck sharply with tne
finger or the side of the hand or with some blunt mnstrn
ment tenderness or shooting or tingling pamn may be eliuited
this bemng absent when the corresponding area 1s struch
on the other side of the body

Bacteriological findings —Smears should be made from
the skan but b lepre are as a rule found in the tvpical
neural macule only with great difficulty

Y e oh S
et

FI6 41

Leprosy {tuber loid) t theleft Psorl sis case placed long d for comp ™ on
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(2) Conditions to be differentrated from the Neural Macule

(@) Psoriasis —Sensory changes are absent Removal
of scales leaves small bleeding pomts Depilation and
amdrosis are absent {fig 41)

(8) Twnea —Varnous forms of ringworm have to be
differentiated  The presence of the fungus and the absence
of sensory and other neural changes generally malke the
diagnosis easy escept i very slight lesions  Irmtation of
the shin though sometimes present in leprous lestons 1s
as a nile much more marked m ringworm  Tinea s a very
common comphceation of leprosy and lesions of the two
diseases often lie side by side or even overlap Tunea
versicolor and fimea cruns are the two commonest forms

(see fig 42)

FI16 4
Tinea cruris Tesembling leprosy

(c) Seborrheeal dermatits has not frequently been
nustaken for leprosy especially by inexpenenced persons
who have or fear they have been exposed to leprous
infection and who have a tendency towards lepraphoba’
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must be remembered however that both diseases are not
mfrequently present at the same time and that a positie
serological test does not exclude leprosy (see fig 43)

() Yaus (frambeesia) and 1ts later development
gangosa are not uncommonly mustahen for leprosy  The
absentce of changes 1n sensation of thickened nerves and of
acid fist organisms are sufficient to make the differential
dragnosis and Treponema pertenue mav wm early cases be
found on microscopic examination  The old scars of yaws
1 the form of depigmented patches often closely simulate
shght leprous lestons Therefore m places where yaws 15
common a diagnosts of leprosv should not be made unless
erther defimte B lepre are found in the shin or definte
ancesthesia to hight touch 1s present The thickened shin
of crab yaws may gne a semblance of anmsthesta The

T o
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FIG 44
Crab yaws
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therapeutic test should alnays be used though very chrome
cases of yans do not alnays improve under treatment
(see figs 44 and 45)

“, ‘

FI6 4y
Flond yaws 1 child

() Dermal lashmanasis —Tlus has frequently been
mustaken for leprosy which 1t may sometimes closely
resemble  Sensory chinges are absent When affecting
the face 1t tends to concentrate round the nose and mouth
‘The macules are smaller and have less tendency to spread
or to form 2 rased margm than those of leprosy ‘The
lustory of havimg suffered from kala azar or of havimg
ined m an area where this disease 1s endermc may be of
value The finding of Leishman Donovan bodies will 1
many cases clear up the diagnosss Here again both
diseases are occasionally present at the same time {see
fig 53)

6
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(g) Tuberculosis —Lupus vulgars 1s lable to be mis
taken for the neural macule In both diseases a few
acid fast bacili may with difficulty be found 1n smears or
sections and the histological exarmination of the shin shows
certun characteristics m common  Lupus has generalls
though not alwavs a greater tendency to scar formation
thanleprosy The main point in difierential diagnosis 1s the
absence of nerve affection and semsory signs  Tn leprous
macules resembling lupus the supplying nerves will almost
certainly be affected

(1) Lupus erythematosus —Here agam the ahsence of
sensory signs and nerv< thichenmg and negati e histological
findings are sufficient to make the differentiation clear

(1) Leucoderma 1s m India and other countries often
nustaken for leprosy  Depigmentation 1s as 1 rule more
complete and sensory signs are absent It should be
remembered that 1 complete depigmentation of the skun 15
often found m the sites of healed leprous ulcers

(7) Injuries such as burns may leave anssthetic
scars  Ancesthesia may be cauised by injurtes to or pressure
on nerves The wrtter has not mfrequently been consulted
1 such cases as to the possibility of leprosy

(k) Vanous dietary defictencies food powsons etc give
11se to conditions liable to be mustaken for leprosy both
on account of clinical appearances such as Leratosts and
discolouration and because of doubtful semsory changes
Among these are pellagra and bert berihike conditions
found 1n primutive peoples

(3) Secondary Neural Lesions

We have already dealt with the clinical features m
Chapter VII and 1n the first section of Chapter IX

The signs of secondary neural lestons may be divided
mto sensory trophic motor and vaso motor These sigus
are not due to leprous infection of the parts ivolved but
are secondary to involvement of the supplving nerves
They are most marked m the distal portions of the imbs
and we shall describe these first
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Secondars neural lesions m the upper and lower limbs
tend to be acroleric m nature

In ealy cases the ulnar side of the hand and the
little finger are most commonly affected There may be
shght loss of sensation {tested as mentioned above) =2
feeling of heaviness n the part and mability to straighten
the little finger (see figs 36 and 71)  The ulnar nerv e should
be examined for thickening and tenderness n the following
way Both arms are stoipped to well abouve the elbow
The forearms are shightly bent to an angle of r40° and with
the patient standing facing the exammer both ulnar nerves
are palpated simuitaneously with the forefingers Thus
shight differences of thichenng may be noted It must be
remembered that normal nerves vary considerably 1n thesr
apparent thickness on palpation and in doubtful cases
stress should be laxd on a careful companson of the two
sides The nerve should be traced with the finger from
behind the elbow to at least half way up the arm  Slight
pressute on the thickened nerve should elicit local tenderness
and also the feelmg of tingling 1n the hand

The more the nerve 1smvolved the wader the an-esthesia
spreads to the limits of the wlnar nerve supply  The small
muscles of the hand show signs of atrophy with flattening of
the thenar and hypothenar eminences and the appearance
of lmear hollows between the metacarpal bomes “The
fingers become bent with hyper extension at the meta
carpo phalangeal jomts and flexion at the interphalangeal
jonts resultmg finally 1n the condition of claw hand
(mam en gniffe) {fig 29)

A useful test m earlv cases 1s to male the patient
alternately adduct and abduct the little fingers of both hands
stmultaneously  Difficulty m adduction will be noticed
on the affected as compared with the healthy side

There 15 a tendency to the formation of blisters and
uleers especially on the affected fingers which 1s associated
with mterference with trophic supply and often excited
by bums or slight mjuries  As decalcification and other
trophic changes take place 1n the bones the fingers tend to
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become thmned and shortened, with or without septic
complications t1il 1n extreme cases the fingers may alnost
entirely disappear
Although the ulnar nerve may At first swell to a great
thickness contraction of fibrous tissue may later reduve it
to a fme thread thinner than the normal nerve tins may
be art important point to remember 11 making a differential
diagnosis
The radial and median nerves are alse frequently
affected either separately or along with the ulnar The
formation of a gangliou at the back of the wrist 15 2 not
wnfrequent complication of median nerve mvolvement  The
muscles of the forearm may become atrophied due exther
to myvolvement of the supplying nerves or more frequently
to disuse of the arm on account of the tenderness of the
alnar nerve
Similar conditions occur in the lower extremties, the
common peroneals bemg the most commonly affected
nerves To test these straighten the patients knees aud
place the thumbs on the patellx and the mnddle and rmng
fingers of each hand on the corresponding peroneal nerve
1s 1t curves round the bact and outer stde of the nech of the
fibula  [he thickened branches of the nerve mav also be
felt 1 the front of the ankle and over the proximal part of
the dorsum of the foot ‘The sural nerve 1s also sometimes
affected and may be felt mn the dorsum of the calf  ‘Trophe
ulcers of the foot have already been described 1 the first
section of Chapter IX
(4 Conditions to be differentiated from Secondary Neural
Lestons
(@) Syringomelia —The absence of nerve swelling and
tendesness 15 1mportant  inalgesia and loss of heat and
cold sensation are accompanted by retention of sensation
to light touch and the sweat function The absence of
other ndications of leprosy and the presence of spastic
signs and fibrllary tremors may help 12 differentiation
() Cervical rib —Here X-Ray examination shonld clear
up the diagnosis Nerve thichenmng 15 absent ‘There 1
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foss of tactile and thermic semses but retention of pamn
sense

TG 46
R ynaud s disease

(¢) Raynaud s disease has often been confused with
leprosy because of the trophic changes present In a case
of leprosy with gangrene of the digits resembling Raynaud s
disease ¢here 1s very marked anmsthesa of the whole foot
or hand whereas 1n the latter disease there 15 anesthesta
only of the gangrenous parts and pan 15 a much more
marhed svmptom (fig 46)
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(d) Superficial glove anmsthesia has been found as the
result of dephtheritic neuritis  The history and the absence
of thichemng of the nerves leave no difficults in mahing the
differential diagnosis

(¢) Tenderness of superficial nerves especalls the
ulnar due to neuritts of septic origin 1s not mfrequently a
cause of personal alarm to doctors and others engaged m
the treatment of leprous patients There 1s however
seldom thickeming of the nerve nor 1s there anwsthesia
and attention to some septic focus connected with the teeth
nasal smuses bowel etc will generally clear up the
condition

(f) Inhypertrophic mnterstitial neuritss (Dejenne Sottas
disease) there 1s thickening of the nerves This condition
if 1t occurs 1 childhood 15 generally connmected with a
family histors though this may be absent 1n cases occurning
first 1 adult Iife ‘The nerves most commonly affected
are the ulnar internal cutaneous of the forearm saphenous
and superfictal cervical The thickening of the nerves
may be so great as to render them conspicuous to the naked
eye Sensory and trophic signs are sumilar to those 1
nerve leprosy as there 1s atrophy of the distal segment of
the upper hmb with clan hand Club foot and talipes
cavus are described as occurning 1 the lower limb rather
than the trophic ulcers and drop foot so familiar in leprosy
The diagnosts of neural leprosy 1s stmple m cases m which
anzesthetic macules are present When these are absent
and when bactertological examnation of scrapings from the
thickened mnerves 1> mnegative the differential diagnosts
may be more difficult If doubt exists sections of a small
thickened nerve branch should clear up all doubt as the
pathology of hypertrophic interstitial neuritis 15 very
different from that of nerve leprosy  ‘There 1s hypertropiy
of the peripheral nerves and in the spinal gangha  “asses
of tissue may be present with or without nucler ansing
from Schwann s sheath  Associated changes may be found
m the anterior hom cells and 1 the postenior columns of
the spinal cord  This disease 1s very rare
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{g) Neuro fibroma (von Rechhinghausen s disease) may
sometimes resemble leprost i respect both of nodule
formation and of nerve thichening  Bactentological exam
nation of the nodules however fails to show acid fast
orgamsms and there are no sensory changes such as are
present m leprosv

(B} Newuriis of the lateral femoral nerie —(Bemhardt s
sindrome) This may result in sensory changes m the
antero lnteral region of the thigh  The size of the affected
area vanes from a few inches to almost the whole length of
the thugh  In shight cases there 1s a feeling of numbness
and shight loss of epicritic semsibility  In more severe
cases there 15 a feeling of gnaiwmg burmng or priching
and complete loss of sensation on light touch or prichmg

Fio 47

Be nhiardtssynd me  The ov 1 markings ndicat th ame thet as o

diffe nt ¢ se
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with a pm i the affected area  There 15 no depila
tion or keratosis such as would be present if the case
were one of leprosy  ‘The condition tends to vield to
protem shoch and other forms of pyrotherapy (fig 47)

(7) The deformuties caused by yaws crab yaws and
gangosa may sometimes simulate secondary neural as well
as other forms of leprosv  The absence of anxsthesta and
nerve thickening 1s the chief pomt of differentiation

(5) Permanent Lesions

As 1s mentioned on page 29 leprosy 1s often self-
healing but permanent lesions may remam m the form of
scars deformities and sensory changes Patients with
only these lestons should be clearlv distmgmshed from
those with active signs as defined on page 130



CHAPTEIR XI
Dras¥os1s—CUTAVEOUS LEPROSY

Lestons may be macular diffusely mfiltrated nodular
or may consist of combmations of these The chief
diagnostic pomt ts the finding of B lepre m the skin

(1) The Cutaneous Macule (figs 48 and 49)

This 1n some respects Tesembles the neural macule
described 1n the last chapter The mun differences are the
Tess degree of sensorv and trophic impurment and the com
paratrie easc with which baulli are found m smears and
secttons  As a general rule cutaneous macules e less
indurated 1nd as the margin blends more with the sur
rounding shin they tend to be less conspicnous and less
learly detined The leprolin test (see Appundix IIT) grves
as 1 rule a negatrve or only slight reaction

(2) Diffuse Infitration

This occurs m patients with low reststance and long
standing lesions  Infiltration of the shin takes place from
numerous foct which spread 1nd conlesce but the cellular
teaction 1s comparatwely shight and mncules do not appenr

The infection may be confined at first to the sub
paptliary plexus and ats branches and to the more superficial
portionof theskin  Large areas of the shinmay thus become
nfiltrated without attracting the attention of the patient
or phvsician  Later general thickeming mav take place
as the baciili ncrease 1n number spread deeper and mduce
a greater degree of tissue response due to thesr large
numbers This thickening produces 2 smooth shiny
appearance on account of the stretching and flattening of
the epithelum and at the same time a mosazc like pattem
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may appear (see fig 50) the shin marlungs standmg
out more distmetly as the nter follicular areas ate pressed

e
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Fic 48

Cutaneous macules rich m lepra bagill

outwards by the granuloma  Corrugation occurs where the
skan 1s bent at an angle hence leontwasrs the lion Ithe
appearance where there 5 thichenmng 1n the supra orbital

region (fig 51)
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In diffuse wfiltration there 15 destruction of the larger
and deeper hanrs such as those of the evebrows but deprla

FIG 49
Th kmacnle of the ut neoustyperl hinlpaba s
N teth modul tiomof th face nd

tion 1s not 1s marked as m the neural (resistant} type of
leston Keratosis 15 as a rule absent or at least not as
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marhed as in nenral lestons  In cases of mived type with
secondary neural affection of the limbs the sweat function

2

=~

T

FIG 50

Diffuse lesion causimg mosate like pattern

may be excesstve m the face and trunk even m nfiltrated
areas (see fig §2) this hypenidrosis compensating for the
loss of sweat function 1 the limbs
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(3) Nodulation

This may occur 1n otherwise normal shin but 1t 1s most
common 1n previously mfiltrated arcas  Nodules may be

T
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Adv nced nodulstion of th £

soft and vascular or hard and fibrous they may be sgle
or multiple They occur most commonly on the parts of
the bods which are exposed and most liable to wmyury such
as the face and ears the hands and feet the elbows and
knees Crops of evanescent nodules may come and go
especially during lepra reaction

(4) The Differential Diagnosis of Skin Leprosy
This must depend on finding the causal organtsm

Dermat lesshmamasts and diffuse adenomata ma2y gne

appearances chmically mdistingmshable from cutaneous
leprosy (see fig 53)
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Eunuchism has often been mistahen f
or leprosy due to
the absence of the eyebrows and the
sleel. sh;
ot e ek shinv appearance

Ti6 52
Hyperidrosis compensatig the anhydro 13 of the Limb in a case of neural leprosy

(5) Jtwvenie Leprosy

We discuss 1 Chapter XIV the factors determuning
resistance and the methods of estimating them We
mention that the resistance of young children to leprous
infection 15 comparatnvels low  In conequence of this the
mfection 1s able to spread widels throughout the body
without mducing gnarked tissue reaction In some cases
climcal signs are apt to be only shight Macules or shightly
hypopigmented areas appear and disappear There may
be doubtful neural svmptoms such as thickemng of the
ulnir nerves or shight anmsthesia but there are often
msuffictent grounds for maling a clew daghoss In
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doubtful cases lustors of contact with infection must be
taken 1nto account but 1t may be necessary to suspend

TG 53

Derm llei by ma s esembl glep sv

diagnosis and keep the case under obgervation until more
definite signs appear

It 1s difficult to classifs such cases under the cutaneous
type as the chief characteristic—a positive bacteriological
exammation—is absent also the cardmnal signs of neural
leprosy—an.esthesia and thichened ner es—are nof defirute
We use the term  juventleleprosy  as the condition appears
m children before or at adolescence

Examination of sections of biopsy matertal may help
to clear up the diagnosts but cellular proliferation and
thickening round the vessels of the subpapillary plexus
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such as 15 seen 1n these cases 1s also found 1 other cutaneous
diseases

The leprolin test grves a shight or negative result

Even when there 1s a clear lustory of prolonged con
tact with mfcction care should be taken 1n malang a defimte
diagnosis 1 this form of the disease In North India
hvpopigmented lichenous patches resembling juvemle
leprosy may appear on the face and other parts of the
body especially 1 the winter time  These are often due to
endocrine defictency and may clear up on admmstration of
thyroid or disappear when the weather becomes warmer



CHAPLER XII

METHODS OF VARING AND EXAMINING SMEARS FOR
BACTERIOLOGICAL EXAMINATION

Y anous methods of obtaining material for examnation
of B lepre have been suggested such as lymph node
puncture or asprration of flmd from blsters rased by (0,
snow and other escarotics  We recommend as the standard
method the examination of smears taken direct from the
shin and the mucous membrane of the nose If these are
negative other procedures are not likely to gne positrve
vesults

(x) Taking the Skin Smear

Smears may be taken from the skun either by the
smp or the scraped incision method The former 1s
shightly more thorough than the latter but 1t 1s more

“
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EAR LNIPPING FOR DIAGNOSTIC PURPOSES

Fre 54
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pawful leaves a scar and cannot be repeated as often as
the latter without serious inconvenience to the patient

Smp Method —After cleaning the part a small prece of
skin 1s removed with a scissors curved on the flat or witha
scarp scalpel  The cut must be deep enough to draw blood
The materral taken 15 ether rubbed (raw surface down) on
the shde or the pulp 1s scraped off the epithelium with a
hmfe and smeared on the shide (fig 54)

The Scraped Incision Method 1s thus described by
Wade — Pimnch up the skin 1 a fold applymng enough
compression to stop or mimnimise bleeding  When 1t cannot
be actualls picked up compress 1t lateralts as much as
possible With a properly cleansed scalpel of sutable
style and size make 1 small but real cut 5 mm or so
long and deep ernough (about 2 mm ) to get well mto the
mfiltrated laver  If blood or Iy mph exudes 1 any quantits

%

)/ /

Fic 5

Method of scrap ny out lep ou m t mial after a ttmg tl € skin
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wipe 1t off With the knife blade turned transiersely to
the line of the cut scrape the side and bottom of the cut

Fio o
“ethod of m kmg sm

repeatedls and with suffictent vigour to obtamm a httle
actual tissue pulp from below the epidermis  With the
hmife transfer the small amount of matenal obtained to a
microscopic shde and make a umform moderately thick
smenr over a small area  (see figs 55 and 56)

Whichever method 15 used compression with a small
piece of cotton wool 1s generally sufficient to stop the bleed
mg otherwise wool with Tr Benzomn Co may be apphed

The selection of the site to be examned 1s 1mportant
The most marked and indurated lesion or part of a lesion
shonld as a rule be chosen such as a nodule or the rased
margm of a macule In cases with diffuse mfiltration and
with no outstanding lesion the edge of the lobule of the ear
™y be coms ementhy chosen as it 1s 1 particalarly common
site of mfection and 1t 1s easy to hold between the finger
and thumb while taking the material

The shin should be thoroughly rubbed with alcohol or
ether before taking the matenal not onlv to tender 1t
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aseptic but also to remove any saprophy tic actd fast bacilh
that mav be lying on the surface The knife or scissors
should be flamed before a second use as acd fast bacith
may adhere to the blade and are not necessanly removed at
once by wipmng or boiting We have seen mistakes
tepeatedly made by neglecting this precantion

In patients in whom cutaneous leprosy 1s suspected
farlure to find bacilli in one smear does not justsfy a negative
diagnosis  When necessary multiple smears should be
made taking matertal from different sites  Several smears
may be made on one shide a note being hept of the part
from which each was taken It must be remembered that
the number of bacilli vanes considerably m difierent cases
so that while 1n one smear masstv e tnfection may be found
m another the whole slide may show only a few baall
It 15 well to make smears of standard size and thickness
so that the degree of infection may be at least roughls
estimated

(2) Takimg Vaterial from the Nares

The exammation of the nasal mucous membrane 15
almost as mmportant as that of the shin It occasionally
gives postive bactenologieal findings when the sk 1
apparently negative A thin sharp pomted hnife (such as
a tenotomy hnife) 1s used  Matenal should be taken from
the septum or the inferior concha  If there s an ulcerated
surface shight scrapmg is sufficient otherwise a small
ptece of mucous membrane should be scraped off  In cases
improving under treatment 1t may be necessary before
declaring the nose negative to amesthetise the mucosa
and using a speculum rcmove material from the upper
patt of the septum at least 11 mches above the onfice A
cotton swab shonld not be used m making the smear
as acid fast or partially aqd fast orgamsms are frequenth
present on the surface of the mucosa and have not 1nfre
quently been mustaken for B lepre  If a sharp mstrument
15 used and a small ptece of mucosa removed this mistahe
15 less likely to occur
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(3) Starnng Shdes (Ziehl Neelsen Method)

(@) F1» with heat taling care not to char the smear
{b) Use the followung stramm —

Basic fuchsin 1 part §Grind thoroughly
Alcohol (g5 per cent ) 10 part:.{ with pestle m
mortar
Solution of carbolic acid
(x 1 10) 9o parts

Place on the shde a square of filter paper large enough
to cover the smear or smears and pour the stain on to the
filter paper This prevents its spreading on the shde
Heat t1ll 1t steams and allow 1t to rematn for 5 to 10 muntites
or stamn cold for from } to 1 hour taking care the stain
does not dry

{¢) Decolourize for a few seconds with 10 per cent
solution of strong sulphuric or mitric acid m water The
tissues become yellow

(d) Wash well with water The tissues regan a famt
pink tint  If the colour 1s distinctly red the decolouration
1s msufficient and 2c1d must be re applied

N This process should be repeated till only a shight red
tnt rematmns It 15 well sometimes to stain two shdes
decolourizing the one more than the other This ensures
that m one shide at least only the B lepra remain stamed
partly acid fast saprophvtes so often present m nasal
smears being elimunated In the other the B lepre
will retain a brnghter colour and more are likely to appear
I'mally wash well 1n water to remove all acid

() Contrast stain with a saturated watery solution of
methylene blue for 2 or 3 minutes

(f) Wash well with water and dry

(g} Examume with the ! 1nch o1l immerston objectnie
either direct or after mounting with acid free Canada
balsam

It must be remembered that leprosv bacilh are less
acid fast than tubercle bacilly



102 BAC1ERIOLOGICAL, EXAMINATION [Chap

(4) Evamuination of Shdes

In searching for bacilli an o1l immersion objectve and
A fauly low ocular should be used a Ingher ocular bemg
substituted 1f necessary for further exammation of doubtful
organisms

At least 100 fields should be examined before a shde
15 declared mnegative A conventent wav to denote the
number of baulh found 1s to wnte the largest number found
i any field as the numerator and the number of helds
exammed as the denommator If more than 1o bacilli
are found m anv field then wnte M as numerator Thus
7 = 5 bacillls was the largest number found m any field
3 = more than 10 bacilli were found m at least one field
so = 3 bacillt were found after searching 50 fields In thus
way a rough record can be hept of the progress of the
patient at successive examinations

(5} Hastological Evamunation

The exammation of sections of shin and subcutaneous
tissue obtamned by biopsy may be resorted to mn some
doubtful cases though this 1s seldom necessars  For the
purpose of diagnosis this 1s onlv justified 1n cases m whi¢h
bacteriological examinations are negatrve and the clmical
signs are doubtful In such cases there 1s as a rule to be
seen 1 sections of the skin httle that 1s clearly pathogno
momic of leprosy as compared with other shin diseases  In
slight lestons the prmcipal feature which distingshes
leprosy from other diseases 1s the infiltration of the nerves
and 1t 15 mmportant therefore to esamne deep sections
contammmg subcutaneocus tissue and to examme especrih
the subcutaneous erves for sigus of granuloma

In cases with doubtful thichenmg of a superfictal
nerve and m which a clear diagnosis cannot otherwise be
arrived at 1t may be advisable to examine = nerve smear
Cut down on the nerve meise the epmeurium Jongitudinally
then with the sharp pont of a knife gently scrape the bottom
of the mciston and tease out on a shde the few strands of
nerve fibre thus removed If the case 1s one of leprosy
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acid fast bacillt may be found lying on and between the
fibres (fig 57)
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F16 57
Nerve it rmo d by crapmg thi k med merve aft  ddmg epin urium
Not b illi Iyfng on the fibres



CHAPIER XIII
CLASSIFICATION

The classiheation of leprous cases 1 of considerable
mmportance but we have to confess that there 1s as yet no
very satisfactory nomenclature or diviston of the vamous
tipes

The classification adopted at the ILeonard Wood
Memonal T eprosy Conference m 1931 1s as follows —

Neural () —All cases that show evidence of actnal or previous nerve
mvolvement 1e alterations of sensation with or without changes m

and tropluc d or paralysis and therr
results Thewe are not

accompaned by leprotic changes m the skin
Cutaneous (C) —All cases showing leprotic lesions 1n the shm  Such

cases may or mas not show at any given time climcal manifestatrons or
nerve involvement

Neural 1 (N 1) —Slight neural cases with one or a few small areas of
isturbed sensation which may or mav not show alterations of cirenlation of
pigmentation paralysis or troplue disturbances of munor degree

Newral 2 (N 2) —Voderatelv advanced neural cases with extensive
or mumerous areas of disturbed sensation not confined to any one part of
the body with paratysis or and visible evadence of trophic disturbances
marked depigmentation moderate atropli Leratosts bulle etc

Neural 3 (N 3) —Advanced neural cases with more or less extensive
areas of anssthesia and marked motor and tropiuc disturbances marked
paralvsis atrophies contractures trophuc uliers and mutilatious

Cutaneons 1 (€ 1) —Slight cutaneons cases with one to a few leprotic
macules or a few small areas of mfiltration or nodules

Cutaneous 2 (C 2) —doderatel; d d cases with
nusterous leprotic macules or fairly numerous or marked areas of mfiltration
or nodules frequently with lesions of the mucosa

Cutaneous 3 (C 3) —Advanced cutaneons numerous or vers marked
feprotic lesions it varying stages of development or retrogression usually
with lesions 1n the mucosa.

In all cutaneons types there mas be \ar mg degrees of neural mvolve-
ment and such cases should be recorded to indicate the degree of this wvolve
ment as for example C2 N 1
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Secondary Neural —Neural cases that were formerly cutaneons but
from whilh the active leprotic lestons hate disappeated

It will be notsced that 1t 15 difficult to place two of the
commionest and most important types of leprosy 1 this
lassification

The neural macule as described above does not
conform to the description of neural leprosy But 1t 15
necessary at present to mclude 1t under this tvpe as we
have shown that 1n such cases the mam seat of mfection 15
m the nerves and the mam signs and symptoms are nenral

It 13 necessary to mahe a distinction between the
neural and the cutaneons macule Probably the simplest
method 1s to term those newral m which routme bacterio
logical exammnation 15 negatrve and anssthesin to light
touch 1s well marked and those as cufancous 1m which
toutmne bacteriological exammation 1s positive and
anssthesin to light touch absent Cases can then be
classified according to their lesons as ¢ or N and
when both tvpes are present or lestons show the charac
tenisties of both types as CN

For practical purposes this 1s a useful division as
cutaneous cases may be considered as possible sources of
infection though necessanly 1n different degrees according
to the number of bacilli while neural cases mav be con
sidered non nfectious

It 15 also difficult to ht the condition we have termed

Juventle Teprosv 1nto the classification and 1t 1s well to
place s type in a separate class by atself ({see
Chapter XI Section 5)

The essential matter of distmnction between cases of
leprosy lies 1 the resistance of the tissues of the body to M
lepra infecton It 15 the resistance that determunes the
spread of mnfection the degree of cellular mnfiltratton and
the extent and nature of affection 1 the shin and nerves
It therefore seems only reasonable that m amy future
modification of classification there should be an attempt
to assess the patient s resistance
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RESISTANCE TO I EPROSY

Having diagnosed and classified the case the next
duty of the physician 15 to form as accurate an estimate
s possible of the patient s resistance to the disease and to
assess various factors which may be responstble for lowering
his resistance

Thus 15 necessary before satisfactary treatment can be
undertaken as the mam object in treatment consists
improving the patient s health and thereby improving his
resistance to the disease Special treatment undertaken
when the patient s general condition 15 weak 1s more lihels
to be harmful than beneficial

(1) Principal Factors Determining Resistance

We have alread;y discussed m Chapter V the results
1 leprous lesions of raised and lowered resistance The
principal factors connected with lowered resistance are
tender age debility and gross infection with B lepre
on the other hand slight mfections with B lepre may tend
to raise it

It has long been known that children are more sus
ceptible to leprous mfection than adults Chuldren Ining
with leprous parents show an mncidence of 40 to 50 per cent
whereas conjugal mfections are varously estimated at 2
to 5 per cent The leproln test (see Appendrt III) alo
indicates lower tesistance 1n children ‘The greatest danger
seems to be durmg the first vear of ife  Juvemle leprosy
has already been described 1n the last section of Chapter X1

Debility 15 the second factor occasioned by accont
panying or intercurrent diseases by malnutntion or by
anyvthing else which mmpnurs the general health  Leprost
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atself apart from complications does not as a rule cause
debility to any marked extent but durmg sts prolonged
course there 1s ample time and opportunity for debilitating
factors to destrov or temperanly impair the patients
Teststance

While small mfections with leprosy appeat to increase
the power of the tissues to react to and to phagocvtose lepra
bacilll m therr neighbourhood 1ncrease of bacilll in the
body bevond n certun amount appears to have the opposite
effect From this we may conclude that the former
produces a form of specific resistance to B lepree but the
Intter 1s accompamed by tolerance for the orgamsm and
by dinumshed resistance [hus in cutaneous cases we
often have a victous circle formed the increase of bactll
lowenng resistance and this agam favounng a still greater
multiphcation of baaith  Hence the great mmportance of
arresting the disease before the threshold 1s passed and
the tssues acquure a state of tolerance

(2) Estunation of the Patient s Resistance

Ihe following points have to be noted m esaminng
the patient —

(@) Fhe duration of the disease as ascertatned from
the history and the rate at which 1t 1s mcreas
g or dummishing Lesions may remam
stationary for years and on the other hand
they may spread with alarmug rapdity
Ihis depends not on any difference m the
virulence of the organism but on the degree
of resistance of the patient to the disease

(b) Along with the duration of the disease must be
considered 1ts extent and the number size
and nature of the lesions

(¢) Lhe physical and general health of the patient
the presence of accompanying diseases which
would lower resistance his nutnitton Ius socaal
environment Ius habits as regards exercise
etc  and above all his mental equpment—
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mtelligence determination to recover and
amenability to the requirements of long and
arduous treatment

(d) The tvpe of dise1se 15 important as the neural
tvpe shows greater and the cutaneous less
resistance

(¢) The leprolin test (see Appendn XIT) 15 of value
as showing the degree of cellular reaction and
therefore of resistance to B lepra

(f} The ers throcvte sedtmentation test (see Appendix
1II} 1s of value as almost all conditions which
cause debility and lower the patient s resst
ance to leprosv tend at the same time to
mncrease the sedimentation rate

The assessment of all these numerous factors requires
shill time and patience and their estimation must not
only precede treatment but must be repeated from time to
time durmg the course of treatment

(3) Causes of Louered Resistance
Among the manv factors which lower the patients
resistance mav be mentioned —

(@) Diseases acute and chromic These may be so
slight as not to be recogmzed 1n themselves
but suffictent to tip the balance m favour of
leprous mfection

(5) Phvsiological changes such as those accompany-
g puberty pregnancy etc

(¢) Mental complexes and disorders which cause &
stram on the phystcal structure

(d) Nutritional deficrencies due to faulty diet
digestion absorption or metabohism

(¢) Climate social economic handicaps whatever
they mav be

This list could be enlarged mdefimtely but the above
should be suffictent to indicate the main lines along which
search should be made 1 mvestigatmg the causes of
lowered resistance
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CHAPTFR X%
TREATMENT — GINT RAT

(1) Principles of 1reatment

While general prnciples mav be laid down 1t should
be made clear that success must depand upon careful
attention to each case  The best results are obtaned by
{a) the raismg the patient s general health and resistance to
the highest possible level and (b) gnving the maximum
amount of the most effective speqal treatment consistent
with mamtamng the general health By € encral Treatment
15 meant all measures used to nmprove the general health
to eliminate complicating discases and when lepra reaction
15 present to desensitize the patient  Special freatment
consists 1n the use of certam drugs with a view to destroving
the mfection

It 1s not intended to draw too clear a hine of distinction
between general and special treatment or to suggest that
the former sho tld crase when the fatter begins  Special
methods when carefully regulited may often mmprove the
generat health by clearing up lestons  and general treatment
will often cause a marked smmprosement 1n the leprous
condition  However 1n general the distinction holds and
both forms ~hould be employed m the great majonty of
cases It s 1mportant to remember that practically all
effectine forms of specinl treatment produce 1 negatne
phase or temporars depression of the patient s resitance

to leprosy
(Y Ceneral Treatment

Complicatmg condstions found n the ongmal examin
tront and others arstng later ave to be corrected as far
s posstble  Malarta chronte dvsenters protrheeq helmin

oo g
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thie and streptococcal mfections and venereal diseases are
among the most common complicatimg diseases though
these vary i different countries  In debilitated patients
especially those that are sensitized and suffer recurnng
attachs of lepra reaction it may be months or years before
special treatment can be tolerated these cases sorelv tax
the ingenuity of the physician

As 1 tubercuiosis a temperate chmate with not too
great humdity ss the most favourable Due to amdross

. ol &
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ABDOMINAL EXERCISE ARM  EXERGISE LEG  EXERCISE
3
X
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BREAST EXERCISE KNEE BEMDING £XEACSE

T
. z TN
STOOPNG EXERGSE SIPPING WALKING:
Pic g2
Chart of useful exercises to be n ed In Jeprosy
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and other changes 1n the shin the heat regulating function
15 often mterfered with and excessive heat or cold imposes
an extra stram thus m hot countries the coming of a
cooler season or removal of the patient to a cooler climate
1s often followed by 1mproved henlth

The question of food 15 important and an appropriate
well balanced diet 1s essenttal Cod liver o1l combined if
possible with ultra violet rav treatment 1s useful m some
cases In others o5 to 10 gramn of dried thyrord extract
datly at bed tmme has changed the whole aspect of the
case but care must be taken m gning this drug  The
stomach content 1s sometimes deficient 1n hydrochloric acid
and such patients umprove marhedly with o 5 ounce per
diem of dilute actd  Many shight dehcienctes which apart
from leprous infection would not be of importance and
would not draw the attention of the phystuan are suffictent
to tip the scale between tmprovement and mcrease of the
disease

THE ENEMIES OF LEPROSY

BOWELS WELL REGULATED

EXERCISE ~ABUNDANT

COUNT THEM ON YOUR FIVE FINGERS ./

Fre 59

8
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An mmportant part of general treatiment consists 1n
regulating the patents time-table He should have
surtable mental and physical occupation and thus avord
brooding and depression

Physical traimng 15 of very great importance It
should be progressive and not taken m excess Some
sumple chart of physical exercises may be used (fig 58)
Wallang games and other forms of open air evercise are
of value The patient should as far as possible consider
himself m trammng as regards exercise diet and regular
habits (hg 59) The firmer the muscles and the better
the physique the more rapid will be the progress towards
recovery and the better will the patient tolerate the spectal
treatment

The Sedimentation Test (see Appendix II) 15 of great
value i determuning the need for and in regulating general
treatment

Above all the mental condition of the patient must be
cousidered This question will be discussed m detail 1
Control of the Patient Chapter XVIII

We have already mentioned (p 29) that m a large
proportion of early cases leprosy 15 a self healing disease
which dsappears spontaneously or as the result of general
treatment and the testoration of the patient s health

At the other end of the picture even the C or C, case
may heal up spontaneously but on the path to recovery
he usually passes through the neural type of the disease
and though the imnfection dies out he 15 left a deformed
and disabled cripple

A positive Wassermiann or Kahn test occurring 1 an
catly or resistant type of leprosy mav be taken to indicate
treponetutasts (syphults or yaws) but m more advanced
cases of the cutaneous type leprosy alone apparently giues
not wmfrequently positive results with these two tests In
weak patients of the cutaneous type of leprosy vigorous
treatment with arsenicals and other drugs may brmg on
harmful lepra reaction



CHAPTER XVI

TRIATVMENT—SPECIAL
(1} Introduciory

In choosing the form of special treatment the best
remedies and methods known at the time should be adopted
As a rule expersmentatton should be left to physicians with
wide expertence and swtable facilities The Ihterature of
leprosy 1s full of accounts of experiments on two or three
cases made by doctors with little or no previous expenence
and mcapable of truly evaluating the results Methods of
treatment have progressively improved especially dunng
the last ten or fifteen years

In malimg recommendations we shall confine our
attention to drugs and methods which after much tnal and
expenence are at present generally approved The wnter
1s naturally mfluenced by lus own experience but he 15 on
the whole 1n line with the majority of other workers

‘We would emphastze once more that almost alf effective
forms of special treatment have a depressing effect they
produce a negative phase which vartes m length and degree
directly with the size of the dose and the frequency of
njections and they must therefore be used with due regard
to the tolerance of the patient

In debihitated or sensittzed patients spectal treatment
should be withheld or given with great care and concentra
tion placed upon improving the general health ‘The first
dose must be tentative the second should be given only
when the negative phase of the first has passed off gradually
the dose 1s ratsed till there are mdications that the liumt of
toleranice has for the time being been reached ILater
as the general health continues to improve and 1nfection 1s
eliminated larger doses may be tolerated
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(2) Chalmoogra Ou

Among the various remedies used 1n the treatment of
leprosy chaulmoogra or hydnocarpus o1l obtamed from
the seeds of Taraktogenos Lurzn (N Indma) Hydnocarpus
wighttana (8 India) Hydnocarpus anthelmintica (Stam)
and Carpotroches braziliensis (S America) still holds the
first place Ve shall therefore descrtbe this form of

éreagn)lent and later refer briefly to other drugs (see figs 60
1 62

S
YL

P e L.t

Pre Go
Hydnocarpus wightiana tre

Chaulmoogra o1l has been used i India for hundreds
of years 1n the treatment of leprosy and other skin diseases
1t was origmally given by nunction and oral administration

s
but the crude o1l prepared as 1t was from stale seeds and
oxtdized through 1mproper storage was found pamnful and
otherwise unsuttable for mjection Pam was lessened by
dilution with 1ert substances and by mixture with anodynes
such as ichthyol etc

Sodium salts of the fatty actds may be given 1n watery
solution both mtramuscularly and mtravenously but the
former method 1s pamnful and the latter causes endophlebitis
and blocking of the vewns These salts m the form of
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4lepol are still used and have the advantage of beng of
small bulk when sent to countries where the oil 1s not
produced

B oo fH ght th frut

F16 62

Frat seds d tiated ds dttom  tin f (/m It 2
Gynoe dia odo at T ktog mu kur nd Hyin
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Esters are prepared from the whole o1l and from various
fractions the latter while much more difficult and costh to
produce have been found to be of no greater value than
the esters from the whole o1l (see Appendix I)

Later 1t was found that o1l extracted bv cold com
pression from fresh ripe seeds was no more and often less
pamful than the esters though 1t 1s more visad and 15
absorbed more slowly Probably both oil and esters are
equally effectrve

In the Philippmes the esters are 1odised with a view to
reducing the rrntating qualittes but we have not found
this necessary with the esters prepared in India by the
methods described 1n Appendic I

The addition of 4 per cent creosote to both the oif
and the esters renders them less visctd antiseptic and
posstbly 4 little more effective Both forms should be
stertlized bv heating to a temperature of 120°C for half
an hour etther 1 an autoclave or n an ol bath If an
autoclave 15 used care should be taken that moisture does
not enter the bottles as this often makes the drug painful
on 1njection

Syrmges and needles should be sterilized 1n ol heated
to a temperature of 125 to 135 C Such a temperature
msures mstantaneous sterilization (see fig 63)

Though varous forms of mjection (intramuscular sub
cutaneous intravenous and mtradermal) have now taken
precedence of the older methods of munction and oral
administration the latter are still often used as supplement
ary methods

(3) Intradermal Infiltration

Ths method the plancha method of the Philippine
workers mcluding the infiltration of subcutaneous leproma
undoubtedly gives better results than imtramuscular and
subcutaneous mjections 1t 1s not difficult for ans leprosy
worker to satisfy himself on this pomt by treating some of &
pattent s lestons by mtradermal mfiltration and leaving
others to serve as a control In patients m whom the sk
areas mvolved are too small to pernit gtving the desired
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doses bv the intradermal route alone supplementary ntra-
muscular or subcutaneous injections may be given

Fi¢ 63

T th Ift Separat for ill ng syrnge with o 1 or ester
Toth At App tus f sterlimng nedles n ol at a temp ture of
130 degr s C
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Objections have been rased that as leprosv s 4
general disease infiltration of shin lestons will not affect the
disease as a whole especially m the mnternal organs but
there 15 reason to believe that the benefits of these myections
are not confined to the lesions infiltrated

For intradermal infiltration ether the pure o1l or the
esters may be used with the addition of 4 per cent creosote
The o1l 1s more slowlv absorhed but in patients with
cxtensive lestons 1t mav take several months before the
whole affected area of the skin can be mfiltrated and
prolonged retention of the drug in the lesion may increase
the local effect

The viscosity of the o1l may also be lessened by heating
1t on a water bath to 55°C The greater difhculty of
injecting 1s still further overcome by using a short guarded
needle The o1l 1s necessartly much cheaper than the esters
and 1t 15 easter to ensure umform quality  The H wightiana
o1l obtainable mn India with 4 per cent creosote added
caunses on the whole no more umtation than the creosoted

esters
Technique of Intradermal Ingection A small syringe 18 used and except
for reaching the deeper lesions a short guarded needle (see fig 64) 15 con

Frc 64
Cony énzent guarded needle for ntradermal Injection
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venzent as it control the depth of puncture The quantity of drug to be
injected 15 drawn up or poured mto the syrmge 1f orl s used 1ts temperature
must be at least 55 C The area to be mjected 1s marked off with a grease
pencil and stenilized with spint of todme  Infiltration 13 made through roul
tiple punctures 6 to Tomm apart FromoostooIcc 13 mjected at each
puncture so that m order to give the matimum dose of 6 ¢ ¢ some 60 to 120
punctures ate require]l  Each mjection rames a wheal or 1f the shan 1 thick
causes the markings to stand ont m mereased rehef (see fizs 55 and 66)

Fro 6

Gwvingintrade n 1y ction Nt exaggerat d skin markings
wh my t mha b ngven

Fic 66
Intrad rm ling 1o ot whealra ed
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If a large area has to be covered the punctures may be spaced more widely
The needle should be sloped to an acute angle with the slan surface and
should not enter to a depth greater than z or 3 mm except m the case of
deeper lesions

In patients with marked fibrous nodules 1t 15 sometimes well to begin
treatment by infiltrating them first the more duffuse lesions bemg treated
later With an ordinary hypodermuc needle 2 to 4 drops of the drug are
slowly injected 1nto the middle of the nodule whuch wll first swell and later
shrnk with or without liquefaction and discharge »

Dose The dose will vary accordiug to the tolerance of the patient from
©5to5cc given once or twice a week  In active patients m good condition
the latger doses are tolerated but as has been sad 1t 15 well to begmn with
the small doses and gradually work up  Pam and ulceration may result if
too much 15 imnjected at one pomnt or 1if the wmjection 1s too superficial or if the
dmg 18 unduly 1rrtating

Almost all shin areas showing either visible lesions or
deep analgesia due to local invasion by B lepre ate smitable
for treatment by this method but secondary neural lesions
should be avoided Since lesions may be present without
outward signs one should not necessanly comsider the
absence of a visible leston as a contra mdication for nfiltra
tion 1if analgesia 15 present

When lestons are widespread 1t 1s often well to begn
with the back of the trunk as the skin 15 less sensttive and
the process of injection cannot be seen by the patient
the face and other more sensittve regtons may be treated
when the patient has become accustomed to the injections
A record of treatment may be charted (fig 67) to ensure
systematic covenng of all the areas affected (see Appendix
VI and VII)

As a rule at least one month should elapse before
any leston 15 re mfiltrated so as to give time for the mdu
ration caused by the previous mjection completely to dis
appear otherwise considerable pamn and even ulceration
may occur Spots of hyperpigmentation remam at the
old sites of puncture and the mew punctures should be
made between these Analgesia 1s generally less in areas
already mfiltrated so that more paimn 1s felt on each succes
stve occasion However patients as a rule are willing to
suffer pam when they see definite mmprovement With
pattents showing high general resistance and few lesions
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1t may be sufficient to mfiltrate all the lesions 4t one or two
sittimgs and not repeat treatment for a month

Fre 67

Di 1sion of b dy su f ce Iat 100 sreas with the purp se of noting lesious or
divdi g tre tment

(4) Intramuscular and Subcuianeous Methods

In some cases mtradermal mjections mav be found
impracticable and i these the intramuscular and sub
cutaneous methods mayv be used For mtramuscular
1mjection the gluteal region 1s the site of choice  Injections
are given deep mto the muscles carefully avoiding the
bone and the sciatic nerve  The patient should preferably
be seated on a stool The dose should be divided mto
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several portions the needle being partly withdrawn and re-
nserted at a different angle after each portion 1s mjected
(see fig 68) Smmlar injections may be given sub

Fic 68
1 thod of glving multiple subcuta cous or Intr mu cul £ Injections throngh one sk n puncture

drvided doses mot more than one cubic
one pomnt Deep

cutaneously n
centimetre beng njected at anv
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massage should be applied after injection m order to faclt
tate absorption

The usual dosage 1s 05 Tising to 6 cc and given
once or twice a week according to tolerance

(5) Supplementary Treatment

Absorption of leproma can be promoted by vartous
applications to the shin such as rubbing with chautmoogra
or other kinds of ol hot baths and the application of
caustics  CO, snow 1s useful for application to nodules
For macules or diffuse lesions pamnting with a solution of
trichloracetic acd 1s at least as effecttve and much easter to

A& Somgen

Fic 69
P imtmg \ th tnchloracet ¢ cid
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apply and its effects easier to control A 1-1n-3 solution 1n
distrlled water 1s pamted on one or more of the mactles

or when the disease 1s dsffuse on an area of 2 to 3 square
mches according to the tolerance of the patient (see fig 6}

As this dries 2 moderate degree of whiteness should appear

otherwise the painting 1s repeated  The whitened appear-
ance makes 1t easy to regulate the amount of painting and
avoid excessive application which might result 1n ulceration

A different area may be pamted at each sittmg but no
part should be repainted for a month or till the signs of
cutaneous rntation caused by the previous application
have entirely disappeared Fren stronger solutions may
with advantage be applied to nodules

(6) Other Drugs

We have grven above the lines of trestment which
after many vears of careful experimentation we have
found most usetul and which we therefore recommend
We strongly urge workers with liputed expemence or
limited opportunities for carrymg out carefully controlled
experiments to accept our recommendations as at least a
basts of treatment No one who has not become through
long experience familiar with the course of leprosy i its
many stages phases and phenomena 1s qualified to evaluate
the tesults obtamned with new drugs still 1n the espenimental
stage
The heavy metals—arsemuc antimony mercury gold
copper—and also the anilme dyes are m small doses
capable of desensitizing patients suffering from a chrome
il form of lepra feaction which 15 very frequently present
Probably the improvement which so many observers claim
from their use 1s 1 large measure due to thus fact

Excesstve treatment with chaulmoogra tnd other
drugs by depressing the system and thus weal ening the
power of the tissues to reict to B lepre causes flattening
out of skan lesions apparent clmical improvement and
temporary amelioration of meural symptoms But the
nfection 15 not lessened 1 this way and m the long run the
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patient s condition 1s found to be worse Undoubtedls
many remedies have recerved a false reputation on this
account We would again warn our readers that no real
1mprovement can be made through any vet known drug

apart from rasing and muntaming the general health of
the patient



CHAPTER XVII
TREATMENT OF LEIRA Rraction—(I Brra Frirg)

We have shonn m Chapter IN that this condition
1s assocrated with debility It 1 umportant therefore to
umprove the general health of the patient

Lepra reaction 1 some cases vields readals to treatment
but n otbers one remedv after another has to be tred
Any underlving canse such as concnrrent disease shontd
be sought nd dealt with  Constipation if present should
be corrected If fever and other marked comstitutional
signs are present rest in bed and light diet are mdicated
All als are often of value given 1 the form of sodium bicar-
bonate 120 gramns m water oralhy three or four tumes a day

The heavy metals 1n small doses are often useful m
desensitizing patients  Perhaps the most useful of these s
potassium antimony tarirate  This shonld be given m ooz
to 004 gram doses intravenously dissolved m 2 c¢ of
dictilled water one every second day  but this drug should
be discontinued 1f the reaction 1s not controlled within two
or three weehs T arger doses or longer admimstration mav
produce the appostte effect and make the condition worse

Varous anihne dves gren m small doses have been
found valuable A oneper cent solution of merenrochrome
m distiiled water given mtravenously will sometimes
control lepra teaction when other drugs fail  Begin with
3 cc and mject every five days rawsmg the dose to 5 7
10 cc if tolerated well The masumum dose of 10 cc
should not be repeated more than three times Other
anfine dyes sucht as rypan blue fuorescent etc may be
given m sumlar doses mtravenously Amlme dyes (meths
fene blue tryvpan blue fluorescem etc) have alsa been
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found useful by oral adminmstration 2 grain tablets bemg
gien once or twice a day up to two weeks

Calaium chlonde 2 per cent given intravenously in
doses of 20 to 30 cc daily for 4+ weeh has been found
useful by some workers A change of chmate may be
necessary to stop recurning attachs of lepra reaction

The value of these various forms of treatment vartes
with different patients Every effort should be made
to improve the general condition of the pattent and rest
combined when the temperature falls wath carefully
regulated exercise 1s one of the most important means to
thts end

Exacerbation of neural symptoms dunng lepra reaction
may often be relieved by subcutaneous mjecttons of o 25 to
o5cc of 10 I000 adrenabme diluted with salme along
the course of the nerve Ephednne sulphate oo4 gram
(2 gram) may be grven orally or it may be inhitrated round
the painful nerses dissohved 1n 10 ¢ ¢ of 0 5 per cent sodium
bicarbonate in distilled water Operative treatment to
relieve nerve pressure may be mdwated This 1s descrtbed
under regional treatment 1 Chapter XIX



CHAPTI'R XVIIT

TREATMENT —DURATION OF COURSE AND CONTROI OF
ParrEnt

(x) Length of Treatment

The earlier treatment 1s begun the more successful
15 1t likely to be and the shorter will be its mecessaty
duration

Generally spealing treatment should continue until
or even for some time after the disease 1s quescent 1€
after the case ceases to be an active one In the Leonard
Wood Memortal Conference Report Ref actiie cases arc
defined as follows — those m which there are cliucal or
microscopic evidences of progressive or of recessive changes
1 lestons with or without accompinymng systemic dis
turbances ‘These evidences mclude the following  positive
bacteriological findmgs m shin or mucous membrane
determined by the usual methods the presence of ratsed or
erythematous lestons 1mcrease or dimmution of lesions
m size or number tenderness of nerves with or without
thickeming

The main factor 1n the recovers of the patient 1s his
general health special treatment 1s supplementary ~ There
fore the less satisfactory the health of the patient and the
slower the progress of his recovery the more prolonged and
carefully managed his special treatment must be and
the longer the period of after carc

Arrested cases are those which hav e remained quiescent

for a period of at least two years  (Leonard Wood
Memonal Conference Report }

Even after arrest however patients should remamn
under observation for a prolonged perniod of from one to
seven vears the longer period being for those who have beent
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severe cutaneous cases and for those whose general health
15 unsatisfactory or who Ine under unfavourable soual
economuc and other circumstances

Iodide Test —When cutaneous or mued leprosy has
reached 1 stage m which repeated bacteriological evamina
tions of the skin and nasal mucosa give negative results
the 1odide test 1s of constderable value It should only be
used however wn cases 1n which the general health 1s of a high
standard and the sedimentation test grves uniformly satisfactory
findings We do not advise 1ts use m ewrly or shight neural
cases of 1 the juventle type  The method of carrving out
the test 1s described i Appendix IV

Absence of reaction to large doses of 1odide does not
imply complete elimination of mfection though 1t does
as a rule indicate that large foct of bacills 1 vascular areas
are no longer present Occasionalls however advanced
cutaneous cases are found who do not react even to large
doses of 1odide

(2) Control of the Patient

One of the greatest difficulties 1n treating leprosy 1s
the length of time required Modern improvements have
led to more rapid progress and patients tend to present
themselves at an earler stage but on an average treat
ment of at least 3 to 5 yeats 15 requtred m well established
cases The emphasts laid on general treatment makes 1t
clear that without the mtelligent and willing co operation of
the patient good results are impossible  Obviously com
pulsory treatment 1s not likely to be successful and m all
cases careful patient and repeated mstruction 1s necessary

In chinies and hospitals old patients who have made
definite progress towards recovery give encoutragement to
newcomers The patient who 1s treated prvately may
Iack this form of help and the physician must make up for
1t by encouraging lum n other ways Arnve at a careful
prognosis and make 1t clear to the patient at the same time
explaining to him that is chance of recovery depends largely
on his own efforts and mtelligent co operation
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In determiming whether 1 patient should be treated as
an m patient or an out patient the most important matter
to be taken mto consideration 1s the danger of hus spreading
infection  but as far as treatment 15 concerned the patient
with high resistance and suitable home conditions who 1s
making favourable progress towards recovery may pro
fitably be dealt with at an out door clime  On the other
hand for the patient with low resistance or with complicatmg
conditions 1t 15 exceedingly desirable that at least the
1mtial treatment be carned out under the close supervision
posstble only 1n a hospital  Another consideration 1s the
soctal econome and hygteme condition of the patwnts
home If he 1s likely to he ostracised and mentally
depressed 1f the food 1s msufficient or unswtable or if the
accommodation surroundings or climate are unfavourable
the chances of the patient s recovery as an out patient are
considerably dimimshed and if possible he should be treated
as an 1n patient

Happmess and good spints have a most beneficial
effect 1n leprosy ‘The mind should always be Lept fully
occupied and the pitient kept from brooding on lus own
condition  The will to get bedter 1s an important factor
without which even the best treatment may fail

A dry temperate climate 1s best Extremes of heat or
cold especially when accompamied by a high degree of
humudity are unfascurable

The patient should if possible take s temperature
and record it on a chart four times a day It 15 possible
for the doctor by reference to thus chart to regulate the
treatment and to give other special advice to the patient

We give m Appendix V a sumple form m which the
patient may jot down his temperature and in Appendix v I
another form in which the record of the case and the
treatment and progress may be recorded



CHAPTER XIX
TREATMENT—REGIONAL

{x) Perforating Ulcers

The treatment of a perforating ulcers depends on the
depth of the lesion and on the state of the nerve supply
Secondary infection and induration of the ulcer often
prevent healing  If the supplving nerve has been destroyed
healing 15 very difficult

Complete rest m bed and soaking the parts in nuld
antiseptics {water bath or repeated poultices) will cause at
least temporary healing if dead bone s absent but the
new tissue 1s apt to break down when the patient begins to
walk agamm Patients may give rest to ulcers and yet
obtain exercise by walking about on crutches or by using
a wooden bucket leg by means of which the wesght of the
limb 15 thrown on the knee Carefully padded shoes are
also of use

If the lesion 1s deep and involves bones or jomts
the dead tissue must be removed Contrary to the usual
rules of surgery one must guard agamst bemng too con
servative m excsing bone  If possible careful X-Ray
photographs should first be taken If the head of a meta
tarsal 15 diseased and the rest of 1t shows decalafication 1t
18 well to remove the whole bone If in doubt remose too
much rather than too little bone  The patient can generally
wall, quite well on 2 shortened ot narowed foot prowded
there 1s sound healing  The toxins absorbed from a chrome
ulcer and the lack of exercise which it entails may prevent
or delay the patient s recovery

Per arterial sympathectomy has been recommended
by somewriters but 1ts usefulness 1s not confirmed by others
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Good effects have been reported from mnfiltrating chanl
moogra o1l or esters mto the tissues round about the ulcer
and subcutaneous mjections round over the supplying nerve

(2) Thickened Nerves

Reference has been made n Chapter XVII to the use
of adrenalin ephedrnine and sodwum bicarbonate m the
treatment of nerve troubles Diatherm~ if shalfully carried
out 1s of considerable value n relieving nerve pamn 1 sub
acute and chrome inflammatory condittons of the nerve

The ulnar nerve as 1t passes behind the elbow 1
often bound down to the bone and acute swelling of the
nesrve during lepra reaction may lead to strangulation
severe pun and sensory and motor paralysis  Incston of
the constricting fibrous tissue gives relief of pamn and if the

FIC ,0
Atrophy of mu cles and anasthesta due to affection of peroneal netve of nght
ssde  Thenl marks indicate ymmediate restoration of sensation of half the arca
after dmidimg fibrous tissue constricting the peroneal nerve as it passed round the
neck of the fibula
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operation 1s performed m time a considerable restoration
of function (figs 70 and 71}

In acute lepra reaction the ulnar nerve mav be con
stricted by 1ts own sheath in which case linear inciston of
the sheath for 3 or 4 mches of 1ts length above the elbow
will relieve pressure or the sheth may be removed for the

Fro 71
Straightenmg nd dduction of ltt] fing £ ft £ n 1sing the ep neurmm of the
ulna me v above the elb

space of a few iches The peroneal nerve as it passes
tound the fibula may require similar operative measures

Single or multiple abscesses occur 1n the ulnar and other
nerves ‘They mav be central causing swelling of the
whole nerve or mav hermate through the sheath Such
abscesses should be mcised and the contents scraped out
dranage 1s seldom necessary (hg 19) Nerve stretching 1s
not satisfactors

Resection of small thichened cutaneous branches may
sometimes result in partial restoration of sensation to the
skin area involved Resection of main nerves or larger
branches 1s 2 useless and harmful procedure
(3) The Eye

Eve lestons 1n leprosy are due to erther (a} leprotic

muasion or (b) anmsthesta of the cornex and paresis of the
eyehds

The former seldom occur unless there 1s mvolvement of
the surrounding shin  Smce there may be considerable
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affection of the eve withont nconsemence or obvious
clmteal sigas st 15 well to test with atropme all cases with
lesions of the face or nowe  If there 15 any sign of fination
or yrregular dilation of the pupil atropine should be guen
occastonally to prevent forther hnation In guvtng special
treatment to patients with eyelesions particular care should
be tihen to avord reactsons which are often disastrous to
the eye  If the pupt does not dilate with atropwe drops
subconjunctival injections of adrenalin and atropine may
be gnen An omtment contmmng atropine sulphate
gr 4, dionme gr } ung hsdrarg grs 30 and vaselme ad
g1s 60, may be appled mside the lids two of three times
a day for 4 few davs  In patients mtolerant of atropwe
hyoscyamme or scopolamne should be used

Kryeolgan and other gold preparations have been
found useful wm lepra reaction affecting the eye In our
expenence the most useful remedy for this complication 15
subconjunctrnal infiltration of a 1 1 1000 solution of
try past blye m distilled water  Suffictent should be myected
to balloont up the congumtna  This may be repeated of
necessary when the blue colour has disappeared At the
same time the general treatment already mentioned for lepra
reaction should be carcfully carned out Indectomy has
been tred by some workers but the end results of such
operations are seldom satisfactory

In the second tvpe of eve lesion there 15 anvesthesta of
the cornea paralysts of the lower id and ectropion  Con
sequently the protective mechinsm of the eyeball 1
snterfesed with  The cornea 15 apt to become dry and mav
ulcerate  Ligmd paraffin shotld be dropped between the
hids frequently durmg the dav and a pledget of cotton
wool sonked m 1t should be tied over the eye at mght
Massage of the face around the orbit and mtradermal
snfiltrtion of chanlmoogra esters mn the perorhital region
will often restore the function of the evelids to a certus
extent m early cases  In the more 2dvanced cases marginal
tarsorraphy  should be performed (fig 72) the eyelds
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bemg closed suffictently to protect the cornea without
obstructing the pupil

(4) The Nose

In the majority of advanced cases of cutaneous leprosy
the nose 1s affected particularly the septum The cartr
lagenous portion 1s frequently perforated and contraction
may lead to depression of the nose  Since many bacill are

Fic 72
Plastic operation to b ng eyelids together in lagophth lm1

mxed with the nasal discharge 1t 1s probable that this 15
one of the most serious causes of the spread of infection

Vartous forms of treatment have been recommended to
remedy this condition  In our expertence the most effecttve
15 to pamt the mucosa with 10 per cent trichloracetic acd
after thoroughly anesthetizing the mucosa with 5 per cent
cocamme A speculum should be used and the caustic
2pphied up fo at least 11 mehes from the onfice tus may
be repeated once every two weeks for 5 or 6 weeks In
arrested cases 1t 15 often possible to improve the appearance
of the deformed nose by operation

In advanced cases considerable distress 1s often caused
to the patient by the formation of crusts and obstruction of
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the nasal passages Plugs of cotton wool soaked m gly

cermne or olive ol should be mserted i the nares and left
there for half an hour so as to soften the crusts  Thereafter
the nares are wrigated with normal salme till the crusts are
removed The imterior 1s then treated with a chloretone
spray or pamted with hydnocarpus esters containing todine
or creosote This may be repeated two or three times
druly until the crusts cease to form after which treatment
with trichloracetic acid mas be carrted out

(5) Mouth and Pharyns and Lungs

The mouth no less than the nose may be serously
affected and become 7 source of the spread of the disease
through droplet infection ‘There should be frequent
mspectton of the teeth gums soft and hard palate pharynx
and glottts  Pyorrheea and dental cartes should be carefully
treated  Ulcers should be pamted with trichloracetic acid
or other caustics Obstruction of the glottss occasionally
occurs and may requure tracheotomy (fig 24)

In advanced cases of cutaneous leprosy large quantities
of purulent sputum contarming abundant acid fast bacilh
may be coughed up the pus orginating possibly in the lungs
but more likely 1 ulcerating nodules of the pharynx It s
mmportant i these casesto exclude compheating tuberculosis
If this exsts test and suspenston of special treatment are
required otherwise the patient should be encouraged to
take regulated exercise and special treatment should be
continued if the genera] health permits

(6) The Ear

The lobule of the ear 1s often enlarged and modulfar
and forms one of the most conspicuous stigmata of lepros
‘The appearance of a patient with this condition can be
greatly improved by trimmung the ear and removing the
superfluous tissue (see fig 73) A clamp* curv ed to the

+ A swtable clamp designed for the purpose 1s prepared by Messts
Dovwn Bros London
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shape of the pinna 1s applied tightly after sterthzing with
spint or 1odme  The lepromatous shin outstde the clamp 15
then removed with 4 sharp hmfe Pure carbobc acid 15
applied to the raw surface and this along with a hight
dressing of cotton wool 1s sufficient to arrest bleeding No
anesthetic 1s necessary  as the leprous condition renders the
operation more or less painless  The matenial removed mav
be used for the preparation ot leprolin

Fie 73
Metliod of tnmming unsightly nodu! r ea



CHAPTER XX
Prognosts

(1) The Importance of Reliable Prognosis

Leprosy 1s mot a fatal disease Patwents die from
complications and neglect rather than from the disease
itself It 15 probably because of thus non fatabty and
because the patient 15 afraid that he may be doowed to
long years of suftering perhaps more mental than physieal
that he so much fears leprosy  He has heard of or perhaps
seen lepers m therr more repugnant forms The word

leper or its equrialent in other languages 15 associated
with the last degrees of degradation and abhorrence In
Indsa st 15 called the great disease

The public and even the medwcal profession are
unaware that leprosy may be a very mild disese and
that even without special treatment many cises recover
completely

Because of all these facts a rehable prognosis s pes
haps of even more importance than i most other diseases

Under prognosis there are two mam questions of
groups of questions to answer —

(a) In contacts with mfectious cases who so far have
shown no signs of the disease what 15 the
Ithelthood of leprosy developing ?

(8) In those m whom leprosy has developed and
defimite signs are present what are the chances
of recovers how long will st tahe what are
the chnces of relapse will recovery tke plice
with or withost deformities and disablement ?

e shall discuss these sermtun
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(2) Contacts Without Signs of Leprosy

In these the most important prognostic pont to be
ascertamed 15 the age when contact first took place If
this was withun the first few vears of hfe and especially
if there was prolonged and close contact with a Iughly
fectious case then even though several years may have
elapsed and no signs of the disease have been noticed
1t 15 posstble that a generalized mfection mav have taken
place which will show itself sooner or later In such cases
the Leprolin Test {Appendix IIT) 1s of great value If this
test which consists of injecting mtradermally a standardized
suspension of Hansen s bacitli gives strongly positive results
1t indscates active cellular reaction to and phagocytosts of
B lepre  This means enhanced resistance to B lepree
and the prognosis 1s therefore favourable In such cases
if there had been any considerable foax of lepra bacilh n
the slan or peripheral nerves they would bave mduced
cellular reaction and clmical signs and no shght
baallary foc: are likely to survive long in such resistant
cases as they would be destroved by phagocytosts

In child contacts espectally children of leprous parents
1f the reaction to leprolin 1s negative or weak the prognosts
must be more guarded In such cases careful clmcal
exammation with the aid of a suitable light mav reveal
macules which had escaped notice or careful and repeated
bacteriological examunation of the skin and nasal mucous
membrane may show acid fast baulls

In cases of the jguvenle tvpe of leprosy (cee
Chapter XII) the absence or obscunty of climcal signs 1s
due to the state almost resembling svmbtosis set up 1 the
non reststant tissues of the body the tissue response which
15 tesponsible for the appearance of lesions bemg at a
mimmum  Jf the general health of the child 15 poor then
the possibility of general infection having taken place 1s
considerably enhanced

In the case of healthy adults who have been 1n contact
with infections cases and vet show no sign of the disease
the prognosis 1s as a rule much more fav outable, especally 1f
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the leprolin test shows stromgly positive rtesults If a
considerable period has passed since contact took place
then defiite signs of the neural type of leprosy would
probably have declared themselves supposing that acte
infection were still present i the body

In adults who are or who have been m a poor state of
health the danger of the nfection developing 1s much
greater  If there 1s a history of severe or prolonged disease
or of other predisposing conditions durtng the interyal
since contact took place 1f the sedimentation mdex 1s
high (see Appendix II) and if the reaction to Hansen
leprolmn 1s negative or weak as compared to the control
(see Appendix III) then a verv guarded prognoss 1s
necessary clinical or bacteriological re esammations may
teveal positive signs sooner or later

(3) Patients with Leprous Lestons
In making a prognosis important questions are —
What 1s the type and the extent of the disease 1
1t progressing retrogressing or stationary 1f
progressing at what speed 1s the general
health good 1s the special resistance to
leprosy high or low ?

In assessing the resistance 1t 1s important to go care
fully into the huistory especially with regard to predisposing
causes (see Chapter XI\) also the general appearance of
the patient bacteriologicn] exammation and the estent of
the lesions may give a clear indication  The type 15 1m
portant the prognosis bemng generally much more favour-
able 1n neural than in cutaneous cases  The leprolin and
sedimentation tests are of great value {see Append I1
and III)

In resistant cases the prognosts 1s excellent provided
the patient remains 1 at least moderately good general
heaith The lesions should gradually resolve under treat
ment and the danger of relapse once all signs of actne
disease have disappeared from the shin and the nerves 15

comparatively small
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In non resistant cases the prognosts 1s much more
doubtful If the general health 1s good or 1f under sutable
treatment 1t becomes good and especially 1f the sedimenta
tion of erythracytes 1s slow then a favourable though
guarded prognosis may be given  The penod of treatment
necessary will however be much more prolonged Inmany
cases of low resistance a definite prognosis should be delayed
until there has been time to observe the progress made
under general and special treatment The effecttve treat
ment of complicating diseases along with the carrying out
of a strict regime of careful diet active and smitable exercises
and regular habits 15 often found to bring about within a
few months or 1t may be 1 one or two vears 1mproyvement
up to a2 pownt at which a favourable prognosts can be made
When this period has been reiched and the danger pertod
passed steady progress towards recovery may be expected
though several years mav elapse before there 1s complete
elunination of all active signs

The question of recovery with or without permanent
lesions and deformity 1s an important one to the patient
The earlier treatment 1s begun and the more carefully it 15
carried out the less danger 1s there of the development of
trophue lesions of the hands feet and face Carefully
planned physical exercise 1s very important 1 this con
nection  Nerve reaction i the ulnar and peroneal nerves
which so commonly results 1 claw hand and drop foot
seldom occur 1 patsents with firm well developed muscles
In most cases a certan degree of anwmsthesia and if the
larger mixed nerves have been myolved of trophic changes
1 the small muscles s likely to persist  These should not
be mustaken for signs of active disease
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CHAPTER XXI
PROPHYLACTIC MEASURES

(1) The Mode of Infectron

Under Etology m Chapter II we have summarnzed the
factors favourable to the spread of leprosy s the infec
tiousness of the infector the closeness and length of contact
and the susceptibility of the infectee

We have defined uninfectious cases as those in whom
careful and repeated exammations of smears from skin and
mucous membranes fail to show bacillt  All other cases
must be considered potentially mfective though the degree
of mfecttveness vares 1n wide degrees Bacilll escape m
large numbers from the ulcerating nodules and from
abrasions and sores of advanced cutaneous cases They
also escape from the mucous membranes of the nose mouth
and pharyns  Droplet infection 15 a special danger If
a microscopse slide 1s held a short distance from the nose or
hips of an advanced cutaneous case while he 15 sneezing
coughing or otherwise mahing violent exasperatory move
ments 1t will often be found on examinition to show
numerous acid fast bacilli  In some cases scrapings taken
from the non ulcerating surface of the skin show clumps of
baeill

We have no clear proof of how the bacillus enters the
body but the probability 1s that the chief portals of entry
are abrasions of the shin or mucous membranes Pichmg
the nose so common a habit among children 15 a likely
means of entry

Mild 1nfections with Koch s bacillus will often produce
Teststance to tuberculosts while massive mfection wall lead
to the development of this disease There 15 considerable
evidence that the same holds good with regard to leprosy
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and that the degree and frequency of 1nfection 1s of import
ance m determining whether or not the disease wiil dev elop
and also the type of diserse

There 1s a general consensus of opimon that children
are mote susceptible than adults and espectally that children
tected during the first few years of life are particularly
lable to develop leprosy m 1ts more serious cutaneous
types Healthy adults are Iikelv to escape or to suffcr
from the milder neural type In adults howeser severe
or prolonged debility frequentlv changes a mild or latent
mfection mto a virulent and rapidly progresstve form

Fro 4

Stx brothers all affected with leprosy  The oldest brother is a C 3 case The
other five are eatly cases as the result of “ontact

(2) Precantions for Claldren

Cluldren should be separated from mfectious parents
at birth A child should never be illowed to enter the room
occupted by an infectious patient or i any way to come
nto close contact esther with such a patsent or with any
furmuture clothes or other appliances which may 1n any
way have been contammated by such 2 patient Too
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much emphasis cannot be laid on these rules for the whole
leprosy problem centres round child infection  The disease
may not show itself till puberty or early adult life butitis
chiefly those who have been infected 1n early Iife that later
furmsh nfectious cases ind hand on the disease to the next
generation

(3) Precautions for Adulls

Adults should as far as possible take simlar pre
cautions It 1s important that 1l adults who have to come
n contact with infection should take every care to mauntam a
lugh standard of general health by means of abundant fresh
air hght and exeruse and swtable diet They should
carefully avoid droplet infection They should when
they have to touch an infectious pattent or anvthing likelv
to have been contaminated by him either put on rubber
gloves or afterwards carefully wash their hands

(4) Precautions to be taken by the infectious patrent

He should have a separate room for himself He
should not touch furniture or other appliances used by
others His clothes linen eating and other utenstls should
be hept strictly separate and not handled by others without
due precautions  He should avoid the danger of spreading
wmfection by droplet infection erther by hkeeping at a
suffictent distance from others or by covering s mouth
and nose when coughing sneezing etc It 1s mmportant
that the physician should carefully explam to the patient
and to his attendants the posstble methods of spreading
fection so that precantions mav be intelligently observed

The question of travelling 1n public vehicles 15 a difficult
one ‘Theoretically 1t entails danger to the public but
1n practice probably only 2 very small proportion of cases
acquure leprosy from tiis source The chief danger 1s 1
the home or where ntimate and repeated contact tahes
place
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Pysric HEALTH VEASURES

(1) Introductor

The methods of carrying out 3 campagn agamst
leprosy must necessanily vary m different countnes  The
education and soctal adsancement of the people the
distrbution  of the populttion the local government
constitution  the avadability of doctors and other health
worhers and above all fnanctal consideritions have
important bearings on the method most sutable mn am
country or communaty

Espectally m countnes where the population 15 sparse
the communtcations defectne and the people bachward
the leper settlement of viflage 18 undoubtedly the best
method to begm wath pros ided that st 18 efficienthy Tun
and that provision e be made for the separation and
healths upbnnging of chuldren

As leprosy 18 due to contact with infectious cases
the obsous method of controlling the disease 18 to solate
alt miectious enses

in attempt at compulson segregation wis made 1
the Philippines some 30 vears ago all cases discos ered
pemg remored to the wsland colony of Culton  But the
fear of foretble removal led to concealment and it 18 BOW
confessed that this method alone cannot stamp out the
disease  Accordmgly the ongmnal scheme bas been modified
and mproved  The Phulippines have 2 population of only
twelve millions 1t has tughtv orgamzed imedical and health
services md a large annual expenditure for public health
worl which has been aded by men and mmoney from Amerca
1 with these adyantages compulsory segregation has SO
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far farled to cause a marked dimimution mn leprosy it 1
not likelv to succeed 1t India Africa and other countnes
with their huge population and high incidence of lepross

Though compulstion from outside the commumity 1
unavathng compulston wiselv apphed within the com
mumty may be effective as we shall trv to show later

We grie below 1n some detail the methods which have
tecently been tried with some measure of success tn some
parts of Indta It 1s acknowledged that even m India
these methods are not umnersally applicable But the
underlving principles mas be found useful when modihed
and adapted to local conditions

Tt 15 calcnlated that there are from a half to one
milhon people sufferng from leprosy 1 Indin  If one
fifth of these are infectious then there are one or two
hundred thousand people who are spreading nfection
Could these not all be persuaded to solate themselves
voluntanly m mstitutions » 4t present 1n all the mstitu
tions throughout India 1n which leprous patients can be
1solated there 1s room for only a few thousands To hold
them all therefore we should have to mcrense the accom
modation at least twenty times an impossibihity from the
financial pownt of view  And even were there room for all
how many could be persuaded to enter voluntanly ?  We
conclude therefore that although excellent work 1s beng
dome 1 the exasting 1solation mstitutions thev are ble to
deal with only a small fraction of the preventive work that
has to be done
(2) Out Patient Treatment

1f we had a specsfic for leprosy then we might perhaps
hope to control 1t bv treatment though this has been
found imposstble in malana even with 1 specfic like
quinine In leprosy though the treatment 1s of value
we have not vet found 2 drug which has the speaific effect
that quinine has 1n mnlania  Therefore treatment centres
alone even if there were sufficint of them and all the
Ppatients could be mduced to attend could never control
Zeprosy,
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The leprosy dispensary 1s switable for certam tvpes of
patients living 1t towns or densely populated rural areas
where they are witlun easy reach and can attend regularly
But 1f the patient 1s weal the journey to and from the
dispensary may counteract any benefit to be derrved If
tus diet 15 unswitable or 1if he hives m an unhealthy locahty
no special treatment 1s likely to benefit um

The nfectious case even if he benefits personally by
attendance at a dispensary may spread infection to many
others during the course of prolonged treatment

(3) The Problen: of the Village

Leprosy 1s a disease prmmanly of willages just as
tuberculoss 15 a disease primanly of industral centres It
belongs to a certam stage of santtation and a certam
standard of living  Once the disease has become endemic
1 a commumty 1t 1s not hikely to be eradicated until that
standard has been raised

Prevention 15 not difficult to carry out provided that
the necessary Knowledge 15 available and that there 15
general willingness on the part of the community to put a
few stmple rules into effectrve force

Both 1 India and i Africa the writer has repeatedly
found that the people have the 1dea that crippled patients m
whom the disease has almost or entirely died out are the
most dangerous and most likely to spread infection Such
cases are frequently 1solated while the much more dangerous
cutaneous cases are allowed to move freely m the com
mumity

Children are alloned to live with infectious cases
because 1t 1s supposed that leprosy seldom attacks young
cluldren This musconception 15 due to the fact that those
infected 1n early years often do not show definite signs of
the disease til later

Thus there 15 often the will to prevent by solation
but the measures taken are meffective because certain stmple
facts are not known

Agamn 1f the leper happems to be a person of
comparative wealth or mfluence the community hesitates
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to applv the restricttons which 1t would 1n the cise of less
important people

Vet a single ighly infectious case mising freely with
hus family and neighbours may spread the disease far and
wide

(4) The Propaganda Treatiment Surrey (P T S) Method

This method has been tried m various parts of India
A treatment centre 1s started  Patients are followed up to
therr homes and gradually a leprosy survey 1s made of the
villages from which these patients come The historv of
the spread of leprosy m each village 1s worked out as far
as possible past and present cases being entered m maps
and farmly trees and infectious cases bemg distmgushed
from non miections {see Append VIII}

The nature of leprosy and the method of 1ts spread 1s
made clear to the villagers the past history and present
condition of leprosy in their own willage bemng explamed to
them and special stress being laid on the danger to their
own children  Persuasion 15 used to induce mnfectious lepers
to 1solate themselves and the commumty 15 advised to
bring public opinion to bear on unwilling cases

(5) Methods of Village Isolation

Lxamples are hnown m India Burmah West Africa
and other places where the lepers of a tribe or of a certain
area have on their own mmtiatne segregated themselhies
voluntanly m leper villages Communal segregation 1s
better than mdividual ssolation  for the leper lihe every
other human being has his social mstincts and effective
separation from the non leprous communtty 1s more likely
to be complete 1f these mnstincts are satisfied

Provided that the magority of the mdr iduals m - Jeper
village are able bodied and that sufficient good arable
land 1s avaitable 1t should be possible for a leper willage
either to he entirely self supporting or 1t least to mamtam
1tself with shight outside help Proviston should honever
be made for treatment ind rents and taxes mught well be
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cancelled or be paid etther by relatives or by the com
munity from which each leper comes

A leper village might be divided mto two parts the
one half bemng reserved for infectious and the other for non-
infectious cases No voung children should be allowed to
enter the infectious division

In such leper villages the chief difficulty 1s the 1solation
of the young children of infectious mothers  Either foster
mothers must be found or they must be fed artificially
These children must be carefully nursed up to the age when
they can take ordinary food after which they can be
handed over to non leprous relatives the provision for
this 1s perhaps the most difficult but also the most necessary
requirement 1n an antileprosy campaign Trammng of
young women 1n such child welfare work might well be
practised 1n well staffed leper settlements

The leper village such as we have described 15 most
practicable among primitive people who still mamntain the
clan or feudal svstem or where there already ewusts a

w w
! |
w Room Room w
o 14
—w~—

glsclation w
"o §

COMPOUND
D ——

,C‘ao/c house
b w. W
ldl’nzl w

I —
l w

FIG 7§

Method of home Isolation  The patient has no direct access to the com,
can recerve food and communicate through the windows

pound but



155

j TR LT ,.\wx}&z JENSR hal 'g
. ¥ w.w e e L NN . A
..&1,, s\k\\, \wwm..».A.IwL qq% !
i

v&. DS SR A S | %
% L P oY ;vw..u%‘m-a u.:,xxg 342, g\ S
s A WS N %
Il a1 S UGT RSt AT S
S SRS L T s
SRSy bR Al g T

e

MEASURES

XX}

well orgamzed local anthonty either secular or religious

whose word 1s respected and obeyed

P16 76

Inf ctious lep r sol ted out de the vallage



156 PUBLIC HEALTH MEASURES [Chap XXI1]

In England the Church in the mddle ages was largely
tesponsible for the control of leprosv by A sufficiently
effective form of segregation ‘The funcral service pro
nounced by the priest over the leper who was considered to
be duad to the commumty 15 an cxample of the methods
used to this end

(6) Indwidual Isolation

In other places where local orgimzation 1s less well
developed 1t may be found impossible to obtam sufficient
Iwnd or there mav be other obstacles 1 the nay of formng
leper villages In these places an attempt may be made
to bring about 1solation of lepers erther singly or m small
groups  Viell-to do patients may be effectnvely 1solated
m their own bhouses or 1 small house may be erected n
the famiby compound 1n such a wn that the patient does
not mrs with s relations (fig 75)  Indigent lepess may be
solated on the outskurts of the wilfage fand for cultivation
bemg given or their wants being supplied by the com
mumty (fig 70)
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THE Lrprosy CLINIC

(1) The Nature of a Clinc

Inmany parts of Indta the leprosy clinte a development
of the Propaganda Treatment Surveyv method has been
adopted as the means of controlling leprosy

By the word Cliue we mean 2 centre for various
ant1 leprosy activities such as treitment propaganda
survey social service and many other forms of work  The
urban climie serves a town or a part of a town  The rural
climie serves a group of villages and should therefore be
situated 1n or near the most central and important village
of the group

(2) The Staff

The mmimum staft of 1 climc apart from memals
should consist of a doctor and 2 truned medical assistant
of the status of a compounder or laboratory assistant
Either the doctor or the medical assistant should be a whole
time leprosy worker though 1t 1s better stall if they can both
devote therr whole time to the work of the chimie In
some places the doctor or the medical assistant may attend
to two or even three climes  The doctor should be able to
spend a large part of lus time m viiting villages and
orgamzing village commuttees A large part of the village
visiting may be done by the assistant on non treatment
days orin the afternoons when treatment 1s i the morning

How many cases can one doctor with one assistant
treit m a dayv ? This 1s a difficult question to answer
But roughly speaking when more than 100 cases hate to
be treated m a day a second assistant 1s necessary if the
work 15 to be done efficiently
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Traming 1n leprosy work 1s all essential Leprosy 15
one of the most difficult diseases to understand and even
for a well qualified doctor 1t 15 difficult to acquire all the
necessarv hnowledge through reading literiture alone
There should therefore be at least one centre m each distrct
at which doctors can familtarize themselves with antt
leprosy work.  The assistants can attend a course at the
same centre or they may be trammed by the doctors at therr
own climes during the course of worl,

If leprosy 1s to be controlled all classes of the com
munity must take part i the campagn and for this end
a representative clime committee should be formed to
allot and co-ordinate work The doctor 1 charge of the
chruc should act as secretary of the committee and only
those who are really interested and likely to be useful
should be enrolled as members

(3) The Bulding

This should consist of a shelter for some 100 to 150
patients a room to be used as a consulting room laboratory
and record room and a spacious verandah for mjections
This 1s the mmumum  useful additions are a store lavatory
and a second room to be used exclustvely as a laboratory
and record room A good water supplyv and samtary
surroundings are essential

A very important addition but one which may mvolve
some considerable 1mtial expense unless existmg butldings
are avaiable 15 ward accommodation for z to 6 patients m
which may be housed those who need 1nitial careful atten
tion nursing and treatment and who are too 1l to attend
the clic regularly  After a few weeks special care they
may recover sufficiently to attend for treatment as out
patients  Patients with lepra reaction perforating
ulcers and other complicating diseases may be cared for 1
these wards The dactor catries out the treatment while
the nursing and feedmg 1s arranged for by the soctal service
worhers An mtelligent patient may be hired to act as

nurse and warder
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(4) Treatment

What appeals to the pattent 1s freatment this alone
will attract im and patients must in the first place be
attracted to the clmic Every case must be exammed
carefully and any accompanying diseases treated The diet
habits personal and farmly listory ete of each case must
be enquired 1nto and all these must be carefully entered
on a case card {see Appendixes VI and VII} along with
the parttculars of the leprous condition  Also the patient s
name shonld be entered 1 a village card (see Appendrc VITI)
under the village to which he belongs  All this requires a
considerable amount of time and patience and if a large
number of patients are attending the clinic it may be
difficult or impossible for the doctor to undertake i1t all
single handed Much of the case taling and tabulation
may however be done by voluntary lay soctal workers

A large part of the treatment of the patient consists of
teaching and the most effective way to carry this out 1s
to take each patients particular condition and ctreum
stances and teach him what he has to do to get better It
1> important that he should understand that 75 per cent
of the treatment has to be done by himself and that wathout
his own efforts his chance of recovery 1s small  The doctor
can note on the card the kand of teaching necessary and
the lay socal worker can impress it on the patient

What the patient comes for and what he wants 1s
mjections  these also are given but the patient must have
1mpressed on him again and agawn that the most impottant
part of the treatment 1s not the mjections but following out
the rules he has been taught

The question of how often the patient should attend
the clinic 1s an 1mportant one It may be advisable for him
to oome twroe a week to begin with untdl he kas been treated
for accompanying diseases and has got mto the stnide of
lus treatment  Thereafter once a week should be sufficient
especially if intradermal 1njections of hydnocarpus o1t or
esters are given  These take longer to give than intra
muscular mjections but their action continues for a week
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or more mahing more frequent imjections unnecessary
Many patients have to come a long distance and attendance
1s kel to be more regular if they have to come only once
a weeh  Also a larger number of patents can be treated
as more time 1s thus made waable In places where
patients are poor and underfed cooked food 15 sometimes
supplied at chntes  Schoolboys mat be enlisted m collecting
from door to door or wealthy people may be mduced to
tal e their turn in supplying food

‘Thus the hme supplies work to manv people and at
the <ame time educates the commumts (young and old
educated and illiterate) m ant: leprosy as well a5 general
samiary methods

(5} Organmsation i the Village

But the chnic as described above will do but itk to
stamp out leprosy The stronghold of leprosy 1s mn the
village and unless this stronghold 1s attached the guenily
warfare will last for ages

Fhe i'age card (see Appendis VIII) has been referred
to above Fach village clmic 1s responsible for ants leprose
work 11 a group of villages and one or more willage cards
for each of these viftages are filed 1n the clinie  On the one
side of the vdlige card are (a) the name of the village
chime taluk and distuct (b} the population of the village
a hist of the varions commusities and the number of people
m each commumity (¢} notes on the village 1ts situation
pliysical features samtatton how leprosy came to the
village and how 1t spread (d) a space for a shetch map of
the village on which mas be plotted out reference numbers
of the cases of leprosy found according to thetr dwellings
On the other side of the card there 15 a tabular form on
which may be entered the names of the leprosy cases with
the villhge sertal number {as marhed wm the shetch map on
the reverse) the case card number at the chime age sex
caste type and duration of the disease a space for remarks
such as relationstup to other cases etc There 1s a space
for dates of visits to the village and the nitials of the
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visitor  If more than 20 cases are found 1 a village then
two or more cards mav be necessary

The cards are filed (card index system) in the climc
under the charge of the doctor but much of the mvestiga
t1on may be done by asststants or by soctal workers tramned
by the doctor  Suspected cases mav be directed by health
visitors to attend the clime but a defiste diagnosws of
leprosy must always be confirmed by the doctor

In beginming a village campaign the vallage must first
be visited erther by the doctor or by one of his helpers
Suspected cases are induced to attend the clmc for ding
nosis  Defimite cases of leprosy are followed up to the
village and contacts mn the family and among the neighbours
are exanuned (voluntartlv) for signs of the disease It
may take months and many visits to the village before all
the cases are discovered but the facts that treatment 1s
grven and that the doctor and his helpers are kind and
courteous and obviously out to help the patients prevent or
overcome the desire to conceal Thus a leprosv survey of
the village 15 gradually completed and the results are
entered on the village cards
(6) Propaganda

The object of carefully gathenng and recording this
iformation 1s to form a basts for special propaganda
General abstract propaganda—such as statements that
leprosy 1s spread by contact children are most apt to be
mfected etc —is not likely to bear much frutt among
ignorant uneducated villagers  What 15 required 1s spectal
propaganda giving in detail how the disease came to the
village how 1t spread which are the mfecttous cases and
so on  These facts are recorded on the village card and
if at every visit of the doctor or health visitor the same
teaching 1s repeated it 1s hhelv that the villager will at
last beheve 1n 1ts truth and be willing to act on it It s
like the stone breaker who hammers repeatedly on the
same spot of the large stone without apparent result but
if he persists the stone at last falls fragments Thus
speaial propaganda based on carefully ascertaned and

T
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recorded local information and consistently and patiently
tepeated will m the end break through the ignorance and
conservatism of the villager and win Ins co operation

In such work the educational authorties are able to
help constderably The school teacher if tramed 1n the
nature of leprosy can teach his scholats and through them
their parents and influence them to adopt the simple
methods necessary for prevention

(7) Prevention of Infection

Thus should be the cluef object m village propaganda
It can best be achieved by preventmg the contact of
mfections patients with other people  ‘The vanons methods
of 1solation are dealt with m the last chapter We have
made 1t clear that 1solation cannot be enforced effectrvely
from outside the commumty It can however be enforced
by the pressure of public opinton  Within the community
two things are requred (a) hnowledge widely spread by
means of repeated propaganda to all the willagers as to
how leprosy 1s acquired and how 1t has spread in their village
which are the infectious cases that have infected others
and are still spreading the disease and what are the most
effective means to prevent further infection (§) public
opimon must be orgamzed and brought mto effective action
If a village panchayat exists 1t 1s the natural bodv to act
If there 1s no panchayat, an endeavour should be made to
form one or to form a branch of the climc commuttee
which will command the respect of the village

(8) The Clinic Commuttee

This has very important functions to perform 1n the
group of villages for which the clinte 1s responsible It has
to look after the runnmng of the chinte at headquarters and
to help the doctor mn all its details It has to orgamze
branches 1n the form of village commuttees or panchayals
and mstruct and enthuse them 1n ant1 leprosy work It has
to provide village mspectors who wall tactfully and without
any attempt at compulsion see that the village commttees
are carrymng out thewr work effectively Honorary antt
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leprosy workers must therefore be tramned carefully either
by the clinic doctor or preferably at a spectal truming
centre such as that mentioned zbote

Another most smportant function of the Cliue
Commuttec 1s to see to the pertodic mspection of all school
chuldren within its area  Chuldren showing signs of leprosy
should be followed up to their homes and contacts examimed
to find out the source of mfection

The orgamzatton of an urban leprosy climc and 1its
commuttec may be carrted out along lnes stmular to the
ruril chinic  the principles are the same though methods
may be modified to suit circumstances

(9) Dustrict Leprosy Board *

Tie have described the formation and function of the
leprosy climic as a unit  The number of such climes 1 a
distnict will naturally vany wath the amount of leprosv
present 1 the district The leprosy work of a district
may with advantage be imttated co ordinated and super-
vised by a District Leprosy Board or Councail which wall
co ordinate all the leprosy work within its area Its
membership should contam representatives of clines and
of all the bodtes 1 the district who are directly interested
m the ant1 leprosy campaign

A distrct 1n Ind1a 18 an area with a population of one or two mllion
people



CHAPTER XXIV

THE LEPROSARIUM

(1) Types of Leprosaria

These have vared according to the objects for which
thev were founded While leprosy was looked upon as a
hopeless disease the lazar house and leper camp or asylum
came mto bemg the object bemg to olate the leper
from the community or to afford him a refuge where he
nught associate with his fellow victims

Later pity for the unfortunate leper led to the forma
tion of leper homes where these outcasts might be tended
and cared for

The realtzation that leprosy yields to treatment and
that some cases especially 1n the earlier stages recover
resulted 1n the founding of leper hosprtals

In more recent jears the mmportance of healthy
exercise and occupation-therapy has been emphasized It
15 realized that the long pertods of treatment necessarv for
recot ery must be spent under normal physical mental and
social circumstances Hence the leper seitlement or colony
Here treatment both general and special 1s carned on and
a hosprtal 1s suppled for casts which require temporary
hospitalization but the mam stress 1s laid upon agricuitural
and ndustnal employment as such occupations afford the
atmosphere and conditions most ymportant for control of
the disease and 1 favourable cases for recovery

We shall therefore describe the general prnciples on
which leper settlements should be formed
(2) Nature of Settlements

A settlement should have accommodation for 500 to
1000 patients Smaller umts having reference to whole
time staff and overhead charges are not economuical



165

There seems to be general agreement that they are
most effectively and economically run by mission doctors
nurses etc or by those who hav e the mussionary or altrusstic
outlook on life  Funds should be supplied by Governments
and Local Bodies and supplemented by chanties These
are requured for founding the colony and for mamtenance
though 1n a well conducted colony the expenditure per head
should dimimish as self supporting agrienlture and mdustres
are established

(3) The Staff

Preferably there should be two doctors on the staff
one of whom can organize preventive work throughout
the rea which the settlement provides for and relieve the
other at headquarters dunng leave Failing this there
should be a layworher of practiwal ability and education
who can help the doctor m part of the work  Two nursing
ststers should be appointed who can organize the hospital
work tramn nurses and Infant Welfare Workers supervise
Welfare Centres and reheve each other while on furlough
Failing two sisters there should be a second siter 2vailable
from some other hospital for furlough relief and who can
give part time to help n traming etc

The subordinate staff may consist to a 1irge estent of
mtelligent patients who have been traned to act as dis
pensers nurses medical assistants and laboratory workers
but there should be two or three non lepers truned in
laboratory work etc

(4) Stte of Settlement

(@) Four or five hundred acres of good arable land
with suitable soil preferably in elevated undulating country
and not excesstvely hot

(8) Not on 2 main road but within one or two nules of
2 mam road Communication with all parts of the area
should be as easy as possible and yet the settlement
should be far enough away from mam towns and hnes of
commttueation to render easy 1solation i a well discrplined
settlement
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{6} A good water supply available both for d
use and for cultrvation 13 very essential e
(@) The site should be healthy, or cg
s pable of bem
rendered healthy with special reference to malana andg
other diseases

e .7
Leprosanum

B

(5} Types of Buldings (see fig 77)

(@) There should be good permanent buldings for
staff hospital dwmpensary store laboratory and healthy
chuldren s home which will not require frequent expenditure
or tepary

{£) For the pattents there should be cheap huts of a
nature stmilar to those of the best type m the locality
These can be erected by the patunts themselves at a verv
low expunditure  Schools and other public butldings can
be erected of sumlar matenals

(6} Tvpes of Patients to be adimtted fo Setilemer ts

(a) There should especally at first be predommently
hopeful cases who come voluntanly with the object of
recovery If the majonty of cases are of the disfigured
and disabled type, who hive no hope of or iterest m
recovery then the morale of the settlement will be rendered



XXV} THE LEPROSARIUM 167

hopeless and development on the right lines be found
utterly inposstble

(b) Early cases of the abortive type those not likely
to develop the disease 1 an mfective form should not be
tetamned 1n the settlement to the exclusion of highly
nfectious cases though to begin with the treatment and
recovery of the more mild forms of leprosy will render the
settlement popular

{¢) The mam type admitted should be the mghly
mfectious C2 and C3 cases who though harbounng a high
degree of mnfection are captble of being rendered phvsically
strong and healthy and ~re able to undertake a fair amount
of work

{d} Leprous patients suffering from other and remed:
able diseases from whch they may be treated 1n the hospital
and settlement

(¢) Mothers of the mfectious type may be adnutted
before child birth with a view to isolation of new born
children

(f) When leper villages as described n Chapter XXII
are orgamized the tvpes of patients to be admitted to the
Settlement should be reconsidered Patients mght be
admutted temporanly to the latter and undergo thorough
examnation and treatment for accompanying diseases
After a pertod of tramung and instruction m personal
hvglene etc many of them could be drafted to leper villages
where they could continue under treatment thus making
room for the admisston of fresh patients to the settlement

{g) A certain number of intelligent voung patients i
the milder stages of leprosy should be admutted not only
with the object of treatment but also that they may
undergo spectal traming 1n the recogmtion treatment and
prevention of leprosy Those may later be of value i
treatment ceutres 1 co operating with leprosy clinics m
carrving out leprosy surveys 1n villages and 1 organwzing
leper villages and carrving out treatment and Cluld Welfare
m these when formed
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(7) Work wn the Scttlement

One of the most 1mportant factors 1n the treatment of
leprosy 1s healthy physical exercise up to the capacity of
the individual ~ Without this no other form of treatment 1s
likelv to be of permanent value Such exercise mav be
obtated bv communal work m the Settlement such as
making and repainng of roads and houses bush clearing
and all other activities dependent on communal hie It
can also be obtamed by mdividual farming on land esther
given by the Settlement or rented by the patrent himself
from a neighbouring land owner

Self support should be aimed at as far as posstble
Allowances i money and hnd are necessary m the majority
of cases to begin with but patients who are phvsically
strong should try to support themselves by thewr own
efforts Progress towards self support will however
depend on sufficiency of land for agnculture the establish
ment of mdustries on a commercial basts and the finding
of sutable markets for agricultural and mdustnal produce
In proportion as these are laching the patients must be
substdized to a certamn extent  Obviously very few articles
produced m a Settlement are marketable outside most of
such produce must be consumed within the Settlement

(8) Settlement Schools and Tramming

As the hope of recovery depends to a large extent on
the mtelligent co operation of the patient the educational
work done m a leper settlement 1s of great importance
Patsents have to spend as 1 rule several years m the
Settlement and 1t 1s important that children and adolescents
and a certam proportion of young adults should attend
school  After learmng the rudimentary subjects they can
be taught to help m treatment and tramed i other useful
subjects especially rural Ingiene Above all they can be
tramed with regard to the treatment and prevention of
leprosy so that when the disease becomes arrested and they
return home they may take an active partin the campaign
agamnst leprosy 1n their own villages and 1n leper villages
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(9) Voluntary Segregation

Voluntary segregation has the great advantage over
compulsory segregation that the goodwill 1nd lovalty of
the patient are secured He 1s recenving a benefit not
conferning 1t and 1s therefore grateful and willing to co
operate  Without tins co operation 1t 1s difficult to carry
out treatment successfully If the doctor once begmns
ranming after the patient begging him to do things then
he will have to continue to nun faster and faster if he 1s to
retan his goodwill

(x0) Leprosy as a Rey Problem

The effictently organized leper settlement may act as
a model m the area in which 1t 15 situated Patients
returning after recovery to their own villages mav spread
the knowledge they have acquired regarding not onlv the
control of leprosy but also general public health methods
In this way anti leprosy measures may embody general
sanitary reform and act as a hey to the solution of other
problems



APPENDIX I
PREPARATION OF ESTERS

For those who destre to use the esters there are two
methods recommended for their preparation —

(r) Cold Process —4z25 grammes of crude cold hydno-
carpus ol 550 ce of 969, ethyl alechol and 32 cc of
sulphuric acid (sp gr 1 845) are placed m a bottle with a
tight fitting glass stopper and left until the process of
esterification 15 complete (fig 78) The bottle should be

f MANUFACTURE OF ESTEXS BY COLD METHOD
f Ty

2
3
3

n i .

FI16 78
Cold method of making bydnocarpus esters

shaken once or twice a day to mix the upper and lower

Jayers ‘This hastens the process as does also the 1?12312%

of the bottle m the sun or 1 some warm place
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the shaking nor the heat are however essential if time 1s
not a consideration To begin with the o1l forms a lower
and the alcobol and acd an upper layer  As estenfication
proceeds a potnt 15 reached at which the lower laver now
chiefly composed of esters gams a lower specific gravity
than the upper layer which now contains a large proportion
of glycerol and the former therefore rises to the top To
ensure the completion of the esterification 1t 15 well to
allow the process to continue further for the same time
which elapsed between the mixing of the ingredients and the
nsing of the lower layer Thus if the lower layer takes
14 davs to rise the ingredients should be left 1n the bottle
for 14 days longer If a sample from the upper layer
dissolves completely 1n alcohol 1t 1s a sign that estertfica
tion 1s complete as alcohol completely dissolves esters
but not 011 ‘The lower layer 1s then drawn off and the
upper layer washed wath an equal volume of water twice
over till the washing water 1s free from acid as tested for
by htmus paper and then with a o 1°, solution of sodium
hydrate m water which forms a thick emulsion ervstals of
common salt are gradually added n small quantities and
brought 1n contact with the emulsion by slowly rotating the
vessel 5o as to breal the emulsion  On standing the esters
will rise to the top  When this has talen place the loner
layer 15 removed and the upper laver consisting of esters
after bemng washed once more with distilled water s filtered
through thich filter paper The esters though now clear
still contain a certam amount of fine emulsion which mahes
them dark 1n colour ‘This may be removed by drymg on
a water bath for two or three hours while stirnng constantly
witha gliss rod  The esters are then filtered again and the
Pprocess 1s complete

The esters may be washed in the same bottle m which
they have been prepared by substituting for the gliss
stopper 1 corl. perforated with two glass tubes the one two
mehes 10 length wserted flush with the mner end of the
cork and fitted with a prece of rubber tubmg compressed
with a spring clamp and the other reaching from the cork
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to the bottom of the bottle By mverting the bottle the
esters mse to the top and the lower layer may be dramed
off by openmg the clamp or without imerting the bottle
the lower laver mav be syphoned off through the long
glass tube

A separatmg funnel 1s more conventent for separating
and washing esters

(2) Hot Process—7The esters mav be prepared much
more rapidly by placing the mgredents m a flash over 2
wter bath arranged to mamtam 4 constant level of water
(fig 79) A reflux condenser 1s fitted mto the mouth of
theflash  The water in the water bath 1s kept at a tempera-
ture sufficient to maintamn brnsk boiling inside the flask
This 15 continued without stopping for I8 hours when 1t
will be found that esterification 1 complete Washing of
the esters 1s then carried out as in the cold process The
weight of the esters recovered 1s almost equal to that of the
ol used
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APPENDIX II
SIDIMENTATION TEST

The technique advised 15 an adaptation of that used
by other workers and 15 chosen bec wse 1t makes 1t possible
to test a large number of bloods at once with fair accuracy
and with the expenditure of a2 mmumum of time (fig 80}

BLOOD
SEDIMENTATION TELT

¥ic g0

03 cc of a5 per cent solution of sodtum ctrate in dis
tilled water 1s drann into an all glass z c ¢ symnge 12c¢
of blood 1s drawn from the patient s vewn into the same
svnnge ind a small guantity of aur having been taken mto
the synnge barrel the blood and ctrate solution are
thoroughly mixed by reversing the syninge several tumef
and the muxture 1s evacudted nto a clean test tube ~If
several patients ate to be tested their bloods are takerrnra
simlar manner and placed 1n labelled test tubes i a rach
Sedimentation 1s carried out 1n 300 mm pipettes graduated



175

from above downwards from zero to 100 there bemng a
space of 3 mm between cach mark*  The capacity of the
prpettes when filled up to zero 1s approximately I cc buta
vanation of 0 05 cc 15 allowed as such a yanation mahes
no appreciable difference m the results The pipettes are
placed upright 1m 2 rack with their points inserted m small
holes bored in rubber corks (as in the illustration)

One of these pipettes 1s taken from the rack and its
upper end 15 attached to a 10 cc syrnge by means of a
rubber tube  The pont of the pipette 15 mserted 1n onc of
the test tubes and suction being applted by pulling on the
piston of the syrnnge the blood citrate mixture 15 drann
up mto the pipette to the zero mark  The pipette 1s then
replaced m the rack the poimnt agam being mserted 1n the
subber cork which prevents the mixture escaping and the
rubber tube 1s then disconnected from the pipette In
this way the other pipettes are filled up to the zero mark
from the other test tubes The rach with the pipettes
should then be placed 1n an incubator at 37°C af thus 1s
availble  If it 15 not available mcubation at room
temperature 1s sufhcientls accurate

The top levil of the ervthrocvtes 15 read off after 11
hours and again after 22 hours and the average of these tno
readimgs1s tahen s the sedymentation index ( S1 )}  Thus
1f the level of the top of the blood cells falls to 10 (30 mm )
after 12 hours and to 20 (6o mm ) fter 2% hours the S1I
will be the average of 10 and .0 1e I3

The maumum readmg 1s about 80 (240 mm) Im
healthy individuals the ST should be below 10 but in
many who are 1 trammng 1t will fall almost to zero

The test has no specthe significance 1n leprosy but it
1 useful on tccount of the fact that with few exceptions
Suery disease and otber condition wlhich causes 2 nise of the
S1_at the sanie time loners the Tewistance.of the patient
o Jeprosy  Its value 1s therefore mn determmng and in
seching for causes which Jower x fesistance

These tubes can be obtained from \ dia Chemical Works C 44 & 46
Coll ge Street Market Calcutta.
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vtously being used 1 plice of the lepromatous shim  This
forms the Stefansks () leprolin

It 1s difficult to standardize leprolin accurately as m
neither of the orgamsms used 15 an w vitro culture vet
avalable For practical purposes however the above
techmique 15 suffictently accurate  “Tfus 1s shown by mahmg
a sertes of intradermal tests with full strength standard
leproln and diluttons Tm 2 11 4 1m 8 While the
stronger suspensions give a somewhat stronger reaction the
difference 1 reaction 1s not 1 proportion to the difference
m dilution T m 8 grving 4 reaction not very much less than
full strength For the sake of umformity however we
Leep a standard smear of each suspension which has been
prepared by spreading out a standard loopful over 1 given
area of shde and the concentration of bacillt compared  No
attempt at countmg the bacdlt 1s made but 1t 1s posstble
to tell whether the numbers are appronimately equal
B+ making several such exammations before diluting the
suspenstont 1t 18 possible to adjust the strength by adding
more or less saline Stefanshy  leprolin  should be
standardized so that nodules sumlar 1 size are produced by
the two leprolins when myected mtradermally 1n the same
quantities mnto healthy non leprous subjects

The thin shin on the imer side of the arm below the
aslla 1s chosen for moculation the H leprolin bemng
mjected about one mch above the § leprohn  The usual
dose of each1soz cc  Care should be taken that injection
15 made mto and not under the skan  a wheal should rise
round the pomt of moculation A shght serous effusion
appears after the myjection and disappears after a few
davs In positne cases nodules appear 1t the sites of
noculation between the first and third week and increase
gradually 1n size up to a maximum

The degree of reaction 1s read by measuring the size
of the nodule 1 millimeters between the blades of 1 shdmg
calipers  Readngs are made after 14 davs and then once
4 week up to the eighth or tenth weel The maxmum
reading of each nodule 1s tiken s the mdex  The S
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nodule often forms more rapudly than the H In strong
reactions there mav be slight necrosis and hquefaction at
the centre of the nodule (fig 81)

In healthy adults not mfected with leprosy both nodules
are as a rule approximately equal and of moderate size
6 to 10 mm In resistant cases especially those with
neural macules or primary neural lesions the H are as a
rule larger than the § nodules In cases of cutaneous
leprosy we find the reverse H leprolin giving a negatne
result or at least a weaker reaction than the S leprolin
In young cluldren and 1 debiltated persons both leprolms
tend to give weak ot negative results

The leprohin test 1s thus of use 1 measuring the specal
resistance of the patient to leprous infection The most
favourable cases are those giving a strong reaction to
Hansen s leprolin  If the latter gives a negative or weak
reading m a patient with onlv shght clinical signs of leprosy
careful and repeated exammations of shin and nose will
often reveal foc1 of bacillt

Stefansky s leproln forms a useful control but of 1t
15 not as atlble the test mas be made with Hansen s leprolin
alone



APPENDIX IV
YopipE TEST

When cutancous leprosy has reached a stage m which
repeated bactenologreal examnations of the shin and nasal
mucosa give negative tesults the todide test 1s of consider
ablevalue It should only be used hocever tn cases wn whuck
the general health 1s of a high standard and the sedimentation
test gi ves unrforn lv satisfactory findings (S 1 of 1o or less)

A single dose of ;0 grams of potassiun 1odtde 15 grven
1m 1 glhise of water at bed time  This may cause one or
more of the four follown g results (@) The appearance of
new or the reappearance of old cutaneous lesious  {5) pamn
tenderness or swelling of terves (1) nse of temperature and
other general signs {d) mcrense tm the =ate of ervthroeste
scdimenttion

If am of the four 1bove menttoned signs apperr the
next dose of 1odide should he delaved 4] they have entireh
stthsided  Anx shin leswons wlich mayv appear should be
examined for baall and if these are found mtradermal
mjections shotld be given locally until negatne results are
obtuned  The stme dosc of 1adade should then be repeated
Tfnosi s of reaction apprar then mereasing doses 1re grven
once 1 fortmght vz 60 9o 120 I _gograms Theoe
should alwavs he diluted with two or threc glasses of
water  iny sign of reaction 1s 1n indienrtion far not inereas
mg the doese and for delaying the next dose till all signs of
reaction have disappeared The smaller amounts mav
produce catarrh and other signs of todism hut thesc we
generally absent when the larger vmounts e ghien Tt

wmy difficults 15 expertenced moswallowing 1 arge quant
of 1edide 2t one time then it my Lo disided mto two or
three portions taken 2t half hourh mtervals  The mast

P
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mum dose of 240 grams should be repeated three times
Todades tend to produce what may be regirded v o
negative phase  The precantions mentioned above are
mtended to secure that "dmmmstration of the drug 15 not
repeated during this negatnne phase

V' B —Never give the next dose of wdide tail the S 1
has subsided to {or below) ¥0
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TEMPERATURE CHART




APPENDIX VI
Case Carp

{As used 11 dispensary at School of Tropical
Medreme Caleatta )

=,

LEPROS) CASE & TREATMENT CARD
o tne —

] 1%
- o e
g oae O

¢

Fic 82
(ae and treatment card The markings of the second third avd fourth
page are shown appesnng behmd the front page  The card is double sud opens
like 2 book temperatute charts and other records bemg filed between the two
halve



APPTNDIX VII
A TEPrROsy CasE PROGRESS CHART
According to Dr« W ade and le Roux

The essential part of the chart 1s the form for the
progress graph  m the accompanying example that form
plus space for recording the bactenological findings occupies
one half of the totnl enclosed space but this can of course
be varred to swt particular needs or preferences  The other
part susceptible to much more vartation 1s provided for the
periedical smmarnization of data such as neight treatment
and chmienl events wiich presumably will mclude the
occurrence of lepra reaction and important complicating
condittons  Where tests such s the sedimentation mdex
or the Wasserman reaction are made pertodienlls  separate
sprces for them would be provided

‘Lhe progress form itself has two parts one for the
C { cutaneous )ndoneforthe N ( neural }phaseof the
disease  1nd each of thesc type arens 15 divided mto three
spaces 1 accordance with the sub tipes of the Vemonal
Confercnce classtfication (C1 Co and Cy N1 . and N )
1 ach of these spues 15 further subdinided the reason for
this bemng that durmg the mnteryals betneen evunmations
there may be changes m the case sufficient to be mdicated
m the griph as 1 trend but not sufficient to change the
actual dssiheation from for example (o to €1 The
hrst least advanced of the sub type spaces ne Cr ind Ni)
are both nearcst 1 central blank spie winch mav be
called the mezatne  or  neutral  zone so that with
merenstng «everntts of the ctse the graph line joes farther
from that zone 2nd 1 1 advanung mned e th
twolinesdiverge  The negative zone 1s mtended to indieate
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PROGRESS CHART
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absence of-—or rither disappearance of—evidence of the
disease

Viith respect to the vertical rulings the chart mas
be divided for as many vears as desired but the narroner
these divisions are made the fewer notes can be inserted
m them Tach of the vear spaces 1s subdivided as if for
quarterly recording mnot because 1t 15 espected that many
will attempt to reclassify their cases so frequentls but
1n order to permut rough correlation of records and dates
as shown 1n the illustratinc cases

The sample chart herewath 15 designed for 2 sheet
form measunng 8 X 10 5 mnches the left hand margm being
wider to provide for bmding but 1t can casily be modified
for other stzes of rccords A modification based on sug
gestious recerved 15 printed on an ordinarv 8§ X5 mches
filing c1rd one half of the whole form on each side  Better
n certun respects would be to use a double card of tough
durable stoch 8x 10 mches when opened folding trans
versely and then measuring $x5 mches to be filed of
course with the folded edge uppermost [he entire chart
could be prnted on the mstde the outside back and
front would be avaulable for other records including
personnl data
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INDEX

Page
Abscess nerve 46 47
Acrotenc lesions 59 83
Active signs of leprosy 130
Afneca 8 15t 153
Alepot 116
Anzsthesia  to  light
touch 30 M 74
Analgesta 75 182
Anatomv of skin 22 23
of nenve -7
Anthime dyes 16 1.8 136
Antimony 1.5 128
Anhydrons 76 112
Arrested cases T30
Arsenic 12b
Bacterology 16-16
Bacterological examina
tion 77 97-103
Bernhardt syndrome 87
Rlood ve sely g 2
Caleium chloride 129
Carbon dioxade snw 1.5
Larpotroches brasibensis 116
Case card b4
Ca eation 4 47
Census Indian 47
Lentral neny ous sstem 19
Chaulmoogra 011 110-1.5
Lhildren 14 143
Cluna 8 10
Cassification 104 103
Climate 112
Clinie 157-163
Clinieal features 21 4

|
|
|

Paoc
Cod Inver o1l 13
Complications 596

Complications for treat
ment of—see Reglonal

Constrctton of nerves 48 49 134
Contacts I3 %4 141
Control of Pattent 130 I3T I3
Caustics 125
Culture of baallus 17
Creosote 18
Deprlation /6
Dejenine-Sottas di ease 6
Diagnos1s I-103

differential 78-82 93 94
Diet II3
Diffuse 1nfiltration %9 97
Diphthentic neunitis 86
Distubution of lesions 119
District Board 163
Droplet infection 147
Dvsentery £944
Ear 38 139 139
Early caws T 130
Endemiologv 4
Fndocrinie glands 55 of
Lpstheliod cell 3
Ephednne Iy
Lsters 115 170-173
Etiology 10
I unuchisn G4
Fusope 3
I xereise 112 113 Ity
Lye conditrons 50 51 135-138
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Page
Famine 11
T1sh salted 11
Tollicles hair 33
Gastro intestinal tract 19
Genital organs 58
Ceneralized 1nfiltration 36
Grant cells 34 46 70
Gald preparations 136
G necomastin 57 58
Hansen I0
Heart 19
Helmintluc infection I11
Heredity 10
History 3
Histological features 21 33 47
examination 1oz
House nfection 15
Hutchin on J 10
H+ dnocarpate sodim 116
Hydnacarpus  wightiana
116 117 anthelmintica 116
Hydnocarpus o1} 116
Hyperansthewa 31
Hvpendrosts 9z
Hvperpigmentation 31 g4 I22
Hy popigmentation 31 77
Immumts — ee Rest tance
Incubation period 20 I4X I4
Infectivaty IX 26 41 14T
I47-149
Intercostal nerves 64
India 45678 32 15T
118-123

Intsadermal injections
Intramusciilar snyections 1231 4

Inva ton of nemes 47-15
Todide test 131 181 Th.
Tsolation 15, In6
Japan 10 32
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Juvemle type of leprosy
105 T4I

INDEX

Pgoe
hahn precipitation te t 114
heratosts 76 gt
Kidnevs—see  unmnary
teact
Koch s bacillus 1,7
Iachrymal sac 53
Lagophthalmia 54 137
Laziness—see exercise
Latent leprowy 11 "0
Lesshmaniasts dermal 81 9y
Leontiast, 37 go 03
Lepra baalli finding m
skin 97-10~
Lepra cells 34 46 70
Leprohn te t 96 108 141
14 177-180
Lepto ana 164-169
Leprosy Board 163
Teucodermia 3z
Laver 19
Lobule of ear 97
Lungs lesions of 19 135
Lupus 8. lupus envthe
matosts 8.
Lymtph nodes 0
Macule 30 89 103
Malana 1t
Mental factor 13~
Metals Deavv 126
Afouth lesions of 4T 55 135
Motor changes 67
Mu cles 18 114
Mscobactenum Jepre 11 30
Nasal Mucos: exiumna
tion of 00
Nerves baailliin .. 26 43 103
Nenes trunks thicken
ng of 1 134
Neural macule reaction
n °7 3 7v77
\euro-fibroma 87
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“Nose 33 03 ¢ 337
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Ialate 55
Palm of hand 39
Tapules 43
I arcsthesia 31
Paraffin hqud 136
Tarakeratosis 77
Parahsis 45 50
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Secondars neural 53 294
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Sedimentation test 1% 14 131
1,417t
Segregation 16
Self healin~ g o
Sen_e of heat and cold 7>
Sensitization It
Sensory changes 31 6o 7y
Septic neurstss So
Settlement lejer 1y atg
Smear from skin a7
Sodiw bicarbonate 12% 134
Sole of ft 39
“pleen 15
Stamng 11
Subcutaneous mnbltration 1 3 124
Sunvey o i1
Svmpathect sy 13,
Syphilts 1Ny,
“sringe mhvelia 4
Taraktogenos kurzie 116
Tarsorraphy 136 13,
Temperature chrt 183
Te tes 20
Thurmd 13
Tinea 7%
Tresue reacti>n 42
Tongue 56
Trachenton 5t 13y
Tran mis ton To-15
Treatment 159
general 1

duri o 3

Temu nal 133 139
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out patient 151

upplementan 1 51 ¢
Trichl ricetic 1aid 1517
Trephic ulcer (1 ulcers
Tubercle bacill -
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“Ivpe of leprosy 30
Ulcers 55 138 perforat
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TUlnar nerve 47 39 135
Unnary tract 19
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Wassermann Reaction 114
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