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PREFACE TO THE THIRD EDITION

Ix the bombmg of Bnstol a large part of the second edition
was dastroyed  Thus accounts for the appearance of a third
editton only some s1x years after the last whercas there was
an mterval of fifteen years between the fint two editions

Additions have been made to the sections entitled Prophy
laxis, Actiology Chnical and Treatment Many of the
lustration blocks were destroyed and new ones have been
added makmg now eghty-eight m all

A bibliography has been appended giving a lst of books
conference reports and papers referred to in the text  Some
of these papers are summanes which themselves have extennve
bibhiographies on various aspects of leprosy such as McKunley
on bacteniology Dharmendra and Lowe on the lepromin
test, Villela on blood chemutry It should thus be ecasy
for those with recourse to recent journals on leprosy to
supplement the necesmanly bnef accounts given n this text
book.

Dunng the second world war progres i our knowledge
of leprosy and m its control m endemic countnis has
mevitably been handicapped but 1n spite of thu definite
progress has been made m the last nx years  Special reference
should be made to the work on the lepronun test, the relation
ship of the two mam types 1o onc another and the testing of
new drugs.

Much still remains to be discovered about the transmission
of leprosy but it 15 generally accepted that close contact
promotes 1ts spread  Improved communications by air
road and sea have brought people of different races and
social Jevels into closer contact with one another thus



iv PREFACE

incrensing the danger of transmussion  There arc however,
mgns that both the public and those mn authonty are taking
a keener interest in this disease as it becomes increasingly
a matter of concern to all

Thrs book secks to give n short and concse form the
fundamental knowledge of the subject requred by doctors
and others engaged 1n ant1 leprosy work, and to set forth the
problems requnng solution if final control of leprosy 1 to
be secured

We wish once more to acknowledge with gratitude the
great help given and the personal interest taken by the

publishers
R.

L.
E. M.
Loxpon
Fanuary 1946



PRCLFACE TO THE FIRST EDITION

Tue Leprosy problem has baffled medical science for over
three thousand years in the absence of any curative treatment
but now that cffective methods are avaflable of cleanng up
the symptoms and mfecuvity of most early and some more
advanced cases, the whole question has entered on a new and
more hopeful cpoch and requires reconsideration 1n the hght
of our present knowledge.

Fifty years ago the discovery of the lepra bactllus by Hansen
threw a flood of heht on the actiology of leprosy and revolu
tionized our entire conception of 1ts epidemiology by displaang
the then domunant and paralysing hereditary theory of ats
ongin by the now generally accepted and more hopeful infective
onc. The precise mode of commumication, however 1¢ sull
unproved necesnitnuing a close study of all the relevant facts
recorded 1n the vast iterature of the subject to enable a firmly
hased system of prophylaxis to be formulated Morcover
the madence of the discase and the conditions favouring sts
prevalence and spread vary so widely 1n different parts of the
glabe that a comprehennive study of the dustribution of leprosy
1 essential to an understanding of the many difficulties to be
overcome 1n dealing wath this world wide scourge.

In the present work an attempt has been made to summanze
the most important previous literature having a practical
beanng and to give a clear climcal account of leprosy and ats
treatment, based on a Jarge personal expenience with especial
attention to the early and more amenable stages which we
hope will prove of service to workers in affected countnes
One of us (L. R) 15 manly responsible for the first three
sections on the history and dutnbution, epidermiology and
prophylaxis and the other (E M) for those on actiology
chnical description and treatment  but each has had the
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benefit of the other’s help under the imitations 1mposed by
our collaborating at a distance of several thousand miles
which we trust will be some excuse for the mevitable short
comings of ths work, which will not be in vain of 1t should
succeed 1n arousing renewed interest and stimulating greater
efforts to utilize our present knowledge more effectively than
tutherto 1n the task of controling and reducing the most cruel
disease that flesh 1s heir to

‘We are mndebted to the Indian Research Fund Association,
and to Messrs Thacker Spink & Co  of Calcutta, for the loan
of some blocks of iMlustrations from Dr Muwir’s papers 1 the
Indian Fournal of Medical Research, and to Dr E. Landeman
for iy asmstance 1n reviung the manuscript of the last three
sechons  We regret that the report of the Strasbourg Leprosy
Conference appeared after our work was in print

We wish to express our great obliganons for wvaluable
asmstance m pasung this book through the press to our
publishers Messrs John Wright & Sons Ltd

R.
M.

B

LoNpon
January 1925



CONTENTS

Section |—HISTORY AND DISTRIBUTION

atrres raar
1 —HrsTorY OF LErROR -9
A CIINT 1IIMTORY —fPR AD OF LEFROSY OVER EUROPE

A D SUPTQUINT DICLIG—IFREAD TD TITE WESTERY
STFMIYMIFRE—SPREAD I OCI ANIA.

11 —Tic DnTrisuTion or Lrrrosy 104G

NGIDINGE TN RELATION TO RANFALL AND LATHUD®E—

Sectrion {I—EPIDEMIOLOGY AND COMMUNICABILITY

III —Coxpmoms INFLUENGING TTIE PREVALENCE OF
Lrerosy 50-55

CONDITIONS A DURDN  STAGE O¥ CIVILIZATION HYODIME,
OVERCROWDMNG  FROMDCITIY  SOGIAL  HAMTF—EPEEAD
BY MIGRATION—I\CAZATE O CIR TION OF PROFIIVLAOTIC
— DIET x oRURL,
or r WITIS DFEQTED RACES

—EPIOMIC DETEANES

IV —Turorirs or Tie CARATION oF Lrprosy 56-61

ANCIENT KXLOCF 1N [XFLOTIVITY—{AFIMTARY TIEGRY OF
ny TION: Aaara
FXREDTY—HUTQDNO0N  PISTT TINEORY

V —Tir CoMuuNIaaBLLITY OF LEPROSY 63-68

TLTOMICAL — ROVAL  COLLEQE  OF  MIYHCIAKE
REFORT—EVIDEWCI Of LANDAL, [OLLA, AND OTIERS OY
COMMUMMAMILITY —THE  INDIAN [APRNY COMMHSION—
PITICULTIES [Y TRACING DIFLCTION DUE TO LM INCURA
TION — GROUP  DPOFROTIONI — MEAMLL  OUTBREAK —
POLLOWTNG INTRODUCTION OF LEPRONY AMOY TROPKAL
RACEY DX A LOW STAGE OF CIVILIZATION



i PREFAQEK

benefit of the other’s help under the hrmutations imposed by
our collaborating at a distance of several thousand miles
which we trust will be some excuse for the mevitable short
comungs of this work, which will not be 1n vam 1f 1t should
succeed 1 arouming rencwed nterest and stunulating greater
efforts to utihze our present knowledge more effectively than
hitherto 1n the task of controlhing and reducing the most cruel
disease that flesh 18 her to

We are indebted to the Indian Research Fund Association,
and to Messrs Thacker Spink & Co  of Calcutta, for the loan
of some blocks of illustrations from Dr Muir s papers m the
Indsan Journal of Medwal Research, and to Dr E. Landeman
for hus assstance 1n revising the manuscript of the last three
sections  We regret that the report of the Strashourg Leprosy
Conference appeared after our work was 1n print.

We wish to express our great obligations for nvaluable
amstance 1n pasang this book through the press to our
publishers Messrs John Wnight & Sons Ltd

L. R
E. M.
Lonpon
January 1925



CONTENTS

Section |—HISTORY AND DISTRIBUTION

armx rAGRY
1 —HrmoRY OF Lrrrosy 19

A CIENT IIDTORY—4TRFAD OF LEFROY OVIR RURDFL
A D RUPHQUINT DFCLINT—PREAD YO TIF  WEITRRY
JTEMIP11F RE—SFREAD TY OCEANIAL

II —Tur DotrisuTion or Lrrrosy 1040

NaDL O 1Y RILATIOY TO RANPALL AND LATITUDE—
ARFAI OFf TIIX OQIST DICIDENCT IN THR TROFICH—
ICIDENCE. v TIE  FURTROFICAL  ZONE—INCIDENCE  IN
THX  TPMPIRATE  ZONE—DETRINUTION IV IURDPE—

Secuon I—EPIDEMIOLOGY AND COMMUNICABILITY

111 —Covprmions INFLUENCING THE PREVALENCE OF
Lrrrosy 5055

COADITIMG A DURING  STAGE OF GIVILIZATION HYUIDNE,
OVERCROUWDDNG  F MBICUTTY HARITS—4PREAD
nmnm—mmmrmwnﬂrm
oL
W.\mc’m ¥ITI INFEQTED RACEY
—EFIEMIC DELASEL

IV —Trzories or TiE CAusaTION OF LepRosy 5661
ANCTINT BELIEF 1Y INTEOTIVITY —HARAEDMTARY THIORY OF

ARY PREDEHFOCTION —LVIDERCE  AQADGT
HEREDCFY—HUTCHINION § PRI TIORMY

V —Tix CoanunieaniLiTy or Lerrosy 63-68

TOLLOWING INTRODUCTION OF LEFROSY AMONO TROFIGAL
RACES [V A LOW STAOL OF CIVILIZATION



Vi CONTENTS

CHAYTER PAGES
VI —Coxnrmors  InFLuenane «Tex CONTAGIOURNESS
oF Lrprosy 69-94

LEFTE — CLos — INGOULATION  TTOROUGH
THE SXIN AMD MAIAL WUQOUI MEMERANI—INIEOTS AND
TRANTMDRON

VII —Horory 95-118

‘TROFICAL AFRKIA, AND BOUTR
VIII —PrmvcreLEs AND PRACTIOF OF PREYENT DAY PRO-
PHYLAXDS 119-137

TEAL METHODS OF FROPHYLAIN—ROLE OF OOMPULSORY

CLINIC—COMPULSORY OME ~ DXILATION
~—PROMIBITION OF CIRTAIN OQOUPATIONI TO LRPIR¥F—
VOLUNTARY AND A URAL QOLOW TION

HAURYU TRIAL OF CONTAOT EXAMTNATIONN

Sectlon [V—AETIOLOGY

IX.—Drscmrerion anp DesTRiBUTION OoF Baciims  138-157
BACTLLUY LEFRE OF HANGN — DEMRIFTION — FPFREAD

™ KoooTy INTERMAL ORGANY WON NERVES,
AND  LYMPR-GLANDY — CULTIVATION — DXFHTHEROIDS —
ACKD-FAST BACILLY: HOM-FIO-

MENTED BACTLIF oma OCD-
LATION—RAT LEFROSY RACILLUS—RACILLAMIA—EICAFE OF
BACILLY FROW MM AXD IN MASAL AND OTHER SEORETIONE
— IMOMITY—LIFRONIN  TEST



CONTENTS 1%

Section Y—CLINICAL

carm rAOFY
X,—Tnc Prouary  InrecTion — InconaTion —
Moot or Owrr 158—172
DEITTION —RIMAR TNFECTION —PRIVMARY LESMONY—
TNTLUENCE or CLINATE — COVCLUROS — INCUBATION
FPUOD — CLOWUNES OF COYTACT AND  INOUBATION-—
DELAY I'( RICOCWITION OFf DRTAIT—ONTT
I —CrasstrrcaTiox or Tyres or Casrs 173-175

TVYFFI  OF  LFFROSY-—LEFROMATOUT—NEURAL—RELATIVE
TRIQUENGY OF TYPEL

X1I —Cuixicar Stoxs and PatiioLooy or THE Lesions 176-190

XIII —Lrrrous Lemoxs Coraanrren REGIONALLY 191-206
PAXTS WOIT WELDOM D
AXD JOUTH AND AXTREMT

TIO—FIRFORATING  ULCERN
GENITAL  OROAMI—LYMFH-RODI—STAGES  OF  LEPROSY
—INTAL CONDITION.

XIV —Ixcmence 207-212
X RACE AL
INCIDENCE.,

XV —Dusaxos 213-241
IMPORTANGE OF EARLY DIAONOSD—FAKLIEIT PRIMCATI S
—MPAIRMINT OF OOGATION—THICKINING AYXD TOCKR
I OF NERVE—SACTFRIOLOUICAL EXAMINATION Y4k

XVI —Prooxoin
231-23h
m‘m“n“"" OF LENCRY —LX ErY 4K paorarm—
DOLUERCING
A P ? AT
Y e S S N

~



Gtarrey
Xvir ~Iim~omuu Revigy,
PAqry
237245



LIST OF ILLUSTRATIONS

naovee
1 —Map to show distribution and Incldence of keprosy [ 73
1—\qumnhawmnmmlnlnfaﬂthmhnmd\emld 40
3 —\orway chan fif ting the results of T 102
4 —South Africar segregation of leprosy patients 100
s.—H wall lcpeosyln 109
6.—Philipp chart I ing the revult of L 1234
7 —Flnst lenom in 1036 patenty in Indla 160
8. —Ages at which diseasc was first noticed by 3380 lepers #09
q —Clhart for recording condition of kpens a7
o.—Dividing the dose in subcutancous or intramuscular injections as0

THE FOLLOWING FIGURES ARL IN
THEL. SECTION\ OF PLATES AT THE END OF THE BOOhk
(AFrIR  AGE 27%)

—Contours of kprida and macules
—Spread of Infecbon t mun perves with secoodary bexloen 1o hands and
feet

3 —Leprous parens and  hild

4 —Hands Nodula of patrm

3 —Lepromatan nype w th decp wfilunuon of face
6t —Face and arms  Extreme nodul tion.

7 —Hands Extreme earcosd-llke podulation of fingers
18 ) —During and after lepra reaction

20- 22 —Lepea roaction, generallzed and local

a3 —Lan  Symmetncal thickening in kepramatous type
2y —Back Nodulaton of

25 —Crimbhed-paper appearance after resol ton

36 —Geoeral Iepromatow lnﬁ.lmdcnd'_hﬁbpu bercuk
37 —T berculosd kesbons of peepuce amd seveam . bk s

" H ook 3
o reaction % arrs oA rug {am of inflam

matary
39-41 —Slmple letkons with kyp-rperentatrn aod wremlar margins




u



LEPROSY

Sectlon —HISTORY AND DISTRIBUTION

CHAPTER I
HISTORY OF LEPROSY

Anclent History —The ongin of leprosy 1 lost in the mists
of antiquity although some of the oldest known records refer to
skan diseases which have been thought by some to refer to thus dus-
case. These include an Egyptan record of 1350 .o in the ragn
of Rameses 11 among negro slaves from the Sudan and Dafur to
the south of Eqypt  but tho reading has been disputed, and Ruffer
found no evidence of the occurrence of the mutlaunens of leprosy
among large numbers of mummies examuined  In India the term

kushtha occurning in the Vedas of 1400 B ¢ = abo believed by
some to relate to leprosy but as nether loms of semibility nor
deformitses are mentioned this reading 18 also doubtful ~ Sirmlarly
1n China 1t has been suggested that leprosy was probably present
5000 years ago 1n the time of Confucius, and a good descniption of
the discase s found mm a work of about A.p 610 according to
Huzenga (1934)

Biblical Leprosy.—There has been much controversy regard
mg the true nature of Biblical leprosy The description of the
disease a3 hughly contagious yet readily curable and producing
the appearance of white a3 snow 1 very far from being correct
a3 applied to leproty as we now kmow 1t It » generally agreed
that the zaraath of the Bible included a number of skin diseases
such as psorinsus as well as leprosy  Dubnulh and Bargues explain
that the 7o Jearned men of Alexandna, 1n 150 B @ 1n translating
the sacred wnitings mto Greek used for zarmath the Greek word

lepra then having the Hippocrnuc signufication of sealy diseasc

Later when true leprosy reached Greeee 1t was known among them

a3 clephantiasis  and in the tenth century the Arabian scholar

Comstanune, of Carthage onginated and perpetuated the mustake in
1
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rigURs

42 —Tinca flava rosembling ample leprides

45 — Geographical tuberculold leslons

47 —Tuberculodd macules with thin active margm
formed

Go.—Fingers and toes shortened through yaws or figgers

61 —Lepeous lesion of right supra-octatal perve

62 —Hands and feet Shortening of digits in neural type

63 64—Radlographs of hand and foot thowing absorpton of bone
65.—Major tuberculold lepride of face with thickened nerves
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Section —~HISTORY AND DISTRIBUTION

CHAPTER I
HISTORY OF LEPROSY

Andent History —The ongin of leprosy » lost in the muts

of anuquity although some of the oldest known records refer to
skain duseazes which have been thought by some to refer to this dis-
ease. Thete include an Egypuan record of 1350 B.0. 1n the reign
of Rameses IT among negro slaves from the Sudan and Dafur to
the south of Egypt  but thns reading has been duputed, and Ruffer
found o evidence of the occurrence of the mutilatons of leprosy
nmong large numbers of mummees examined  In India the term
kushtha occurrmg in the Vedas of 1400 B ¢ 13 abo believed by
some to relate to leprosy but as nether loss of senubility nor
deformties are mentioned this reading 13 also doubtful.  Symularly
m Chna 1t has been suggested that leprosy was probably present
5000 years ago i the timoe of Confucius and a good description of
the dusease 13 found m a work of about A.p 610 according to
Hurenga (1934}

Biblical Leprosy.—There has been much conf regard
myg the truc nature of Biblical leprosy The descriptian of the
disease as highly contagious, yet readily ble, and producing
the appearance of white as snow s very far from belng correct
as apphed to leprasy as we now know 1t It 13 generally agreed
that the zarmath of the Bible included a number of akin disenses
such as peonass as well as leprosy  Dubruilh and Bargues explamm
that the 70 learned men of Alexandna 1n 150 B c. 1n translating
the sacred writings into Greek used for zarnath the Greek word
lepra then having the Hippocraue mgmification of scaly disease
Later when true leprosy reached Greeee 1t was known among them
as clephantiass  and in the tenth century the Arabian scholar
Comtantine, of Carthage, originated and perpetuated the mistake in

1




2 HISTORY OF LEPROSY

hus medical writings by wrongly translating the Arabic word for true
leprosy djudsam nto the word lepra  MacEwen and Unna
contended that zaraath 1mplied taboo rather than a defimte
disease but Jeanselme rejected that theory and concluded that the
term did not smply mean leprosy but included varous skin
ducases such as leucoderma wath depigmented patches of skin,
pronans cczema, lichen, e¢te. improvement m which might take
place duning the few days mtervals between the examinatioms
by the priests enjoined 1 the book of Leviticus.  Cases of leprosy
may posuble also have been included under the term.

The 8pread of Leprosy over Europe.—According to Munro,
Hippocrates wnting about 400 B a. did not describe leprosy  but
Anstotle did 30 about 345 B @ 50 1t was then present in Asia Minor
and on the Greek coast as a still rare disease and 1t probably became
common about 200 B a.  Up to the conquest of Egypt by Cambyses
m 525 Ba that country was closed to the Greeks soon after
came the conquest of Danus, and 1n 480 B.c. that of Xerxes,
who according to Herodotus led six million people mnto Europe
from all the nations of Ana and Africa under his rule and left
thousands belind him when he retrred  this would account for
the mtroduction of leprosy into Greece with a slow spread at
first.

The further progress in Europe can be traced Leprosy was
unknown 1n Italy untl the return of Pompey’s soldicrs from the
East in 62 B.0.  Galen wrote of the disease 11 Germany 1 A.D 180
and four centuries later 1t had become 80 common and widaspread
that, according to Virchow there were then 696 leper houscs
1 Italy Verdun and Maestncht, In the fifth and mxth centurics
Spain was infected by Roman troops and 1t was common there
by the tenth century after the fall of Rome the conquests of
Alanc and othen further dusseminated the disease. About forty
yeans after the Saracens from Spain invaded France, Pepin (in
AD 757) imsued a decree malang the marriage of lepers illegal and
the duscase a cause for divorce.  Two centuries later 1t was common
1 France, having been introduced 1n the seventh century imto the
Pyrenees whence 1t spread north (Durondic) G Newman states
that the first known leper hospital in England was establshed 1n
Nottingham 1n A.p 625 or 638 and n Ireland there was almost
certainly one mn 869  James Y Simpson, of Edinburgh showed
that leprosy had rcached Wales by g50 when a law mmilar to
to Pepins was passed. In 1101 a leper house was founded at
St Gules, near London (Jeanselme) Newman, however says
leprosy was not very prevalent m Scotland before the fourteenth
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century although Munro gives the date of the fint leper house
north of the Tweed as 1177 There was one at Bergen, in Norwny
in 1766 as at the present day  The disease was probably carned
there from Scotland whence it abo spread later to the Shetlands,
Faroc Inlands Iceland and Greenland  St. Kilda 13 sud to have
Leen infected only 1n 1680 Holland, Denmark, Sweden and more
accessible parts of Ruma on the Baluc and the Black Sea alwo
suflered from leprosy which was known as early as 1256 in the
Comen  there a Greek coleny had been founded 1n 550 » o, and
later much commerce passed through 1t

The Influence of the Crusades of 1095 to 1270 on Leprosy
in Enrope.—Although 1t 4 quite certain that practically all parts
of Europe, including mast of what i3 now the United hangdom
except the more remote parts of Scotland were affected with
leprosy long before the Crusades of the end of the cleventh and
duning the twelfth and thurteenth centunes  yet, according to
Lelorr and Laverng the discase became more widespread and
alarming 1in Western Europe at this penod.

The Degree of Prevalence during the Middle Ages in
Western Europe —Thus 13 difficult to cstumate and has been the
tubject of much controversy largely based on the number of leper
houses and cases in them of which any record has survived
Exaggerated statements regarding the number of leper houses,
such as 2000 1n France have sometimes gained credence but have
been docredited by Jeamelme who esumated that there were
59 1n the diocese of Pans and 218 1n the +hole of Nermandy and
that they rarely beld over 12 and often oaly a very few cascs. In
England Sir James Simpson compiled a lut of over 100 leper
houses, but MacArthur (1925) shows clearly from an examination
of the old records that many of these never contalned any leprosy
pauents  others had only very small numbers in addition to a
larger proportion of poor and other non leprows persons,  He quotes
and agrees with the following esamate by Creighton of the extent
of leprosy 1n England mn the Middle Ages at ity worst period

There might have been a leper in a village here and there one
of two 1n a market town, a dozen or more In a city a score or 30
i a whole diocese  Thus 1n the records of the aity of Gloucester
under the date 20 October 1293 three persoms are mentioned
by name—e man and tvo women—as being leprous and as
dwelling wathin the town to the great hurt and prejudice of the
whabitants The great dread of the ducase in those days which
mdeed exws to the present day doubtlens led to exaggeration
regarding sts prevalence.
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. The DuI:;line of Leprosy in Earape.—The rapud decloe of
cprosy 1n Europe durmg the fourteenth and ffieenth centures
perhaps the most remarkable feature 1n the long hatory ul’zl:
ducase  Regarding 1ts causes there has been much con
largely nfluenced by the contagionst or auu-contagionist views of
the vnters, munly in the days before the bacillus of Hansen was
d“m‘md“ﬂdgﬁnaﬂlvrwognacdmthccnmeoﬂcprmy The
?cm, however, are clear for 1n England the diease had begun to
ccline in the fourteenth century and had nearly drsappeared by the
ead of the mxteenth century a Royal Commimon in 1547
reported that most of the leper houses were then empty Casey
periated in Scotland and Gornwall, winch were fast affected, and
leprosy remarned more or less endemic 1 Ireland up 1o 1775 and
in the Shetlands up to 1768.  In France 1t was stil! common at the
end of the sxteenth century and died out 1n 1789 1 1695 keper
houses were abolshed by Lows XIV as no longer required. 4
few cases still remam 1n the Mantime Alps 1 the south to the
present day  In Germany it was stll common, although dymg
out, m the middle of the sixteenth century at wiich penod 1
ceased 1n Denmark. It died out of the Netherlands m the mddle
of the seventeenth century but remaned common in Sweden to
the beginning of the nincteenth century and stll ocours 1o soall
arers of that country The duease also declined m Spam and
Portugal, although 1t is still farrly frequent 1n thuse coumtnes. In
the middle of the mineteenth century 1t was widespread and appar
ently increasing in Norway where the dict and state of crvilizaton
were then behmd those of most of Western Rurope, It still prevails
1 the Baltic Provinces southern parts of Rusua, and m Turkey
Leprosy Prophylaxis in the Middle Ages and Ity Influeace
m&eheﬂmmdﬁebﬁm—Hmwmdﬁ
regarding both the extent of prophylactic measures s
m brmg:ig about the reduction of leprosy 1. Western Europe above
recorded.  Jeamsclme descnibed the ceremonict carmied out 1
France and Flanders on the dwcovery and nolauon of & penon
affected by leprosy as differing bt hitle from the bunal sermce
they ncluded sprinkling carth on the head of the leper o wguly
that he was bured from the world, Fe was then supplicd with 2
special garment and with clappess 0 warn the hﬂ’]tb)’h["m’
approaching hun moclasclymdhcwasmkcnwlnema ut o
the fields outirde the vallage of tawn or to a Jeper boute. He was
forbidden to have a wife 1o touch infants or young peroms of ¥
eat or drink with compamons other thas lepers.  He also '“mdm
the ngmficant sule that if a healthy person resotved to contimue
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live with an infected spouse the above service was held over both
and that 1t was necessary to scparate from them any infants born to
them if the Iatter showed no sign of the disease  animportant pre
caution observed even at the present day  This authonity points to
a letter of 1371 recording that lepens arrculated wath impumity 1in
town and country in spite of ijunctions and threats of the authorr-
s Nevertheless Jeanselme concluded that the retrogression of
leprosy in Europe was in large part due to prophylactic measures
and not due to noquired immunty or decreased virulence because
the doease continued unabated where no prophylactic meayures
were cammed out  He abo pomnted out that somewhat similar but
more humane, 1solation measures proved effective during the later
part of the mincteenth century in Norway The contagionist
\Munro ard others agreed with thu view but non-contagionusts
such as Hutchinson and Newman denied any influence of Middle
Ames segregaton in reduaing leprosy in Western Europe, on the
ground that not all the lepers were nolated and that they were
allowed to beg 10 towms, so the conditions were not such as would
prevent the spread of a contagious disease.  Moreover in England
MacArthur found no evidence of the enforcement of the severer
measures wed i France for at any rate subsequent to the Norman
conquest, there hns been no law in this country to sanction the
divoree of a leper from hs wafe or to deprive lum of hus property and
awvil rnight, and he has recorded et1dence to the contrary cffect
Vandyke Carter with an open muind on the contagioumess of the
discase, allowed most waight to the vigorous prophylactic measures
adopted to check the progress of the discase and also some 1nflu-
ence to mmprovement 1 the diet and habits of the people he
pointed out that 1 the East in the absence of such prophylactic
measures the docase 13 as nfe as ever

In formung conchumom on ths debated point recent expenence
must be taken mto account On the one hand, the fact that
long-continued reudence 1n the same house with an infective leper
1 the most frequent cause of infection indicates that enforeed
rendence of the few infective cases outnde a town or willage must
have played some part 1n the reduction of new infections  On the
other hand compulsory powers even yct often ful to discover
and nsolate cases before they give nse to new infections, and would
scarcely have been more effective in early days  such failures
must have greatly reduced the effiaency of prophylaxs during
the Middle Ages which cannot therefore be eredited with being
the sole cawse of the definte decrease of leprosy In Europe from the
fourteenth to the sixteenth century



[} HISTORY OF LEPROMY

Influence of Imprgved Diet and Living Conditions on the
Decline of Leprosy —It 1 shown later (p 53) that a deficiency in
diet espeauzlly in vitamuns, predisposes to leprosy mnfecton It s
therefore very significant that the end of the fifteenth and begmnmg
of the sxteenth century marked the end of the Dark Ages when
vegetables including potatoes, became common in England and led
to a decreased consumption of galted meat, fish and black rye bread,
which formed the staple diet in the fourteenth century  samitation
alto began to ymprove (Newman) Morcover a general improve
ment 11 the conditions of biving especially 1n hounng accommoda
tton was doubtless an mmportant factor i reducng the over
crowding 3o favourable to housecontact infecnon.  That & gh
degree of awvilizatton 15 iummcal to the spread of leprosy
indicated by the practical absence of infection from imported cases
m Great Britain, France and the temperate areas of the northern
United States of America (p 42) Morcover endemic leprosy
has permsted m Norway Sweden Spawmn Portugal, the Mantime
Alps of France and Italy as well as in Eastern Europe where less
advanced socal conditions remained up to recent tumes.  Further
the diseasc has continued for probably several thousand years 1n
Africa India and China, where 30 many families stil! reude 1n one-
roomed huts  Thus improved diet and Lving conditions may well
have been the mam factor i the decline and duappearance of
leprosy as an indigenous discase from north-western Europe.

Another factor which may well have played a part m the rapid
dechine of leprosy 1n England in the latter part of the fourtrenth
century was the black death 1n 1349 which m supposed to have
destroyed  not much less than one half of the populaon m
such a terrible time the poor helpless lepers must have suffered even
more severely than the general populanon.

Spread to the Western Hemisphere.—At the same time that
leprosy was dechiming rapidly 1n Europe 1t was carmed to the
Western Hermusphere with the duscovenies of the Weat Indian Islands
and the American continent. Authorties are practically unant
mous that the aborigmal Indians of the Western Hemusphere were
free from the disease before Europeans armived there  even to the
praent day the mare savage tnbes, who have held thermelves
aloof from close intercourse with European, Afncan and Anmatic
wmmigrants, have remained free from leprosy although others
coming 1nto close contact with leprosy infected racex have frequently
been attacked  (Munro Leloir Hills etc.)

The earhest European discoverers and imuugrants came from
Partugal and Spain at a tme when leprosy was widespread among
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them There 13 clear evidence that they carried the ducase to
Amrenica wath them for Montaya stated that as carly ns 1543 all
the first cases 1in Colombia were in Spamirds chlefly from the
southern Andaluman province.  Solano smd 1t was imported by
the dncoverers of Colombia, as shown by the fact that hutorrans
of the conquest do not mention leprosy among the indigenous
inhabitants and Jt I sull absent from the more isolated savage
tribes of Central America.  Seid! recorded jts introduction into
Drazil by the Portuguese colonists and that there 1 a tradition that
Cuba was infected n the middle of the eighteenth century by a
Spanush famly from Valencia (Duque)  In favour of the contrary
view 1t has been sald that Cortes founded a leprosanium in Mexico
soon after lus ammval  but 1t has been pointed out that it was much
more likely to have been a hospatal for his men attacked with
syphilis, and Gutierrez Lee in the coune of a profound study of
the subject found no evidence in favour of any such statement

A more important factor 1n the spread of leprosy 1n the Westein
Hemuphere 1vas undoubtedly the African slave trade most of
these involuntary immugrants came from the leprosy infected
central areas of the Dark Continent.  According to Ehlers leprosy
was spread widely by the Afncan slave trade, which was begun in
the Wost Indian sland of San Domingo as carly as 1500 fifteen
years before the discovery of the American maniand.  In the last
twenty years of the seventeenth century 300 000 negroea were trans-
ported to Jamaica alone leprosy being an important discase among
them  Montaya estimates the numbers carried to Central America
by the end of the mxteenth century to have been 1 §o0 000 many
of these landed at Carthagena in Colombia and spread leprosy
rapdly

Drognant Landré gives an interestng account of the ongin of
leprasy in Dutch Guiana (Sunnam) which was fint colomzed by
about uxty Englnh 1n 1630 In 1644 Portuguesc Jews came from
Brazil bringing slaves with them By 1665 Afncan slaves were
mmported for the plantations and the dicase increased 1o rapldly
that by 1728 an ordinance was pamed forbidding lepers going nto
the streets of the town  In 1763-4 the importation of lepens was
forbidden i spite of this a further increase and the infection of
whites led to a segregation mensure being passed n 1790 hermor
gant records the introduction of leprosy through African slaves
mto French Guiana in the second half of the seventeenth century
Munro states that negroes introduced the dusense into Mexco
Branl, New Granada Parana, Uruguay and Venexuela which are
Just the countries where most alaves were imported  ‘There o alio
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evidence that hasty emanapation of slaves interfered with control
measures against the spread of leprosy i Guiana and other
Amenican countnies, leading to an increase of the duense.

The countrics of America to the north of Mexico appear to have
become mfected later than more southerly areas.  White placed
the first known cases m Lounana m the south of the United States
as occurring 1 1758  he thought the disease was probably imported
from mfected West Indian ulands and not from New Brunswick as
held by some  Thus small outbreak appears to have died out, a3 the
next authentic cases occurred m 1866 among French immigrants
(p 65) and the disease has continued to the present day  Leprosy
appearcd early 1n the New Brunswick province of Canada, possibly
1o 1758 but the fist certamn case was found 1n 1815 n a woman
of French ongm (p g7)~ thus focus stall permsts to a shight extent.
In the latter part of the mincteenth century a number of Norwegian
lepers settled 1 the North-Central United States i Minnecsota
and neighbourmg States, but the disease largely died ount 1n thus
healthy and cvilized area (p 42) On the other hand, Califorma
and some other parts of the U § A. have been infected by Chinese
and Indian ymmugrant  these also carmed the disease to Brtish
Guiane and other parts of the Western Hemuphere after the
abolitton of the alave trade had led to the extensive unportation
of leprosy affected Anatic races

Recent Spread of Leprosy in Oceanin.—During the latter
part of the mineteenth century cutbreaks of a starthng nature took
place i certain wlands 1n the Paaficc. The most important
of these was 1n the Hawan or Sandwich Islands, where accordmg to
Hillebrand 1t was probably introduced by the Chinese in 1848,
since he saw the fint indigenous case five years later  but ths
ongin has been duputed by other writers The next serious
outbreak was i New Caledoma, where 1t has been shown by
Grall that the dsease was brought by a Chinaman who died
about 1865 after two yeans sojourn with a certaun tribe, & mem
ber of which was attacked only a year later and died m four yenrs,
followed by two others who died within three years  thu revealed
an acute type of the diease. The ducase spread so alarrmogly
that, according to Ortholon ten years later from one fourth to
onc half of the population were attacked in some places, and
by 1910 1o lem than go per mille, one of the highest rates on
record of the convict population of 8000 had become infected
The epidemme next spread from New Caledonia to the neighboar
g Loyaity Iilands  the fint casc was reported in & Chinaman
i 1878 and by 1909 Nicholas found g5 per mulle infected and
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many cases were hidden The French Marquesas Isles were
also very severely attacked  In 1903 the rate per mille reached
the serious figure of 66 7 according to Buwson, who thought the
disense in this instance was present before the Chinese came
The Nauru Island eprdemic of the prasent century is a aimilar
occurrence (pp 35, 137)

The history of leprosy on the Australian continent has been
closcly studied by Ashburton Thempson  He obtaned no history
of the ducase 1n the abonginals in the pnmeval state but a few
cases have occurred in those who have been in contact with
affected Malay and Chinese mees.  In sem troplcal Queensland
and northern Western Awstralia leprosy occurs in the abonginals,
immigrant Chinese and in the Kanalas from Paafic iilands who
work on the sugar plantations A few whites have become affected
n both Queemaland and New South Wales, but not in Victona
south of 35 latitude Some Chinese working on the Victona
gold fields suffered but many of them were repatriated by ther
countrymen

The extensive spread of leprosy by Clinese immigrants was
stressed by Cantlie (1897) and by Jeanselme (1902) The former
recorded that they  carrred the disease to Indo-Clhuna, Siam, Strauts
Scttlements Java, Sumatra Borneo the Phulippines, and other East
Indian slands, 1n several of which countnies Chinese still form by
far the majonty of the infected

- » - - -

Thus the whole history of the spread of leprosy over the globe ha
one long record of affected persons carrying it to countries previoualy
free  As a rule 1t increascs very slowly and inndiowsly at fimt and
takes from one to several decades before 1t attracts general atten
tion. The only countries from which 1t has duappeared as an
indigenous dusease after bang firmly established have been those
mn the temperate zonc of Europe in which severe
meamures were enforced and were arded by great advances in
nutnion sanitation and general cvilzation
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The estimated figures for somc of the countries are corservative
ones for mnstance recent evidence scems to ndicate that there
are more than 1 000 000 lepers i India and more than 400 ooo
in Nigena.

RELATION RBETWEEN IIGH LEPROSY INCIDENCE AND
DAMP HOT TROPICAL CLIMATES

The most striking fact brought out by the map and table is that
every country with the very high rate of 5 per mulle and over is
situated within the tropis  they practically all have high annual
rainfalls producing a hot damp clumate  Such troplcal countnas
are mainly 1nhabited by coloured races in a low stage of civilization
lving 1 prnumtrive small  gencrally one roomed  overcrowded
houses—all conditions very favourable to the spread of the duscase.
The broad tropical belt alo includes most of the extensve areas
showing the comparatively hugh rates of 1 to 5 per yulle.  Many
of the highly infected areas are small colonies in Oceamus with
few inhabitana.  The largest numbers of leprosy cases are found
i the extratropical but hot, portions of Northern India and of
Southern China, with very dense populations but only moderate
leprosy mates per mille  Tropical Africa also has large numbers
of cases owang to the exceptionally hugh rates per mulle 1n that area

Areas of the Highest Leprosy Incidence.—There are several
fairly well-defined regions of high leprosy inadence.

1 Tropcal Africa —The tropical belt of Afnca shows the highest
rates per nulle over extensive areas in the world although owing
to the scanty population the total numbers of cases may be lews than
m India and China. Thus, the eshmated rates per mille of
population are 20 1n Belgian Congo 16 in French Equatorial
Afncn, 12 in Sierra Leone, 10 1n Brntsh Nigena, 54 1 Uganda
and 5 10 Rhodeua, the Gold Coast and the Cameroons  all arens
with the heavy rainfall of 30 10 60 or more 1nches a year  More
over 3 to 5 per mulle are met with 1n Mozambique, Angola, and
Zanribar abo with high ranfall

2 Tropical Ana and Oceama —A sccond belt of huigh prevalence
occurs in tropical Asin and Oceania with rates per mulle of 2 1n the
Dutch East Indian Islands, 2 7 in the Phlippine Islands 2 1n
Suam 13 10 Fifi 37 1n Hawail and 30 per mulle in the French
Oceanic nlands.  These tropical arcas have the very high ranfall
of Go inches and over annually

3 West Indian Islands and the Nerth of South America —The third
tropical belt of high leprosy o stuated in the Western Hemmusphere,
with rates per milke of about 1 1n some of the Wast Indlan nlands
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from 2 to 10 or more in Guiana, 3 75 in Colombia, and between
1 and 2 1n Venezuela and Braz!  also all areas of high rainfall
as shown in Map I] with a hot humid climate like the other belts
above dealt with

Low Incidence of Leprosy in the Subtropical Zone from
23} to 35 Latitude—The subtropical zone, although widely
infected wath leprosy presents a great contrast to the tropical one
i shownng few places with rates of over 1 per mille. The most
important exceptions arc parts of India and Chuna and the southern
portions of Japan areas with comparatively uigh rainfall  The
dry extratropical areas of North-West India, Western Amia, Northern
and Southern Afnca and Australia in the Fastern Hemuphere and
the subtropical belt of North and South Amenca nearly all have
leprosy rates below 1 per mulle  these zones have a lower ranfall
than the tropical onc as seen from Map I

Incldence -of Leprosy in Temperate Climates in Higher
Latitudes than g5 —These mclude Europe and the northern
parts of Ama and America in the Northern Hemuphere, but only
a small area of South Amenca, regarding which we have no
defimte data 1n the Southern Hemusphere. In no part of these
zones 18 the high rate of 1 per mulle now met with except 1o part of
Japan which has the high rainfall of between 30 and 60 inches
a year

YI"hJ: world wide relation between high ranfall and high leprosy
incdence 1 much enhanced by the further remarkable fact that
leprosy is nearly or completely absent from just those parts of the
tropics whose annual rainfall 1s less than 10 inches, giving rise to
a very hot dry chimate  namely French Mauntama to the west
of the Sahara Desert what was formerly German South-West
Afnca and the and South Amencan west coast areas of Peruy,
Bolivia, and northern Chile

India and Barma, with thearr cenrus figures of the lepers and
thar extremely vaned ramnfall afford a unlque field for more
detadled study of this queston  Rogers (1923) published a map

flwstrating 10 @ striking manner the p betweer
ranfall and bumidity and leprosy ach was pom

ted out by the Indian Leprosy ¢ f’ \ Thus the
uvely high Indian Ieprosy rates of o ~ per
mct\mhm&hcwr*n.rgxorBurma 1C.
Tastern Central the Hm very wet
roast of India _u of lugh 1 10t
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are met with 11 the very dry bot North West areas of the Punjab
Rayyputana, Sind and in Central Madms,  Surveys have revealed
rates varymg between 008 in dry Rajputana and g0 to 60 per
mille m humd Upper Burma.

The cexplananon of theas fact suggested by Rogers 1 that dry
beat 15 iumical to the survival of the lepra bacillus ouwde the
body but mout heat would favour this. Morcover numerow
insects bites of hot humid chmates produce minute lenons of the
surface cputhelum, which afford entrance to just those layers of
the dermal tiues where the lepra bacllus fourishes best Thu
conclumon was supported quite independently by the observa
non of Muwr 1 1923 {p r59) namely that the fint dscovered
lexions i over one thousand leprosy cars manv of which were
probably the sites of primary infection were most numerous on
the expated extensor surfaces of the extremuties, Thus both sets
ot facts support the now very generally accepted view that the
organiem most frequently enten the buman system through the
skn (p 85)

DISTRIBUTION AND EPIDEMIOLOGY OF LEPROSY
IN VARIOUS COUNTRIES

Although at the present day there can no longer be any doubt
that the bacitus of Hansen 1 the causanve agent of leprosy yet
we have stll much to leam concerning the precuc manner in
which the organnm psnes from ope patient to mifect another
person  Corusequently numerovs recorded epiderological facts
have an impartant bearing on the probable mode of mfecton and
ou the prophylaxa of the discase. The best method of desling
with the vast Lterature bearmg on these points was not cagy to
deade  the plan adopted m this work is to relate the more import
ant available data m the course of bref descripnoas of the world
distnbution of the ducase, which cap subseguently be referred to
when the vanous epdemclogical factors are d el

DISTRIBUTION IN EUROPE
We have alrendy seen in the historzcal section that Jeprosy a3 an
endemic duease died out of most of Western and Gentenl Europe
after 1 grest provalence e the Middle Ages, but cantinged to
some extent 1n the more outlymg parts such ax Jeeland Norway
Sweden the Baltue Prowifrees and Black Sea arcas of Rusus,
Cyprus Yugualavia, Romania, Greece, Crete, Spain, and Porrugal
and a small area 1 the Mannme Alps  The followng date

ilfustrate 1ts present inexdence sn these countries,
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Iceland.—Most intercsting  historienl accounts of leprosy n
Iccland have been publshed by Dr Ehlers, of Copenhagen and
by Dr Bjamhjedinssen, which may be conveniently summanzed
m the following chronological table —

AD.

874—Iceland colonzed from Norway

Twelfih and thirteenth centurkes—Leprory first known in Ieeland, probably
broughi

t by Crowders returned t N

1413—Two-third of the population died of the back death

1485~ wid decded on.

x;—l:pt-r:v-hmam epened but only onc-tenth of the casey could be
ken

1707—Smallpox killed 18,000 people (onethird of population) many
lepers died.

1714—Total crtimated st 100 to 170 o 3 to 3§ per mille

|763— incroased o8B0

200 lepcr.
837—128 counted this bs below the troe mumber
1816—Meadas epidemic carried off lepers,
B{B—Dnnthmﬂm,lnﬁncntvdgythcnm@ughdnvmof
and Boeck closcd the four leper hospitals, They were
fu bed condibon with ooly ot 5 begeing lopers and of Little we.
B72—g3 lepers counted In 15 of By musipal tes.
Egjn:;‘l:xn]fwlm:ﬂi\mmcddown.
84—\ udt of Dr who sew 138 lepers and advised segregation
measures.
Bofi—azG lepers known, or mille,
97— Sepitahy, buh by Daciah st opened 81 admutted
nd of year
1808 —Segromion Law pared in February
epery, mille a reduction of nearly two-thirds in ten yesrs.
7mleprn,o-7§pcrmﬂ]e.nrcd1nimdmne4anduh:mt'm
yoars.
032 lepers, or 0-26 per mille, reducton of i yearr.
:;5wmdm:mmmﬁgm
t s and that the benign anesthetic form b now much more
common than the mare infectonn nodolar one, )0 the discase
ix well under coatrol

The above 13 one long hustory of steady increase 1n the prevalence
af leprosy checked from time to tume by epidemics and famine,
until 1n 1897 in place of a vacillaung wadequate policy of leper
asylum, effective segregation measures were taken followed by a
rapid decrease in the disease,

Norway —The hntory of leprosy in Norway 15 of very special
Interest on account of the succesmful prophylactic measures which
have been carried out there dunng the last go years, which wall
be dealt with more fully under that heading (p 100), The
following data are manly denved from Hamsens paper at the
1897 Berlin Leprosy Conference.  The disease was present an the
Middle Ages and 2 leper hospital was at work at Bergen 1n 1266

2




2079 casey 4y, 1856 tubzequv:ndy raited further Inquire, to

2833 o 191 per mille, T, 1931 Lie Teported only ‘6g Casey
0‘023Pn'm.ﬂlt,mf~ﬂyold luunrﬂcr.m:nczvemm,
n been g,

Q]
Smdtn, 2ccording ¢, erh, cay cper
hoapieas m the Midd)e Ages mall foeyy hay Continued ¢,
the Prosent day 1 the Hcllmg-ln_nd and Dalecayy,, dustrycys, The
dueage )y ud 1o haye been Widaapragq in Bohuslang on the soygp.
WESt Coagt 5¢ the begmmng of the Tuneteensh Sentury ang have
decreayeq Tapudly aftar the grey, ht:mug fish CAme to 4 end 1p
(-3

8 own
Bumber of 103 way reacheq ), 1873 By the 5 AUon of similar
‘o those i Nom-ny CXCEDt thay notficanay only yyay
Ompuliary, the Rumber pyq fallen ¢ 89 by 1907 and only g
0006 pey mulfe, by, 1923 19 of whom were *EBregated gpg 18
domucyjegq 24uftb¢tomwmovu-tbengcot‘60m:1(]mmclm:)
In 1933 k’-“m%l‘cported 37 knowr, Casey, iuc]'-llilng 2 recent
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by 1872 the disense had greatly decreased, but was apparently
ramported from Russia. In 1897 Salzmann reported 67 casea
0-026 per mille. Admission 1 voluntary except in the case of
those conmdered dangerous to others (Fagerund) In 1931
hasmeyer reported 34 cases, 26 of the patients being between the
ages of 50 and go yeany  he attnbuted the dechine to the isolation
of 27 mostly infective lepromatous caser

The Baltic Provinces of Estonia, Lithuanis, and Livonia
(Latvin) contun an important focus of leprosy surviving from the
Middle Ages from thiy the Memel dutrict of Eastern Germany
became Infected about 1880 (p 66) Dchio reported over 1000
cases 1n the Baltic provinces in 1901 and 862 cases were then known
in Livorua alone  An interesting effort to control leprosy in ths
area was made by the Livonm Soaety for the Suppremion of
Leprosy founded by P Hellat by providing beds 1n leprosaria
1 1898. By 1902 1g6 cases had been admutted but want of com-
pubsory powers resulted i 84 beds remmining empty at the end of
1902 In Estonia greater success was obtained for mnce 1906
one-third of all the cases were 1n the officanl asylums and by 1913
scven-tenths were 30 cared for (hupffer)  More recent data show
17 cass with segregation of 15 of them, 1 Lithuama 1n 1g27
and 249 known, with 210 scegregated, in Lavorua 1n 1922 (Jean
sclme)  In Estonuin, Paldrock in 1928 reported 235 known cases
213 of these were segregated and 22 domiailed under medical care,

Scuth Russia shows widespread leprosy in the Black Sca and
Sea of Azov areas extending to the Casplan Sea and into Ama to
the cast of 1t up to the Aral Sea and to the sounth mto the trans-
Caucasian area.  The figures recorded by Clemow vaned between
002 and 005 per mille and totalled in 18957 1200 cases.
Petersen at the Berlin Congrens of 18g7 estimated the lepers in
the whole Russian Empare at gooo

According to Munch leprosy was probably introduced into the
Cnmea by a Genoae colony about the thirteenth century  The
dncase spread from there mnto the Don Cossack, Cuban, Terek,
and Astrakhan distncts.

In 1927 Bortkewatsch estimated the lepers m the whole of Ruma
at 879, but Vladimirov gave the official number as 1500 11 Sovict
Rumna and estimated them at 10 000 (Jeanselme)  According to
Sprawson in 1939 there were 3000 regutered lepers 1 the Soviet
Unlon  Cancanm, 700 Turkeitan, 1000 Astrakan 600 to 700
Far Emst, 100 and Yakutsk, go

Greece and Crete.—According to hatsalns (1915) leprosy has
for long been endemic in Greeee 1t was probas{:l!y’v) brpught by
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In 191§ according to Stefinesco there were 553 known lepers in
Romania  Gehr in 1941 reported that 140 cases were known m
Romama he estimated the total at 500 to 6oo In Bulgina
only 7 cases were known

Ttaly —According to Bordom Uffreduni Italy has a number
of indigenows lepen for an inquiry after the 1897 Congres
revealed 167 cases i twenty four provinces. In 1904 77 were
known i Sialy 58 n Sarmhma and a large, but unknown
number m other provinces, i additon to returned immugrants
from leprous South American tropical countnes, especially
Braznl.

At the end of 1925 274 known cases were dutnbuted over 44
provinces.  Range 1 1930 placed the number at 391 o-01 per
mlle, spread over 47 provinces (Jeanselme)

An OH Indigenous Focus in the Maritime Alps of Italy
and France n of great interest 1t mvolved the Ligurna provinee
of the former country and Provence in south-east France. Bolnet
and Chlers recorded that it 5 of very anaent ongn, posubly
mntroduced by the Phemcans It was known m the seventh
century 1n the sca-coast towns and n the thirteenth there were
26 leper houses n Provence.  An inquiry 1n 1901 showed some
50 cases near Nice mn the Manume Provinces a considerable
diminution since 2 previous search m 1893  the focus 13 not now
conmdered to be a senious danger  The decrease 13 attributed to
improved hygiene the wolauon of the well-to-do cases mn thar
own houses and the ranty of mamages with leper families, who
are avoded by the healthy The focs 1 mamntained only by
marnages between leper families and transmumon of the disease
to thar servants—another siriking example of houwse infection.
In 1929 Jeanselme found only 11 cases in this focus, 10 being
indigenous and 1 unported.

Spain 1 still widely infected with leprosy cspecially 1n the coastal
dutnets of Gahaa 1n the porth west, Andaluna in the south and
Valenaa in the east 522 cases were known in 1904 and Tello
atimated them at over 1000 In Gallwa a higher proportion of
females are affected owing to emugration of the husbands and the
custom of promiscuows living of the women which favours spread
of wfecion. Tello thought leprosy to be increamng 1n Spain
where no measures were taken agamst it unul a leper colony
was established 1n the Alicante dotnict of Valenaa, 1n 1909 which
contaned 127 cases 1n 1915, Malaga Granada and Seville have
leper hospitals and the Samtary Colony of Fontilles was founded
by a National Society  Lepers are often expelled from towns and



20 DISTRIBUTION OF LEPROSY

the Pheemcians and increased after the Egyptan imvasion n
1825 It 1s now rare on the manland but common 1o the 1tlands,
especally in Crete, where Katsains estimated the number at 1000
1 1915 a number 1n agreement with the results of an mvestigaton
by Ehlers in 1897 The latter obscrver found the earlier segrega
tion measures to have been illusory or cven harmful, for many
healthy persons were remding m the leper villages, including no
lexs than goo unmfected persons i the Canda one. Numerous
wfections were found among those Living with lepers, scveral cases
commonly being seen 1n one family or houschold. Ehlers there
fore held that the anticontagiomsts erred 1n quotmg Crete a1 an
example of the fmlure of efficient segregation measures. After
the Greck occupation the wmland of Spina Longa was used as a
leper colony but the conditions there do not appear to have been
altogether satufactory There 1 also a small leper colony n
Greece supported by voluntary agenaess In 1932 Copanars
reported that 549 cases or 0 08 per mille, were wolated. In 1941
Gehr extimated the total cases at 758 One third were i Crete,
five-sevenths 1n other Greek nlands, and the remamng 195 on
the maimland

Cyprus was alyo mfected with an estimated number of 228
cases mn 1939 (Muwr)

Yugoslavia.—In 1go5 Glucck recorded that no lews than 44 8
per cent of 317 lepers then known were nodular cases  In 1926
Araujo reported that 75 cases were compulsonly solated 1 two
1mall asylums most of which came from Bosnia and Montenegro
and that Recheljewrtch estmated that the true numbers are at
least 200 In 1941 Gehr reported 593 known cases 1 Jugoslavia,
with 100 1n Montenegro

Romanla.—According to Babes report to the 1gog Congres,
Romania showed two mam foa of leprosy one on the Southern
Carpathian Mountmns and the other 1 the delm of the Danube.
Compubory notfication was introduced 1m 1898  Recorded
figures show 407 cases from 1897 to 1goz and 551 from 1903 to
1908 Here, again, the discase 13 2 family infection wath two
to four lepers 1n one or two families in each place.  An attempt at
prophylaxis by means of obligatory uolaton of cases in ther own
homes has proved a fatdure for between 1897 and 1903 245
such lepers nolated n ther familes gave mec to 83 new 1nfec
nons, and from 1903 to 1908 123 produccd 61 new cases 639
per cent of the total nfections were 1n relatives, 55 per cent 10
ather persons living mn the same house with lepers and the reman
g go 5 per cent 1n nesghbouns and persons Inang m the locality
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In 1913 nccording to Stefancsco, there were 553 known lepers in
Romama. Gehr 1 1g41 reported that 140 cases were known m
Romania  he estimated the total at 500 to 600 In Bulgan
only 7 casy were known.

Ttaly —According to Bordoni-Uffreduzt Italy has a number
of indigenous lepers for an nquiry after the 1Bg7 Congress
revealed 167 cases in twenty four provinces.  In 1904, 77 were
known m Siclv 58 i Sardima and a large, but unknown
number 10 other provinces, n addition to returned immugrants
from leprous South Amercan tropical countrics  espeaally
Branl

At the end of 1925 274 knovm casex were distributed over 44
provinces. Range 1n 1930 placed the number at 391 o-o1 per
mlle spread over 47 provinces (Jeanselme)

An Old Indigencus Focus in the Maritime Alps of Italy
and France 13 of great interast 1t volved the Liguna provinee
of the formrer country and Provence 1n south-cast France. Bomnet
and Chlers recorded that 1t » of very anaent ongin, pomibly
introduced by the Phemaans It was known n the scventh
century 10 the sea-coast towns and i the thirteenth there were
26 leper bouses 1 Provence  An inquiry mn 1901 showed fome
50 cases near Nice mn the Mannme Provinces a conuderable
drmunution since a previous search 1n 1893 the focus 3 not now
conmdered to be a serious danger  The decrease u attributed to
improved hygiene the wolaton of the welkto-do cases in thar
own houses and the ranty of marnages with leper families, who
are avoided by the healthy The focns is mamtained only by
mamages betwern leper families and transminion of the duease
to thar servants—another stnking example of house infection
In 1929 Jeamelme found only rr cases in this focus 10 being
mdigenows and 1 imported

Spain is s6ll widely infected with leprosy expeaially 1n the coastal
districts of Galicsa 1n the north-west, Andaluna in the south and
Valenaa 1n the east 573 cases were known in 1904 and Tello
esumated them 2t over 1000 ¥n Gahitia & ngher proportion of
females are affected owing to ermugraton of the husbands and the
custom of promuscuous hving of the women which favonrs spread
of nfechon.  Tello thought leprosy to be incrensing in Spain
where no measures werc taken agammt it unul a leper colony
was established 1n the Alicante dustrict of Valenaa, m 1909 which
contmuned 127 cases 1n 1915 Malaga, Granada and Seville have
leper hospitals and the Sanitary Colony of Fontilles was founded
by a National Soaety Lepers are often expelled from towns and



Q2 DISTRIBUTION OF LEPROSY

dnven imto mountains or remote places. A leper from the
Philippines scttled at Parcent in 1850 1n an early stage of the
disease 1t spread from him alowly through the neaghbourmg
villages unt1l, by 1887 60 cases had occurred and 20 commumer
were mnfected 1n Ahcante province (Lelowr) A census in 1914
recorded 898 cases spread over g3 provinees a number Sampelayo
conudered to be far below the truth. In 1932 Ortegn gave the
number of known cases a3 883 In 1941 Gehr placed the known
cases at 928 of these 486 were nolated  The Health authorines
estimated the total cases in Spain at 2000 to 2500  Algera ha
been nfected from Spam (Raynaud)

Portugal, —In 1898 Falcal reported 466 known cates m
Portugal and estimated the number at 1000 1n 1920 Gomes
placed the number at 1553 In 1941 Gehr placed the known
cases at 1124 234 of these were in the Coimbra distnict. A
number of them occurred in persons who had returned from
Bmzil Viera also stated that in a survey he discovered gooo
lepers

Malta.—Leprosy has been known here since 1687 It was
found to be increanng in 1883 but st was not until 18g5 that steps
were taken to control 1t by means of compulsory segreganon. In
1917 a Leprosy Commusmion recorded 220 cases m Malte and 29
m Gozo 112 cass 057 per mille, were wolnted m the leper
hospital.  In 1926 Arauyjo reported 64 interned caxes and 23
paroled after treatment, a total of 87 o039 per mille, Isolanion
cost £100 per case per annum  In 1938 Muir found 85 known
cascs

In North-west Europe, includmg Great Bntun France,
Belgium Holland Germany and Austna, the number of indigenows
cases 13 50 small as to be negligible,. Mare numerows are patients
returming to those countries after contracting the dmsease 1n tropreal
areas  An mquiry in 1940 revealed only 40 cates in Great Botam,
17 of which were probably umnfective neural and tuberculod
cares  all but 4 were either folated 1 = home or under skilled
care  The danger of infection annng in the country 1s therefore
extremely small.  There are believed to be about 200 cases 1n the
neighbourhood of Paris and a few at Marsalles, Only one casc
of leprosy 11 known to have occurred in men of the Britmh Navy
n the past 100 years  thu indicates that fleeting and chance contact
with cases 1n foreign countries n not & frequent source of infection-
Under the good hygienic and climatic conditions the imported
cases very rarcly give rise to new infechons usually only as
the reqult of such prolonged close contact as sleepang m the
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same bed o1 an Infecuve case McLeod has reported 3 such cases
1 England .
- . -

It thus appeans that there are comiderable areas of Europe
sull showing endemic leprosy with a total of several thousand
indigenous cases.  With our prasent knowledge of prophylaxs
and treatment it should be pomsible to stamp out this ducnse as
has nearly been done by preventive measures alone during the
last few decades in Norway and Iceland. In addition, a number
of immigrants return to Europe yearly after contracting leprosy
1n the tropics, but with proper manitary precautions they very
rarely spread the discase

DISTRIBUTION IN AFRICA

The great prevalence of leprosy 1n humud bot tropical Central
Afnca has already been pointed out (p 11} There arc reasons
for believing that the disense has spread with the opemng up of
the Dark Contnent, for according to Mungo Park and Moore
leprosy was introduced into Vest Afrca by Sudan slaves Ker
morgant stated that the disease increased with the spread of
Mohammedanism owing to no precautions bemng taken againat
it. Tonkin dunng hu travels found the doease very common
from North Nigera nght acrom Central Afnica to the Sudan.
The figures 1n Table I show the rates per mulle to be very high
3o this vast area of poor and undeveloped country presents the
oot serious leprosy problem i the world, with the possible
cexeeption of China.

North African Subtropleal Zone with Low Rainfall.—It
will be scen from Aap [ and from the data on pp 13-15 of Table I
that this area, including from west to cast, Morocco A
Tunz, Tapol: and Egypt, shows the comparatively low estimated
leprosy matc of under 1 per malle. Thh 13 in accordance wath the
low rmnfalls of under 10 inches annually shown in AMfap I The
dry French Mauntama to the south of Morocco s also reported to
have very few cases.  Tunus cases include a number of immugrants
from Malta.

South African Subtropical Zono with Moderate Rainfall. —
South Africa 13 extenavely infected wath leprosy with the highest
rates in the western portion with the comparatively lugh runfall of
about go inches a year and lugh numbers in the neighbourhood
oft.hc;phzl and Cape Town.  Wet Basutoland showed the highest
rate of ¢ per mille in 1937 The dry and sparsel ulated
Bechuanaland has the much lower rate of o-25 Y pop
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The following hustorical data are of interest.

In Cepe Colony leprosy was unknown untl the muddle of the
mghteenth century when, according to Impey the discase spread-
ing down from the north affected the Hottentots to a great extent
and to & Jex degree the Bantu tribes, but 1t was not definitely known
among the Bushmen or i the Basutos It was prevalent among
the natives of the wnterior long before the arrival of the white man
who did not therefore mtroduce the duease, although it was
pasubly aug: d by free ce with the mfected Wert
Indies, The fint cases among the Dutch were found near Cape
Town fn 1756 the Government uwsued a warning and the affected
families were 20 completely ostracized that the disease 1 sud to
have died out.  As by 1B17 Jeprosy was found to have increased
connderably especially among the Hottentows, the lepers were all
ordered to be segregated m a beaudful valley n the Caledon
dutrict at a connderable dutance from Gape Town Over 400
were sent there up to 1845 when the plan was found Inconvement
and some old military buldings on Robben Island at Cape Town
were turned into a leper asylum which continued to 1981

Cape Colony which was earhiest wnfected with Jeprosy still has
the highest ipadence mn South Africa. Gregory’s 1904 figures
showed 2282 cases, 1 81 per mille and it » noteworthy that by
far the highest rate 1 1n the western province contaimng Cape
Town with 4 o4 per mille. In 1907 Mackny gave the number
23 27g0 2 21 per mille, for alf Cape Colony

Spread to Gnqualand West and Tremskesan Ternitory —In 1862 for
pohtical reasons  leprosy infected Hottentots of West Gniqualand
west of the Orange Free State, were moved to East Grigualand to
the south of the Drakensberg Mountains in the extreme north-cast
of Cape Colony They wfected bath the long track of country
they pamed through and thewr new headquarters at hokstad,
whence the disease spread widely until m 1895 there were nbout
80 1n hokstad dutrict and 448 in the other datncts  The duiscase
next spread to the Basos who formerly kept themsclves so alool’
(mmothambuzhntkpfwy\mmmammgthanand%

to strangers up to 1870. In 18 er manyBa.rut’
(o work 1n the Kimberiey munes contrncted the
and carned it to thar homes, 1 atly mereased
the next twenty-five years and on, I 11 pe
in 18g5

The separ for the di fImpey L
Mackay ar ge Free the Transv

for Natal o and o6 dry and
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populated (0-44 per squarc mile) Bechuanaland only 008 per
mille—all considerably below that of Cape Colony jtself It 1
of interest to note that in 1895 Impey reported that Pondoland
although bordering on nfected Basutoland was saud to be free
from leprosy owing to the cluefi excluding all lepenn from the
country on pamn of death and that Zululand had very few cases
on account of the drastic native custors regarding them  There
was however in 1939 a leprosy imstitution with 200 patients in
Pondoland and nnother with 472 1n Zululand

On the formaton of the Union of South Africa 2226 cases were
segregated 1n 1912 and 2501 in 1923 The 1938 annual report
records 2 6 scgregated cases in six institutions and 4502 patents
who had Deen relensed as uminfective or recovered 1764 of
whom were still under surveillance, making a total of 6767 o-6g
per mille  The effects of the isolatdon policy are dealt with on
p 105

Tropical Africa with a Hot Humid Climate and High
Rainfall.—As alrendy mentioned this w the worst infected large
lcprous area 1n the world 1n proportion to its populanon. The
following are the most important areas

Anglo-Egyptiam Sudan —The northern and central dry areas have
comparatreely little leprosy Here Atkey found 1t especially infre
quent among the Arabs Living largely on goats mulk, but more
frequent among the negro people without that advantage. On
the other hand 1n the southern humid Bahr-el-Gharal province
a survey revealed widespread leprosy In 1932 Crwckshank
recorded 6500 known cases of which 4B80oo were Bsolated and
treated, inchding all the infecuve ones  In 1935 there were
8461 known and 10,711 esumated cases, 1-84 per mulle  In 1540
Bloos reported that in the worst affected area of Li Rangu g58
cses were being treated 1n the settlement and 1458 at dispensancs
the incidence was at the hugh rate of 40 per mulle  For prophylax
s p 1a7

Abysune—In 1930 Féran esnmated the cass at 5500, 079
per mille, in this mountamous aren with a heavy rinfall. 1
doubtless an underesumate for in 1900 Wurtz and Leredde reported
a leprosy rate of 2o per mille 1o the capital city of Addis Abbaba.
In Jtahan Entree to the north-cast of Abyminia 1n rggz the known
cases were 555 or 1-39 per mille.  The combined area of Eritrea
and Abyssmia has an estimated rate of 101 per mille,

Brtuh Somalilond has o low ranfall and 1 1938 Muwir found
43 oolated cases and csumated the total at 200 058 per mille.
Some had apparently come from Abysunia
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Uganda, to the south of the Sudan, 15 heavily infected, expecially
the western province bordering on the highly infected emstern
Belgian Congo with posiibly the highest rate for an extenmve
area m the world. In 1928 Cochrane estimated the Uganda
cases at 20000 54 per mille. In 1938 Muwr found 1469 1n
scttlements,

Kenya to the east of Uganda, wath lower ramfall in the coastal
portion was esumated by Muir to have 4000 cases 1 13 per mille,
m 1938 Only 263 were solated

Tangonmnka also has a heavy ramfall and m 1928 Cochrane
extrmated the cases at 12 000 2 35 per mulle of which 3147 were
palated m 1938 When under German control 1n 1912 they had
maolated §800 1 47 voluntary leper villages, but wathout treatment
m the days before the improved methods were available,

In Zenzbar Island, off the coast of Tanganyika the cases were
estmated by Cochrane n 1928 at 750 35 per mille. In 1938
Mur found 115 molated. Compulsory molation had been aban
doned with improved morale.

In Maurthus Island the known lepers numbered 450 10 1928 and
40 were uolated.  The estimated number o 2250 3 62 per mille.

Muadagascar has o high inadence, with the heaviest rates on the
eastern mde where the ranfall u heaviast. In 1914 6373 casas
were known, 2 per mille 4200 of them were uolated with the
ad of the mumonaries, thanks to the French Governor General
Galliem. In 1926 Abbatucc: estimated the number at 6000 17
per mulle, with 2306 molated  Infants bomn to lepers are cared for
1 special institutions for five veans and 1f healthy they are then
restored to healthy reladves—an inportant prophylactic measure
which 1 dealt with later (s p 131)

Portuguese East Afnca, or Morambigus was reported by Falcao 1n
1902 to be widely infected.  In 1925 a Government survey regs-
tered 7000 cuses in the southern Inhambane district alone 350
were uolated 1n a camp  Cochrane 1n 1928 estmated the true
number at not lem than 14,000 4-67 per mille, 30 here also the
problem 13 2 serious one.

In Ayasalend, to the west of Mozambique, 1n 1935 219 of 319
known caset were uoclated (Mwr) The estimated number is
1600 1 per mille

Rhodena.—Soxthsrn Rhodesia 18 heavily mnfected. In 1935 Mouser
estrmated the cases at 6500 536 per mulle, with 1359 molated.
Nerthern Rhodesnia also has a high madence, which Cochrane 1n
1628 placed at 4500 cases, 4 5 per mulle  The whole of Rhodesia
has n rate of 5 per mille,
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Portaguese West Afnca or Angola extends from the west of North
Rhodena to the west const of Afnca In 1904 Wellmann reported
leprosy to be on the merease there and 1n 1928 Cochrane estimated
the numbers at 12 000 g per mille.

Belgan Congo is the largest and most central arca of tropical
Afrtcn and prosents a most senous leprosy problem  The north
castern N\epoko region bordering on the highly infected weatern
Uganda, 1 the most hughly infected aren In 1932 Dubos atated
that the admtted incidence m the Congo as a whole 1 about 20
per muille making a total of 00 000 cases and van Campenhout
reported 1n 1934 that surveyy dunng seven yean revenled 4600
cases among 443 700 people examined a little over 1o per mulle.
A commuson in 1939 recorded that 60363 leprosy cases had
been found  Of these 14 683 were uolated 1n colomes, nearly all
of the agnicultural type, and 3000 were 1n segregation villages or
camnps, all under treatment

Erench Troprcal West Afncan Passesstons —In all these extennve
arcas leprosy 13 very prevalent as shown o Table I Nos 42 43 and
47  The mam available data of the years mentioned from east
to west 1n thus region show mtes per mille of 16 1n French Equatonial
Afnca or French Congo according to Robineau 10000 5 per
mille 1n the Cameroons and 40 000 2 66 per mulle, enumerated
m French West Afnca mcluding French Gunea, Senegal the
Ivory Coast and Dahomey Even these high rates are doubtless
belov the true figures, for the rate of 16 per mille for Equatonal
Africa 1t calenlated from the estumated numbers 1n a portian only
of that area.  Morcover 1n 1914 Blanquer found 348 cases among
5874 persors examuned in three arcles of the Ivory Coast, 60 per
mille, Peyrot 33 5 per mulle among 6000 examined n the Upper
Sencgal Niger area and Damiel estimated 40 per mlle 1n the Middle
Congo  Very high rates have bern met with in the Cameroons
1n 1902 Ziemann found 142 cases amang 7000 persons comung for
vacanation, 20 per mille, and another ohserver found one-fourth
of the workers at Bangong to have leprosy Later Robineau
reported 1500 cases in part of the Ebolown ardle, a rate of 130 per
mille, and 4B60 1n the northern Garoun drele and he estimated
the total in the Cameroons at 70 000 2o per mille.

Bnnsh 1t et African Colomes present an equally grave problem,
E. Murr as the result of a tour 1n Mgene 1n 1936 aumated the
number of leprosy cases at 200 000 10°5 per mille.  (Ser alsop 127
on prophylaxis)

In the Gold Coast and Togoland arca Dixey in 1931 reported
4000 known cases In 1936 E Muur reported that 400 cases were
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usolated m this colony  Surveys are required to ascertain the true
numbers and meadence of the disease, which mav providonaily
be placed at 20 000 5 55 per mille

In Surra Leone 3656 cases were known mn 1936 and Mur et
mated the true number at 18 000 10 per mulle

L] - L] L] -

It 1 clear from the above data that, while the inadence of leprosy
13 comparatvely light in the dry subtropical northern area and
m very dry South west Affica, the central tropical belt shows the
heaviest and most extenmvely and severcly affected tract of country
m the world  With the exception of South Nigena the dennty of
the population of tropical Africa i far less than that of leprosy-
wfected India and China  so there u httle doubt that the total
number of cases 18 less in Afriea than in Asia  In South Africa
the disease 13 also widespread although 1t has a lower inadence
than 1 Central Africa and the conditions arc far more favourable
for the control of the discase mn the polincally more advanced
and wealthy southern area, where much has now been done to
deal wath the scourge (p 10%)

DISTRIAUTION IN ASIA

The North Subtropical Zone includar the low-rainfall arcas of
wouth-west Ana from Asa Minor to Afghanistan wath low leprosy
rates per mille. Thus Twksy B astmnated to have 600 cass,
o004 per mille Palotine 100 o't1  m Irag the esnmate n 300
o012 and Jran has 105 nolated and 525 estimated cases o 04 per
mille. The numbers 1o Afghanustan also are beheved to be few

The Eastern Subtropical Zone includes the hugh ranfall areas
of Japan Korea and most of China with 30 to 60 inches annually
Here the leprosy madence 1 correspondingly higher with the
estmmated rates per mille of 2 in Japan, 095 in Korea and 2-25
mn Chma the last 13 based on the very rough guem of 1 000 000
cases.  Formoea 1n 1929 was reported to have 4000 1 per mille

In Japan, according to Ashmead, the ancient hen system, under
which when an mfected person 13 found 1n a family of high soasl
rank he becomes an outcast beggar and 1 precluded from marrage,
may somewhat lumt the spread of the disease. In 1932 Oltmew
reported that 4638 of 14,261 recogmzed cases were solated under
the preventon law of 1go7 but the Government was opposed to
out patient chnics where early non-infective lepers might be treated
m nruch larger numbers at a far less cost than the £20 per head per
annum 1n leper hospatals exclumve of the heavy cost of the build
ngs. The care of leper children » also neglected there bang
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only 27 1n all the Government hospitals  In 1g1a Papellier placed
the cases at 102,583 1 94 per mille

Chana presents 8 snll more formudable problem wath a high but
unknown inadence among an immense population For the
evidence that the ducase has been spread widely by emigrants
from China, see p 8 The duscase i most prevalent in the hot,
humd southern provineas of Rwantung and Fukien and extends
inland to Yunnan although rare 1n the desert Talifu area of that
province.  The discase abo affects Shangtung where Maxwell
has reported the high inaidence of 1 per mille and that 1t Is also
common in Manchuna and Kans, but rare in Chili so that all
the more densely inhabited provinees are infected  In Canton
City Ras found an incidence of 1-6 per mille. The overcrowded
boat population $uffered mast A few cases are being treated
rmusonany cliues and homes

The Tropical Zone of Asia once morc shows the highest
leprosy rates epectally wn the Dutch Eoast Indies, Philippine
Islands and French Inde-China

The Philipprme Islands cases were esumsted by Hamelmann in 1933
at over 40 000 2 71 per mille, i spite of the great effort made by
the Amenicans snce 1906 to stamp the disease out by compulsory
segregation (see p 110)  Surveys by Guinto and Rodnguer
m Cebu Island show rates per mulle varying from o045 to 197
Overcrowding 1n the more heavily infected arcas only partally
accounted for the wide vanations. No relation between the
distributson of the disease and the runfall in the different klands
was found by Rodnguez but a3 1t 1 high in the whole area that
15 not surpnung

The Dutch East Indian Islaonds as & whale were reported by Sitanala
1 1926 to bave an anmated number of 100,000 2 per mille  of
these 4303 were nalated  The disease 1 2ad to bo moat prevalent
among Chincse immigrants and to have greatly increased accord
g to Broes van Dort, after the Dutch inported Chunete coalic,
He alio stated that leprosy 1s chiefly seen on the rainy west coast of
Sxmatra amoug the Chinese, among whom 1447 2 1 per mlle, were
traced by an incomplete cnumerntion 1n 1897 some of the
wndigenous tribes were infected  In Jana leprosy has been known
mnce the scventeenth century and was reported to have increased
after the closure of fourteen leper hospitals in 1868 a3 the result
of  commttee of the Royal College of Phywcians of London having
reported the disease to be hereditary and not contagious,

Among other recorded figures for thh arca are rates per mille of
10-7 in Ambona Iilend of the Moluceas group 5 to 10 per mille 1n
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Madura 1 per mille 1n Banda where the discase 13 reported to have
increased greatly after the closure of the leper asylum in 1872
Sunds Calebes New Guanea, and Dutch Borneo are all known to be
nfected  Bntish North Bormso was estimated by Cochrane m 1929
to have 500 cases, 1-9 per mille, only 50 of which were solated.

French Indo-Chima —In 1927 Audibert catmated the cases at
30000 15 per mulle  of these 5454 were molated manty m village
settlements.  He conndered the dmease to be a serous scourge
aganst which further prophylactic measures were necesary
apeanlly the provinon of attractive segregaton villages, waith
land and treatment provided these were reported by Mathn
to be popular Ragid compulsory measures were m force before
the French occupation but fell mto duwuse. The French Colonal
Government are now encouraging voluntary wmolation with
treatment.

Stam.—1In 1§29 Prmce Vallabhakara estrmated the cases at not
icws than 20 000 2 per mille with 480 holated at Chiengma
the north in a scttlement fist organized by Dr | W McKean
and 180 1n a Red Cross asylum near Bangkok, Over 1000 were
attending the cty climic

Malaya—1In 1927 Green recarded that 818 cates were malated
at the rebwit Kuala Lumpur Colony m the Malay States and
740 1 two colomes mn the Stramis Settlements He estumated
the total numbers at 1200 096 per mille. In 1983 the Semor
Medical and Health Officer of Selangor Dr Smart, reported
that just over 9000 lepers were undergoing institutional treatment.
In 1937 there were 1520 patients 1n the institutions in the St
Settlements 2120 1 the FMS and 267 m Johore. Out
patient treatment for voluntary cases has also been provided,
nnce 10 1929 the Pnnapal Medical Officer F M.S approved the
policy of attracting lepers to come early  with treatment at specual
chimes without beng arrested and confined  as was formerly
the case. Further children born to lepens are from
therr parents within fourteen days and no infecton 1 known to
have occurred among them,

Colon—In 1930 Sivasethamporan reported that there were
about 1000 known lepers 1n the nland of Ceylon, and an estmated
number of §ooo 0:66 per mille By 1089 surveys had ramed the
known cases to 3648, o-7 per mille.  (For prophylaxis, see p 114}

India presents an exceptional field for studying leprosy in & hot
eountry owing to the nix drcades of comyus figures available and
the epdermological studies of Vandyke Carter 1o Kattiawar of
Lews and Cunningham 1n the Kamaon Hills, of the India Leprosy
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Commussion of 1891 and the recent studies of Mwr and his
colleagues.  Although the censms returns are deficlent a3 regards
the incidence in females and the mumber of early cases the figures
have an important relative value as regards the dstribution of
the disease and the closc relationship between high rates in wet
and low ones in dry areas pointed out by the Indian Commmumon
and later studied by Rogers (s¢ p 12)  Table II shows the
number of cases and the rates per mille at each of the s:x decennial
censuwses for all India.

Tadlr IT—Cam A0 Rarte rrx Mois v Inoia

A Irsa Parmsa brew

Your Popadete Lepers | Reta per auile Lepers Rats parmiDe
18 198,281 169 | 108,807 oy 101,590 o

,a{f 216,679,353 128,089 o059 118,953 0-33
1891 | =74 126,a4q 50 I 0, o56
1901 } 294 301 g7 340 o33 g—_g
191t | 31 .'.ﬁsﬁ 109,094 o35 433

1931 s‘amm 02,313 o 122 P
193t | 352857 738 | 1479 oqr 125,867 47

The dechine in the returns after 1881 i 1argely the result of exclud
mg syphils and leucoderma previomly incorrectly included and to
a reduction of leprosy following severe famines between 1891 and
1go1  The dusease » probably about statonary for the great
merease 1n the cases enumerated m 1931 i1 certamly very largely
due to the greatly increased mterest taken m the discsse after the
ducovery of an improved treatment The Indian Commsmon
found po relatombip between leprosy rates and such factors as
dennty or fluctuation of population, race, religion and caste, except
that the poor suffer most and hill areas are more affected than
the plans.

The Indian census figures only include the typical cases readily
recognirable by the non medical tabulators  For cxumple, m
1875 C. Planck found 1665 cases in the highly infected Himalayan
dutnicts of Kamaon and Garhwal and in the plain ditnict of Banda,
all in the United Provinces, although the census of 1872 had only
recorded 801 in those areas  Vandyke Carter in 1876 dacovered
472 casea 1n the Katnawar State of the Bombay Presidency agaimt
158 returned in the same cenns. The much more extenmve
recent surveys of Muir and his amstants revealed among a total
of 2,435,610 persons examined 1n 4560 villages 1 vanous selected
areas of India 16,499 cases of leprosy o-7 per mille. In 61 distncts

3
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where the previous census figures were available the survey partes
detected four and-a-quarter trmes a3 many cases as had been
returned, malnly early ones not recognizable by the non-medical
enumerators. The commuttee appointed by the Central Advuory
Board of Health n 1941 calculate that the total number of
leprosy cases 1n Indie w probably about aight times the number
reported 1n the 1931 cenmm 150000  Thy would make the
number 1200000 They add It should, however be under
stood that at any one time only about one-quarter of these cases
are infechous that poably another quarter or less may become
nfechows and that many of them are exceedingly abght. The
problem of dealing wath such large numbers 15 thus proportionately
diminished.

* * . L] -

Az thus shows very extenurve distribution of leprosy with huigh
mecidence 1 the tropieal areas with heavy rainfall from Bengal
Burma and Siam eastward throughout Further India and Southern
Ching, the Philippines and m the East Incdian Islands, Owing to
extennve mmgraton from the south of China the discase has
been widely dimeminated by Chinese In the East Indies, and, as
we shall see below 1n the slands of Oceania,

DISTRIBUTION IN OCEANIA AND AUSTRALIA

Australia,—In the Northon Termiory wathin the tropical zone,
leprosy was found by C. Cook to be prevalent among the
and mmigrant native races and 1 1926 he recorded that 6 cascs
had been reported among a white populatton of less than one
thowand, In 1936 there were 117 cases nterned.

Qpesnsland, mainly within the tropical zone and with a compars-
tively hugh rainfall, has the largest number of lepers 1n
In 1g10 78 patients were scgregated  the cases had fallen to 50 m
1921 end numbered 63 1n 1984. The true number may be placed
at 815 o032 per mille. Between 1924 and 1938 129 new cass
were discovered m Queenaland and 126 of them were wpolated.

In New South Wales during the twenty six years from 1888 to 1913
the lazaret admutted 130 cascs, 55 whites and 75 coloured persons,
of whom 50 had died, 50 had been repatmated, discharged of
bad absconded. Only 21 o-014 per mille, remmmned at the end
of 1913 In 1920 there were 20 cases with an annual admsion
rate of § all recent ones had been in coloured races, In 1936
16 cases were isolated at an annual cost of about £200 each.

Western Awstralia—In the northern hot, humd Kimberley
drvinon 42 cases were found among 4001 persons examined, and
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the total known numbers rose to 58 in 1936  Other areas show
only scattered cases.  In 1936 there were 85 caves Interned

In Vidong only occaslonal cases are met with in Chinamen
and i Sowth Austraha the disease only occurs occamonally in a
sporadic manner  Tasmama 13 reported to be free.

Thus Australia ns a whole thows very little leprosy except In the
tropical parts of Queensland and in the north west  Coloured
immugrants are chiefly affected and scgregation and the repatna
tion of leper immigrants s being cfficaently enfoeced  In 1936
there were in all the leper stations 2go inmates Including 43
Europeans

New Zealand was reported by Mason in 1903 to be free from
any infecton of the indigenous population among whom syphilis
had been mustaken for leprosy by those who held a contrary
opinton He found only onc Clunese and four native lepers
among 1mmigrants,

British Oceanic Islands.—Fj: has long been infected  there
were 400 known casas in 1897 (Pernet) A Government leprosy
station was established 1n 1900 and the present hospital at M-h:-gm
opened 1n 191t In 1927 Nefl reported 439 cases there.
1936 Austin estumated the total number 1 Fiji at 2775 139 pcr
mlle. In 1941 the molated cases numbered 702 includmg admis-
nom from the Cook, Gilbert and other neighbounng ulands, but
m 1944 Ausun reported that the number was reduced to 681
Formerly the natives are reported to havo killed ol lepes who
developed breaches of the skan and they avow that since the Britlsh
Government stopped the practice the diseasc has spread. The
princapak medical officer thought that leprosy had increased in
recent years.

In the Bnfish Solomon Islands in 19368 Roms Innes found an inci
dence of to-2 per mille 1n 21 615 mhabitants exarmined.

Naou Island, which was taken over from the Germans after the
1914-18 War presents the latest and most striking example of the
rapid spread of leprosy among a small community of about 2500
people, including 1000 Chinese. According to Dr G W Bray
the fint mdigenows patient had lived near & leprous woman who
came to Naurn from the Gilbert Islands In 1912 and by rg20
three more indigenous infections had occurred among contacts
with the fint one.  In that year g0 per cent of the small population
died dunng an influenza epidemic aggravated by a definite dietary
defidency  Owing apparently to the resulting lowenng of the
resistance of the people, the disease spread with such appalling
rapudity that when four years later in 1925 the whole population
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was carefully examined, at the suggestion of Rogen, for eady
nigos of the disease, no lewx than 30 per cent (300 per mille) of the

1930) In 1925 the maximum number of 368 cases was reached,
18g of which were wolated as infective cases on one mde of the
uland and 176 clamed as uminfective were treated as out patents
at a climec. Fortunately go per cent of the cases were maculo-
angsthetic, and the remamnder nodular and mixed cases (s p
187 for the succemful use of modern prophylactic measures)

A few cases of leprosy have also been reported 1n recent years in
the following islands Marzshall Island, 6 cascs Samoa, 8 cases
Penrhyn Island, g cascy, first introduced from Samoa, but partial
segregation lessened the spread New Hebndes a fow casa,
brought from New Caledonia Friendly Islands, less prevalent
than formerly Gilbert and Elhce Islands, a few nodular cases
Walls and Horn Islands, a few typical nodular cases and many
panents with supclous nerve mgns  Doubtless other small
Oceanic ulands have leprosy cases.

The Hawall Isles, 1n the middle of the Pacafic Ocean, suffered
from a severe outhreak of leprosy mnce 1863 regardmg which
terestmg miormaton 15 on record. Attempts to stem the
epidemic by segreganon measures have given rise to much contro-
versy (s p 108) The discase was not mentioned at the tume the
Board of Health was establuhed 1n 1850 butn 1863 Dr Hillibrand
reported leprosy to be spreading repudly in Hawau Inland. He
stated that 1t was mtroduced by the Chimnese in 1848 the first local
case baing seen five years later and at the end of ten years it had
spread conmderably 1 the mmmediate neighbourhood of the
first casc. In 1864 1t spread to the other ulands of the group
~a very sumular history to that of the undoubted introduction
of leprosy 1nto New Caledoma and the Loyalty Isles by Chmamen.

As the majonty of the cases were of the more highly infection
nodular form—as s nearly always the case durmg the marked
ncrease of leprosy in any country—abundant sources of infection
remained in the villages.  The social conditions were most favour
able to 13 spread as the people had no dread of the discase.  They
lived 0 one roomed houses, slept together under onc coverlet, and
mdulged in  prommscuows and almost unrestraned  sexual inter
course. It 1s also recorded that there has not been a mngle case
of leprasy among the white or foreign population that was not

with long and mtmate amocation with thosc of the

native race elther having, or bang predisposed to the ducase
Dr Mountz 1n 1886 stated that wquines into the histones of
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cascs always chated  that contact with a leper for long or short
periods had exsted  He concluded  The whole hustory of
leprosy an the Hawaiian Islands, from {ts propagation to its present
raprd spread and development, verily proves that it can only be
accounted for by regardmg 1t a3 a contagious docase, In view
of the evidence grven 1n a later section (p 82) that leprosy is
essentially a howe infection the very mapid spread of the disease
under the favounng condstioms above descnibed 1 easy to under
stand.

The precise prevalence of the disense cannot be known on
account of so many cases having been hidden by the natives until
a late stage. The cates in the Molokai Settlement alone numbered
from 8-67 to 11 88 per mulle from 1870 up to 18g4, after which a
steady fall took place comradently with more effirent segregation
measures under Amenican supervision to reach 2 g per mille in
1915 (p 110) In 1925 Araujo found there were 1180 cases n
Hawail, 3 86 per mulle, 50 seventy years of compulsory segregnuon
laws often mefficently adminntered in the earher decades, had
failed to solve the problem by erndicating the disease.

The French O ic Islands (New Caled and Loyalty
Soacty (Taluti) and Marquesas) This group of tropcal islands
has Jong been known to have some of the highest leprosy rates
n the world, for the ratea per mille shown in Table I of the fint
editon of ths work were respectively 211 195 86 and g3-05
‘They are borne cut by Jeamselme s figure of a total of 2020 known
cases among 67 000 population, go-1 per mille, in 1932

The introduction of leprosy into some of these nlands by Chinese
immigrans and 13 spread 1n an epidemic form have already
been described (pp 8-9)  Attempts at partial isolation under
the contro] of the natve chiefs has had bttle success (p 112) and
although the heght of these epidemics appeams to be past the
problem of eradicaning the dmsense remamns & serious one espe
clally in the case of New Caledorua and the Loyalty Islands with
a preponderance of the huighly mfective lepromatous type.

- . - - »

The above data illustrate the senous nature of the outbursts of
Jeprosy 1n Oceama dunng the latter part of the mincteenth century

DISTRIBUTION IN THE WESTERN HEMISPHERE

In the Temperate Zone.—Canade has had an interesting and
longstanding focus of leprosy in the eastern provinee of Nao
Brunsnck which dates from 1815 in a poor French family from
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St. Malo Most of the early cases occurred in the first affected
family and thar descendants dwelling in extremely unclean one
roomed log huts (Liveing) A hospital built in 1844 admutted 32
cases durng the next five years and m 1849 the present asplum
waa opened at Tricardia to whuch 150 cases had been admitted by
1882 (Jeansclme) 1n the absence of compulsory powers most
uf(hmmadmxttcdinthclntcr:taguofthcdhuubywhmh
tume they bad infected others  The number decreased from 36
1 1875 to 24 in 1885 remained at from 18 to 28 up to 1goo  when
Smuth reported that segregation had become more prompt and
by 1916 the number had fallen to 14, m spite of a fow admismons
from other parts of Canada and among immgrants from Iceland.
A few cases have been detected among Chinese immugrants to
Bnaish Columbra 1in Western Canada and in 1929 Page eshmated
the total kmown cases 1 the Dominion of Canada at co (p 67)

Greenland has alio been found in recent years to have a few cases
of leprosy

The northern one-third of the United States of America falls
within the temperate zone, but as is shown below there » very
Lttle infection from imported cases in that area.

The North Subtropleal Zone includes the southern two-
thirds of the United States, Mexco and the Bermuda Islands.

United States of America.—Tadle JII ahows the relative
madence of leprosy 1n different groups of states in 1go1 and 1927
The first column gives 276 cases traced in Q1 states by the 1901
Commussion. Of theso 145 were born m the country 190 were
foreign born 1mmugrants, and the remainder doubtful 136

Taky I7I—Dnrasonos or Caas ot TaE Ustno Staror
101 AND 1937

Par
o | |
Squthemn States 1% 61 120 8a
Pacfic States 9 7 5
Atlantc States 11 4 14 10
Central States 1 13 2 T
North-Centmal Statos 40 11 4 s
TOTAL- 76 —_— 147 —' —_

had probably contracted the disease 1n the Siates, 68 outmde
and the rest were doubtful The 1927 figures are those of the
147 Amencans at the Carville Federal Leprosarium in Louinana
State at the time of a vint by Arayjo  In addition, there were
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64 foreigneny, including 13 from Clina and g from Greece,
makmg a total of 211 If snpected casas are added the total
was 373 Estmatng four additional eases for every known
onc Araujo puts the total for the United States at 1865 o-02
per mille

The data for the Sowthem States in Table HI show the great
preporderance of patients from thi hurmud subtropical area even
after allowing for the fact that the proximuty of the leprosarium n
the southern state of Loumana would make their admussion more
likely  In 1920 Boyd and \arren noted that most of the cases
this area were in whites of foreign parentage and that 6o per cent
gave a defimte hustory of previows contact with n leprosy case
(see p 65 for spread of leprosy in Loumana)

In the Paafic Coast States Hyde csumated that 158 cases had
been found up to 1891 manly among Chinese immugrants, most
of whom had been repatniated  In 1942 McCoy recorded that
475 leprosy cases had been found in Califormua up to that date,
of which go had died most of them had been immigranu from
Meweo Pacfic Islands and China  Not more than 14 appear
to have been infected within this dry area including two chuldren
of a leprous Japanese mother

The Aflantic Coust States sthow a few umported cases with very
litdle tendeney to spread  McCoy states that n New York only
2 cates out of 4o might powbly have been infected locally

The Morth Central States formerly wath many leprosy wfected
immgrants from Norway and Sweden, espeaslly in Minnesota,
are of speanl interest, because, 10 far from spreading in this healthy
and sodally advanced area the disense has nearly died out.  As
the result of a personal inquiry Hensen m 1888 reported that out
of about 160 known immigrant leprosy patients 1n that reglon he
could trace only 13 and perhaps 3 or 4 more were allve  the rest
had died without having given mise to any known cases,  Later it
‘was reported that 21 married leprosy patents had 98 children,
all of whom remained healthy It n generally agreed that very
few new cases originated from the leprous Scandinavian imml
grants according to McCoy Clase invastigation of 40 imported
ses thowed only 7 contact cases and these in turn gave nse to
only 1 doubtful case.

Hansen pointed out that Norwegian immigrant lepers to the
porthern central area of the U.S.A. lived in much bigger houses
than they had been accustomed to 1n Norway and they generally
had separate bedrooms in contrast to the overcrowded conditions
that then obtained in Scandinavian countnet, To these greatly

’
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were nodular ones showing a severe and highly infectiows type
to be present. The total may be esumated at 2000 o 57 per
mille.

In Hot Klingmuller in 1928 recorded 200 known cases and an
atimated rate of 0-43 per mille

In Porto Rien de Borao in 1928 recorded 137 known and 6o
segregated cass he estimated the total number at g4oo o351
per mille. In 1040 the recorded cases numbered 102 at least
13 mamy more are believed to exust (Doull)

In the French islands of Guadaloupe and Aartimque Jeansel
m 19~8 reported 850 known cnses, 1 g per mille.

In the Tfrgin Islands in 1940 a survey revealed 127 leprosy cases,
together with 20 suspected cases.  The definite cases gave a rate
of 5t per mille. There has been a rapid dechine duning the past
30 years more espeaally  thn is attnbuted to improved social and
economuc conditions and the isolation of cases, commenced in
1888 and made fairly complete snce 1910

In the Dutch Vest Indies Broes van Dort in 1896 reported 17
cases 2.9 per mulle  In 1932 Lampe reported 1107 known cnses
6-75 per mille.

The Leerward Islands medical reports for 1937 showed the following
incidence of leprosy Amtigua had 34 segreguted and g5 free o
total of 69 (in 1944 the known cases numbered go) Sk Kus
axd Aetis 41 segregated and 22 free, & total of 63 (1n 1944 the
known cases numbered go)  and Dommca reported 82 cases  The
total of known cases therefore was 164 or 1 17 per mille. Cochrane,
as the result of o vint to the West Indres for the Brituh Empire
Leprosy Relief Assoclation concluded that the true numbers must
be connderably hugher in the absence of surveys and that new
fnfections among children indicated that the dueasc 13 spreading
aided by the poor economic conditions in the mlands.

The Windward Ilends reports for 1937 showed the segregated
numbers to be 14 in Grenada, 25 in 8¢ Luage, and 17 in St Visernt
atotal of 56 or o-g2 per mille  No free cases are recorded and here
again the true figure must be much higher probably two or three
tmes the known cases, nlthough the rate 15 lower than in the
Lecward Islands and with fewer advanced contagious nodular cases,
3 Cochrane pointed out in 1935

The Bakama Islands reported only 4 Ieprosy hospital admisfons
In 1935  Bntich Homdwras reported 1 hospital admisuon In 1936
The Ilands in 1932 recorded 10 cases in the leprosy
bospital, o-2g per mille.

Jemaica 15 by far the largeat of these slands  In 1942 Mulr
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British Guiana.—Neal stated that over 400 cmses in negro
slaves are recorded in old documents and that only those abonginal
Indians who asocated with cases of leprosy in the asylum became
miected  Before the aboliion of the slave trade the Dutch planters
wolated all discovered lepers  with the subsequent removal of
these restrictions the duease spread  Later still East Indian and
Chinese immgrants brought leprosy which still exists among them,
The arylum at Mahasea recerved 77 cases in 1858 and by 1878 a
totnl of 11 0 has been admitted  They included 6,7 Negroes
339 East Indians 87 Chinese, and 35 Europeans, 32 of whom were
Portugucse  In 1904 Hills recorded a rate per mulle of 4 mostly
anxsthetic coses  In 1028 67 cases were segregated at Mahasea,
Svon after modern methods were adopted as described under
prophylaxas (b 116) with the result that the known numbers
rose by 1936 to 764 including 374 isolated in the settlervent most
of them being voluntary admussions  the remainder were treated
at out-patent duspensanies  In 1942 Murr put the total number
at 1000 about 400 of whom were at Mahaica.

Dutch Guluna or Surinam.—The ongpin and spread of the
discase was the same as 1n the adjacent Britsh and French terrd
tona  In 1728 the leprosy pauents vere fortidden to use the
roads, 1n 1763 ther importauon was prohibited and by 1790 the
white races had become infected and the first asylum was founded.
Many of the slaves emancipated 1n 1863 were affected and by
1897 Broa van Dort esumated the total at 2000 no lew than 25
per mulle The vanow represuve laws were unenforced but the
Chnstun  community supported two leper asylums. In 1932
Lampe reported 1107 known cases 6 75 per mulle, 482 of whom
were nsolated  Efforts have been made to ipmroduce modern
methods of control

French Guiana 1 belicved to have been mfected with leprosy
through 1mported Afncan slaves mn the sccond half of the seven-
teenth century and an edict to exclude leprous slaves was paned in
1685 but not enforced Vanous incflective attempts to usolate
the lepers abo failed  In 1859 Dr Laure stated that the dusease
bad increased so much that one-tenth of the population, 100 per
mille, were affected  but clephantins armbum was probably
fncluded. In 1898 only 67 of 450 known lepers were nolated
and no fficent precautions were taken, surprmng promuculty
being allowed  In 1goo Clarac found the diseasc to be increanng,

bout 11 per mylle being infected cspeatly the European convicts,
OVEr 9o per mille of whom were reported infected in 1918 (Leger)
when the tota] number of cazes was catimated at §73 or 22 per






DISTRIBUTION OF LEPROSY 47

Subsequently the unremitung labour of Dr H C de Souza
Arupo has revealed a higher mnadence in Brazil in 1936 he
recorded that 30 750 cases had been enumerated and he estimated
the total number 1n Branl at 48,430 11 per mille. Of thoe
11 835 were already 1solated in fifteen sanatona under very favour
able condiions, so much s nov  being done towards reducing the
disease.

The Southern Subtropical Zene ncludes nearly the whole of
Chile Paraguay and Argentina as well as Uruguay

Chile wath a very dry mountainous chimate 13 practically free
from leprosy

Paraguay, between Branl and Argentina has a considerable
ramfall and Lindiay thinks the disease has increased greatly
there in recent years  Browming in 1035 estimated the number
ot 4000 to 10000 the lower figure gives a rate of 444 per
mille.

In Uroguay a little farther south according to Guerrero the
number of known cases increased from 47 in 1898 to 237 1n 1929
and Vignale also thinks there has been a large increase, mostly
near the coast (Jeamselme) In 1935 Browning cstimated the
total cases at 500 6-33 per mulle, 40 of which were segregated.

The subtropical area of South Amenca shows a much lower
1ncidence of leprosy than the more humid and hot tropieal countries
already dealt with

Argentina was infected by the Spamards at the tims of 13
conquest and hospital yecords show gog Jepers 1o nearly roo years
from 1798 to 1896 The avernge yeardy admumions have gradu
ally rsen in the last thirty yeans from 1 to 14 with mereasing
commerce most of the reported cases have been in foregners.
The mast affected provinees are all in the north and east of the
¢ountry extendlng up from Bucnes Aures to Cormientes on the
Brazil border A leprosy conference in 1go6 reported a total of
730 ©'13 per mulle (B Sommer) which 13 admitted to be an under
@umate  In the same year a stringent law was passed but up
t‘;’917)\11'mt requests for leper asylums had met with no response

enna

Several observers have reported an increase in the prevalence of
leprosy  In 1927 Aberasury held that there were 2870 in the State
of Buenos Awres alone (Jeanselme) In 1923 Garan put the num
bﬂ'uﬁﬁﬁaknmmma,o-wpcrmxlle,wufw]ﬁch“m
scgregated  but Jeamelme (1934) stated that actually 7500 are
segregated and an equal number are at large, making a total of
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15,000 15 per mille so the problem 15 a serious one.  Susdm
1n 1985 placed the known cases at 2989 and estimated the total
at 7500 o-62 per mille,

- L] L] - L]

The recards are unammow 1n indicating that the aborigmal
Amencan Indiany were free from leprosy until the Spansh and
Portuguese conquerors and colonmsts brought the disease with them,
wiich shortly after was greatly extended by the enormous number
of Negro slaves imported from the great tropical African leproms
centre, and, after the emanerpation of the slaves, supplemented by
Chinese and East Indian immugrant laboures The highest
mcidence of leprosy has occurred 1n the wet tropical countries of

Lttle or no use until recently (p 98) With our present know
ledge 1t ahould prove possible greatly to reduce leprosy
m the smaller 1land colomes

Table IV —Estoeatep Larzosy Drammece o Tax Barrnm Earme

Aga
Indla and Burma b

3,600
B e 15
Armaoa Straits Settlements 3,000
Brituh North Barneo 500
Anglo-Fgyptian Sodan 11,000 110,100
%ﬂl’,‘l 4,000
m‘n"‘l‘ 12,000
Zarxibar 750 Ocxama
Mauritis 2,250  Now Guinea 1,500
1,600 Inland 159
North Rhodesia 6700 Solomon Ltands
6500  Fifi L7
1,000 Anstralia
South African Unlon 5,000 _—
400,000 TotAL 6,734
Canst 20,000
Sierra Leono 18,000 Asamiaa
West Indles £,000
ToraL 512800  Britieh Gulana 1,000
T
ToraL 2000
Sundry ___f_e
Graxo TotaL 1 7834%
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The total of 1 733,482 must stl be below the correct figure
which may provisionally be placed at 2 mullion cases in the Bnush
Lmpire.  Lxpenence 1in India and ebewhere shows that when
the early ca~s are included not more that about one of every
five s senowly infectnve.  This reduces the difficulty of dealing
with the problem to manareable proportions with the ard of the
modern methods of prophylaxs described 1n Sectlon 11

Mam guesws have been made regarding the total leprosy
cases 1n the world  The avarlable data in Table I amount to
about ge~q1 000 This 1s probably an underotimatc and five
mullion is as near ns we can at present get to the true figure



Sectlon 1-EPIDEMIOLOGY AND COMMUNICABILITY

CHAPTER III

CONDITIONS INFLUENCING THE
PREVALENCE OF LEPROSY

In describing the incidence of leprosy 1n different countries, vanous
factors influencing the prevalence of the duease have heen recorded,
which it 1 advisable to summarize before proceeding to ducims

1ts aetiology
FAVOURABLE CONDITIONS

Low Stage of Clvilization and Hyglene.—A low stage of
cvibization, with the accompanymg grave hygienic defiaendes,
u the most mmportant factor influencing the prevalence of leprosy
Thss 18 evidenced by the extensve Infection of Europe duning the
Middle Ages and by the duappearance of leprosy as an indigenous
dusease from most of Europe with the steadily fmprovmng condi-
tions under which the people lived Moreover 1n the tropical
and subtropical countnes in which leprosy 15 now most prevalent,
such as in Africa, India, Southern China, Malaya and Occanu,
the conditions under which the numetows very poor mhabitants
Lrve are but Lttle removed from those obtalning 1n Europe during
the height of the leprosy prevalence in the cleventh to the fiftecnth
centuries,

On the other hand, leprosy 1 no longer indigenows to any
matenal degree 1n the more hygienic Western European countries,
Morcover 1n the northern temperate areas of the Umnted States
among a number of infected Norwegian immugrants the discase
almost completely died out under the mmproved hygiemc condi
tions in which they lved Accordmg to Hansen this was mainly
due to the more spaciows houses they occupied allowing cach
person to have his own bedroom, an advantage that they had not
enjoyed 1n Norway Agam m England, France and other
advanced countnes of western Europe several hundred persoms
have returned from the tropics suffering from leprosy contracted
there duning the last few decades, but, except 1n rare instances,
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they do not infect those among whom they Lve. So it o clear
that there s hittle or no tendency for leprosy to sprend under
favourable hygrenic conditions m temperate clumntes  although,
as we have scen (p 42) the discase has become indigenous to
some extent among well-to-do French families in the subtropleal
areas of the southern parts of the United States of Ameriea eape
aally in Lowmann with a hot, monst cimate favournble to its
spread (p 11)

Defective and Overcrowded Houses furnish most favournble
conditions for the spread of leprosy and it 1 noteworthy that in
the main endemic tropical arens above mentioned the great majority
of the poor inhabitants live in overcrowded one roomed houses.
Thus, in Hawnli Green pomted out that the small one-roomed
houses crowded with men women and children wers very favour
able to the spread of leprosy and in Nyasaland Hearsay regarded
the overcrowding 1induced by the hut tax as favourable to both
leprosy and tuberde. Rodnguez in 1931 in the Philippines
reported & closc and mathematically demonstrated relationship
between dennty of population and leprosy prevalence in Gebu,
and he agrees that overcrowding especinlly ns regards slecping
accommodation, predisposes to infection.

Promiscuity, General and Scxmal, »o greatly favoured by
whole families hiving 1n overcrowded one roomed huts, has been
repeatedly shown to be a mast important factor in the spread of
leprosy cspeaaally among the poorer tropical races such as In the
Hawal and Oceamc Idand epidemucs of the last hundred
This 15 clearly brought out in the Hawau reports (p 36) includ
ing the {requent infection of Europeans through sexual
relationships with the natve women (p 81)  Hillls recorded the
same influence in Brtuh Guiana and an increase of leprosy in
Jamaica at this period was attributed to  free sexual intercournse
amoog leprous persoms Newman abo noted the influence of the
unrestrained sexual relatonshups in England in the Middle Ages
as favounng the mcrease of leprosy  In the Galicia provineo of
Spaun the exceptionally high inadence of leprosy among females
was attnbuted by Tello to their habit of living promiscuously
while thar hwsbands had emigrated and in the Marquesas
Indands epdemic leprosy was favoured by horrible promuscuity
(Bumson)  Infecton 1 predispased to in India by the Hindu
Jjomt family system under which several gencrations live together
mcgnchrgeho;ncsmnmcll:fmﬂomhnﬁngbcmfoundlnon:
such instance. tra in 1929 recorded that Bengal surveys
showed that villages with a single caste were least affected, but

-
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villages m which all castes mux together freely have the largest
number of cases.

Favouring Social Customs.—Great sociability of certan races
has been shown to favour the spread of leprosy 1n various parts of
the world. Thus Hanscn records that durmg the frequent social
vimts 1n Norway 1t was conndered very bad form for a vusitor to
object to aleep in the same bed a3 & leper of not in a very advanced
stage of the dmease. In the Sandwich Jalands, mn addition to the
great socaability of the people, their customs of smolung the same
pipe and canng out of the same duh the latter habit bemng very
common among the poor of most tropical climates, favour infechon.
Moner mentions that beer-drinking feasts in which all drink from
the same vessels 1n common cause the spread of infection m S
Rhodesia

Ahsence of Fear of Lepers has been found m vanous parts
of the world to favour the spread of leprosy especially among
the Mohammedans m North Nigeria, Sencgal, French Gmnes
(Kermargant) in French Equatonal Africa, m the Dutch East
Indies 1n Hawan and the Oceanic Ilands. In Europe the same
factor has been noted by Hansen in Norway and by Munch n
South Rustia among the peasants on the left bank of the Volgay
although among the people on the nght bank under military
Comack government, who isolated leprosy cascs, the disease had

almost disa,

Spread by Migration of an Infected Tribe has been recorded
in South Afnca (p 26) Maxwell in 1931 reported a tenfold
increase within a few years m the leprosy cases seen at the Mukden
Mimon Medical College this followed the immigranon into
Manchuria wrthin three yean of some three million people from
infected provinces of China.

Closing of Leper Hospltals and Cessation of Segregation
Measures, as a result of the Royal College of Phymaans report
of 1865 declarmg leprosy to be non-infective but hereditary were
recorded to have been followed by an increase 1n the prevalence
of leprosy by Iollis in Bntuh Gmana  with most dusastrows
consequences by Munro m St. Kitts, by Broes van Dort in the
Molucca and Oeliasar Islands, m Java, by Drognant Landré in
Dutch Guiana and by Ehlers in Iceland  the last instance was the
result of the heredity theory of orngin of leprosy of Damelmen and

Boeck.

Deficlent Diet has been thought by many to preduspose to
leprosy The great prevalence during the Middle Ages has been
attributed by some to the deficiency of fresh anmmal and vegetable
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food, especially dunng the winter months, when large quantities
of salt fish were comsumed (Munro and Newman) the latter
we now know to be very defectrve in vitamim so enental to the
mantenance of the remsting powens of the body to mucrobial
inveworns. Tonkm has suggested that the nearly total absence of
ammal proteins from the food of the highly infected tribes of
Nigeria and the Sudan may be an important factor in the grave
prevalence of leprosy in that extensive tropical area.  Atkey mn
1934 rcported the nfrequency of leprosy in the Anglo-Egyptian
Sudan among Arabs, who live largely on milk, as compared with
the greater incidence among negrocs without that advantage.
Rell 1 1933 recalled that n Dutch Surinam the rela
between & poor diet of nce and salted meat and fish has long been
held to predispose to leprosy infecuon.  Burnet 1 hus report to the
League of Natons in 1931 also stressed the importance of a dict
nch in vitaming, 1n addition to the modern chaulmoogra al treat
ment.  Muir 1n 1927 pointed out that leprosy inadence = high in
Burma and China, where there n defidency of mulk  but m
Caleutta Chinese patients do very well under the modern treatment
combined with a dret including mulk, whole wheat bread, and
fresh vegetables. The harmful effect of eating rotten fish 1w dealt
with on p 61 and that of & dict defiaent 1n vitamms in Nauru
Island has already been mentoned (p 35)

The Habit of Golng Barefooted has been found to predupose
to the prevalence of the anxsthetic form of leprosy 1n a number of
countries (p Bg)

UNFAVOURABLE CONDITIONS

Conditiom unfavourable to the spread of leprosy are mainly the
oppasites of the above-dexcnbed aranmtances.

Highly Civilized Conditions with Good Hyglenc, a1 already
pointed out.

Adequate Housing with separate sleeping rooms for each adult
member of the farly other than marned couples lending to less
promuscnty  especually sexual, and absence of such fa
customs as a family smoking the same pipe and eating out of the
same dah

The Fear of Leprosy leads to active measuras to prevent
contact by means of ostracinm of the infected famibes in ervilized
races. This led to the disappearance of leprosy for a comider
able time in South Afnca after the 1756 outbreak according to
Impey and in Loumana in that of 1785 according to Whte
Among some savage tnbes more scvere measures, such a3 forable
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uolation of lepers at some dustance fram the villages, their food
bedng taken out to them, are practsed by the natives of Senegal, the
Ivory Coast, the Comoro Ilands and 1n Madagascar accordng
to Kermorgant. In the Iast mentioned country the disease was
reported to have increased after the aboliton of ths preventive
measure on the French taking pomession of the island. Dalxiel
reports the same practice among the Hausas of Sokoto and Hecken-
roth in the Niger reglon.  Rogers was informed dunng a vt to the
Garo Hills :n Asgam that the same custom of 1solation was practsed
there, with the addition that 1f the patient lived too long he was
made comatose with drmk and cemated alrve i hs but. In
the Kattiawar State of Bombay Vandyke Carter long ago reported
the drownming of lepera. Isolation, together with burming the
patient s bed and deep bumal after death, are practed 1n Indo-
China, In Laocs there are few lepem on account of former ngorous
molation by the inhahitants 10 China 1solation of advanced lepers
1 special wvillages has long been used to a considerable extent.
Even 1n Spain lepers are reported frequently to be expelled from
towns and driven into mountams and desert places, Although
there is good reason for believing that these measures do somethmg
towards bmiting the spread of leprosy they often fal to stamp
out or greatly to reduce the duease on account of the incomplete
ness and mneffiency of the measures themselves and the fact that
most of the cases are isolated only when they have reached an
advanced stage and have already mfected others of their household

More severc and cruel methods have been adopted by some
savage races with greater success  such as killing all young lepers
by the Zorubas of Nigeria (Dalziel) and the destruction of all lepers
a3 s00m as they develop ulcers m Nyasaland (Hearsay) and 1n Fiji
only » fow decades ago  Chinese officers have besn known ©
shoot lepers and bury them In trenches Into which queklime has
been placed. The exclupon on paun of death of all lepers from
Pondoland m South Afnica and native customs n Zululand
have resulted in few lepers being met with (Impey) In Sumatra
the Dutch Government have had to protect the indigenous lepers
from bemng bumnt alive by the natives, These highly effective
mensures are mnapplcable among civihzed races, altbough ther
partial success 1 not without jts lessana,

The Eacape of Trihes having lutle or no ntercourse wath
leprosy affected races has already been thown to have been an
important factor 1n protectmg the former from infection with
lcprosy among the abanginal Indians of Brtish and Dutch Guiant
(pp 6 46) and Colombia (p 7) Hall has reported (Journel of
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the Leproyy Imrestigation Commiter) that among leprosy infected
negro slave families exiled deep mto the North Branl forests the
disense wns found many years later to have died out from among
them under the molated and more open-air life of thelr new
conditions

Epidemic Diseases attended by very high general mortality
have on several occasions resulted in great, but wsually only
temporary decrease in the prevalence of leprosy  as In the imtances
already mentioned regardmg Ieeland (p 17) and the black
death 1n England in the Middle Ages (p 6) As late as 1919
Atar reported that in the Garupa province of Brazl leprosy rapidly
ciminbhed from 18g3 when malaria became and remaned
common

- L] - - -

All the above evidence paints to leprosy being a commumcable
discase, the spread of which s favoured by imanmitary conditions
cipecially 1n a hot, hurmid climate. Infection is aided by defective
and overcrowded howses, general and sexnal promucmty socal

d with sleeping cating and together
and the absence of all fear of lepers which leads to the neglect of
precautions agumt close contact with infected persons, and the
absence or aband of all prophylactic measures against the
dnease. It 13 arded by an ill-balanced diet or one deflaent n
frah yvitamin-contaming elements The contrary conditions are
unfavourable to the prevalence of leprosy
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THE HEREDITY THEORY

Still more remarknble was the ascendancy gamed in Europe
during the nieteenth century by the theory of the almost exclunve
orign of leprosy through heredity due very largely to the teachung
of the Norwegian authonties, Daniclssen and Boeck, m ther book
published in 1848. In certaln countnes the hereditary factor in
additson to contagion, has also been believed 1n for centures, espe
cally in China and Japan and in some parts of Africa such a3 North
Nigeria (Dalmel) It 1 very ngnificant that in such countnes
1t 13 admutted that the alleged hereditary tant does not usually
make its appearance until the age of puberty and the disease h
never congemital, so the facts can be expluned at lenst equally
well by family infection  In China the hereditary influence n
believed pot to extend beyond the fourth generation up to which
the descendants of lepers are not permutted to marry mto families
free from the dnease, and they may marry only with descendanty
of leprosy infected familres of the same degree of remotenes from
the leper ancestor as thermelves

It 1 of interest to note the nature of the evidence of Damelnen
and Boeck, vhich served to convince thelr contempories of the
middle of the mneteenth century before our present knowledge
of the laws of heredity was available  They regarded the occur
rence of two cases of leprasy in a family wathin four generations
21 evidence of hereduary ongin quite wrespective of whether the
later patient was 1n the direct or in a collateral ine of descent or
was born before or after the wfection of the ancestor from whom
he was conndered to have inhented the ditease and urespective
of whether the parent was attacked before or after hus offipring—
all bang regarded as evidence of heredity They recorded the
following figures on that bans (Tadle V)
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As as early as 1869 according to the
above mble, the alleged hereditary anfluence showed jtself more
strongly in the collateral than in the direct ine and 1n the more
more distant sccond and fourth generations than in the more
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closely related first and third generations, quite contrary to the
Iaws of mheritance. Further 1if the casey of collateral descent are
omatted us affording no evidence of hereditary influence, a1 both
Landré and Munro mmntamn should be done, then 70 per cent
of Danclssen s tubercuiar and 62 per cent of his anmsthenc cases
become of spontaneous ongin instead of the 10°1 per cent in his
table, and the few cases m the first direct generation indicate very
feeble hereditary influence, even when the pombilities of family
nfection are put on one mde At St. Katts Munro found among
64 cascs with rehable family records there was no family hustory
leprosy 1n g4 and of the remaming g0 there was a hustory of direct
descent in only g—data much agamat hereditary origin.

Hansen recorded having found only 51 of 210 lepers, under
one fourth, had leper relatives i the direct hne of ascent 1n spite
of frequent mtermarriages m small isolated commumties. He
pomnted out that even in Norway it » perhaps remarkable that
where the appearance of leprosy may be considered as of relatively
recent date, there 1 very seldom any relationsip between the
lepers, nor do the latter descend from leper families of other places
Holmsen has recorded very instructive Norwegian figures regurding
93 lepers, only 12 or 1§ per cent, of whom had parents or grand-
parents who suffered from the duease, and no less than 11 of the
12 parents or grandparents were attacked after the burth of ther
children, so that m only 1 of the g3 was any evidence suggesting
heredity found

Vandyke Carter 1n hms report on a careful investigation of
leprosy mn the Kattiawar State 1n the west of India gave a table
of the relanonships between lepers, which shows some direct or
collateral taint in only go per cent and none 1n the remaining 70
per cent  of the tamted famihes 11 per cent showed brothers ar
wsters affected without any other familv tmint.  He concluded that
Tus figures would only indicate a hereditary talnt if famuly contagion
could be excluded and in a later paper he stated that he was
convinced that the disease was & commumnicable one, but pot to
any extent hereditary

Eblery of Copenhagen reported 1 1897 the results of hus io-
quines on heredity m the very favournble field afforded by the
wmall and well-educated population of Iceland, whero the greater
part of the leprosy patients had never quitted the country  He
found that only 56 out of 119 had leper relatives namely one or
both parents mn 22 brothers and msters m 20 and grandparents
in 14 generally the discate had declared itself in the parents long
after the hirth of the children and thus was only preudo-hereditary
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the evidence being more 1 favour of contagion than mheritance.
Of the 63 lepers without leper parents contagion was pessible in
43 and probable in 16 in 4 1t was of mantal orgn.

It may be observed that nearly all the recorded data in favour
of the hereditary onigin of leprosy belong to a penod when the
leprosy bacillm was esther unknown or not recogruzed as the
caunatrve agent of the diease. At that time so general was the
acceptance of the theory of heredity and the dubehef in the com
municability of the disease that the possibility of family infections
explanng the inadence of the discase was often not even con
udered and was never excluded At the present day when the
communicability of leprosy from onc person to another either
directly or mdirectly 15 30 fully establnhed, the onus of proof 1s
on the other side before cases can be considered as evidence of
heredlty the pomibility of infection must be excluded. Important
data beanng on the hereditary question based on a study of the
abundant matenal 1n the Culion leper settlement in the Philippine
Islands, were recorded by Rodngeez in 1926 Of 871 children
born at Cohon since 1ts opening in 1906 records of the gg8 sur
vrvors were analyied 42 per cent showed signs of leprosy infection
mcluding 24 4 per cent with only swspicows symptoms. The
age incidence showed a great risc between 10 and 16 years of age,
mainly attnbutable to lowered resstance at puberty and so
per cent showed first symptoms between g and 6 years of age with
an average of 5 years and g months.  Not a single one of the 871
children born at Culion showed congenutal infection and there
was no evidence of hereditary leprosy Denecke reported that
mn Vest Africa the proportion of the children in families who
developed leprosy was about the same when both parents were
wnfected as when only one had leprosy  he concluded that all
the known data arc against hereditary transmmlon.

Hereditary Predisposiion.—The question of hereditary
predispontion was also carefully studied in the Philippines but
no conclusive evidence either way could be obtamed if 1t occuns
at all 1ts role m dinerminating leprosy must be a minor one
On the other hand Simons, working in the Dutch East Indian
Molucca Itlands, came to the conclusion In 1933 that the fre
qumcyufwuincﬂ'mnfamlhumnb\mbeaplmncdbyl
theory of inhertted congenital dupomtion  Aycock in Amerfca
also supported this view but H. W Wade concluded after a do-
cunion of the subject, that only expenmental invesugations on
animals susceptible to leprosy ean afford definite evidence on the
point. Among older wnters Virchow and Liveing believed in a
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The one ducordant note was the report of the Indian
Commussian appomted 1 1889, the leading member of which was
the strong anti-contagiomust authority nominated by the Royal
College of Phyncians of London, Bevan Rake of Tnmdad, He
mantuned the ingeniows view that cases of apparent mfection
octurnng i an cndemic area were of no cvidential value, for 1t it
obviowsly very difficult to find cases onguating elsewhere, but
he admtted that the Dublin Benson case (p 83) afforded strong
evidence of infection  The Commusion adopted his view that
leprosy originated de oo this was merely a confesnon of complete
ignorance of the causation of the dssease In spute of the then proved
constant presence of the leprosy bacillss. Thus finding was
rejected by the influential Commuttee that had appomted the
Indian Commumon, and every international and other important
leprosy conference from 31897 to the present day has practically
unanumously endarsed the view that leprosy is a communieable
discase,

Nevertheless the precise manner 1 which the causative organ-
ism pames from the diseased to infect the healthy is still uneettled.
Important light may be thrown on the subject by a conuderation
of data from the vast hterature, including a study of 700 cases
collected by Rogers in which the probable source of infection
was traced as a bashs for the study of prophylactic measures {p. 80)

DIFFICULTY IN TRACING LEPROSY INFECTIONS

Long Incubation and Latent Periods—Some authonties
the umal incubation penod between the recepuon of
the camsative bacillus m the fisues and the development of the
first symptoms at from 6 to 8 years. Cases are on record 10 which
1t apparently lasted one or two decades, but it 13 now generally
beheved that in such instances shght latent infoctions have been
overlooked and an exacerbason following some debilitating
duesse has been mistaken for the first clinscal signs of the disease.
Tt only requires a moment s conmderation to show how such long
mtervals between exposure to mfection and the appearance of
defimite symptoms of the ducase greatly increase the dufficulnes
in tracang the source of mfection, a1 compared wath the few days
mcubation of most of the infoctive duscaser. Would it be easy
to trace the spread of small pox and to prove it to be an infective
disease, if 1ts meubation period was ax long as that of leprosy?
The Slow Development of the Discase and the natural
tendency for panents to hide their condinion a3 long as possible for
fear that 1ts ducovery mught lead to lifelong incareeration without



COMMUNICABILITY OF LEFPROSY 65

hope of amelioration, still further adds to the difficulty of early
dingriosn and tracang of the source of infection  espeaially when
that source is a relative, who may have hidden his or her condition.
The great difficulty in finding cases in the ecarly stages is well
brought out by Hamens cxperience m Norway From 1851
to 1870 the percentnge of cases detected dunng the fimst three
years of the diseate vaned between 18 and 24 i Bergen and
Stavanger and between 4 and 22 in other areas. If such was
the case In a European country with a good sanutary service it s
not surprsmng that in backward tropical countries, wath few
qualified medical men and highly suspicious races to deal with,
msuperable difficulties are frequently encountered in traang the
ongn of any given case of leprosy  Fortunately several instances
of 1t Introduction into previously umnfected cvilzed countries
have furmshed concludve data, which are worthy of narration

here.
Evidence of Group Infections in Newly Contaminated
Countries.—

The Caps Breton Outbreak was reported in 1881 by Fletcher who
lahontously mvestigated it.  Betsy McCarthy was born and lved
on Pnince Edward Island close to the Canadian mamnland where
the Trecardie leper asylum s mtuated. At the age of 52 after
the birth of all ber cluldren, she develaped leprasy and died of
it in 1864 five of ber children, aged 20 12 10 12 and 20 all
males except the last, contracted and died of the discase subse-
quently to tharr mother  The daughter marmed John Dale, who
died of leprosy sx yeans later and two of ther daughters, grand
children of the first panent, abo died of the dbease. A man,
vho attended the fourth son when il of leprosy and laid out
his body had leprosy soon after and died of it.  James Cameron
marned a healthy daughter of Betsy McCarthy and had two
healthy chuldren. He was accustomed to sleep wath the fourth
fected son and he developed leprosy in 1870 and was very
il of the disease in 1880 Thw five children and two grand
children of the first patient contracted leprosy as did three males
unrelated to the family but living with them dunng the fllnesy of
some of the family although there were no other known cases
on the island at the tme this it 2 most conclusive example of
repeated house Infections after long contact with leprosy case,

The Lowinana Eprdeme is equally striling and has been fully
recorded by White.  Leprosy was known in Loulstana in 1785 but
apparently died out. The next known case occurred in 1866 1n a
Fi who died of leprosy in 1870 Three of her four

5
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som and one of two daughters developed leprosy in 18712 they
all hved 1n the same small town. Next a ncphew Lving cght
miles away but frequently vinting the family d

mn 1875, and 1 1873 a young gird, not related to the family but
who nursed the fint patient durmg the last stages of her filnen,
showed ugns of the duiscase three yean after the death of her leprous
patient. Lastly a young man unrelated to the family but who
had frequently slept duning 1875 with the fourth mfected son
developed leprosy m 1877  Thus, within cleven yeans the fint
patnent, who had extensrve ulceration had given rise to leprosy
m four children and one nephew while two persons living with
the mfected cases but not related to them, had also become
mfected  although no other cases were known in the country when
the mother of the farmly developed leprosy  Other cases suhse-
quently appeared in the naghbourhood and the duseasc has con-
tinued to the present day

Such histores furnuth conclunve evidence of the communicability
of leprosy through prolonged close contact with the dmseased—
much more 50 wmndeed than any number of apparent infectiom
countrnies where leprosy has long been endemc.

Memel Outbreak sn Eat Prusna—Equally conclunve are the
details of the outbreak of leprosy wn the Memel district of Germany
carefully worked out by the chief medical officer of the distrct.
The infection of each group of cases was traced to Ruman female
leprosy cases who came to remde in the dustrict as domestic scrvants
with the results bniefly summanzed in 7abdle V7
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Thus 1n every group the imtial case was a Rutnan from the
neighbouring long infected Baltic provinces, who had come to
the Memel dustrict as & domestic servant, and 1t war clearly estab-
Lshed that infection nearly always ocourred only after long contact
with a leprosy casc living in the same house  the following are
typical cxamples. A Ruman peasant scrvant came to live in
a houie and during the next four years the father and all three
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children became infected it next appeared i a frendly family
where the mother three children, one female servant and the
second hisband of the infected woman were all attacked. A
third family was infected from the sccond and the father son
two daughters daughter in law one mad-scrvant and two men
servants were all attacked by leprosy  On the other hand many
families remauned long with a mngle leprosy patient as the infective
nes of different cases varied much. No less than 69 of the 77
cases were of the nodular and mrxed vaneties and only 8 purely
ansesthetic.  All the cases from whom infection was traced were
nodular oney—a very mgnificant fact to which we shall return
(p 70) Ofthe 16 cases remaining 1n 1908 11 were 1n the leprosy
ssylum while several httle if at all infective nerve cases were at
ther homes under medical supervinon  the outbreal was on the
declime following prophylactic measures adopted in 1899  although
previously to that date the number of cases had increased steadily
m ench five yearly penod

Examples of the Spread of Leproay following the Intro-
duction of the Di g Tropical Races in a Low
Stage of Civillmation.—Although 1t 1 wrually far more difficult
to trace in detail the spread of leprosy among tropical than in
European races, yet the following cxamples serve to ylustrate it
rapid spread among such communities when the disease 1 first
mtroduced samong them.

Rodnguer Island Outbreck —A fsherman named Diango went
from Mauntius to live on the nesghbouring nland of Rodriguez,
and developed leprosy four or five years later  From what trans-
pired he must on his arrval have been 1n the incubation peniod
of leprosy seang thac were no previow cases i the nland
When the dwease was clearly developed he went to hve apart
on a mountun four miles away A year or 3o later his former
cmployer s son with whom Dhango had worked on the same boat,
showed ngns of leprosy  Up to 1920, forty or fifty years after
Duango s landing 23 cases had occurred on the island, 16 of whom
were the descendanty, either direct or through marriage, of the
family of the sccond casc, and the remaming 7 of Diango humsclf.
Duning the Iast scven years there had been 5 deaths from leprosy
and 7 new casen.

Introduction of Leprosy mte Netal—In 1843 two natives returned
to Natal from the Cape, where they had each lived with 2 native
Jeper woman for three yean., On thear return they each married
2 healthy native woman, Two yeans later both the returned men
developed [eprosy and one died within three years of a very acute
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attack. From the kraal thus infected the ducase spread from
tribe to tribe and by 18g5 all were mfected although the finst
mfected tribe wat mvolved to the greatest degree. A Government
nquiry i 1886 revealed that over 100 cases had arisen from the two
imparted forty three yeans before by 185 132 addibonal cases
had been reported making over 200 mn all  (Iinpey )

In Colomia, Montaya reported the case of a merchant infected
from a negro alave 1n a town previously free from leprosy  thurty-
three years later there were 67 known cases denved from hmm 1n
the town.

Nazru Island Eprdepne —Thus small Paafic 1sland was fint infected
during the German occupation m 1gr11 or 1912 through a Gilbert
Ialand woman, recognised as a leper by the doctor but allowed to
land by the Governor (Morgan, 1925) From 1918 to 1g20 four
cases of leprosy were recognired, three died dunng the mfluenza
epidemrce and the survivor became an advanced nodular case, By
1922 there were 34 cases all but one Nauruans and g of them
relatives of the survivor of the 191820 group and g more were
relatives of one of those who died dunng the epidemic. No case
was found at thus trme among the Chinese or Europeans, who lved
apart from the Nauru Islanders The g4 cases were distributed 1n
threc groups 16 had onginated from a batch of 4 early cases,
another 1g from a second group of § cases, and the remaning 5
were 1n a detached central distnict  The only other cases that had
occurred on the uland were those of two Chinese immugrants Living
apart from the Nauru Islanders  they were repatnated and did not
mfect other Chinese  There thus appears to be no doubt that
thms sertous epidemuc, which by 1927 was found on close examma
tion to have mfected go per cent of the natve population (p 137)
ongnated from the unfortunate overruling by the crvil authontes
of the doctor who at first had prevented the infected Gilbert Islander
from landing Once more it is demonstrated that in a small
closely supervised communty the spread of leprosy from an infec
tive mmugrant was casily traced  this leaves no pomible doubt

the commumicability of the discase or of the necesuty
of protecung healthy comununities by excluding or repatnating
leprows ymmugrants (p 133)



CHAPTER VI

CONDITIONS INFLUENCING
THE CONTAGIOUSNESS OF LEPROSY

Brrore conmidening 1n greater detail the conditions under which
{eprosy hay been mont frequently cormmunicated from the diseased
to the healthy there arc certan facts greatly influencing the
wfectiveness of the disense which must carcfully be borne in
rmund 1 relation to indrvidual cases

THE FAR GREATER INFECTIVENESS OF
LEPROMATOUS AS COMFPARED WITH
NEURAL CASES

The data grven mn the bacteriological sechion (p 152) afford good
grounds for belicving that lepromatows cases, mcluding the mmxed
forms with both nodules and nerve lemons, are much more fre-
quently the ongin of new infections than the neural type. These
data show the copiows ducharge of the bacllh from ulcerating
nodules and the very large percentage of lepromatons cases 1n
which abundant ducharge of the organinms occurs in the nasal
mucus, as compared with the absence of lepra bacilli from the
perforating ulcers of neural cases and thar comparative infre-
quency in the nasal dncharge of such cazes. This conclonon is
abundantly confirmed 1n recorded literature.,

Thus, Delno quotes Lokh & figures showmng that in two parhes
among 48 nodular cases 36 70 per cent, had in all probability
been sources of infecion  yet in 18 nerve and mixed cases no
suspiaocn of spread from them had ansen. Agan, in the Sdgn
distnct of Norway there were 36+6 per cent of nodular and 43 4
per cent of nerve cases and the number of additional new cases
vaned between 8 and 10-8 per cent  but at Soendfiord  with 726
per cent nodular and a7 4 per cent of nerve cases, the percentage
of new cases vaned between 14 4 and 195 Thus the new cusas
vaned closedy with the percentage of the infective nodular cases
In each place Dehio and Lokh therefore coneluded 1n 1897
that nodular leprosy is an infectious dsease, whereas maculo-
anxsthebe leprosy is caused by infection through the Bacillus lpre
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or the leprosy virus, but 15 not in itself, or only to a shight degree,
contagious Hansen and Kaurin of Norway also held that
nodular cases were most infective and that this form preponderated
in Norway when leprosy was reported to be increasing  In some
of the instances of the most rapid extensions of leprosy nearly
all the cases were of the nodular form, as in Hawau, the Loyalty
Ialands and New Caledonia. Cochrane (1945) has reported that
in St. katts Island cvery case of nodular lcprosy whose contacts
had been examined had infected from one to three children,

Agan, in 1935 Chrishan reported that at the Dichpali leprosy
hospital mn India none of 23 children in eleven familics with one
parent suffering from the littleinfective neural form had con
tracted leprosy  but when one or both parents suffered from the
fectiouws cutancous type no less than 101 (go per cent) of the
110 children showed definite ngns of the duease. In the Belguan
Congo Degotte found that 1n 49 per cent of foa of infection the
appearance of a lepromatous casc had been quickly followed by
an extennon of the disease.

Lastly 1n 113 of the 700 cases collected by Rogers (ses Table X
p 80) 1n which the probable source of infection was traced this
source was nodular m no less than 107 or g4 7 per cent  only 1n
the remaining 5-3 per cent was 1t a nerve case. These are very
conclumve figures.

Neural cases with ducharge of baalli from the nose, which
form a gmall mmanty of the whole (p 152) cannot, however
be looked on as completely harmless, although far less dangerous
than nodular oncs

VARIATIONS IN SUSCEPTIBILITY WITH AGE

There {s now general agreement that children and young adults,
particularly about the age of puberty are especally hable to
develop leprosy Over the age of thirty years the hability to
contract the discase when exposed to contact with leprosy cases
decreases although no age period is entirely exempt.

Mont of the recorded data only note the dates of detection of
the disease or admmstions to leper asylums, and not the date of the
onset of the duease. In the data used in prepanng Table VII the
xges at which the diease was first noticed were carefully recorded
As such figures do not indicate the ages at which the actual
nfection wath the leprosy bacillus took place, 1t was pecemary
in order to get at least apprommate figures, to deduct the average
incubation or Iatent period, which may be placed at three to five
years (p 163) The estunated ages at which mfection probably
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octurred arc arranged 5o as to show the percentages of total Infec
tions which had taken place up to the end of each age perrod and
those which occurred after g5 years of age. The figures of the
Indian Leprosy Commumen and those of Vandyke Carter were
obtawred by deducting five yearns for the incubation penod from
therr figures showing the ages of the omset of the duease. The
figures of Munch for South Ruma were estimated by deducting
three years from the date of onset.

The gencral results of the four sets of figures ;n Table VII are
remarkably paralld aspecally in the case of the ages from o to
20 Up to @ to 35 yean. As they are derived from some 4000
casaa they afford a firn bans for concluding that n approx-
mately 50 per cent of the cases the infection occurred between
the first and the twentieth year of life, 67 per cent originated
before the end of the twenty fifth year 75 per cent by the thrtieth
year and over 80 per cent by the thirty-fifth year  Thus leaves
under onc fifth at subsequent age penods, although the disense
has been known to develop after Bo yeamof age At ages below
20 the figures of three of the reports are alo closely similar
namely § 10 8 per cent below 6 years of age, 19 to 21 per cent
up to 10 yean, and 33 (o 40 per cent up to 15 yean

The fgures of Tonkn for lughly infected Nigerda and the Sudan
show comiderably earlier infection nam¢ly no lews that 39 per
cent by the age of 10 years, 73 per cent by g0 and 85 per cent
by 30 yeans of nge. It 1s of anterest 10 nots that these very early
infections among negro races with at least ten tunes as
high a leprory rate per mulle and a Jower stage of avilization than
those of Indu, Tonkin also poted that the average age of the
nppuramenflcprmyln_-,ammwithothcrcuuoccurﬂngin
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the family was only 13 26 years, but among 167 patlents with no
other case in the family the average age of the appearance of the
ducase was 2083 years thu shows carlier development with
greater exposure to 1nfection.

In the Bankura distnict of Bengal 61 per cent of the cases were
found to have onginated carly in Ife. R, G Cochrane in Madras
found house and farmihal contact the most mportant factor 1n
infectdon no less than 69 7 per cent of leprous chuldren had been
i contact with an open case and 70 open or lcpromatous cases
of leprosy had mfected 141 children  Among adults 1n the same
families only 18 to 22 per cent became infected

EVIDENCE OF THF SPECIAL SUSCEPTIRILITY OF ~
CHILDREN TO LEPROSY

Many authonfties connder children to be especially Lable to
infection through close amoaation with lepenn  they mclude Lie
of Norway Ehlers and Verdier who state that children are mn the
greatat danger of Infection while living m a house contmning a
leper and Dohi of Japan. Veendam in Brtuh Guiaoe met with
cases i children over 4 years, who arc sometimes infected by
nurses and servants, and Dalzrel In Sokoto found cases in grand
children of 6 to g years negro children bemng commonly brought
up by therr grandparents while ther parents work. Arning found
8 cases, 7 27 per cent, among 110 schoolchildren he cxamined n
two Hawauan schools.

Denny’s extenarve statishics of the Philippines ahowed 16 4 per
cent of infectons among children aged from 1 to 10 years and as
many as 44 per cent wmn those who had lLived with leper parents
for 7 to 10 years, that is, over the usual incubation period of the
dusease, Further figures from the Culion leper colony up to Febru
ary 1922 showed mfection of 14-2 per cent of 308 children born
1n the colony and not separated from ther leper parents and 18 8
per cent more with suspicious mgns of the duesse bringmg the
total of probable imfections up to 83 per cent. Denny observed
that the number of infections increased with the dursunon of
exposure 1 children under 5 years only 2 per cent became
undoubted cases from 5 to g years 12 per cent, and between 10
and 1g years of age no les that g6 8 per cent had been attacked—
very serioms figures demanding adequate preventive measures.
Onece more, Velesco 1n 1934 reported from the Manila hospital
that out of a7 adults with 125 children, 8o were ecxamined, and of
these 61 76 g per cent, were leprouws  mostly carly cases for only
22-g per cent were bacteriologically pontive.  In Surinam however
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Lampe in 1933 reported that only 26 per cent of 69 children

of lepes who survived the fint year of lfe developed leprosy

some of whom he thinks were infected after leaving the asylum

Sand and Lic have also recorded evidence of the great suscept!

bility of children in Norway Their combined figures relating

to go10 children of 587 couples showed 7 per cent of the children

infected when the father alone was a leper 14 per cent when only

the mother was diseased and 26 per cent when both parents were

lepers  Vandyke Carter in India found earher development of

Jeprosy in badly infected dutricts namely 16-7 per cent who had

developed leprosy dunng childhood while elsewhere there were

only g per cent  he aho noted the later age of omset of nerve cases

wiuch may be explained by longer incubation and the more frequent

occurrence of the milder and slowly developing neural form in

persors infected at o peniod of life when thelr resisting powers

against infection are greater  He mentioned that nearly all cases

under 20 years of age had infected relanves. At Tarn Taran in

the Punjab leprosy was found to appear largely in childhood or

carly youth the average age of onset of 105 cases was 1625
years (Abraham)

Hollmann gives data from Honolulu showing mereamng per

centages of infectioms in children with looger perlods of contact

parents (p 163) The average tmo of exposure

g leprosy was five years and the average penod

1t after cemation of exposure was also five yean.

1 South Rusua found that when there was more

“prosy 1n a famuly 45 per cent of the cases occurred

and among brothers and msters. In 1857 1n

sent of 145 chuldren born in the leper asylum

w swpiaows ugns of the duease (Drognant

ac same arca Lampe in 1933 found symptoms

traced children who had survived over ane year

the duease developed from the fourth to the

CONCLUSION
bundantly show that children and young adults
age arc most susceptible to the infectlon of
ly infections are espeaunlly frequent when there
hving 1n the same houses as healthy children
widely prevalent, thereby affording greater
ose amociation with lepes  these facts are of
nce n relation to the prophylaxis of leprosy
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FREQUENCY WITH WHICH INFECTION CAN
BE TRACED AND ITS8 BOURCES

The great difficulty in tracng the source of infection of leprosy,
with its very long mncubation period and often slow development,
has already been poimnted out (p 64) To this must be added,
m those countries where attempts at compulsory segregation
have been made, the custom of the patients, denying the existence
of any leper relatives, who mught otherwise be dmcovered and
nolated Neverthelew wherever careful inquiries have been made,
mn 2 conmderable percentage of known lepers one or more leper
relatives or close asociates have been traced from whom thar
infection may posmbly have been denved  thus 1 proved by the
date shown in Tables VLI and IX The figures range from 29
per cent 1 Denny’s large Philippine series in which only leper
relattves were counted to 89 per cent in the Caucasu, The
lowest percentages are in the large series of cases mn the Philippine
Irlands and Hawau where the figures were compiled from incnm-
plete records over a number of years and where active segregation
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measures had led to cases being ludden the patients having a
strong incentive not to acknowledge that thelr relatives were
lepers.  They are higher in small senes carefully invetigated by
the actual reporters 1n which contacts are included consequently
these are more likely to be approximately aceurate,  Under such
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comparatively favourable conditions 1n 6o to 89 per cent a history
of posnble infection from another ense can be traced—a very high
figure for a discase with such a long mcubation and latent period
Rodnguez and Planulla (1934) by house to-howse wnquury among
3130 persons in the Philippines traced previous contact with a leper
w 8o per cent of open bactenologically pontive cases and 1n 68
per cent of closed bactemologically negative ones 44 per cent
and 3 per cent respectsvely had Lived in the same house a3 a leprosy
cue.  InBengal R R. Chatteryi found house infectron 1n 54 7 per
cent and asociation with a leper in 22 8 per cent, making a total
of 775 per cent. Mur (1923) traced previous contact with
lcpcnm53pdccntofmfcchom,mdyhoumanu[mmparcnu
and gmndparents

In the course of a survey of 10,000 persons 10 Bengal villages
Lowe (1938) obtained a defimte history of contacts {n g:!l:r 80 per
cent, mastly with open cutancous cases.  One third were infected
by near and anotber third by dwtant relatives the latter are
often due to the Hindu Joint family system of three generations
Living in the same house.

THE MOST FREQUENT BOURCES OF INFEQTION
From Affected Reladves—In the case of the Phili ines,
R-mn:nh,'{'lﬂj\ Taran asylum in the Punfab province orpr)ndln
and data are flable regarding the relations from
whom the infection was most probably denved from these the
percentages shown in Tables VIII and Y have been worked out.
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Thcmmtlu'ihngfcnnm:uthcfrcqumcymthwh!chtbcmﬁxuon
was derrved from a blood relation as compared with conjugal
wfections  The explanatton becomes apparent when the actual
relationships are conudered, for it will be seen that the majonty
reaching as high as 73 per cent in the Philippine and 54 per cent
mn the Romaman senes, were infections of children from parents
and between brothers and msters or coutins, nearly all of which
are likely to have taken place dunng the highly susceptible first
two decades of hfe  The number of house infections in unrelated
vaned between 2 and 5 per cent.

At the Robben Ipland leper asylum of Cape Colony Gregory
obtamned 2 lustory of g3 § per cent of 568 patients having one or
more leper relatrves  the numbers were, 1 6% cases 2 relations,
n 48 cases § 1n 83 cases 4, 1n g2 cases 5 in 6 cases 6 and in the
remaining 4 no less than 7 infected relatives  In Fiji Austin (1932)
found that 81 of 105 patients gave a history of a lcper relative,

A number of infections are frequently found in one family
Thus, m Fii Neff (1929) reported an Indian famly m which &
son contracted leproty from a neaghbounng fnend from hmm hu
father mother and five of his mx brothers and mstens became
infected, and only one child who left the household early escaped
the discase.  Mur (1934) found that of 17 children in ux families,
who had lived up to mx years with an infectious case of leprosy
10 had developed the discase he has also noted that the younger
the age of infection the more likely is the child to develop the
serious cutancous type. Wayson and Rhea (1934) record finding
g or more cascs 10 1o per cent and 2 or more in go per cent of
infected houscholds.  The Medical Officer of the Cayman Inlands
n 1936 recorded a family tree traang the succesave nfection of
11 relatives and 4 contacts between 1825 and 1904.

The practical importance of theso data will appear under
prophylaxis

Frequency with which Healthy Persons Residing in the
same House or in Conjugnl Relationship with = Leper
contract the Diseage.—The dats on this important pomt arc
dertved mainly from the Hawauan records of McGCoy and Goodhue
(se¢ Table VII) the figures 1n both classes varied between 2 and
& per cent. It 18 noteworthy that those of McCoy and Goodhue,
@ving the data for males and females scparately present almost
nmular for conjugal wnfections, namely 51 for males and
48 for females but the house mnfections show 2-2 for males and
47 twico as high, for females. Thus 13 explanable on the ground
that women spend more time at home on domestic duties 1n close
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approamation to the keprosy patients who have an especial
incentnve 1o shut themselves up in thar repdences in countnes
mch as Hawan where active segregntion measures have long
been in force hatamto gives very mmular figures for Japan,
namely g 8 per cent of comjugal and e 7 per cent of house infec
uont. \McCoy and Goodhue record that m 1886 to 1888 at the
Molokay leper scttlement of the Hawauan Islands no less than
16-4 per cent of the healthy persons lving in the settlement
chuefly an conjugal relationshup wath lepers, became infected
Mountz 1 1886 reported that he had examined 178 healthy
Moloka: attendants, mostly marned to lepers in February 1885
amd agan in February 1886 and be found that no leas that 17
g5 per cent, had developed leprosy in twelve months,  Conditions
in the settlement at that time were very bad and subsequently
with improved care such infections greatly decreased

The comparative infrequency of conjugal infections has been
fully confirmed by rrcent observations. Thus Murr (1g28) in
Indi found only 2 g per cent of traced infections of this nature.
Simons (1933) in the Molucea Islands investigated 157 marriages
where one or both parties were lepers and found that 1n 19 both
had been affected before marmnge and only 2 could be regarded
»s having been contracted after mamage  Bechelll (1936) in
Brazil traced conjugal infectiorms in g-7 per cent of 506 cases,
ncarly always in the carlier years of cohabitation

The type of the infecting leper 13 important, for Doull and
others (1936) report from Cebu, Philippine Islands, that before
mfection previous contact with a leprosy patient, at least as intimate
as aleeping in the same house was met with 1n 88 5 per cent, and
family contact in 26 per cent, of the investigated cases  and in all
Irut two instances the antecedent leper was known to have been
bactenologically positive

Distribution of Lepers in an Infected Country —Numerous
observers have found that leprosy b pot regularly ‘dutributed 1n
any mfected arca, but tends to occur in groups i certan villages
vhile nerghbounng ones entirely escape the discase, Thus Lokh,
m the Baloe uland of Ocsel, with long present but sparsely pre
valent leprosy in a scattered agncultural population, found that
the cases were not regularly distnbuted but were for the most part
crowded in certamn villages, farms and families 1 definite foc
With constantly recurnng evidence  that lepers, before the appear
ance of the drcase, had lived 1 more or lem close contact with
lepens In 19 imtances the attacked person had shared the
same bed with a nodular leper and 27 were mfected after sharing
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to those among the general population s less. Further in the
Philippnes Plantilla (1933) found 32 per mille infections among
contacts with other lepers but only 26 per mille among 13 886
schoolchildren representing the general population A survey in
Cebu, Philippines, showed a history of previous house contact in
35 to g7 per cent.  In the Bankura distnct of Bengal 80 per cent
of new cases gave definite evidence of previous contact with leprosy
of an infectiows type in 5o per cent through living in the
same howse and in g0 per cent through extra familial contact
In Cebu Doull found that the annual mk of contracting leprosy
o about five tmes as high with as without house exposure At
Batavia Dutch East Indies, house-mate infection was traced n
52 per cent of cases.  In Panama contact wnfection wes traced 10
74 per cent of cases the disease was mainly a familal one.
Among 116 new cascs visuted either 1n hospitals or in therr homes,
in all but onc pror contact with a leprosy case was established.
In the United States g6 per cent of native bormn cases could be
allocated to known arcas of prevalence of the dmease  out of
396 statbonany patents only 4, 1 per cent, fafled to give a hustory
of contnct with a source of leprosy It thus appears that the
more advanced a country 15 socally the larger proportion of
cases m which the source of infection can be traced.

THE CONDITIONS UNDER WHICH LEPROSY
IS MOST FREQUENTLY CONTRACTED

The bLterature of the last seventy years teems with recorded
cxamples of vanous condittoms under which leprosy appean to
have been communicated from the sick to the healthy  The exact
mode or modes by whuch the lepra baallus panes from the discased
to mfect the healthy are stll, however obscure and the conditions
under which the dicase 13 communicable can best be studied by
an analyns of a large number of recorded cases in which the
probable source of infecion was traced.  For thus purpose Rogens
has collected 700 cases from the Lterature of some five decades
and embodied the results in Table & which may serve a5 2 bams
for the discunion of this difficult aspect of the leprosy problem.

CONJUGAL INFECTIONS, INCLUDING COHABITING OF

UNMARRIED PERSONS

These close relationships account for rapectively 85 and 43 of
the 700 cascs, a total of 18-28 per cent, almost one-fifth of the
whole number  This i especially noteworthy in view of one of
the stock ar of the ant gonist having been the
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ranty of such infections.  The great majonity of cases of cobabitng
occurred 1n tropical countnies where men have frequently been

period of the dusease after hiving wath leprows native women, In
rare cases the disease has apparently been contracted by sexual
relationship with a leper woman on a single occamon  1n three
of these the symptoros appeared rempectively ten months, one year
and two year afier such exposure to nfection. In at least one
the man was under the influence of alcohol at the time,

Tabls X700 Casss v Wirow Tx Proaasix Sourox
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Explanstion of the Comparative Rarity of Conjugal
Infections.—Nevertheless, the frequently recorded opmon of
expenenced leprolognty that conjugal mfections are rarer than
might be expected from such closo intimacy by correct, for we have
already scen that only from 2 to 6 per cent of persons living in
such relationship to o leper contracted the disease.  That Is very
much the same proportion as 1n the case of persoms Linng m the
same house with a leprosy pauent.

In the finst place most married perom at the dme of expoture
to conjugal infection will have passed the maost rusceptible age.
Secondly the moat mnfective nodular form of leprosy commonly
involves the testicles and decrenses or ends the sexual powers of
the male. Thirdly when one partner develops leprosy by the
tme the disease reaches the mfective stage conjugal relatombips
commonly ceas. Thus, Leww mn India found in many cascs the
Ieprosy-affected hmband or wife living alone 1n a hut outside the
&mﬂyhmnc,andMunchrclntcdthatinSauthR;mxmm&ctcd
wifch[mq\mmlymmedoutoﬁhehumenndcohabnmummpped
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In thee various ways the relatomhip of many penons mamned to
a leper b reduced to much the same degree as that of house or
other contacts  thss explains the very amlar frequency of conjugal
and howse infections shown in the last two columns of Table VIII
The numerous recorded cases of infection of males through
cohabnting with leprous females are easily undenstood as here
the male being the healthy partner the conjugal relationship
wnvolving the most intimate contact wall be continued with great
mk of wnfecton  especually 1if the female is suffening from the
lepromatous type and has lepra bacilli i her nasl ducharge.
Can Leprosy be Transmitted by Sexual Intercourse?—
It is remarkable how widespread 1n tropical countries is the bellef
1n the sexual communication of leprosy The Chinese held that
males are often infected 1n thus way while the Chinese women
believe that they may get rd of the duense by selling 1t to a
male through sexunl intercourte, and they even go out afier dark
for thi purpose (Canthe) In Africa the natives of Madagascar
and of North Nigena (Dalmel) hold the same belief and Thiroux
quoted Leloirr Clacac and others a3 1n agreement with the posst
ity of thn mode of commumeation of leprosy  Nor 1 bacteno-
logical evidence mn rupport of the pombility wantmg for Babes
ard Kalindero reported having found numerous lepra like bacill
on the mucous membrane of the vagma and uterus as well as in
human semen  Ghluck has noted leprosy lemoms on the glans
and prepuce as well a3 on the vulva. Thiroux hmself examined
the vaginal mucus of 100 leper women and found lepra like bacill:
m 2727 per cent of nodular and 3 84 per cent of anesthenc casay
making g per cent of both clanes combined  Thu, with the much
higher percentage of pontive results m the highly infective nodular
than in the nerve cascs goes far towards negatving the pomible
fallacy of the aad fast bacll found beng of the smegma vanety
On the other hand, Munro and also Pichon in New Caledoma
conudered that the close bodily contact might account for the
infection without ity being directly due to the sexual act, N C.
Macnamara, however thought the not infrequent ulceration of
the male argan mught Jead to the female bang moculated with
leprosy during sexual intercourse and hermorgant stated that in
Cochin-China many wives are attacked through con
ther husbands, & tagion from
We may therefore conclude that, alth 1t cannot be taken
a3 proved that the Infection of lcprmyo:g:ttua.lly conveyed by
lh:uxux]uctlt)df,hhbynnmcnmunl&dythatmchmay
occanonally be the cas, although very much lew frequently than
6
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the contagion of syphilis However that may be, there &2 no
doubt that leprosy 1 often contracted either direetly or indirectly
by cohabinng of the scxes somtthmes apparently on a single
occanon, the clote contact mvolved being very favourable for the
transmuon of the lepra bacillus from the duseased to the healthy
partner especially through nasal ducharge of the bacili. Such
mfections may help to explain, firstly the increased prevalence
following puberty and accondly, the great preponderance in adult
males, a3 they are more promiscuons than females in their sexual
activities, Further the exceptionally tugh incidence among the
women of Gahiaa already mentioned (p 21) 13 attributed to their
urregular sexunl habits during the long absence of their husbands
as1s the extraordinaxily rapid spread in such countries as Hawai
where the women arc reported to be 30 promucucus that they
seldom know who are the fathers of therr cluldren

HOUSE, ROOM AND BED INFEQTIONS

The largest number of cases in Table X come under ths heading
with 39-84 per cent, two-fifths of the whole clearly constituting
the moat frequent conditions under which the disease 13 commun:
cated from the healthy to the nck. In g 14 per cent, almost
one-fourth there was a definlte record of the infected person
having slept 1n the same bed as the leper from whom the disease
was contracted, although no conyugal or cobabitating cases were
mcluded Thir brings bed infectrons up to 27 44 per cent, over
one-fourth of the whole senes, and In another 5 per cent the same
room was octupied  Nor i3 this all, os room and bed records
were only obtaned 1n the case of the more highly civilized races,
but among the poarer and more backward troplcal people it s the
general rule for the whole family to live in onc-roomed huts, and
dleep the dmensed with the healthy upon one mat and under
one tepa, or bark woven covering” (Aming Hawai) Thi
applics to most of the inhalntants of India, Chma, Oceanin, Africa
South Amenca and numeros tromeal nlands infected with
leprosy  Even m such a country as Norway Hansen recorded
that 1n many of the leprosy-mfected houres 1t was customary for
the men to slecp all under one coverlet 1n one room and the women
m another room, and he stated that when 1n certaun festive seasons
farmers famihes vt each other for danang and stay the night
1t 1 considered  excecdingly rude to refuse to sleep in a bed with
a perton who 1 alghtly leprous  Again i Hawwmi guests are
reported to be entertained by  the company occupying onc large
bed spread on the floor  and onc or mwore families commonly
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occupy the same bed.  In Riga the admbsion of five lepers to the
leprosarium from chantable mnstitutions led to a search which
revealed g in all who had been attacked within three or four
years after the admusdon of four lepers to these institutions.

Of the 25 7 per cent of howse infections 11 per cent occurred m
tropical climates where they must have been almast all at least
room and frequently bed Infection cases. If we take two-thirds
of the 11 per cent to have been so ths would bring the bed
infections up to at least one third of the total 700 cnses—a very
ngmficant figure which indicates that prolonged close contact 1
commonly necessary to enable the discase to be tranymitted. This
15 o fact of the greatest importance in relation to prophylactic
measures

Under good samutary conditions 1n the temperate zone leprosy
infections are very rare, but in 1877 Dr Bemson recorded the case
of an Iruh soldier who developed leprosy a few monthn after hus
return to Dubhin from twenty two years’ tropical service and died
after x yenr and a hall. Dunng ths perzod hus brother slept in
the same bed with him and wore hu clothes, and although he
had never been out of Great Britain he developed nodular leprosy
Juan de Agua recorded that in Spain a man with leprosy infecied
successvely two brothers who had slept in his bed for two yeans
and three to four years respectively

Household Servants and the Spread of Leprosy —The
importance of howse servants {n spreading and mamtainmg the
prevalence of leprosy has frequently been pointed out and we have
already scen how extermvely the Memel dutnict of Germany
was infected by the introduction of leper domestic servants from
Rumma (p. 66) Further evidence on this pomnt b furnithed by
Dehio, who reported cases of infection from servants m Runmia
and also from unrelated persons inhabeting the same room. He
concluded that leprosy » not solely a family dhease, but one of
the househald and of close intercourte poverty forcing the healthy
and the ock to share n room or & bed. Landré records no les
that twelve cases of purc-hred European children belng infected
with leprosy by leper servants, wet nurses or playmates in Dutch
Guiana alone. In Sweden Sederholm found that the attacked
wu-e“dd:udﬁ]d:m,rdnuom,ormuormchpcrmwho
frequently vinted families residing 1n the houtes where the illness
had been”  Veendam, 1n his twentyseven yean expenence 1n
Britsh Guuana, repeatedly found lepers as servants and nurses
from whom children were infected.  Mulr found a lepromatous
case serving in a fugh-clasy Calcutta restaurant
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THE INFECTION OF ATTENDANTS AND ASSOCIATES

Infection of Attendants.—In view of the frequent assertions
of anticontagiorusts a few decades ago that the dmease could not
be commumnicable because attendants on lepers were very rarely
attacked by leprosy 1t is nteresting to note that no less than 139
of the 700 cases 1n Table X 19 42 per cent, fall under thus headmg
Forty of these occurred 1n the two years 1886 and 1888 out of
244 healthy attendants living at the Molokm settlement of Hawati,
16 4 per cent of them and a number of others are on record from
the same country during the carlier decades of the settlement’s
exutence, It 13 noteworthy that g of ag European males were
1nfected after three, minc, and seventeen years® rendence 1n Moloka,
They mcluded Father Damuen, who was notoriowsly careles
regarding the danger of contact with the lepers  but not ane of the
twelve msters, who dremed the cases and were trained 1n methods
of clecanhness, contracted the disease. There 15 no doubt that at
the present day with the regular use of precautons attendants
on lepers in well-regulated leprous institutions run very litde mk
of contracang the diseasc provided they are not mhmate with the
patients.

The cases of infection of attendants on lepers m the table include
38 474 per cent, who had nursed patents in ther homes
these were comsequently also howse infectiont. Many of the
attendants mfected at Moloka: were also Irving with Jepers 5o that
including the conjugal cases something Lke 70 per cent of the
whole series were howse ifectiom, and that, too m spite of
many of the family mfections of children having been cxcloded
by the carhier wnters on account of the hereditary theory then
widely held.

Among the wnfected attendants om lepers regarding whom
detauls are available were two doctors of leper imtitutions, at least
one of whom was notorrouzly careless i regard to cleanhness,
and three persons, including one nursmg gster who washed lepers
clothes Eumplan.realmourcwfdoftbmd:ma:,ublc
servants and cooks of leper asylums having contracted leprosy

Close Association with Lepers.—7able X shows 136 cases,
19 42 per cent of the total, under the heading  They include 23
cases of children who appear to have contracted the ducase from
leper playmates. Most of them were unfortunate Europeans 12
tropical countnes who through the ignorance or carelezmens of
their parents were allowed to play with leprous native companions.
Drognant Landré recorded a dozen cases in Dutch Guana withm
tlurty years of pure-bred European children beconung infected
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from native lepers, and in French colonies European children have
been Infected from native leper servants (Delneu  Jeanselme, and
Kermorgant)

haurin s expenience 1 Norway brings out well the great fre
quency of nfection through close amoclation with a leper Of
g5 admussions to the Molde hospital all but 48 had leprosy in ther
families ard he states 10 mast of these 48 cases T have been able
to prove more or lem numate intercourse with lepers and 1t has
been quite an exception to find a patient who asured me he had
never come into contact with other lepen. 1 for my part am
convinced that 1t 13 very scldom that we can find a leprous patient
whom we cannot trace to have had intercourse with other lepers
Jeanselme pointed out that in New Caledonla there were no cases
of lepers among the white troops or among the French comvicts
who had no contact with the contarunated native tribes  but
among certan clames of convicts and galley slaves in the convict
prison, who had mtumatc daily relatioms wath the indigenous
Canaques, leprosy prevailed greatly

In mast of the caxs regarding which details are recorded the
healthy person frequently vmuted the house of the patnent from
whom he appeans t0 have contracted the dmcase, and manv of
thase cases had stayed 1n the leper’s rendence  such mstances
were also house infections, which thus reach fully 80 per cent of
the whole 700 catea. Thu establshes beyond doubt that as a
rule very close und usually prolonged proxumuty wath one or more
lepens 1 necexsary before the dnease i contracted, although occa
monally the contact may be of qunte short duration, a3 1n examples
already mentoned of persom contracting leprosy through sleeping
one night with a leper woman or 1n a nanve leper hut

The 8 cascs, 1 14 per cent, of apparent infection from a wet
nurse arce of importance as indicating the neceruty for care 1n the
tropics to avoed such an occurrence.

INFECTION BY INOCULATION THROUGH THE SEKIN

The sources of infection above dealt with afford important
evidence of the conditions under which leprosy 11 most commonly
contracted and the necemnty for avoiding them as far as possible.
They do not, however throw much hght on the actual manner
mwhldl'.helcpnbacﬂlxpanfrumthcd.mscdtognlnnfoodng
in the bodies of the healthy a knowledge of which would be of
the greatest advantage in formulating umple and effiaent methods
of prophylaxss  The last three entries in the table under the
rapective headings of  weanng leper’s clothas  vacananon
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and inoculation include cases in which the infection was beheved
to have entered through the skin of the patients and thus are
deserving of special connderation.

Infection through Wearing the Clothes of Lepers has fre
quently been suggested. Hansen reported the casc of a young
man becoming infected one year after he had worn a paur of old
drawers grven lum by a leper and another who wore several pam
of his leprous father's stockings. Tonkin thought transmusion
throngh the skin by fnction against body promunences, such a3
the temporal ndges, buttocks, ctc. from clothing bedding and
slecpmg-mats infected with the duscharges of lepens to be a
common mode of infection in the Sudan, where clothes are never
washed but are s0ld from the richer to the poorer until thread
bare. Emurm reported a Norwegian who developed leprosy after
weanng for a long time the coat of a deccased leper which he
had bought.

Vaccination and the T fasion of Leprosy —Secveral
decades ago there was much discussion on the alleged extensive
spread of leprosy by arm-to-arm vaccination (Tebb) but careful
mquinnes showed there was no cause for serious alarm, The
evidence both i India (V Carter) and m the West Indies negn
tived any apprecuable transmission of the disease in this manner
On the other hand, in 1885 Dr Arming m Hawan found by the
exammnation of vaccine lymph from lepers that 1t cases of
extenurve cutaneous leprosy i which skin apparently healthy
contains bacilli, these are likewmse to be detected 1n the lymph,
but there were no bacill to be found 1n the lymph taken from cases
of pure lepra nervorum, in which no trace of the bacillus was to
be found 1n the skin

Durodie also vaccnated a leper on apparently healthy skin and
on ap anmsthetic and unpigmented spot and found abundant
lepra bacilli m the vesicle on the latter and 2 fow in that on the
former Bevan Rake and Thompson at the Almora Jeper asylum
rabsed vaccine vencles n 34 anwsthetic cases, 5 mixed cases and
1 nodular case  they found acld fast bacilli in onc of the anxsthetc
mnumdnhomtheunlynoduhrirmthcymmmmhed. Hansen
also admits the posibility of leprous infechon arm to-arm
vncumnon,althnughthmwasnocvid:nccoflﬂuctunﬂyhlvmg
ha in Norway

Ammgpmwhaworkadhmmformm:ymn,mﬂuihﬂ
opimon that although the first general diffumon of leprosy over
the nlands was not due to vaccination, yet & very remarkable
Jocal accumulation of fresh leprosy cases took place in 18712
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1n o place called Lohaina, on the hland of Mania.  This happened
about one year after a universal arm-to-arm vaccination wiuch
had been most earelenly performed.  About 50 or 60 cases occurred
suddenly 1n this locality which up to that time had been com
paratively free from the duseass  He rightly adds that arm-to-
arm vaccination should be prohibited in leprosy infected countries.
A. C. Smuth of Canadn, states that a similar occurrence took
place in Mexico  Mouritz, who worked at Moloka in the eighties,
records hs opimon that vaccination undoubtedly spread the
doease there and he atimated the infections 1o caused at 2 per
cent of the whole number of cases
New Lght on thls aspect of the subject has resulted from the
observations of C E Denny and R. Hopkins on the vaccinaton
of 118 lepers and 105 healthy attendants i the Umted States
National Leprotanum. Normal conditons were observed in the
latter but most of the leprosy patients had abrormally scvere
reactions and 1n 11 of them alarming symptoms occurred in the
form of fever pan great local swellng for one to three weekhy
and ulceration lastng one to two months. In addition, old
dules showed infl y changes and numerous new tubercles
contuning lepra bacll appeared up to about the twelfth day and
then rapidly subnded. Febrile nlnar neurits alto occurred and
t following m some cases. In 1940 goo inmates of
the Purulia leper home 1n India were vaccinated on account of a
case of small-pox having occurred among the patients. In the
two weeks before the vacanatons 11 cases of lepra reaction had
been seen  1n the two weeks after the number of reactions was
41 and of a more severe type than nsual.  These interesting obser
vatons make 1t probable that the reported appearance of mgm
of leprosy after vacaanaton in Hawau and elsewhere may have beer
due to mmilar reachom occurnng in early cases
rather than to actual infectiom through vaccination of healthy
pensons from lepers
Among casex reported m having been duc to vaccination are
those of Hillis in Bnush Guana in a Portuguese brother and
suster both vaceinated from a leprows Portuguese subject  the
brother aged 10 years, developed the discase after an incubaton
peniod of onc and a half years and the sister later—a truly
remarkable colncidence 1f not due to the vacanation as the rat
of the family were healthy Further a case was rcported by
Profemor Galrdner of Glasgow n which a doctor’s son mn the
West Indies developed leprosy after beng vacanated from a
native cluld befonging to a leprows family and later a European
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child vaccinated from the doctor’s child was found to have developed
leprosy not many months later

Gavin Milroy reported that in the West Indies Creole families
were always very anmows about leprosy in relation to vaccmation
and 1t was customary for them to obtmn thewr tymph from the
United States or from Europe.

Transmission of Leprosy by Inoculation through the
Sldn or Mucous Membrane —In the absence of certan know
ledge of the mode of entry of the lepra bacillus into the body and
n view of the fact that there o httle or no evidence that 1t gauns
entry through aither the lungs or the digestive canal 1t 1 neces-
gary to consider carefully records m support of the commonly beld
vicw that the organum may find access through abrasons of the
epithchal layer of the akin or the nasal mucous membrane. A
study of the litcrature of the last few decades reveals a remarkable
consensus of opinion that this 13 the most Lkely mode of entry
of the lepra bacillus

Hansen and Looft 1n ther book on leprosy state How leprosy
18 caught we do not know but we think 1t i probably by inocula
tion, and the nodular form must be more dangerous than the
maculo-anxsthetic  Kapon at the 1897 Berlin Congres smd he
thought inoculatton by the skin to be the commonest mode of
fechon. Munro after quoting a number of cases indicating
moculation of the duease through wounds in the skin, concluded
that wnoculation s the chief, 1f not the only manner n which the
duenase 3 propagated, such propagation only taling place quckly
when some speaial arcumstances, as the person belng wounded
make 1noculation easy and certain, while more or less prolonged
or frequent contact 1 generally necessary to afford opportunities
for moculation m ordinary crcumstances  Vandyke Carter 1n
1867 was of the opiruon  that the casual moculation of leprous
matter is one actual means of spreading this fell complamt

Hills wrote A further expenience of ten yean [after wnting
i book] has convineed me more firmly that leprosy » 2 com-
mumnicable duscase, most probably by inoculation Mountx m
Hawau thought infecton might take place by wnoculation at
broken surfaces, wnhalaton through mucous surfaces, or through
punctures by jmsects. Dalziel reports infection of & child through
being carried on a leper’s back in Sokoto where scanty clothing
B worn.

Infection through the Nasal Mucous Membrane hat been
much discumsed since 1n 1897 Jeansclme showed that acd fast
bacilli could frequently be found m the ducharge from lesons of
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the nosal mucous membrane of lepers  Stncker soon after sug
gested that this was a common site of the imtial lenon of the disease
The frequency with whuch aad fast badlli have been found in the
nares of lepers by different observers 1 dealt with in the bacterio-
logical section (e p 153) The percentage vaned from 68 to
100 1 typical nodular (37 in early cutancous cases) and from
4 10 47 1n nerve cases. 1t i3 thus o senous source of infection to
others, although Stricker’s view that nasal lesions are frequently
pnmary 1n nature has been discounted by later observations.  In
the Culion settlement of the Philippiney over 3oo children living
with their leper parents were examned for the earliest nigns of the
doease. Do child was found to show a primary nasal infection
and of 24 with pnmary skin lenons only 13 showed nasal lesions
in additon  These facts are greatly against Stricker s contention
although 1t 15 possible that the pnmary leston may sometimes
oceur fn the nose

The Frequency of Nerve Leprosy of the Lower Extremi
ties in Barefooted Races —Thn feature has been noted in
Abytania where the duscase is said to begin 1n the legs 1n no lens
than ten out of twelve cases among the barefooted mnhabitants
(Ehlers and Verdier) 1in Anglo-Egyptian Sudan (Tonkm) and
Hawaiy (Armung) Ehlers i Crete thought that the number of
perforanng uleers m bardfooted persons mdicated 1moculation
through the feet, but injury to the anathetic tisues in the nerve
form secems a more Lkely explanation. Mur however con-
ndered that early leprous lemons frequently occurred on the feet
of bare-footed Indian races inhabitmg rocky country but not
nearly 50 often in thase dwelling on alluvial soil free from stones
(p 159)

Cases of Inoculation through Wounds of the Skin.—All
the foregoing facts furnish strong presumptive evidence of mnocula
ton being the commonat mode of transmbmon of the discase.
On the other hand a number of attempts to wfect healthy persons
by cxpenmentally inoculating them wath matenal contalrung
fresh lepra bacilli have completely failed, with the doubtful excep-
tion of Arning & case of & convict 1n Hawau, who may have con
tracted his subsequently developing ducase through contact with
two Infected relatives. Thu negative evidence loses much of 1ty
vﬂucﬁlc?om(ofnﬂtbemmmuhavingbcmamcdout
on adults who had pamed the most susceptible age penod, for
none of the ten persons inoculated by Profeta Wﬁng:ndcr 2% and
most of them were from 31 to 47 yeans of age when the majority
of persons are less mmsceptible to the dhsease It Is mgnificant
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thati.ncu:hofthcfom‘casaofrcponcdlnfecﬂon!hroug‘hvnm
tion previowly referred to (p. 86) the patients were children o
adolescents 1n the most highly susceptible age period.  Moreover
2 number of cases of suspected mlection through moculatron are
on record.

Forned reported the Infection of a European Sister of Mercy
who inoculated her finger by & sewing needle dunng work m &
leper asylum and the famous French surgeon, Larry that of an
officer in whom the discase began 1n an amputation stump wound
while in hospital m Egypt, where he had been in close agocation
for nx months with an officer suffermg from leprosy Tachd
reported the case of a man who abraded his shoulder when carryng
the coffin of & recently deceased ulcerated leper woman, hqud
matter from which contaminated the wound and was not washed
off until hus return home Some months after he felt unwell and
developed leprosy of which he subsequently cied this case
occurred 1n a temperate climate with very fow cases 8o 13 of speaal
significance, Hillebrand records a case in which a European
child 1n Borneo became infected after thrusting a tharn mto
himself immediately after a leper boy had thrust it into hmselfl
Solano relates a mmilar case 1n Colombia in which a boy of sx
years had a negro leper playmate aged eight years The Iatter
ntroduced necdles into nodules on his arm and legs and hb
master the younger boy took the same needles directly out of the
negro boy and forced them into his own flesh, with the result that
soon after he began to get febrile attacks and pains in s hmbs
and one year later he was covercd with a typical nodular leprotic
eruption, These last two casey have a speaal dgnificance owng
to therr having cccurred in children of a highly susceptible age
and can hardly both have been coinadences.

Even more striking are two cases of moculation of doctors while
operatmg on lepers, as in both cases ansesthetic leprosy
fint at the very mtes of the infected wounds, and it s scarcely
concavable that both should have been comadences. In that
reported by Dr Ehlers a Danish doctor wounded his finger dunng
obstetnical operations on & leper negres, The wound tock 2
long time to heal and he developed the diease commenang vath
severe pans in the wounded finger and going on to well marked
anmsthetic leprosy  In Hundadze s case & medical man moculated
a wound of his nght finger In opemng a leper’s abwess. The
wound healed normally but two months later the site of the wound
became red and swollen, there was fever for three days and three
weeks later red patches appeared with swelling of the cubstal
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gland of the same arm, which was at finst taken for syphilu, but
proved to be leprosy  Such a rapid development beginning in
the wounded finger left no doubt that the disease had been inocu
lated through the wound. Hatch recorded the case of a medical
student who cut the tip of his left index finger and abraded his
nght hand at a post mortem on an advanced leper  This was
followed 10 a few days by nodular thickening and neuntls of the
ulnar nerve and subsequently loss of scnsmation and muscular
atrophy in the distribution of the ulnar nerve  Vandyke Garter
confirmed the diagnosn of leprosy  The following recent instances
confirm the inoculability of lepra infection  Muwr (1932) records
the instance of a barber who shaved a leper daily and stropped
his razor on hy forearm a tuberculoid leprosy lemon appeared
covering the strop area. The Union Health Report of South
Africa for 1930 recorded that onc of the medical officers became
infected by pricking hns finger through a rubber glove while
operating on a leper  Marchoux (1934) recorded that a surgeon
i Pars \-as pricked by a peedle during an operation for the
removal of r leprosy nodule cight to ten years later when in
a bad state of health, he developed an aad-fast bacillus-contalning
lenon on the njured finger
strong evidence of the infecton of the human subject

by inoculaton of leprosy bacillus-contaming material from another
case has been brought forward by Lagoudaky (1936 and 1937)
vho has reported typical development of the dnmease in himself
after inoculation into his own veans on three occanons of the blood
of two Greek and one Egyptan leper respectively  the fint small
lepromata appeared after forty days. Unfortunately treatment
falled and he dicd 1 1944

Mmthrough the Allmentary Canal—There is littke
of no evidence of leprovy infection through ingestion of
food forHumhknonnﬁ:htbmryhubcmdutrg::lnui{p 61)
In the case of rat Jepra bacilll however Marchoux and Clotne
(1938) bave succteded in transmitting Stephanky's organim 1o
rats through both the buccal and the rectal mucasa.

INSEQCTS AND LEPROAY TRANSMISSION
dnl;;heimmwcd amount of research en the relation of Intects to
carmied out during the last fow decades the leprosy problem
has not been overlooked, although somewhat variable raults have
been obtamed. The ways in which intects may possibly convey
the Jepra bacill from the dusezsed to the healthy include (1)
Mechanical camsage from an ulcerating leproma to a wound or



92 QONRDITIONS INFLUENQINO THE

abranon of a healthy person by the howse fly (a) Such a burrow
ing imnsect as the Aequs srabin may concervably canvey the lepra
baclli through the epithclium or afford means of access of the
organsms to the comnective tusues. (3) Blood-sucking insects
may take up lepra bacill from the leprous dermal tissues, coavey
thcmtothcbodylmfnccofhcalthypcrmmnndduchargctbm
i their evacuations in the neighbourhood of minute lesons cansed
by ther bies, thus allowing of the contamnative method of
mfection. Biting insects produce punctures of the akin which
allows the cntrance of lepra bacill: conveyed to the body surface
during close amocmtion with infective cases  Thus poasibbty hn
already been mentioned 1n the acconnt of the close relationshrp
that u found to st between heat and moisture and high leprosy
mcdence (p 11)

Flies.—In 1910 Curne found many baallh in the mtestmal
canal and m the fieces of flies fed on leprous ulcers and that they
could convey immensc numbers of lepra bacilh from such ulcens
to the skin of healthy persons.  In 1912 Leboruf found 1g postive
out of 36 flies caught i the room of four advanced lepers. In
1916 Marchoux found that flics conveyed the bacilli on ther feet
and bodies, but that the organumma soon dicd out of ther intestines.
Lambourn (1937) emphanzed the role of non biting flies 1n carry
g lepra bacl from leprous ulcers to ordinary sares, cuts and
abrasions He found lepra bacilli m M sordens after feeding on
leprous sores.

Acarus Scabled has heen found to be very frequently amoc-
ated with leprosy m the Philippines where Heuer 15 said to have
obtained a hutory of this parasmtic infection 1 50 per cent of
leprosy cases  Gomez 1n 1922 reported finding active or recent
Jemons of itch 1n one third of the children of lepers mn the Culion
scttlement, where a number of them had become mfected with
leprosy but no data were available to show the frequency of 1tch
in non leper commumnibes

Lice were also invesugated by Ehlers, Bourret, and Wirth
m 1911 who found one shghtly pomtive out of twenty Pedtaules
captss fed on = leper  Marchoux and Sorel (1grz) found acd
fast bacilli 1n lice fed on rats with rat leprosy but not m those fed
on human leprosy cases. Joly in Madagascar found most of the
mhabitants harboured Pediculus pubts and he suggeted that ther
presence mught fvour infection during sexual 1ntercourse.

Ticks—In 1918 Rudalph i Brazil found lepra bacill in
the intestines of ticks up to thirteen dayy after feeding them on a
nodule duning a febrile period
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Bugs have been repeatedly cxamined with more frequent
podﬂ\':mu]uthanmthccnscofothcrbmngumulhmm
in Table X1

E. C. Long readily found acid fast baalh in bugs from non leper
buts after feedmg them on leprosy nodules, but controls were
negative.  He has also recorded the ense of a man who slept in
a hut from which a leper had recently been dnven away was
bitten there by bed bugs and developed leprosy within a year
although he had never ived 1n a house with a leper

Tabls XT—Rrramot o Bep-avos To Larrosy

Onm | Krraos or Preomo ulw Remaxcs
Goodhue ( gob) Fed on noduke — | — C lodicalaris acid-
fast bacilli found
Ehlens, Bourret, Dirto 53l s
Wirth (1911}
Sandar (9 ) Duto 73| e
Lebaruf (1911) Dito Thinks nsects
From I beds ﬁ ? rock when Hﬂ
Fed fever — 3 | vemel b punctured,
20 rarely nfected
Skettan and Perbam | From leper beds 175 | o | Only a few ackd-fat
D Thomoo {191%) | Ditio n| o
Fed on lepens 109 | o
Johseten (1g1s) Cavght on lepen | 35| 4
De Buen (1917) Fed on lepens as | 2
Toal fed on kepen -
Total caught on, or In, beds of bepers 5% y; - $$

Fleas were cxamuned by Ehlers, Bourret and Wirth In 1911
ﬂufoflw 3 7 per cent, gave positive results after being fed on
e,

Mosquitoes were examined in 1903-4 by Noc, who claimed to
have found 50 per cent of 150 pontave after feeding on lepers but
Curnie mn 1910 found no acid fast bacilh in 493 mosquitoes fed an
nodular lepers.  If we add to the last mentloned figure the observa
uons of Sandes, Leberuf and Ehlers and Bourret only 4 out of
of 631 mosquitoes proved pesitive on exammation after bemng fed
or caught on lepers. Vedder (1928) found acid fast baalll n
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41 per cent of 100 Asles «gyph mosquitoes immediately after
feeding them on nodular or macular leprous lemons rich i lepra
bacilh  With permmmon of the Governor he also repeatedly fed
such mosquitoes on two healthy long time volunteer prisoners
with clean family hustories just after feeding the msects on nodules
and macules with negative results up to two yean.
Cockroaches.—Lambarn has reported that cockroaches fed
on lcprous ulcers pamed acid fast bacilh mn therr fieces up to the
sixty-sxth day B Mouer (1914) reported having found acid fast
ovel bodies 1n the gut or freces of 69 per cent of cockroaches
caught in his Jeprosy bospital grounds or m kraals in the native

Ieserve.
L] L] L] L] *

Leberuf, as the result of a carcful survey of the Literature together
with his own extensive obscrvations on the role of insects in the
transmnwon of leprosy concluded that house-flies may absorb
abundance of lcpra baalll from mfectve ulcers, wiich neither
multiply nor degenerate in thewr intesines o these maccts may
pomibly play an mmportant part in the propagation of leprosy

d ting living lepra baall in thar excrement on mucous
:jly;zﬁccgo?luchuthenanlmﬁcc)nndamnmwoundaofhahhy
persons living i the immediate neighbourhood of lepenn with
open bacillus-dischargmg lemons.  However the evidence regard
ing the powers of binng insccts to transmt leprosy » not suffient
to incrimmate them defimtcly as direct carmers of the infecton
from the diseased to the healthy

* - - *

Leeches also have been as o
van Breuseghem (1937) who found acid fast
on 1nfected lepers up to the twenty-second day and using &
centrifuge up to the forty third day
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Sectlon IIl—PROPHYLAXIS

CHAPTER VI

HISTORY

Trc prinaple of the segregation of all cases of a communucable
doease such ns leprosy to prevent 1ts spread by the infection of
bealthy nerghbours 13 as sumple 1n theory ax it is difficult n practice.
In the case of a lughly contagious and dangerous disease such as
small pax, with a combined incubation perrod and course of only
a very few weeks 1t 13 comparatively ample to convince the average
reasonable member of an educated community of the necesnity for
bsolute and i d isol. of cvery case as soon as dus-
covered  therefore the co-operation of the general public can be
counted on 1 carrymng out this exssential measure. It 15 very
dufferent in the casc of leprosy with an incubation or latent peniod
of from a few months to several years and often with & alow and
inudions onset, the early diagnoms of which requires connderable
expenience of the duease. Moreover the duratton m the more
rapid Jepromatous caxs averages cght to ten yeams and in
muxed and neural cases nearer twenty years. This necemtates
many years of incarceration of persoms whose general health
it usually but Little affected for a conuderable tme and who
hitherto have had Lttle or no hope of ameligration of ther sad
condition. The dsease 13 probably ks infective than tuberculos,
though the scnous facial disfigurement and the enppling lows of
fingers and toes ulumately make the sufferers so repuluve that in
all ags and in many parts of the world compulsion has been
wed to fsolate them but usually only after they have already
infected others while m the earlier stages of the discase  Materal
benefit from the drastic measures enforced has rarely been obtamned,
%o it It not surpnsing that they have only too frequently fuled to
stamp out, or even greatly to reduce, the inddence of the dncase

Valuable lenons may therefore be learned from recorded
attempts to enforcc compulsory segregation 1n vanous countnes

The drastic measures adopted against lepers in western Europe
m the Middle Ages have already been deseribed (p 4) The
©pmion was expremsed that they were suited to control in some
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degree a disesse whose spread » usually dependent on

close contact while rending in the same house as a lcpam
leprosy subsided most rapidly m those parts of Europe where
molation was enforced, but remains to ths day m some outlymg
European countries where 1t was ittle used (p 5)  The barbarom
mcthods of destroying and otherwsse ill treating lepers by varons
AhmnudEanunmeunndtharnﬂ'ccumlmmmgthcprm
lence of the discase have #lio been mentioned (p s54)

Lepch'i]lnguhnv:longbemmedmmmypuuofAm,
Affica and Oceania for the solanon of leprosy cases, but they
appear to have accompluhed very Little m reducng the dis-
case 1n these backward countries  In China patients are some-
tmes made to rende In leper villages but are allowed to go
out begging  In French “Indo-China Kermorgant recorded that
lepers 1n Laos were solated on ulands and m huts mn the forest
and after death thar bodies were burnt wstead of beng bured.
In Tonkin every important centre had 1ts leper village surrounded
by impenetrable bamboos and its entrance closed at mght.

In Oceama very umilar measures have becn attempted by the
French authonties with varying resuls In New Caledoma
(p 87) the first attempts of the chiefs to segregate their lepen m
five small villages failed to obtain real uolation and the measure
was abandoned. In 1901 small leper villages to the number of 42
were establuhed by the chiefs in New Caledonia with 568 cases,
and in the neighbounng Loyalty Islands very mmilar measures
were adopted  in both instances they are reported to have failed
1p thar purposc owmng to the natve cluefi not baving suffickent
authonty to carry them out efficiently In ths way 400,000
francs was spent usclemly 1n New Caledonia owing to vacillatng
policy and ineffizent admumistration of these measures. After
their abandonment and duspersal of the lepers the duease mpudly
increased and spread to the European population, no less than
thirty of whom were yearly mfected. In the severely infected
Marquesas ilands mmilar measures are reported to have been
successful owing to the chiefi exerciung more authority wath the
aid of carcful watch by gendarmes [p §7)

Leper villages have for long been been used extensvely for
holation purposes 1n Nigeria. Only lepers should be allowed to
live in them, and every healthy child born in them should be
sent at once to be brought up by healthy relatives m another
village. But where there 1 not proper superviwon the lepers
mux with the surrounding inhabitants with injuriows results.  (Sw
p 127 for an effectve type of leper village.)
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Home Isolation.—The segregation of lepers in their own homes
under medicnl supervision has been tried 1n several countries with
vanable results m accordance with the type of the case and the
effiiency or otherwite of the control. In South Africa Gregory
reported that three lepers were allowed to be isolated m ther
own homes, but one of them infected his father mother and
brother and of 22 authonized to live at home, 7 died and 5 were
removed to the Robben Island asylum owing to failure to comply
with the regulatiom, so he conndered the method unreliable in
that country  In Romania the plan was given an extensive
tnal under a law making home wolaton compulsory 245 lepens
segregated in thar familis proved the point of ongin of no les
then 83 new imfections between 1897 and 1903 and 1o the
following five years 123 lepers thus isolated gave rise to 61 new
cases  the method thus proved a dsastrous failure.  In Madagascar
and in Malta only closed uninfective cases were allowed to be
solated at their homes under closc medical supervinon, and in
Norway a number of anmsthetic cases were succenfully dealt
with in the same way

A Speaal Leprosy Commuttee of the Fremch Academy of
Mediane reported 1n 1914 in favour of home segregation where
good hygrenic conditions and personal cleanliness could be ensured
under close medical supervinon—a most erential proveon, which
n rarcly obtanable except 1n European countnes. Dr Ehlers
the Danuh West Indis lud down that for home segregation
lepers munt have scparate rooms, feeding utensils, clothes, bedding
lmen, spittoons and washing accommodanon  Ther old clothes
and dresungs should be burnt, thar rooms duunfected before
being wsed by others and thar cffects dalnfected or burnt.

COMPULSORY SEGREGATION

From the carliest ages up to 1917 in default of any cfficent
treatment of leprosy even in 1ts fist stage, reliance has been
manly placed on the compulsory wsolation of as many leprosy
€asc3 a3 ponsible 1n numerous attempts to stamp out the dreaded
disease. Exclunve and drastic e of this method without humane
modificagons has for long brought opprobnium on modern
medsaine, for in no other chromic infective dirense has immure
ment for life been enforced by legal enactments in countres all
over the world at very high cost.  Only success within a reasonable
tme m stamping out, or very greatly reduang the prevalence
dlCPTwy would justify the extensive use of this method Unfor
tunately it 1 only in a few countries under exceptionally favourable

7
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conditions that even a alow decrease of the duwease has been
obtained

DIFFICULTIES IN ENFORCING EFFICIENT ISOLATION

Impracticability of General Compulsory Segregad
A glance at the data in Table [ of the dustribution and incidence of
leprosy m the world indicates that probably not g per cent of
cases are wolated at the present time when allowance s made for
total numbers being several tmes a3 great as those known, as
proved by surveys ;n Indwe and clsewhere. Nor u there the
remotest chance of a sufficent proportion of the large numbens
present m India, China and Africa ever beng solated under the
compulsory system to allow of any matenal reduchon bang
obtaned by that drastic method.

Prolibitive Cost in Poor Countries.—The great effort of
the American sanitary authonties from 1906 to stamp out leprosy
from the Philppwne Islands by mecams of general
solation at the Culion settlement 13 now admitted not to have
cffected any matenal reduction 1n the yearly quota of new m-
fections, although many advanced cases were driven into huding
Yet no cxpense way spared, for 1t was reported mn 19g2 that
mnnce 1906 $20 000,000 (£4,000,000) had been axpended at
Culion and at treatment centres, and 1n 1933 Higgins recorded
that nearly one-third of the total health appropriatroms of the
ulands was being devoted to leprosy control.  Again, 1n Basutoland
Strachan recorded 1n 1935 that  the cost of the asylum (for lepers)
has been a terrible drain on the resources of the termtory  In
Brazil very liberal grants have been made for leprosy prophylaxs
1n 193940 alone the Federal appropnations for constructian aod
improvement of the leprosy insttutions amounted to 11 800,000
dollars  They are planned to accommodate 24,888 patients.

In more advanced and wealthier countries even greater expendr-
ture per case wolated has been incurred  Thornton reported that
the yearly expenditure on Icprosy malation m 1924 1n the Unfon
of South Africa wis £154,000 but by 1934 1t had been reduced
(mamnly through the release of uminfective cases) to £97,428
which was still nearly one fourth of the cost of the whole public
health work. The convermon of the Louinana eper settlement
mto the prasent Federal one of the Umted Smta in 1971
together with rebuildmg and further expensive additons mnce
made, cost several millon dollars of capital expenditure, apart
from the heavy annual cost of the large staff and upkeep In
New South Wale for years the cost of uolating the small
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number of lepers amounted to £200 per case per annum
(Millard, 1936)

Difficulties in Ensuring Contlnuity of Pollcy.—A vacillat
ing policy has frequently wrecked attempts to earry out prophylactle
measures after thar legal sanction, In French Guiana between
1823 and 1891 no less than twenty different admunlstratve declsions
on preventrive measurcs were promulgated,  Similar vanations
1n policy have been reported m Britwh Guiana by Hills, in New
Caledonia and the Loyalty Isles by Neal (p 37) and in Iceland
(23 shown in the chronological table on p 17) where leprosy
increased after the leper haspitals were closed (Ehlers)  Mountz
mn his history of leprosy in Hawair stated that the segregatlon
question amumed the status of a  politienl football, mensures
being frequently relaxed ar unpopular before an election. An
unexpected difficulty aroee owing to the people regarding segrega
ton as a pleasant way of lving in 1dleness at Government expemse
they are reported to have deliberately attempted to get infected,
cven inoculating themselves from lepers for thu

The rock on which compulsory molation has hitherto always
been wrecked 13 the fact that all the early and many of the most
advanced cases inevitably hide, mnce immurement, often for life,
without bape of recovery was all that could be offered them.  For
duning the period before isolation they had time to infect contacts,
epeally those of thar own howscholds.

The Duration of the Disease before Discovery and Isola
tion. Strange to say the most convinang statement came from
a confirmed supporter of compulsory wpolation the late J A
Mitchell, who 1n the Health Report of the South Afncan Union
for 1926 pointed out the long average period of 6 to 8 years that
had elapsed between the appearance of the finst symptom of
leprosy and the segregation of the patrent, during most of which
the discase may be infectivee. He condluded  *“The lesson of all
ths 15 obvious. Untl we can devise some system or method of
secuning early discovery (italics in the onginal) and the early mstitu-
tion of precautions, we cannot hope effectively to Lrmt the spread.
Im:amﬁdeumuhmlhub]nMafwﬂu (not
italicized in original) we must secure the voluntary co-operation
of the nmative people. In the Phulppmes Hasscltine (1g22)
recorded that over one-half the cases had had two years or more
in which to infect others before they were scgregated, and he
pointed out that this hiding of cases  has done much to reduce
the power of segregation in the prevention of the disease, Agaln,
m South Nigena Ramsay (1928) found that the average duration
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of the duscase before segregation was 61 yean, In French Equs-
torial Afrca Robineau (1g25) condemned attempty at forcibie
wolation as futile owing to the hiding of cases the best plan was
to send succeasfully treated lepers 1 pams through the village to
persuade other mfected persons to come voluntanly to the leper
villages to obtun the benefit of the improved treatment.

RESULTS OF SEGREGATION

‘We must now turn to the connderation of the most impartant
attempts 10 carry out gegregation measures in the past and see
what lessons can be learned from them, begmming with those
under the more favournble condittons presented by crvilized and
hygenically advanced European races 1n the north temperate
zone

SEGREGATION IN THE NORTH TEMPERATE ZONE

In Norway prophylactic measurcs have been carried out more
persutently and succensfully than in any other country The
early hutory of the duease has already been narrated (p 17)
and showed 2833 cases 1n 1856  In 1857 & law was passed aanc
tiomng the mild prophylactic measure of providing good bosprtal
accommodation to induce the patients to remde there  compulsen
was only employed In the case of indigents and only 2g5 were at
first wolated  Careful records were kept and all newly discovered
cases placed i the howpitals were cntered in the year mn which
therr symptoms first eppeared so thet 1 tme the number of
cases ongnating 1 each yesr were ascertamed and compared
with the number of unscgregated lepers remaining at «
focz of infecion in each distnct. Hansen and Looft were latef
able to report  If we examune in this way the numbers in the
different districts, we find everywhere that decrease of the diease
depends on the numbers wsolated in the asylums. Where the
wolation was insufficient or absent there was no decrease, but the
numbers ather increased or remained statiopary —where, on
the contrary isolation was tharough, the decreasc was invanable.
Thu can only be explained i one way viz that wolaton 18 the
cause of the decrease, and isolation can only have effected 1m-
provement by removmg from the homes of the people the souress
of mfection  Further donng the next five yeans the number of
cases 1n those districts where uolation was good contipued to
nok  where there was none, or 1t was insufficent the numbers
cither rose or remeined stationary  They also ponted out that
the nodular cases are far more fective than the maculo-anssthetic



RLBULTS OF SEGRECATION 101

type, and showed by figures that where segregation had not yet
been carmed out the incease of the disease was in proportion to
the percentage of free nodular cases in a particular dotrict.

By 1878 the value of the molatron of a considerable number of the
Tepers in decreasmg the number of new infections had been so fully
dermorstrated that a law was paned giving limited powers of com-
pulsory segregation.  In 1885 a more cffident Iaw was enacted
under which any eommunity could send thelr lepens to o hospital
at public experae and local authonties had powers to remove
lepers from their houses 1f reasonable conditions of lsolation were
not obtalnable at home, including separate beds and eating arrange
ments under stnct medical impection.  The more infecuve nedu-
lar cases were as much as possible sent to the isolanon hospitals.

the first ten years ofter the commencement of olation
in 1856 the decrease was shght owing to the long incubation
penod and frequent slow development of the symptoms, but the
dimmution subsequently became greater as shown by the diagram
(Fig 3) Further the greatest dimnution of cases occurred juat
where evacoation into asylurm was most complete.  For example,
1n Sondfjord durmg the first fifteen years, 1856-70 from gr 4
to 38-2 per cent were segregated and the lepers remaining in the
dustnict fell duning those three decades from 433 to 168 The
of the total lepers in the hosputal gradually rose from
8-2 per cent m 1856 to 20 per cent 1 1860 30 per cent 1 1870
g9 per cent m 1880 43 per cent 1n 1885, 52 2 per cent n 1895 and
&g per cent 1 1g10.  There was a corresponding gradual decline
1n the foa of infection constituted bry the cases still at large, but the
nfectrive power of the latter was diminshed also by the measures
taken to enforce bome 1solation  The result i shown in the dia
gram, which copcluively demonstrates the effectivenens of the
humane methods adopted 1n Nocway

The Norwny experience also brought out the important fact
that, owing to the slow omset and progress of the discase only 1
out of § casas freshly found was of qute recent angin and the onset
of no less than g5 out of 6 overlooked cases dated back three or
more years  Ths d ted the 1mposmibility of discovening
the great majority of leprosy cases n their early stages as long as
thar only prospect wos solation from ther relatives with no
appreaable hope of recovery  Moreover wath increasing success
of the segregation policy the new cases became fewer snd new
infections decreased since the numbers remalning mn therr homes
were continuowly reduced but the wth of I n propor
uon to the number of hmn:-d\wlhﬁ;mlnfccﬂo;prlcgm was not
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diminshed. Thus there had been no loxs of viralence of the
disease and the conditions for its extennion in houses still occupied
by lepers were 1n no way more unfavourable than formerly The
dechine was therefore emsentially due to the gradual reduction of
the number of contaglous cases at large and capable of mfecting
the healthy population. Lie (1929) mghtly laid stress on the fact
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Fp 3—Chart Mostrating the romdu of seprogution in Norwsy

that the maost Infectious cases were wolated, and he also gave due
welght to improvement m the economic and hygemc conditians
m Norway during the eighty yean of prophylactic measures. -

In Sweden, very similar measures to those 1n Norway bave
been, uszed with considerable success but only notfication hw:;
compultory The maximum number of cases of 103 1n 1!373&‘l
fallen to 89 in 1907 to 37 by 1923 and to 20 in 1933 a redu dC:
of 8o per cent on the numbers sxty years before, although



RLBULTS OF SCLGREGATION 103

dusease was previowmly on the Increase,  Actual compulsory segre-
gation wns not wed, but patients wnwilling to go to the asylum
opened at Jerfio in 1864 with rpom for go patients, were isolated
at home under medical fnspection By making the conditions
of ife at the asylum ns endurable as may be, it has been found
poudble to bnng the percentage of segregation to & very high
pont and thereby secure a rapld decrease of the ducase especially
m Helsmgland™  For the carly prophylactic measures see p 18

Iceland. The leprosy hospitabs which had been cloted in
1848 were restored in 1897 after the viit of Dr Ehlers in 1894-5
Out of 226 known cnses (3 per mille) 81 were admitted in the
first year Total cases fell from 250 in 1896 to 98 or 1 1 per mille
in 1907 67 1n 1920 and 2510 1932 Thu 1 a reduction of go
per cent 1n thirty1ix yean, following the pasmage in 1897 of a
humane law sumlar to that of Norway of 1885. Thus provided
for compubory notification together with home solation under
close supervision wath the adwice of the local doctors. If any
of the precautions were neglected compulsory segregation mught
be enforced by the police, as was done 1n the case of all lepers
1n recapt of poor relief The children of lepers were brought
up in other home apart from their mfected parents and the
patients were not allowed to vmut or to recerve vmtors. Theae
precautions appear to have been very successful 1n practice, while
interfering as Little as posmble with the liberty of the unfortunate
patents  In 1909 a law was pamed that all the nodular cases
must go to the asylum if there was room in 1t for them,

In Bielly infective cases arc segregated at Memna, In Italy
leprosy cases have been notsfiable nnce 1g2g and since 1928 ther
treatment has been the responsibility of the Statc

In Canada the slow decrease of the small outbreak m the New
Brunswick Province followmg the use of segregation has already
been described (p 37) In Bntith Columbia a few Chinese
immgrant lepers have been wolated on Docsey Inland near
Victorn, o clse repatrated.  Thus 1n the large white dominlon
of Canada in the temperate zone the leprosy problem 15 not a
scriows one and 1 well under control.

SEGREGATION IN BUBTROPICAL COUNTRIES

In Anstralin compultory scgregation has been enforced for
scveral decades. Chinese and Occamic Inland immigrants are
molated untll they can be repatnated, and Europeans are detained
and treated until they have been bacteriologically frec for eighteen

months,
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Queensland. Ever snce 1go7 compubory segregion d o
ducovered leprosy cases has been enforeed at the Pod hied
lnzaret, where the conditrons have recently been made 1 e
fortable as the crcumstances permit. The mumber v
1910 and m the six years to 1g35 they averaged bo. The St
decline was due to the dicharge of 14 patients s by
bactersologieally negative for aghteen moaths. Ther »
little cvidenes that the discase has decreased materally s 8
result of three decades of compubory uolasion. The rpars &
not record regular examunations of contacts to disoower exty
cases.

New Seuth Wales bas had compulsory segregaion bm =0
1883 During the perod between thu and 7936 191 €0 ¥
found, including 88 Chincse, gg of whom had beet rqﬂ”::
and another g0 died The number malated remared “mhd
20 from 1908 to 1g36 Hmngalnnodmﬂnutmh’
from these decades o.f:cgmgatmnmrpitco(lnumbdﬂﬁ‘?‘m
trions to China,

The Union of South Amupr:g;h a hﬁﬁgﬂmd
populaton hos a serious leper em.
been gven (p 26) mdisﬁmhad]mm&cdwtbcfmﬁf:::
Table ALl which shows that ever moce leprosy Was 1
prevalent 1n Cape Colony in 1817 the ducase ﬂ“dﬁymw
over a penod of one hundred years, as long as ngid but
segregntion measures were carnied out,

In 1885 a South African chrmy'C}ommxﬂlo!l1"=P'J""“:‘’"’;‘dy
merease In the dicase smong both coloured and white PP
tion, and stated that with proper mumluwmf"sw
could be arrested As & result a Leprasy Reprotof o o
passed 1 1885 but was not promulgated and put 100 o
1892 afier another committee 1n xBthudfounlema
ofmcdmmdmdmmd:hcmba—mapcw’
at 600 Table XII shows the great incromse In the BUR
uolated under the Act frem a yearly average of 4310 18879
294 in 1892~g and 100 7 1n 18g4~1go5 The total number SF°
gated rose from 625 mn 1891 to 2790, R 21 peT mille mC.;i?;’Y
showing the meffectiveness of the wolstion policy in Gape
before the formation of the Umon of South Afnca. ent

Compulsory Seqragation s the Usien of Suth Afreca—Subect
to the formation of the Umion in 1910 the data refer o
arca and great efforts have been made tommpomkPm’Yw
compulsory segregation measures which are of specal nterost-
The work was for some years handicapped by lack of enough ro®
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in the varow institutions to accommodate the discovered and
regutered cases.  The segregated Incrensed steadily from 149t in
1905 to 2375 1n 1918 Between 1900 and 1917 only 275 patients
were discharged from the six leper mtitutions of South Africa
In 1924 Sheldon recorded that the Health Department placed
the total number of cases at 5170 cqual to a rate of 0 74 per mille
for the Dormunion, a steady mcrease 1n spite of all efforts to enforce
segregation. It wms abo recognized that this fadure was essentially
due to luding of cases mnce the average duration of thelr dusease
on discovery and polation was 6} yeans or more.

TeNs XU —Lrrzory m Soomt Armca
Caps Colamy Lepers

Rebben Idowd Aplem Coses Tutel Cases
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Modification of Segregation Policy to Releass all Umnfectioe and
Arvested Cases —In 1922 the Health Department of the Union
took aver coatrol of leprory prophylaxis and ther actmity 1
shown by the mcrease jn the mumber of nanves fsolated in that
year as shown n Fig 4. Morc important was the recognition that
a large number of chronsc nerve cases arc umnfecuve, o1 had
been urged by a South African medical man, Impey as early
as 1895 and later by Rogen Thus led to the bactenological
examination of the 2501 segregated cases and the release of 1n 1gag
503 out of 693 negatrve cascs as arrested  the number of these soon
after increased to one thurd of the total solated cases, thus allowng
room for the admumion of many infective cases which could mat
previomly be accommodated.  Further the value of the mproved
treatment in early casss was now beginning to be recognmzed in
South Afriea, wath the reyult that in the three years up to 1925
862 patients were discharged s uninfective against 275 i the
eighteen years to 1917 The public thus learned for the fint tme
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that the leprosy mstitutions were no longer lifelong

prsons,
but were becoming hospitals and sanatoria for the efficent treat
mcmofth:pa.ucntsmthgnntaprmpoctofrdwxonrcwmy
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the earlier the patients came forward Dr Mitchell's
annual report for 1926 reveals a of
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an early and amenable stage,  Without this he was now convineed
the compulsory system would never succeed, but with it the spread
of leprosy in the Unron would very soon be checked and reduced

The available South African data charted in Fig 4 enable the
subsequent progress to be pauged  The upper continued linc
thows a steady increase n the total number of known cases of
leprosy in the Umon  This 13 essentially due to improved survey
methods, and especially to the greatly increased number of volun-
tary admmuons 1n enrly stages to obtmn the benefits of treatment,
and not to any actual increase of cases in the country In 1944
A. R Davison reported that the average duration of the disease
prior to admisnon wsed to be about g years  to-day it is nearer 2
years. The broken Line shows the total number of cases released
23 uninfective which had increased by 1938 to 4502 66 per cent of
the known cases.  In that year 1764 of these were still under sur
veillance {n accordance with the rule that recovered cases released
after bang negative bacteriologically for cighteen months arc
re-cxanuned at intervals for several years to detect relapses  The
remaining 2738 have been released from such surveillance as umin
fective and not likely to become a danger to others  The dotted
lime shows the yearly number of cases under care 1n the five or nx
State leper Institutions  These are now of the colony type with
land to cultivate, 1n place of the prison like Robben Inland one at
Cape Town which was closed in 1931 The number of yearly
tdmitsions increased 1n 1930 to 1933 with the increamng number
of cases discharged as uninfective, but later figures are not given
in the reports except in 1938 The number of relapsed cases
readmutted vaned from 2 1 1924 to 37 in 1931 so formed only a
tmall proportion of those released, but some may have been over
looked The proportion of the total cascs released as arrested
of umunfective is now nearly double the number of holated mnfective
ones 5o a decline In the yearly number of new infections requinng
Bolatin may be expected  In 1944 F A. Thornton reported that
during the previous ten years 27 3 per cent of all admumons to the
Emjanyans, Transkei Institution had been discharged. The new
policy of releanng uminfective cases has also led to decrease In
the annual cost of the compubory measures from 204,000 before
the Health Department took over control (1g22) to £154,000 In
1924 and £97,428 in 1936 but the esumated expenditure 1n 1939
W (125 566 or L4 per case

In the Union of South Africa, where there 13 a universal segrega
tion law it bs only in the Pretona institutlon i the industrial area
th‘“C""""l-m]-llc"ni:ft:cl:l:l:tdt.obem:ccnnry In the other four
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Divorcee from 2 Jeper was legalised 10 1868 In 1. the Board of
Health recorded that 1o per cent of the wbolcaar:vmm of the
hhndstpmtonmedia]andnniurymmmu,mo-&&ho[
whxc.hwuupcndcdonthclcpcr:ctﬂmt,atlunmpamﬂk
ofthcpopulauonbdngthcnnﬂ':cmd,althougbmx%only
78 per mulle were iolated—a httde over opethard. Over o
per cent of the segreguted cases were of teveral yeary standing
when fimt duscovered, showmg that the extensive huding of cases
was mill prevalent. At that bme the Board conndered that
there was every hope that leprosy was dechning but thu opulon
proved to be premature, 23 will be seen from & reference to the
chart (Fig 5) The steady yearly dechne in the numbers isolated
between 1878 and 1886 was solely due to the small numbers sent
to the scttlement, which reached the mummum of 43 m the latter
year Renewed cfforts rawed the figure two years later to the
record number of 571 admumons, A steady fall in the numbens
of lepers commenced 1 1891 witch has continued ever unce, and
the rate per mille fell from 135 w 1890 tw 2 16§ In 1919, ouly
one-zixth, as shown in the chart, but 1n 19a5 1t was 3 86 (Arawjpo)
The great variatons in the yearly admisons between 1865 and
1888 are explamed by the st of Mountz 1w his history of
the struggle agaunst leprosy in Hawah that  the cfforts to stamp
out leprosy by segregation have taken on the status of a polncal
football.

In 1922 Hasseltme reported that many leprory patents bad
surrendered voluntarily for the sake of obtaining the
treatment, and since 8 number of recovered cases had been paroled
there had been a matenal mae in the propartion of the admussgns
during the first year or two of the disease. In 1934 Wayson and
Rhea noted n steady decrease in the admismon rates from g6
per mille in 1890-1g00 to 1§ per mille m 1ge0-g0  thiy they
attnbuted to  general buological and enviz f mfluences
rather than as a result of speafic control measures™

In 1go6 mn the Philippines the Amerrcan samrtary aunthonities,
pnder Dr Victor G Heiser founded an uland leper scttlement at
Culion under great difficulaes  they mduced many of the Icpers to
go there voluntarily but used compulsory powens to uolate all
the others they could find

Fig 6 is based on data Lindly supplied through Dr H W Wade.
Ahove s shown the annual and the three-yearly average admusons
to Culion and below the total cases at Culion in each year by the
continued lne and the three yearly numbers corrected 1o the
average mortality in the broken line. The mereased admimons
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in 1922 followmg a decline, were due to the attractions of the
improved treatment. The later portlon of the lower curve shows
a flattenung out of the rue in the total numbers at Culion

The progress of this important tnal of compubsory holation in
2 tropical country may be gathered from papers by the expert
medical stafl of the Phiippines  In an article on the evolution
of the campaign n the Philippines Dr Yvade in 1930 stated

When all the known Jepers were tramferred to Culion jt was
expected that the madence of leprosy would decline rapidly

!!!i]!iiii!!ii!“ﬁ
N

|
]

[Total Lupers in Owiiva —

S
TTTTTTTTTTT
Fig 6&—Chart Destratinglthe resmlt of wogropation  the Phllipkoes,

thereafier an expectation that did not matemalize, Thu he
attributed to the large number of hidden or undetected lepers
%0 that the average number of cates scgregated annually did not
materally dechne donng the first fifteen years He went on to
1y that a new cra commenced 1m 1921 with the advent of & com-
peratively successful treatment, whuch altered the whole mtuation
2ad made 1t posslble to moduify the campaign by opeming regional
treatment centres.  Hundreds of eardy cases voluntanly attended
chnics as out patients, and only the more infectious cases
were sent to Culion  In 1935 & report of the Philippine Leprosy
to the Governor-General stated that it could not

be shown stadstcally whether the discase had decreased or
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not during the t\wntynhlc)’eanmmpuhoxymntbnhad
bemlnfmoc,but;cwutboughtnowmbcdcamng

although the number of new cases had remmned constant at
about 1000 yearly dunng the last five years the majonty of
them bad been early one.  Seven ruecenful regional treatment
centres had 1592 panents, Follow-up treatment of the numerom
relapses among paroled cases was needed  In 1936 Rodngua
n a review of compulsory segregation panted out that httle ruceen
bad been obtamned except in Norway he conndered that the
recent Philippane policy of trymg to cure patients in the eachest
stage before wsolation 1 necessary 1 the more logical and ecosomic
one. Hemelmann n 1933 pomnted out that ths method 1 more
on the limes of the principles and aims advocated in Indi.

The Philippine tnal once more emphasizes the enarmous diffi-
culties encountered in trying to stamp out leprosy by segregation
alone m backward tropical countrics and the necessity of supple-
menting that mearwre by the attractive powens of the improved
treatment now avadable.

In New Caledonia up to 1924 there war only nommal and
weffective wolatton of leprosy patents in 64 segregation villages
with no proper supervimon or treatment. By 1936 there wers
ten agneultural colomes with good hygiene and a dispemsary w
supply regular treatment for the contagious cases. The cloeed
uninfectrve ones are free and are treated 1n their own villages and
exammed every three months for infecuvity European patents
have thewr own sanatonum and 1 1939 the outlook was reposted
to be much more hopeful

In Fifi compultory scgregation has been m force only snce
1911 (p 35) The Makogas settlement 19 on an jsland meanmng
1} by 2§ mmules, with five lcper villages, one for each race, under
leper headmen and a bhospital for the helples All cases are
certified by two European medical men before removal unless
their friends can molate efficaently at home. Cases remaloing
bactersologwally free for two years can be docharged and are
fnspected every three manths and returned if they relapee.  The
numbers nolated have gradually inmta:ctgﬁ'ﬂn«fa‘m 1911 ‘:

110 1990 and 641 n 1949 (Auwstin) © apparcnt increaxe
gﬂcmzhcumcmztadmmngpaﬁmﬂ&mnthc;du;n;m,x‘;
snd other umland groups, and pomibly to more
forward vohmtaxﬂy?‘tz apl:’h.m the benefits of the modemn treatment.
The sexes are kept scparate and agncultural work and amusc-
ments are provided. Ther frends are brought to sec them
twice a year i & Gévernment vemel but are not allowed 1o enter
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the lepers howses Up-to-date medical treatment o also provided
)

mljtl: the Penrhyn Islands leprosy nppeared in 1883 but partial

segregation lesened the spread and it has not increased 1n recent

year.  Only 27 cases and 20 deaths occurred in seventeen yean

Cares suspected to be infectious are segregated (May)

In the Dutch Exst Indian Islands we have already seen (p 52)
that leprosy 5 reported to have increased after the closure of
foarteen leper hospitals 1n 1868 following the report of the Royal
College of Physicians of London that the dmsease 18 non-contagious.
Later isolated efforts on a small scale to enforce compulsory wola
ton met with little success.  Gradually modern methods have been
adopted with the recognition of the great importance of protecting
children from infection Sitanala (1936) recorded that the
Dutch Government 1n 1897 accepted the finding of the First
Internatronal Leprosy Conference of that year in favour of com-
pulory molaton, but 1t was never legally enforced In 1925 a
bill to make it powible was rejected  In 1930-1 a pohcy was
adopted of relaxing compulsory solation m favour of carly out
pauent and other treatment

In 1940 Sitanala reported that 47 leprosana accommodated
4,955 leprosy cases  five of them aimed at combating the dusease
the remmning 42 were of a phulanthropic character

In the Danish West Indies 1n 1608 Dr E. Ehlers obtamed
the enactment of Jaws for notification of all lepers, the formation
of a colony for them and the segregauon of beggan, vagabands
lndthosccauﬁcdnflcrmcdlculuupccuontobcndangu!o
others.  Other measures were  home segregation of some cascs,
with scparate cooking and table service under impection  leper
immigrants to be refused admusuion and returned at the cost of
the ship bringing them and most important of all, the removal
of all healthy children under fifteen yeans of age from any house
h"'mg a ]rcprury case in it.

In Indla the Leprory Commuion of 1889 (p 64) was followed
by the pamage of an Act in 18go authonzing pauper lepers only to
be compulsonly molated but as it was enforced only to 2 very
limited extent in the Prendency and other large citics, and only in
the caxc of patients showing ulcerated lesions, 1t remains practically
adead letter It 13 generally agreed that compulsory isolatson b
quite impracticable on a large scale in Indu, if only on account
of the prohibitive cost of dealing with the immeme numbers
Private and Government enterprise had resulted 10 the provizon
of & number of leper asylums which in 1921 accommodated 32;90
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with release only in the rare event of a patient being certified as
cured  In 1929 the Pelnapal Medieal Officer approved of the
policy of attracungs lepers to come early for treatment at special
climes without being arrested and confined  Smart (1933)
reported that the confidence of the patients was beng won by
these modern methods with an amanng change for the better in
the whole outlook. Many immgrant Chincte and Hindu cases
have been repatnated 10 it 1 not poruble 10 judge ns to the results
of the compulsory measures in reduang the incidence of leprosy
in Malayn.

In Tropical Africa compulsory solaton is usually so obviously
impracticable oo a large scale that it has rarely been attempted
Robineau in French West Afrlea reported that an attempt to
collect the leprosy patients forcibly with the aud of soldiers com
pletely failed owmg to their all being hidden and he condemned
it a3 futile. On the ather hand, the plan of sending fairly early
succossfully treated lepers in pairs through the villages cnabled
numbers to be persuaded to come voluntarily to the camps for
treatment (Robmneau, 1g24) In the same arca Joseph (1933)

faflure of compulnon and success of modern methods,

and Marchoux (1934) stated that ant leprosy campaigns that
had long been carried an in the French colonies bazed on internment.
of cascs had not given the expected results.  Asearly as 1924 a
mmistenal areular oa leprosy m French Colomes recommended
the abandonment of the medweval prmaple of compulsory
segregation, the provinon of colonies for infective cases and treat
ment of umnfective oncs at thar homes.  In 1931 o comultative
commusnon including Professors Jeanselme and Marchoux, drew
up a programme of measures.  In French Congo territory Berny
(1933) reported that any attempt at compuhion fails completely
through wholesale uding of the lepens.  In 1939 Delinotte recorded
detnlled staustics, a summary of which showed 104,000 known and
170 000 estimated cases 1n the varlous French colonics  In the
absence of rurveys this is likely to be much below the true number

In Mndagascar the French authonuies for Iong enforeed
compubsary isolation under & code of 1881 wath the help of misdon-
ary bodics (Jeantelme)  The mearures mcluded the separation at
burth of infants from their leper parents n the six officaal colomes
with care of them for five yean  No matenal reduction of the
dumchndbumobulned,farthcmedm:unumbcrcdg?ggh:
1904 and 3005 in 1932

In Tanganyika the Germans in 1912 had isolated s800 cases in
forty-seven villages. Without sdequate superviion these 13 no
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high inadence cluefly of early neural cases among children naing
to as much m g per cent In one school These cases arc now
treated at some 7 climes.  Almost all the doctors in the istand have
received specal trmmng mn Jeprosy and earlier infective cases are
now admutted to the leprosarium chiefly at thar own denre.

West Indian Islands.—As Jate as 1939 repeated vimts of
inspection and reports on the leprosy problem in British West
Indian Islands by B E L.R.A officers filed to result in the adop-
tion of modern methods of prophylaxis except 1n Bntuh Guiana
“‘This s essennally due to the poverty of these small eolonles, but
1t 3 antapated that the recently constituted Colomal Develop-
ment Fund will result in the recommendations in reports of Dr
Muir bemng carnied out under the prombing conditions afforded
by such wmall molated e for the ful adopticn
of modern methods. The urgent need for ths 13 evident from the
fact that iz 1944 m Jammca Murr found 47 highly susceptible
children Ining m close contact with 17 umsegregated very infective
Jepromatous cases. A whole-tme leprosy expert » required for
thrs large island ~ As the result of Mwr's viuts during 194044
the West Indian Islands are gradually adopting modern prophy
lactic measures.

In S8outh America compubory solation has long been used 1n
cxterarve areas with the following results.

In Colombix the largest segregaton colony was founded
dunng the eighteenth eentury at Agua de Dios in 2 healthy elevated
arca. Another 1 stuated at Contratacon. The former had
3483 mnmates 1n 1908 and i1n 1g2g three colonies accommodated
2 totl of 7086 cases according to Jeamelme. In 1940 Amypo
reported the number to have rnsen to 8200 30 the number appears
to be still on the wncrease after about a century and a half of com-
pubory segregntion  Nor is this surprinng in view of the fact
that m 1938 Araypo found no les than 2341 children under
five yeans of age Living with thar leper parents in the two
leper colomies above mentroned  clearly the most certain method
of mamntasmng the number of new wfecuons. A beginmuing had
bovcver been made  providing separate accommodation for
somc Goo children of leper parents. No attempt at surveys or
arrangement for treatment of carly cases at out pauent clinias
appear to have been made as yet por are contacts of known
infectious cases examuned for the early ngns of infectron

In French Guiana an hland leper asylum was in exstence n
1777 and Leger {1934) stated that two centuries of compulsory
scgregation had failed to prevent even & slow increase of leprosy
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till larger proportion when parents suffer from the severe
romatous type

| Ahrgcpmpomuuofmfecuomnmcthmughdmmm
h advanced lepromatows cases  these most require {solation,
was done mamly under a voluntary system, 1n the sucoersfal
rway campaign

+ Most advanced cappled cases, the popular dread of which =
teunpstified are Lttle if at all infective.  Yet 1n some countnes
¥ formed one third or more of the total cases salated for life
the old type prison-like leper asylums, even in some mnstances
ler the compulsory system (se¢ Sourn Armiaa, p 105)

i Treatment to be effective must be begun early and continued
two or mare years, with follow up periodical exammnations to
ect and treat relapses

i The most effective way to reduce the wadence of leprosy
ndly 1s to trace and examuine every few months over a period of at
it five years—that 1, over the usual period between exposure to
sction and development of the first symptoms—every person
o has been m close contact with any known infective leper
lerge proportion of the mfections from each case so diuscovered
the carliest stage can be cleared up and others who develop
: lepromatous type can be wolated early If this 1 repeated
.t a second period of five yeann few infective cases will remain
the area dealt with  for within one decade most of the ughly
sctive advanced cates will have died or passed into a bttle-
tetive nerve forrm.  Thus plan has for long been advocated by
gers and has now been carmed out with a connderable degree
success on a amall scale 1n Nauru Ialand (p 137) and on =
ger one in the Sudan (p 128) and adopted in several other
intries It is, however duficult to carry out mn s floating
sulation in an industrial ares, and it may require a large staff

THE ROLE OF COMPULSORY ISOLATION IN
PRESENT DAY PROPHYLAXIS

Al]ungmwthadnouunnmtofmatmnjvﬂucmw
ncm{armmmtotlxmdmdoft_hchﬁddl:hz\gu
1 segregation of lepers. That excuse vanished en it
;g‘i:pomb]c!odmrupnrmthcmfccﬁwtyoflhrge
sportion of early cases of the disease by the wmyection of soluble
>ducts of the chaulmoogra cibs, as shown by 1n Calcutta
1915 to 1917 and confirmed and extended by Dean and

1n Hawait 1n 1919. No one would now advocate the
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carher used enforcement of 1solation by hunting down hiding
lepers Hke wild beasts and shooting those ressting arreat (Rodnigues
1936) even if such measures had not failed materially to reduce
the ducase 1n every tropical country where they have for long been
used. On the other hand the immediate and complete repenl
of all compulsory powers Is not advocated but only thear modifica
tion to ensure that they do not continue to result in the hiding
of mamy of the early cses untl it 15 too late for them to obtan
the full benefits of modern treatment when still most amenable
to1t. The retention for a time at least of legal powers already 1n
force may be required for the rastrunt of espeaally dangerous
patients who are not amenable to reason

Special arcumstances may indeed justify the use of a certain
amount of compuluon 1n o new area for the purpase of ensuring
cfficient nolation and large-tcale treatment, as 1n the cases of the
Southern Sudan (p 128) and at Nauru Island (p 137)

The Degree of Compulaion Necessary or Advisable vanes
under different clrcurmstances —

1 In poor countnies where there 13 high endemuaity and imtitu
twonal accommodation cannot on account of cost be provided
for more than a small fraction, properly run leprosana will always
attract voluntary patients to more than ther full capaaty com
pulsion to bring in more patients 13 therefore ruled out. In such
counines, however the tmbal or other smilar anthonty 1f 1t 1
ﬁmmngcmcentl) can bc wed to brnng about, aither by
compulsion or moral suasion, the uolation of all infections cases
outnde the village or townshup In downg thy however there
are two vital requirements  the local authonty must provide land
and other necesary help for thase whom they are scparating from
therr commumity and the public health authonties must supply
adequate efficent supervimon  In proportion as the tribal or
nmlar local authonty i inefficient, the above method will not
fanction natmfactorily and the control of leprosy may be delayed
until efficiency can be bult up

2 In small nlands or other small commumtet with very little
communication with the outiide, it 13 posuble to make an exhaustive
survey and control the duease by the methods mentioned above
In 2 fow years time with a nummum of compulwon.  But control
8 more difficult in highly industrialized arcas such as those in
the Rand in S Afnica, and Tnnidad in the West Indiet, where
there o & constantly shifing poorly-educated population wath
lie or no socal cohemon, In such places a greater degree of
compulnon mmnt be applied to control a duscase Like leprory
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8 In wealthy countries, where the majonty of the people are
educated and there u an effiaent public health personnel, the
chmination of leprosy by the system used in Norway can easily be
accompluhed. The cluef stumbling blocks 1 doing this have
often been a vadillating policy and political intrigue

Modification of Compulsory Segregation to allow Early
Cases to be Treated at CHnics as Out patients.—To obwate
the grave defect of compubiory isolatton in leading to hiding of
the early cases most amenable to treatment the Brithh Guana
Govanment modified ther 1aw to allow early cases to be treated
at chimes without molaton. This was done at the suggestion of
the British Empire Leprosy Rehef Assoclation, who prowided
funds for supplying two climes in areas from which most admusohs
had been recaved, with the gratifying result that many new cases
came forward for out patient treatment and a number of the more

with most beneficial results (Rose 1934) Dutch Guiana has
followed ths example, campulsory segregation beng retained for
cases not complying with the regulations (Lampe 1933) In
the Philippine Islands, m addition to regional treatment centre
near large towns, skin clinics bave been opened for the out
pabent treatment of early unmfective cases without isolation.
Wherever this plan has been adopted many early cases have come
voluntanly under control which were previowsly hidden until
too late to bencfit materially from treatment. A further great
advantage has ensued in that these earlier cases Jose their symptoms
and infectivity much more frequently than formerly and can be
released under parole. Thu with a follow up system to keep a
watch for relapses when posuble, has done much towards brmging
home to thc people that the wsolaton policy no longer meams
life long mmproonment, and not rarely results in recovery at least
m a clinical sense, with restoration to ther families and very great
reduction 1n the dread of leprosy imstitutions The greatly
increased number of voluntary isolanons far the sake of treatment
thus brought about has been stremed in the Philippines, for
example, by Wade, Rodngues and others (rgga)

A Medical Board of two or three expert leprologuts may be
required in countrles adoptng the above modified compulsory
system, who will deade the cases that should be molated and those
to be treated at cimes  They will also report on the fitness of
succensfully treated cases to be released from Isolation under parole.

Compulsory Notificaton 1 » corollary to compulsory wsolation,
but 1ts value in backward tropical countries in such an easily
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hidden dmease s very doubtful  South Africa formerly tried to
enforce it with the result of cauung early cases to be hidden and
in more than one mstance known to the wnter an unfortunate
patient has come all the way to England for treatment to avod
fiention with consequent segregation. The Pars Academy

of Medicine 1n 1914 advned compulnion and the Dannsh Govern
ment on the adviee of Dr Ehlers earried it out in Iceland and in
the Danish West Indian Talands before ther transfer to America
%0 3t may be of value 1n countres with advanced medical and
sanitary organizadons in areas permiting out-patient or home
treatment of early cases, provided it does not encourage hiding
of cases

Compulsery Home Isolation.—We have already scen (p 97)
that in Romania and in South Africa ths measure failed to prevent
infections although 1t was more wseful m Norway In the case of
the lem infective nerve cuses, It is pot as a rule to be advbed
except where a highly orgamzed public health organizaton b
avalable to control ity application In India, however a3 the
result of village surveys and an cducatronal campaign, it has
tometimes been poenble to get highly mnfective cases voluntarily
uolated ather in huts outside a village or 1n & scparate room
openmg only outside the family compound, so as to prevent contact
of the patient wath healthy relatives apecally

In Madagascar and Malta only patients without open lemons—
that term to include all cases with dncharge of lepra bacilll from
the nose—are permitted to rende 10 thar homes.  The regulations
should provide for medical inspections not les than once in three
months to sec that the rules are stnetly complied with, In default
of which the patients should be sent to leprosy Insututioms. At
the ;ame time all residents in the panent’s bouse should be
for early sigm of the discase to enable them to be dealt with from
the commencement of the attack. In accordance with the
exeellent laws of Iceland the Danbh West Indies and Memel,
the homenolated patient should have a scparate room separate
cooking and table service and his bedding and clothing should
be wathed separately after dismfection. He should nether
recedve vhitors nor vint others and his room and effects should
be dhinfected 1n the case of removal or death  No child under
fificen should reside in the same howne on any account Al
movements of patients must be reparted at once to the medical
inspectors  any dresings used for their sores sbould be burnt, or
bolled for half an hour In short cvery pomible precaution
against infection must be ngldly enforced on the penalty of removal
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dreawe and permituon obtained to vint their hownes and examime
21l the mmates for any such carly eaces wath a view to thar treat
ment while suil 1n the most amenable stage  As confidence s
thus estabished examinatiom of the whole populinon of villages
will become pracucable and the extent type and distnbuhon
of the drewe will become apparent wath a great inerense of the
cars attencing the ¢himes for regular treatment

The results of surveys of nearly two and 4 half million people
in India by Mwir and hr asnstants has already been recorded
(p 33) The health report of 1940 for the Indian Provinee of
Ormu states that the exammaton of 822 629 perons 1n 2271
villages ked to the dncovery of ,,6a9 cnics of leprosy and 129
more were detected among 14,000 whool children  An increase
of 247 molated infective caws brought the total up to ,82 and 40 825
earlier onts were undergoing treatment as out patients at dis
pemtanes with improvement at the end of & year n over 9o per
cent of them  Yet the total anti leprosy expenditure among the
population of seven million amounted to only £15¢4 annually
agunst about £200 per case solated in New South Wales, for
example. In the Belman Congo about 10000 eves were dp-
covered 10 1639 1n addition to 6o 363 cases found by earlier surveys.
In the hengtung Shan State of Burma a survey dunng 193940
of about 10 000 people revealed Gog cases of leprosy 61 per mille
For other surveys reference may be made to the Philippines
(® 31) Ceylon (p 32) nnd Trimidad (p 44)

VOLUNTARY LEPROSY AGRICULTURAL
COLONIES

At an all India leprosy conference 1n Calcutta carly in 1920
Rogens advocated the development of large agncultural colonres
m the country 1n place of the prevalent pnison-like walled Govern
ment feper asylums 1n the outslarts of large aneas  Each should
bave ample land to culuvate 30 a1 to provide occupation for the
MUve inmates to the benefit of therr health, and 1n order to con
tribute matenally 1o the upkeep of the institution A speonally
franed medical officer should be placed 1n charge to allow the

t treatment 10 be carried out and only infective cases ndmitted
whose voluntary ssolation for the sake of the treatment supplied
would help 1o reduce the spread of the ducase  Old uninfective

-out nerve caskes may be accommodated a3 a humamtanin
Deasmre o the lesy well-equipped and stoffed old type asylums
Some of the Mimjon 10 Lepens mmntutions already situated it
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there were 1500 at the Itu colony alone under Dr Macdonald
with a total of 5022 under care in the colonics as a whole By
1942 the work had expanded so rapidly by the atablishment of
rumerous out patient climes around two of the main settlements
that the Oji Raver leprosanum was canng for 1000 imn-patlents
and over 13000 out paticnts under Dr Money at a total cost
of only £2,444 & year or g3, 4d per treated cnse  Likewme
Uzuakoli cared for 15 166 leprosy cases in the central settlement
and 54 outlying dspensaries  Many more clinfes were beng
demanded by the people.

Leper Villages for the Voluntary Isolation of Infective
Cases,—Advantage has been taken of an old Nigenan custom of
nolating advanced cases of leprosy in separate villages to which
none but lepers were admitted  With the cordial co-operation
of the chicfs and the people 34 model willages have been con-
structed to bolate and treat large numbers of infectrve casaa,
How succensful ths hoas proved s shown by the fact that at a
third survey of 7000 persons 1n one area not a mngle free infective
cse was found 40 ncw early cases were detected and thar
treatment arranged for at a clime. By repeating such surveys
thase already infected before the contagious cases were wsolated
will gradually be found in an early stage and the B]’ﬂt matority
of them cleared up by treatment.  As the
for the extenvion of these successful methods of p:mphyhxu at
13 clear that we already possess the means very greatly to reduce
the major and key problem of leprosy in Nigena, and wherever
such measures can be effecively carned out.  The war is holding
up the work, but the Government of Nigena 1 already convineed
of the value and practicability of prophylaxs agmunst leprosy
and with the help of the Colonial Development Fund even morc
rapid progress should result in the post war era.

In thc Belgian Congo the Public Health Report for 1939
murdsthntthcnauvepopulauoudmrcmgnmthevnlucof
leprosy isolation villages, and the adminntrauon 1 nmng at pro-
vding them for not more than 400 cases n cach with land to
cultvate so0 a3 to be self-supportng

Campaign in the Southern Sudan.—This crucal test on a
large scale of the modern plan of uolation of the Infective cases
m an agncultural colony 1 of great importance. In the course
of yearly routine examinatioms of the whole population of a large
area of the runy southern provinees of the Angle-Egyptian Sudan
for sleeping mckness, numerous cases of leprosy were observed.
The Princapal Medical Officer Dr O F H Atkey after consulting
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lesioms and of the nasal mucesa should be made in all sspicious
cnses to enable any children developing the dsease to be removed
from among the healthy and effectively treated at the carhest
moment.

4 Agnexltural and Industnial 1 orh should be provided for all who
are able to engage w it. The proceeds should help conuderably
towards the cxpemes of the colony but o percentage might be
given to the workers to enable them to buy small luxuries, as at
Culion

Staff ~—The organization of a leper settlement and the treatment
and control of leprosy require a highly tralped, whole-time

el. Thu requres altrumtic doctors and laymen who are
willing to give yean to the study of leprosy  In the best organized
nstitutions 1n the tropics and subtropices the subordinate stafl
comsuts largely of the more inteligent patients themselve who
are tramned to help m all actmta—medical, educanonal socal
and industnal  Recovered patients with this traning are often
wseful mn antileprosy public health and other such activites mn
thexr own or naghbounng villages (p 135)

Duscharges from the Colony of the Apparently Recooered —In view of
the relapses which have not infrequently occurred 1n patients
who have left off treatment against advice as woon as thedr voible
lenons dmappearcd and the recurrence and readmmuon of 12 per
cent of apparently cured patients in Honolulu great caution
8 pecessary 1n discharging any patuents a3 recovered  Repeated
negatrve bactenological examinations over a year after all chinreal
nugns have vannhed are advmable  Ducharges should, if posble,
be sanctioned by a Board of at least two expert leprolognts, and on
condition that the patients are wnspected every three months for
several years by the Board

Separation of the Sexes in Leprosy Institutions.—Every
one n agreed that it 15 most undenrable for leprosy subjects to
beget children owing to the high probability of their becoming
wfected by ther parents  ith consequent indefinite maintenance
of the nadence of the disense  The matter 15 not so ample in
practice as in theory and the best methods of protecting children
born to lepens have to be conudered 1n relation to the spedal
conditions in different countries and peoples.

The Philippnne Culton leper settlement dunng its fint deeade or
two provided a good dlustration of the disastrous comsequences
of the ombmuon of any sieps to prevent the unrestieted breeding
and {ofection of children  ths has mnce been remedied to a
large extent (p 72) The much later orgamred nland leper

9
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scttiement of Trnided furnishes an example of providing well-
scparated colomes for male and female patients respectively
Thot may not prove feasible i some backward countries, especially
m tropical Affica, where any attempt to separate the sexen 5
likely to prevent any material number of the infective cases entenng
the colonies, and wholesale hiding would defeat any efforts at
compulson.

The Sterilization of Married Leprosy Patients.—Owng to
difficulses 1n backward tropical countries 1n the safe separation
of mfants from therr leper parents early enough to prevent the
pombility of thear infection, the most effective method of preventing
marmed patients begetting children 1 by sterilizaton  As thu
operation mn the case of women involves a comparatively seriows
abdomunal section, the much more mmple severance of the vas
deferens on either ude of the scrotum under a local anesthetic m
males 1 nearly always to be preferred. This harmless procedure
for preventing fertilization of the female wathout interfenng with
normal marital relabons has been successfully adopted by R. M.
Wilson (1935) in Korea, where he found that attempted scparation
of the sexes and prohibition of marriage in leper mstitutions led
to the birth and infection of many illegihmate chuldren  Further
patients frequently refused to stay 1n institutons iof forludden to
marry but left and led & marmed hfe in camps and had many
children, half of whom contracted the dmcase from therr parents
and so perpetuated 1t. He therefore started a self supporting
scction of his Korea colony by allowing patients to marry after
the male partnier had submitted to the minor operation of vasectomy
and he allowed cach couple to adopt a leper child from the colony
because of thar desire on religlows grounds to have an helr  Thi
common-sense plan worked well and the cost of mamtenance of
the married patients was one-fourth of the average. In 1936
Wilson was able to record that afier three years eleven treated
couples remaimned well and had produced no children, but among
seventeen families, who had mamed without permuwon or stenliza-
tion of the men nine children had been born, four of the mothers
had relapsed under the strain of pregnancy and no orphanages
would take their babies, who thus remained cxpased to infection.
Hayash: (1934) reported that sterihration of the husband before
mammage 1t preferred m Japan and Peralta Ramos (1928) records
the sterilixation of a leprous woman after she had borne nix children.
This measure j not required m the casc of ummnfective nerve
cases, and 1 early dermal cases the patients are lkely to submit to
mantal separation for a tume whenever there 15 a fair probability
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of recovery of the affected partner under treatment. In China
n the aaence of sterilization Galt and Yawt (1934) found that
10 many lepens left the eolony that 1t was necessary to allow them
to start a village to which those whhing to marry moved but
continued to be treated.  Two years later it included 47 couples
wth g5 children born to them, only 7 of whom had been adopted
by frends and the other 18 were still exposed to infection. In
Hawaii Father Damien advised that fmthful hisbands and wives
should be allowed ta go to the scttlement, he permitted marmages
between kepens previowsly unmarnied and found these mensures led
to contentment and improved morality

Moreover the marnage of lepers n imntutions should only be
permutted subject to the same operation bemg first performed
as has been done by the Americans in Panama.  Such expedients
are only required when the circumstances do not permit of the strict
enforcement of the general rule to molate the sexes completely
i leper settlements

The Early Separation of Infants from their Leper Parents.
—There 3 unammous agreement among the leading leprologuts at
the present day that children of infectious lepers should be scpar
ated permanently from their parents at birth or the earliest pract
cable age. Ve regard thi as a most essential prophylactic measure
in view of the great susceptiblity of children to mfection. The
question anscs whether errcumstances permmt of the successful rear
mg of infants on artfical food from the time of their birth, as thu
requires most careful nurung especaally 1n tropcal countries. To
obwiate ths difficulty Jeanselme in rgro advocated that outnde
endemic arcas pon-infective leper women should be allowed to
suckle their infants under close observation. In Martinique and

the infants were brought into the asylum in the daybme

to be suckled by thar mothers dunng the first stx months of hfe
with careful anteptic precautions against infection by washing the
nipple with baracgc or permangnnate solution and covering it
with a rubber cap and protecting the child from contact with the
mother’s skan.  This method has also been used m the large leper
scttlement at Ito in Nigema.  In Mrdagascar the difficulty v as
succerfully overcome by supplying healthy wet nures from
neighbaunng villages for the infants from ther birth, and in French
West Africa Robineau (1925) advocated the use of wet-nuneas to
avoid the high mortality among artificially fed infants in the tropucs

Time qfter Birth of Remooal of Infanis —As m the absence of good
nursmg it is not always practicable to remove newly bom infants
at once from ther infected mothers or fathers, different periods of






PREJENT DAY PROPHYLAXIS 181

of recovery of the affected partner under treatment. In China
n the abyence of sterilzmuvon Galt and Yawt (1934) found that
to many lepens Iddt the colony that 1t was necessary to allow them
to start a village to which those wnhing to marry moved but
continued to be treated.  Two years Jater it included 47 couples
wath 25 children born to them, only 7 of whom had been adopted
by friends and the other 18 were stll cxposed to infection. In
Hawau Father Damien advsed that fmthful hwbands and wives
should be allewed to go to the scttlement, he permitted mamages
between lepens previously unmarned and found these measures led
to contentment and improved morality

Moreover the marnage of lepers in imtitutions should only be
permitted subject to the same operation belng fint performed,
a3 has been done by the Amencans in Panama  Such expedients
are only required when the cirvumstances do not permat of the stnct
enforcement of the genernl rule to wolate the rexes completely
n leper settlements.

The Early Separation of Infants from their Leper Parents.
—There 8 unammous agreement among the leading leprologsts at
the present day that children of infectiows lepens should be separ
ated permanently from ther parents at burth or the earllest practy
cable age. Wc regard thn as a most enennal prophylactic measure
1 view of the great susceptilnlity of children to mfection. The
quertion arises whether arcumstances penmit of the soccenful rear
mg of infants on artficial food from the time of their birth, as this
requires most careful nurnng especaally 1n tropacal countriet.  To
obviate ths difficulty Jeansclme 1n 1910 advocated that outnde
endemmic areas non-nfective leper women should be allowed to
suckle their infants under close observation. In Martinique and

the infants were brought into the asylum in the dayhme
to be suckled by thar mothers duning the first six months of hfe
with careful antieptic precautions against infection by washing the
nipple with baracic or permanganate solution and covering it
with a rubber cap and protecting the child from contact with the
mother’s slan.  This method has also been used 1 the large leper
scttlement at 1o 1 Nigena. In Madagascar the difficulty v as
succesfully overcome by supplying  healthy wet mmes  from
neighbounng villages for the infants from their birth, and in French
West Africa Robineau (19235) advocated the use of wet-nurtes 10
avoid the high mortality among artificially fed infants in the troples

Time afier Birth of Remooal of Infants —As m the absence of good
numng it i1 not always practicable to remove newly born infants
at ence from thewr infected mothers or fathens, different periods of
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scttlement of Trinidad furnhhes an exemple of providing well
scparated colonles for male and female panents respectively
Thn may not prove feasible mn some backward countries, espeanlly
wm tropical Africa, where any attempt to scparate the sexes s
likely to prevent any material number of the infective cases entering
the colomes, and wholesale hiding would defeat any efforts at
computaon

The Sterilization of Murried Leprosy Patieats,—Owing to
difficultres 1n backward tropical countries in the safe separation
of mfants from ther leper parents early enough to prevent the
possibility ot thesr infection, the most effective method of preventing
mammed patients begething children » by stenluation. As this
operation 1n the case of women mvolves 2 comparatrvely serion
abdomnal section, the much more simple severance of the vas
deferens on ather nde of the scrotum under a local anesthetic in
males b nearly always to be preferred.  Tho harmlen procedure
far preventung fertiization of the female withaut interfering with
normal marital relationy has been successfully adopted by R. M.
Wilson (1g935) in Korea, where he found that attempted separation
of the sexes and prohibiton of marnage in leper isttutiom led
to the birth and infection of many legitimate children  Further
patients frequently refused to sty 1 institutions if fortudden to
masry but left and led o marded Lfe in camps and had many
children half of whom contracted the disease from therr parents
and so perpetuated 1t He therefare started a self-supporting
section of hn Korea colony by allowing patients to marry after
the male partner had submited to the minor operation of vasectomry
and he allowed cach couple to adopt a leper child from the colony
because of thewr desire on religious grounds to have an heir  Thi
conmoan-sense plaa wocked well and the coet of mamtenance of
the marned patents was one-fourth of the average. In 1936
Wilson was able to record that after three yeans eleven treated
couples remained well and had produced no children, but among
seventeen famubies, who had married without permmsion oc steriliza
twon of the men nune children had been bom, four of the mothers
had relapsed under the strun of pregnancy and no orphanages
would take therr babues, who thus 7 d exposed to nfectd
Hayaih: (1934} reported that steribzation of the husband before
marmage u preferred i Japan and Peralta Ramos (1¢28) records
the stenhzation of a leprous woman after she had borne six children.
Thrs measure 3 not requred 10 the case of umnferuve perve
cases, and 1n early dermal cases the patients arc likely to submit io
mantal scparation for a time whenever there 1 & fuur probability
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of recovery of the affected partner under treatment. In Chuna,
in the absence of sterilizauon, Galt and Yawt (1934) found that
30 many lepers left the colony that 1t was necessary to allow them
to start a village to which those wuhing to marmy moved but
continued to be treated  Two years later 1t included 47 couples
with 25 children bon to them, only 7 of whom had been adopted
by fnends and the other 18 were still exposed to nfection. In
Hawall Father Damien advised that faithful husbands and wives
should be allowed to go to the scttlement, he permtted marnages
between lepers previowsly unmarmied, and found these mensures led
to contentment and improved morality

Morcover the mamage of lepens 1n imtitutions should only be
permutted subgect to the same operation beng fist performed
as has been done by the Amencans in Panama.  Such expedients
are only required when the carcumstances do not permmt of the strct
enforcement of the genernl rule to molate the sexes completely
in leper settlements.

The Early Separation of Infants from thelr Leper Parents.
—There n unamimowm agreement among the leading leprologots at
the present day that children of infectious lepers should be separ
ated permanently from thar parents at birth or the earliest pracu
cableage. We regard this a3 a most essenual prophylactic measure
m vicw of the great sinceptbility of children to wnfection. The
question anses whether creumstances permit of the succemful rear
g of infants on artifical food from the time of ther birth, ay thes
requres most careful nurnng crpecially m tropieal countna. To
cbwiate thn difficulty Jeanselme 1n 1910 advocated that outmde
endemic areas pon mfective leper women should be allowed to
sockle their infants under close observation. In Martinique and
Guadaloupe the infants were brought into the asylum in the dayhme
to be suckled by ther mothers during the first six months of e
with careful antseptic precautiom agrinst infection by washing the
nipple with boracc or permanganste solution and covering 1t
with a rubber cap and protecting the child from contact with the
mother 8 skin.  Thh method has also been used in the large leper
scttlement at 1to in Nigena  In Madagascar the difficulty was
succeasfully overcome by supplying healthy wet nurses from
peighbouring villages for the infants from ther birth and m French
West Africa Robaneau (1923) advocated the use of wet-nurses 1o
avoid the high mortality among artificually fed infants In the tropies

Timw qfter Burth of Removal of Infanis —As in the absence of good
nursing it u not always practicable to remove newly born infann
at orice from ther infected mothers oc fathen, different periods of
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scttlement of Trinidad furmshes an example of providing well-
scparated  colomes for male and female pauents rospecaively
This may not prove feasible in some backward countnes, especially
n tropical Africe, where any attempt to separate the sexes n
Likely to prevent any material number of the infective cases entenng
the colomes, and wholesale hidmg would defeat any cfforts at
compulnon

The Sterilization of Married Loprosy Patlents.—Owmg to
difficulties 1n backward tropical countries 1n the safe separaton
of infants from therr leper parents early enough to prevent the
ponibility of thewr infection, the most effective method of preventmg
married patients begetung chiddren 1 by stenlization  As this
operation 1 the case of women involyes a comparatively senows
abdomunal section, the much more smple severance of the vas
deferens on esther mde of the scrotum under a local anxstheticin
males 3 nearly always to be preferred  Thus harmless procedure
for preventing fertilation of the female without interfering with
normal marital relations has been succemfully adopted by R. M.
Wibson (1985) 1n horea, where he found that attempted scparation
of the sexes and prohibition of marriage mn leper insututions led
to the birth and nfection of many 1legihmate children. Further
patients frequently refused to stay i institutions if forbrdden to
marry but left and led a marnied lfe 1n camps and had many
children, half of whom contracted the discase from ther parents
and so perpetuated 1t. He therefore started a sclf-supporting
section of his Korea colony by allowing patients to marry after
the male partner had submitted to the minor operation of vasectomy
ard he allowed each couple to adopt & leper child fram the colony
because of thar desire on religious grounds to have an herr T
common-sense plan worked well and the cost of mantenance of
the marmed patients was onc-fourth of the average In 1936
Wilson was able to record that afier three years eleven treated
couples remained well and had produced no children, but among
seventeen families, who had mamed without permimon or sterils-
tion of the men, mne children had becn barn, four of the mothers
had relapsed under the strain of pregnancy and no orphanaga
would take their babies, who thus remained exposed to infection.
Hayashi (1934) reported that sterilization of the husband before
marmage 1 preferred 1 Japan and Peralta Ramos (1ga8) records
the stenbization of & leprous woman after she had borne ux children.
This measure 1 not requmed 1n the case of umnfective nerve
cases, and in early dermal cases the patients are likely to submut to
mantal scparation for a tme whenever there 15 a fawr probabihty
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of recovery of the affected partner under treatment. In China,
in the absence of sterilizatfon Galt and Yawt {1934) found that
so many lepers left the colony that it was necemary to allow them
to start a village to which thosc wuhing to marry moved but
continued to be treated  Two years later it included 47 couples
with 25 children born to them, only 3 of whom had been adopted
by friends and the other 18 were still exposed to nfecuon  In
Hawni Father Darmen advised that fmthful husbands and wives
should be allowed to go to the scttlement, he permtted marmages
between lepers previowly unmarried, and found these measures led
to contentment and improved morahity

Morcover the marnage of lepers in imtitutions should only be
permitted subject to the same operation bemng finst performed
at has been done by the Amencans in Panama  Such expedients
are only required when the carcumstances do not permit of the stnct
enforcement of the genernl rule to uolate the sexes completely
m leper settlements.

The Early Separation of Infants from their Leper Purents.
—There 15 unanimots agreement among the leading leprologuts at
the present day that children of infectious lepers should be separ
ated permanently from thar parents at birth or the earhest pracu
cablcage. W regard this a3 a most eaential prophylactic measure
m view of the great susceptibility of children to infection. The
question arises whether arcumstances pormit of the successful rear
1ng of infants on artifical food from the tune of their birth, as thu
requres most careful nurung espeaally i tropical countries  To
obviate this difficulty Jeanselme 1in 1910 advocated that outmde
endemic areas non infechve leper women should be allowed to
wuckle ther infants under cloac observanon.  In Martinique and
Guadaloupe the mfants were brought into the asylum in the dayume
to be suckled by ther mothers dunng the fint ux moaths of ife
with careful antiseptic precautions agaimst mnfection by wushing the
mpple with boracc or permanganate solution and covenng it
with a rubber cap and protecung the child from contact with the
mother’s slan.  This method has also been waed in the large leper
scttlement at Ito in Nigena In Madagascar the difficulty was
succenfully overcome by supplying healthy wet nures  from
neighbouring villages for the infants from their rth, and in French
West Afncn Robineau (1923) advocated the wse of wet nurses 10
avoid the high mortality among artificially fed infants In the tropics

Time after Barth of Removal of Infants —As i the absence of good
murxing it 1 not always practicable to remove newly born Infants
at once from their infected mothers or fathers, different perfods of
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tume have been adopted m vanow countnes. In Malaya Smart
(1933) reported that th:chﬂdmof]cpcnarcr:mwcdyfimntbc
Pﬂmﬂmt}unfounmday:dbmha.ndnowxoflcpmyn
known to have occurred among them, In the Dutch East Indics,
Pancth (1930) reported that the few children born to lepers who
are allowed to marry are sent to healthy relatives after beng
weaned.  Philippine experience indicates that such late separations
are far from clmnating infecnons, for Rodmguex (1926) re
corded that at the Culion settlement the segreganon of the
chuldren of patients after the age of ux months does not decrease
the incidence of leprosy among them or delay ats appearance, o
1t 13 necessary to remove them as soon as posmuble after birth  thr
has been done succestfully in Hawan and Indie.  Nursing arrange
ments to allow of mnfants being reared when removed at birth are
necessary  In India Lowe records that in one leprosy ustitution
25 children, who had not been scparated from their parents until
afier the age of aghteen months developed symptoms of leprosy
between the ages of 3 and 10 years.  In Trimdad Muir exammed
children 1n 178 achools and discovered 83 cases of leprosy in spite
of many of the children having been absent. Moreover by
following up the child cases to therr homes many other contact
cases were found these included 5 1n the case of onc gl and
8 of a boy A senow result of the neglect of thu precau
tion 1 recorded by Lampe (1933) namely that mn Sunnam there
were lepers born and infected m asylums who were still hving 1n
them at great total expensc when over Bo years of age. Sec alo
data on p 72 and Fig 13

The effectiveness of very early scparation of the Infants born to
leper parents 13 establshed by the following data. Neve concloded
from hu long expenience 1n Kashmur that  children of lepers at
brth are frec from the ducase  but unlen separated from thar
parents they are almost sure to develop it within a fow years.
Canon Guilford, who was for many years 1n charge of the leper
colony at Tarn Taran 1n the Punjab recorded that  of all those
born there during the last thirty years, I kmow of only two men
who have not become confirmed lepers, and even these, when I
last saw them began to show mgns of the dmease upon them”
This was before the establuhment at Tarn Taran of the home for
untninted children at a later date Mr Jackson was able to report
On the other hand, for the same perod of thrty yeans the children
of leprom pareats of the Almora asylum have been brought up
1n » home apart from thewr parents, with the result that only coc
of them has developed the discase. Scveral of thess arc now
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marmed, and have children, 1n whom the discase has not up to
the present appeared. In not o fow of these cases both parents
were lepers He added that the same satisfactocy results had
been obtained In all other fourtcen children s homes maintained
by the Misnon to Lepers sinee in 18go arrangements were made for
scparate mantenance of all healthy children gven up by their

parents

Claldren and Adolescents fo be Prokibited from Linng 1n any House
contormmg an Infectire Leper —Thn most essential measure was
mtroduced and legalized 1o lceland o3 regards children under
15 on Dr Ehlens advice 1f it were generally adopted 1t would
probably go further towards stamping out leprosy within a
Limited pertod than any other smgle prophylactic measure. As
early a3 1885 Arnng advired the removal of children from Hawalian
houtes contuning lepenn,

Exclusion of Lepers from all Schools or other Institstions for Children
comes under the same category and should apply to school teachers
a1 well a2 pupth.  Where there are numerous lepers separate
schools for therr children may be necessary and the infectivity of
leprosy and the methods of prophylaxs should be taught in schooh
1 endemuc arcas (B Sommer)

The practical application of these measures may be illustrated
by the following eampla.  In Dutch Gmana (Sunnam) Lampe
(1932) reparted that the regular exammation of all school children
had proved to be the most efficient way of dscovering slight and
carly cases of leprosy for out of 8800 children s0 examined 123
had been declared infected by the medical board, 44 of them being
highly so. In Uganda 150 mfected children were ducovered and
placed in a specal hosmtal, where they are both treated and
cducated under a CM.S medical officer wath the result that
within a short ume the first batch of recovenies were ducharged
Caoch and Rajagopal (1938) ined 1671 Madras
school children and found 108 6 per cent, to be definite ar suspected
e,

Immigration snd Repatriation. — Wherever prophylactic
measures are bang enforced 1o dumunish and eventually stamp out
leprosy 1t 13 obwious that powers thould be available to prevent
the introduction of further infection by leper ymmigrants from
other countries  The data regarding the spread of the discase
over the globe glven in an earlier section (pp. 6-9) alone suffice
to prove the necamty of ths measure of protecton, which has
been adopted by Canada the United States of America Australia
and some of the West Indian Islands. It fs of interest to note
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fime have been adopted 11 variows countries.  In Malaya Smart
{1988) reported that the children o”epu-:nmnmwudy;omt}m
pmnn\wchmfouncmday:ofbirthandnomcoflrpmryk
known to have occurred among them.  In the Dutch East Indles,
Paneth (1g30) reported that the few children born to lepers who
arclllowedtomarryarctmtwhnhhyr:hmaﬁcrbang
weaned. Philippine expertence indicates that such late separations
arc&rfmm:hmmadngmfmm:,forRodngua(tqu)n
corded that at the Cyhon settlement the segregation of the
children of patients after the age of ux months does not decrease
the ancadence of leprosy among them or delay its appearance, 50
1t 13 necessary 10 remove them as #oon as pamble after hurth  this
has been done successfully in Hawnu and India.  Nurung arrange
ments to alfow of mfants being reared when removed at burth are
necessary  In India Lowe records that in one leprosy imstitution
25 chuldren, who had not been sepamated from ther parents until
after the age of eighteen moaths developed symptoms of leprosy
between the ages of § and 1o years. I Trinrdad Muir exammned
children 1n 178 schools and ducovered Bg cases of leprosy 1n spte
of many of the children baving been absent. Moreover by
following up the child cases to thewr homes many other contact
cases were found these included & 1n the case of one girl and
B of a boy A senows result of the neglect of thiv preeaw
twon 1 recorded by Lampe (1983) namely that i Surinam there
were lepers born and mnfected m arylums who were xtill Hving 1n
them at great total cxpense when over Ho years of age.  See abo
data on p 72 and Fig 13

The effectivenens of very early separation of the infants born to
leper parents 8 catabluhed by the following data  Neve concluded
from his long expenience 12 hashmur that  children of lepen at
birth are free from the disease  but untess separated from ther
parents they are almost sure to develop 1t within a fow yearn”
Canon Gulford, who was for many years in charge of the leper
celony at Tarn Taran in the Punjab recorded that of all these
born there duning the last thirty years, T know of only two men
who have not become confirmed lepen, and even these when 1
last saw them began to show sigms of the dueawe upon them
Thus was before the astabhahment at Tarn Taran of the home for
untasted chuldren  at & later date Mr Jackson was able to report
Ou the other hand, for the same period of thirty years the children
af leprous parents of the Almora asylum bave been brought up
m‘bomc‘wn&omthufpmu,\nththemﬂtdntoﬂywc
of them has developed the disease. Several of these are now
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marned and have children 1n whom the disease has not up to
the present appeared  In not a few of these cases both parents
were Icpert He added that the same mtbfactory results had
been obtained 1n oll other fourteen children s homes mamntained
by the Mimion to Lepers sinee In 1890 arrangements were made for
separate maintenance of all healthy children given up by their

parents

Chuldren and Adolescents to be Prohubnted from Ling 1n any Howse
contaiming en Infectice Leper —Ths most essential measure was
introduced nnd legalized an Iecland as regards children under
15 on Dr Ehlerss advice 1f 1t were generally adopted 1t would
probably go further towards stamping out Ieprosy within a
Lruted period than any other mngle prophylnctic measure. As
carly as 1885 Arming advised the removal of children from Hawaitan
houses contaiung lepers.

Exthinon of Lepers from all Schools o7 other Instututions for Childrm
comes under the same category and should apply to school teachers
as well as pupih. Where there are pumerous lepers scparate
schools for thear children may be neccmary and the infectivity of
leprosy and the methods of prophylaxm should be taught m schooh
1n endemic areas (B Sommer)

The practical apphcation of these meansres may be illustrated
by the followmg examples. In Dutch Guana (Sunnam) Lampe
(1932) reparted that the regular examination of all school children
had proved to be the mast cficent way of dmcovenng slight and
early cases of leprosy for out of 8800 children »0 cxamned 123
had been declared mfected by the medical board, 44 of them bemg
highly 50 In Uganda 150 infected children were ducovered and
placed in a special hospial  where they are both treated and
educated under a C.M.S medical officer with the result that
within a short ume the first batch of recovenes were ducharged
Cochrance and Rajagopalan (1938) examined 1671 Madrs
school children and found 108 6 per cent, to be definite or suspected
(=1 - N

Immigration and Repatriation. — Wherever prophylactic
measures are bang enforeed to diminah and eventually stamp out
leprosy st &5 obviows that powers should be available to prevent
the 1ntroduction of further infechion by leper Immigrants from
other countnes. The data regarding the spread of the duease
over the globe given in an earlier section (pp 6-9) alone suffice
to prove the necessity of ths meanure of protection, which has
been adopted by Canada the United States of Amernica, Australia
and some of the West Indian Inlands It 11 of wterest to note
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that as early as 17634 the importation of lepers was forbidden
m Dutch Guana t Landrd

It has been found impossible to detect and exclude all leprosy
infected immugrants by the usual port mspections on account of
early snigns of the duscase bang difficult to detect without munute
exammations by experts of the whole surface of the body Owing
to the long incubation or latent period of the dmease persons of
healthy appearance on amval may not rarcly develop leprosy
within a few yeary after gaining admussion to another country
than that of thear birth This was the case with a number of
Scandinavian immigrants to the United States, from where leprosy
patients may be deported up to eight years after their arrrval.

It is therefore essential to have powens to repatnate all such
lepers on the first discovery of the discase, as provided for by the
laws of the countries above refarred to  many Japanese, Chinese
and Indian subjects have been 10 dealt with. Any persons un
fortunate cnough to have contracted leprosy while abroad should
not be densed the right to return to their native country although
they must submit to any laws which may be in farce and should
have the nght of admimon to and treatment 10 any availsble
leper mmttution.  All immugrants from leper familias or distnets
should be regutered and watched for several years (Jeanselme)

The mere fact that any country possesses powers to exclude
leprosy-infected immugrants and to repatriate those d
the discase Iater within the incubation penod should lemen
the likelihood of their trying to enter such a country A rule
requining any vessel bnnging a leper to take him back to lus own
country at the shipping company s expense has a simlar salutary
effect.

LEPROSY HOSPITALS AND CLINICS FOR
EARLY CASES

The improved treatment of leprosy has opened up the way to
reduce greatly the most frequent sources of imnfection, namely
mfective lepers m the earier not casily recognizable but often
still infective stages of the discase they are far more dangerous
than the advanced mmmed nerve forms, from which it 1 rare for
lepra baall to escape. We have repeatedly pomted out how
dafficult 1t 13 to 1solate early cases in the absence of any effective
trcauncntnndthltbydwumcthcymc.hlnagtinwhlchthcy
are eanly recognized by the general public and are consequently
shunned by them or sent to leprosy institutions, they will only too
often have infected other members of thelr families so that their
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solation then fails to prevent the continucd spread of the disease.
Investigations in Calcutta showed that such cases could be detected
daily in the large out patient department of the Medical College

axphnl which yielded valuable material for teating the new line
of trentment 1n patients who came once or twice a week to the
research laboratary for injectons.

The success of the Dichpali hospital in clearing up the symptoms
and infectivity of a very large proportion of the comparatively
early cases alone admitted has already been deseribed (p 126)
but thus plan » Limited by 1ts comt per patient.

The Dispensary Out-patient Spstem wns advocated by the authors
of this work to meet the needs of the vast number of early casen
of leprosy revealed 1n India by investigations under the propagenda
treatment surtey system, the object of which was to win the confi
dence and cooperation of villagers through the out patient
treatment of thetr cases. A murvey 1 fint carmied out by examining
relatves and contacs of cases under treatment. The villagers
are enhightened as to how leprosy has spread in thar village and
what steps to take to prevent further spread. Thiv simple and
expensive method n carmed out by a well truned staff  Anti-
feprosy campaigns on these and mmular lines have met with
succen 1n India and have been adopted 1n Afnca and chiewhere.
(See also Appendix IV )

In highly endemic countries 1t 1s important that all doctors should
recerve practical tramning in the diagnoss, treatment and prophylaxn
of leprosy  In Indin the Britsh Empire Leproay Relief Asocation
has arranged for the specal tramning of thousands of doctors  and
leprosy b 1n many places treated in general and special duspensaries.

Amongst other countrnies now advocating or unung dispemary
and cinic treatment may be mentioned the Phibppines with
therr shon chisa (p 111) and Nigena (p 126)  Smaller chinics
are undertaking the same work at about 100 centres in Bntsh
Afnican poncmmomns matly through the agency of medical mbmon-
anes with drugs supplied from London.  Maxwell has repeatedly
advocated dispensanes and chinlos at the various mussion hospitals
in Chuna as the only feamble method of attacking the immense
leprosy problem in that vast countrv

In Japan the offical policy only recognires the value of com-
pulsory segregation where the census figures of leprosy in 1435
were 15 193 a cumpared wh.h 14.,261 in 1930 (Hayashi)

The R tacts to Ensure
Early Detection and Effident Tmtmrnt in the Amenable
Stages of New Infections.—Thu method has long been advocated
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by Rogens as the most essental of all prophylactic measures to
produce a rapid reduction of the incidence of leprosy whercver
1t proves feauble (p 134 of the fist (1925) edition of this work)
It 13 based on (1) the proof afforded by hus analyns of 700 cases in
which the probable source of infecton was traced that some 8o
per cent of new infections are contracted through prolonged
contact with an infective case while living in the same home
(p 82) and (2) if the ducase 11 discovered 1n 1ts earlier stages the
duration of such exposure, commonly regarded as the incubaton
period  averages 2§ to 33 years and in over Bo per cent of cases
docs not exceed 5 years (p 16.)

It 1s therefore advised that immediately an infectious case of
leprosy 1 discovered the patient s house should be vmted by a
medical practtioner and all hu family and servants closely examined
for early signs of the disease, and that this should be repeated at
least every six months for the next five years. By this means some
80 per cent of the infechons anmung from the first case should be
detected 1n tume to keep most of them from becoming infectous.
If thy measure were then contmued for another five year, few
nfective cases of leprosy would be left to maintain the inadence of
the dncase  for wathun the total period of ten years most of the
onginally fectve cases would ather have died or have been
effectively solated even under a voluntary system, and the problem
would be largely solved

That 2 very large proporton of the new cases could thus be
detected 1n the amenable early stages has been demonsirated by
more recent experience. Peacock (1g9g0) found two or more
early cases in three instances. Cochrane i the Wat Indues
found one to threc unsuspected infected children among the
contacts of eery rodular case of leprasy he mvesngated and Moer
(1937) 1n Southern Rhodena recorded that the house examination
of contacts was a far more succesaful method of detecting new
early cases than was general house to-house surveys Morcover
Murr (1985) has recorded an instance of fifteen family infections
n the course of a number of years traced to one casc found during
a village survey nearly all of these might have been detected
and effectvely controlled The above plan has m recent years
been advocated or adopted in vamous countnes. The most
noteworthy 1 ] A. Matchell, of South Africa—a strong advocate of
compulsory solation—who 1n 1926 recorded lus opinion that by
six monthly exammnations of contacts over five or six years and
removal of the infective cases from the houscholds the spread of
leprosy m the Union of South Africa would very soon be checked
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and reduced  thus plan has ance been adopted there with advantage
(p 107} In China Maxwell (1928} advocated Rogenys plan
as did Austin (1932) in Fijl. Rese (1932) In Britsh Guiana pard
special attention to the examination of tre families of Infected
persons nx did Carreon in 1932 mn the Philippines after finding
that a survey of fifteen farmulies of leper children revenled leper
parents in twelve of them  Repeated examination of old contacts
with known leprosy patients played an mmportant part in the
detection of 2 548 new cases during surveys in Ceylon  (Seep 114.)

Nagru Island Trial of the Contact Examination
Prophylaxis Plan.—The hutory of the wntroduction and rapld
spread of leprosy among the people of Nurn Island in Oceania
has alrendy been desenibed (p 35) but the use of the method of
repeated cxamunation of the inhabitants to detect and treat
in the carhiest stages all newly annng cotes remains to be dealt
with. When at Rogers s suggesuon the 2500 or so mhabitanty
who included 1000 Chinese \-ere closely examined for any chinical
ngrs of leprosy almost 30 per cent of the 1500 Nauru Islanders
were found to be already infected 9o per cent of them being
atill 1 the early stage of the neural type and the remaimng
10 per cent lepromatous including a few podular cases.  With
the exception of one dutmct nearly every famuly was infected,
30 practically every natve had been in contact with a leper  The
mfective cases were nolated on onc nde of the uland and the
ununfective ones allowed to conunue thar work, but the latter
were provded with scparate sleeping accommeodation from the
healthy 1n casc any became infecive  Both clames were treated
regularly and the healthy were examuned every month to detect
further infectons as carly a1 posuble  bacterrological examina-
uons of new cases were made to determune if they were 1nfechive
0 others. Three yeart later 1n 1930 G W Bray related the
story of the reduction of the wolated cases from 189 to 132 and
the uninfective ones from 176 to 86 a total reducuon of 40 per
cent within three yeans. In 1934 A M B Grant reported
that by the end of 1933 a total of 193 infecuve cases had fallen to
66 or appronmately one-thurd within a decade  In addinen 15,
uninfectious cases vere attending clinies as they are not discharged
as apparently cured until the lapse of five yeann  He coocluded
that the decrease was mainly duc to the new plan adopted, which

has grven better results than would have resulted wath compubory
segreganon of every casc of leprosy Both medical officers
agured the writer that scarcely any of the carly uninfective patients
had gone on to the infectrve stage while under treatment.
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Sectlon IV—AETIOLOGY

CHAPTER IX

DESCRIFTION AND DISTRIBUTION
OF BACILLUS

LePROSY 13 caused by the growth of the Mycobactenrum Iipra oc
Beallas lapre (Hansen 1871-g) 1n the body and the reaction of
the tissues to 1ts presence

DESCRIPTION OF THE BACILLUS

The bacillus (generally referred to as the lepra bacillus )
Vanes 1n appearance according to the starung method used and
the phase of the dusease through which the patient 13 pamng at
the time.

1 What may be considered as the normal vegetative form of
the bacillus is a umformly staimng rod straight or slightly curved,
from 1 to 8 u in length,  When placed alongude a tubercle bacillus
under the microscope 1t 15 imposible to disanguish the one from
the other with any certamnty  but lepra bacilli are generally found
adhenng closcly together 1n large bunches, described as agar
bundles surrounded and held together by a lipod substance called

glea by the older writers these are more or less charactertic
of lepra bacilli, and help to distingunh them from tuberele bacill.

2 In all phases of the disease but notably in acute exacerbations
(lepra reaction, s# p 187) while many of the baalli may retam
therr uniform, vegetative form, a certain proportion are morpho-
logically altered. Parts of the rods do not take on banc dyes, and
vanous appearances arc thereby produced  (a) Diphtheroid rods
with bipolar staining  (b) Rods contmming a series of dots, giving
the appearance of & string of beads (c) Large, round, spore-like
forms with an attenuated rod projecting either at onc or at both
poles  (d) Spore-like forms with no rod projecing (o) Thun,
uniformly stamed rods. It 1 not known to what extent these
forms indicate duintegration of bacilli, but they are somctimes
an indication of the phase through which the lemon is pasng,
and of the manner In which the diseasc 15 progresung (ses Fig 75)



DISTRIBUTION OF BACILLUS 139

Lepra baclh are aad fast, and arc not easily decolonzed by
ather dilute mineral acids or aleohol after having been stained with
banc dyes. They may be dstmgushed from tubercle bacilh
(a) By the bunch ke arrangement of the bacilli  (8) By their
large number  {¢) By ther straighter or less curved appearance
(d) By the mtes 1n which they are found  (¢) By the fact that, when
injected into guinea pigs, tubercle bacilh produce tuberculosls,
but lepra bacilll fal to reproduce any duease  and (f) By thar
staining reactron, for while lepra hacilli are more eanly decolonzed
by diute nads than tubercule baddili the latter are more emily
decolorized by alcohol (ser also Villels, 1938)

Individual bacilh vary in their aad fastnes. It has been
sugpested that there 13  non acud fast form, and that the acd fast
o only onc stage in the development of the organum. Other
+ orkens have upheld the vicw that there 11 a filterable form  Proof
1 wantmg m support of these two hypothetes.

Lepra bacilli may be dutinguithed from saprophvtic ncad fast rods
such as the smegma baallus, by thar greater power of retaming
basic dyes espedially when aleohol 1 used a3 the decolorinng agent

Acd fast baalli differ from other bactera in contaning a
larger proporton of cther-soluble compounds ranging from 25
to 40 per cent (R. ] Anderson) There arc also protedns which
contmin immunologically diunct antigens  The fractions of lepra
baalli and thar antigeme properties are referred to on page 157

PATHS OF SPREAD THROUGH THE BODY

There are three paths by which infection spreads throughout the
body from the pnmary lewon or lenoms.

1 Through the Lymph-spocer —Bacilh may enter the skin ather by
direct inoculation or as an embolus from another focus.  Whether
they are carned from dutant parts of the body by wandenng cells
u not known. Paming through the walls of the capullanes they lie
in the perivascular lymphanes along which they pas, or they are
ingested by endothehal or macrophage cells. The bacll, when
present 10 large numbers in the skin may spread by direct con
dnpity When in small numbers it Is much more difficult to
aplam  thedr method of spread The natural lymph flow
may carry bacill along in one direction  but when a macule in
which few or no bacilli can bo found, gradually extends itself
centnfugally it 1 more difficult to understand  The question
has been raned whether there i1 not a non-acid-fast myeelial form
of Beallus lepre which has not yet been dutingulshed histologa
cally but which fs the main cause of nerve lenons and such mild
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radually spreading lesions as faul to show acid fast bacilli on micro-
scopical examination

Bacilli appear to pass by lymphatic channels from the cutn to
the mmn nerve trunks by way of their smaller sensory branches,
They are found lying ungly or 1n groups between the nerve-fibres,

2 By Maastatic Spread through the Blood stream.—It 1 difficult to
explaun how bacill enter the blood-stream. It may be by entering
the capillaries of the skn direct or by paming along the lymph
spaces into the lymphatic vessels and thence through the Iymph
nodes 1nto the thoraaic duct and the supenor vena cava.  We have
ducumed thu elsewhere (p 150)

3 By Awto-noculation, the patient re-nfecting himself through
abranons or by seratching the nasal mucoss or skan surface,

DISTRIBUTION IN THE BODY

1 Lepra baalli have been found m the conum of the sk over
almost the whole body It was formerly supposed that the scalp
the soles of the feet, and the palms of the hands were exempt  but
these parts are frequently affected, though the thickness or tenmon
of the skin may render mgns of leprosy inconspicuous.

2 The mucous membranes of the nose, mouth, and pharynx are
affected In most advanced lepromatous cases

3 The o 1 often affected both 1n its superficdal and deep
structures.

4 The hmgs are seldom affected to any great extent, but in
advanced lepromatows cases the bacifhn may be seen 1n the cells
m and surrounchng the blood-vessels in the mterstitial tsue
(p =02)

v, 5 In advanced lepromatous cascs the liner 18 generally affected
bacitl are found in the interlobular connectrve toue and round the
central veans tthupﬂ‘m'ce\hmnybecomn:wnumvﬁthbanmi,
but they do not penetrate the parenchymal cells  According to
Hansen, the glands in the hilum of the liver are, when that orgau
is affected with leprosy defimitely leprous, and the affection of the
glands 13 often more cvident than that of the Liver itaclf

6 In advanced and acutc cases of leprosy the splam may be
mvolved The affection has 1t seat in the arterial sheaths and the
Malmghian bodics. Hansen hay found leprous glands in the hilum
of the splecn when that organ is affected
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corresponding mesentenic glandy were involved Absence of
ulceration 18 a characterntic of intestinal leprosy and there acldom
ever n any chineal disturbance.

8 Mitsuda statea  In cses of nodular leprosy the bacillus 1s
unmhtakably present in the glomerulus of the kdney where it
causes hyaline degeneration of the glomerulus and intentital
nephrtis it i probable that the bacllus lives in the endo-
thelium of the capillary veins Ducase of the kidney by in some
places 2 common cawse of death in leprosy but whether this s
cawed by invasion of the glomerulws or o the result of alsorption
from trophic ulcers and mixed nfechom elsewhere In the body
requures further investigation

The bladder wreter and prostate though they may show a few
lepra celly, are not senowly affected by the duease.

9. Supraremals  According to Mitsuda the suprarenab are
attacked m all casas in which the hiver and spleen are affected
Lepra cells are found chuefly between the cortex and medulla and
closely adherent to the central vem  Apparently however the
slight lenons that occur have, unlike those of tuberculosu, no effect
on the general health of the patient,

10 According to Hansen the testides are affected wath leprosy in
all nodular cases.  The affection » both mntertubular and intra
tubular  In a teshcle only slightly affected he found bacilli every
where 1o the endothelium of the vemcls, and 1n several dilated
vensels white blood-corpuscles filled with baalli, and in some places
also bacilli Iving free between the red blood-corpuacles.  Eapeaally
when the affecnon B more marked the bacllh penctrate into the
scminal canals and he grouped round the nucles, and the epithelial
cells are more or fess filled with them. “The leprous tancle u
finally completely destroyed by the scarlike contracton of the
connectve tiwua, and one finds only here and there traces of the
scminal canals around the globr which they enclose.

11 The [mphglands The following valuable descnption is
quoted from Walker ¢ translauon of Hamen and Looft & book on
leprosy  Thus leprous affecoon of the glands u microseopraally
very readily recognuzable. The glands are swollen as a whole
without any alteranon in their form. On section one sees the
ampulle and the medullary cords of a yellow or yellownsh brown
colour  this colour gives to the glands such a charactenstic aspect
that they can hardly be mirtaken. The affection 5 best studied
mn the ingunal glands and the retropentoneal ones 1n connexdon
with them, The loweat mguinal gland {3 always moit 3 ollen,
reaching sometimes to the urze of & pigeons egg  the ampullr
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and trabecule are coloured throughout a deep yellow but the
somewhat thickened capsule and the connective thwue framework
have retmned thar greynh semi transparent appearance, so that
the structure of the gland stands out very clearly especally if the
lymph-unuses are injected with blood pigment, which 15 sometimes
the case when there have been perpheral hamorrhages n the
nodules.  As we advance upwards, the glands are gradually les
swollen and the yellow colouring of the ampulle and trabecule is
less mtense, and one can further follow 1n the retropentoneal
glands a gradual dimnution of the affection umtl, above the level
of the ludney or rather lugher normal glands are once more met
with. The glands are permeable, but penetratton B evidently
more difficult, for the lymph-vessels leading to them are dilated
espccaally those of the lowest and most swollen glands. With
great patience and moderate pressure one can succeed in artifically
mjecting the lymphahes without caumng extravasation, It may
even he the case that only one, or at most one or two ampulle
are affected Microscopically the ampulle and trabecule are
found more ar lew filled with brown bodies or globl. These are
evidently lymph-cells which have become filled with bacilli and
thar degenerative products—granules. Onec could hardly have
a better demonstration of the functiona of the lymphatic glands,
a3 filters, than n these Ieprous glands The arculation through
them 1s not arrested nevertheless, the glands retain the infechom
product, and 1f 1t pames one gland 1t 13 arrested and retained 1n the
next. Sometimes the quantity of this infection 13 50 small that one
or twp ampulle sre sufficient to retain the whole of jt. Thu
indicates that the arculation in the gland does not take place
cxclunvely through the lymph-nnuses, but that the lymph reaching
the gland must at once enter the ampulle. A nmular proces
18 seen i tuberculous lymphatic glands, in which one often finds
only one or two ampulle infiltrated with tubercle.

Suppurating lymph-glands are found not infrequently in skin
leprosy  Whether or not such suppuration takes place apart from
a mixed infection 1t is dufficult to say  The glands which arc most
frequently affected are those of the groin and neck.  The duscharge
1 found to contam large numbers of lepra baalli, and it is not
uncommon to find patients mthla.rgcd.udnmngdnuminthc
groin, which becawsc of the large quantity of bacilh whch they

mavpoadblybclfcrﬁlcwun:cufi.nfccﬂnn,thuughln
the prescnt state of our knowledge 1t 13 impossible to say how many
of the bacilli are alive and how many have been destroyed 1n the
suppurative process.
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McCov records the result of examination of 10 cases of tuberculous
glands obscrved among 650 lepers at the Molokai sctilement.  The
axillary glands were affected 1n 7 the fnguinal and femoral in 3,
the cervical and epitrochlear in 1 case each.  “In g of the patients
there was no evidence of ubercle in other parts of the body AUl
were adults.  Now Park and hnumwiede in thelr study of glandular
tuberculons found that a5 only out of a total of 119 of those
attacked were nixteen yeam of age or over  moreover in no more
than 8 of the 119 were the axillary and inguinal glands infected, In
the plands of 2 lepers suffening from the anesthetic form  the acd
fast badill were few  but in the other 8 in which the disense was of
the nodular or muxed type, acid fast bacilh were numerows  hence it
is probable that the glands contained both B lpreand B tuberculosts
Cultures of the tubercle bacillus were obtamned directly from the
glands of two by culture on egg media and 1n the rest by pasage
through guunea pigs. The growths showed bittle virulence to rablnts
when one twentieth of a loop of & 22-day culture was inoculated
mtravenowly  abso the proliferation was rapid on glycenn egg
hence the strains solated were of the human type of B taberadasis

Lowe found distinct tuberculoid changes m lymph nodes excised
from 6 out of 1t cases of the neural type of leprasv with tuber
culodd lepndes,

Mitsuda states In cutancous leprosy the lymph-giands are
affected 1n vanous degrees.  In the femorsl, ingmnal and portal
glands apeanlly the involvement 1 20 marked that changes are to
be geen even 1n cases of shight degree, and in cases 1n which the
slan lepons have become completely absorbed  The finding of
the charactersic greying or yellowsh (hpowd) degeneration in
the glands of a case 13 conclumve proof that it was of the cutancow
type. While the bacillh are fresh and abundant, the lipold sub-
stance 1 scarce and the lenon foa are whitsh and somewhat
tramlucent  but az the baall undergo degeneranon and the
lipoid matenal incremses they become proportionately moare
distinct and yellowish 1n colour

To what extent the bones contan baalli i not fully known  Of
32 cascs of lepromatous leprosy Lowe and Dharmendra found
bacill: by sternal puncture 1n 16 of 18 cases of nerve leprosy
emmined 1n this way baalh were found 1n only 1 case. Baalll
are frequently found 1n the marrow of bones removed from lepro-
matous patients at operation.

While bacilli are foumd distributed throughout the body 1n all
these different ntuntiom, it Is in the corlum of the skon and mucons
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membrane that the lemons are of special interest.  We thall th
fore connder 1 more detail the dutribution of the bacilli first in
cormum and then 10 the nerves.

DISTRIBUTION IN THE SKIN AND NERVES

We describe i the cluncal and pathological sechon the van
lesions caused by the presence of the bacilli 1n the conum. Tt
been necemsary to mention in outhine the dustnbution of baill
explaining the relatomhup between thetr locality and the clm
appearance of various lenons  We shall now describe 1n
detarl the spread of the bacilh through the tusues, and the eff
which they excite locally by their presence.

When baall find thar way nto the corrum, either darectly
penetrating through some. breach m the continunty of the cut
or by way of the blood stream, one of threc things may occ
(1) They may be destroyed by the tissues of the body (2) T!
may le latent for 2 longer or ahorter e () They may begu
multiply and spread  The vessels of the carrum are arranged
two plexuses  the superfimal or subpapillary and the decp
subcutaneoms  These plexuses commumicate through vescls Iy
adjacent to the barr follicles and sweat organs. The subpapill
plexus supplics branches to the papille, and the deep plexus co
munscates with arterial and venous venels Iying i the subcutane
tissue.  The nerve plexuses correspond to the vascular ones.

The spread of leprous mfection 1n the corium 19 1 the lympha
channels hning the capillanes. In some lesions the superfic
plexus and 18 papillary branches are involved, the decper layers
fint remaming free but becomung affected later  In others |
whole thickness of the conum is involved from the beginning
yct others the apread 1 primarily along the deep plexus, mvan
of the muperfiaal layers taking place along the har folicles  tl
results 1n the well known pebbled appearance of some tubercule
lexons (see Figs 43 45)

Large areas of skin may become alowly infiltrated from siny
for or the mnfections from multple closely-sown embol m
converge and rapidly nfiltrate the whole skm  From the s
the bacilli spread up the sensory nerve branches and may nva
the mmxed nerve-trunks  or nerves may be mmvaded directly |
bacillary crubolt from the blood-stream.

Though bacilli are carried 1o the blood-stream to all parts of
body the central nervous system 1 seldom if cver the mte of
leprous lemon. When sccondary degeneraton of spunal trac
takes place this 15 not ductobadﬂaryi.nv-ﬂonoftheoord,but
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o sequence of extersive destruction of penpheral nerves Daruelsen
and Boeck thought they had found certain changes in the spnal
cord Marie and Jeansclme found degenerative changes confined
to the medullary fibres  Looft and Lie found degenerative changes
i the exogenous fibres in the postenior columns and bacilli in the
nerve-cells of the grev substance and the pericellular lymph-spaces.
The spinal gangha and the Gasserian ganghon have been found
to contmn bacilll and degenerating fibres Ve have ourselves
found lemons of the cord in leprosy but did not consider that the
spinal Iesion was connected directly with leprows invasmon  Pomdbly
the reason for the exempton of the central nervous system 1 the
absence of connective tiue o8 1t it in the conpective timue that
bacill are generally found

Wherever the infection advances there 1s a greater or less local
cellular reaction produced—an attempt on the part of the tisues
to lumit the advandng invamon In the lepromatous type this
attempt at lmitaton meets with poor suecens. In the ncural
type 1t may be highly succemful and infection may be confined
for years to a ungle lexon conmting of a small tuberculoid lepride
and the corresponding sensory merve.

It 1s the advance and retreat 1n the fight between bacilli and
tigues that causes the protean lesiom of leprosy and determnes
the dutribution of the baclhu throughout the body

For clinical and pathological descriptions of lesions rev Chapter
I

THE CULTIVATION OF THE LEPRA BACILLUS*

Although nearly seventy yeant have elapsed mnce Hamsen du-
covered the lepra bacillus m 1871 there 1 still doubt whether
the organism has ever been cultivated.  Numerows obzervers have
clammed to have done 30 but they differ widely among themselves
mn the description of thewr organuems and careful observers have
repeatedly failed to confirm ther findings The prinapal fallacy
has been the growth in thewr culture tubes of one of the numerous
saprophytic acd fast non pathogenic bacilli that occur on the
healthy skin and mucows membranes, and even within the tisues
and wiuch are difficult to exelude without the most ngud precau
tons and not even always wath therr ard.  Another source of
dufficulty is the enormous number of lepra bacilly, together wath
tissue cells, contauned in the munced up nodules commonly used
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for inoculating culture media. The lntter tend to autolyse, and
a concentration of the bacilll thus resuling has sometimey been
motaken for their multplication, but subcultures fafl. The
orgamsms that have most frequently been mistaken for the Afyo-
bactersam lepra are the following (1) Diphtheroids  (2) Chromo-
genic aad fast cultures  (3) Non pigmented acid fast cultures
(4) Anacrobic bacili, As the earlier work on these Lines has been
duscredited a brief summary will suffice.

1 Diphtherolds.—These were fint solated m 1889 by Bordim
Uffreiuzad at a post mortem on 2 leper and grew readily on
ordinary media 10 the same year Babes obtamned on placenta-
extract agar organums like these from twelve cases. In 1901
Kedrowaki grew mmilar organsms from excised leprous tissues,
which have been the subject of much study they were recovered
from rabbits eight months after wnocnlatton. In 1911 Bayenm
cultivated & mmilar acd fast bacillui to that of Kedrowsky and
after injecting 1t mnto the pentoneal cavity of mice recovered it
from their lymphatic glands Acd fast bacilh, however are
known to survive for long after inoculation 1n anmal ussucs, and
unlesy they are pathogenic to some ammal we have no means of

if they retun ther vitality or not. Wilhams
India, Duval, and Walker have repeatedly uolated the same clas
of diphtheroids from leprosy patients, but no rehable proof of
their pathogematy to animals has been forthcommg Walker
described four types of diphtheroids he cultivated from the nose
and open skin leslons of sixteen leprosy cases Some of them
were extremely pleomorphic, showing coccard, long and occason-
elly even streptothneoid forms He did not obtamn them from
nerve cases or from those whose acad fast baalh had duappeared
under treatment.  He considered that drphtheroids obtained from
leprous lenons by various workers are identical with those cultiy
able from smegma preput.

2. Acld-fast Chromogenic Cuttures.—Among those who have
cultivated this clan of bacllus from leprosy cases may be mentioned
Rost mn India i 1905 Clegg 1n the Philippmmes, Duval, and Walker

rhesus monkeys, lesions like those of human leprosy  An organnm
which 13 mmilar to Cleggs bacilles has been cultivated 1m the
umcmcdmmﬁ‘um:mcgmxprcpum,mthxtxtunbopmbably:
contamination
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3. Acld-fast Non-pigmented Bacilli.—Thu clams of organusm
was cultivated by Weil in 1905, Marchoux in 1911 Duval and
Weldmann 1n 1912 but there 3 no evidence that it i the cawse of

4. Anzerobic Bacilli—In 1892 Ducrey obtained anacrobic
bacilh from cxcued Ieprouws nodules and Serrn also 1n 1910 but
nmmal inoculations were negative.

Fraser and Fletcher sum up thar thorough investigation, in which
they used the methods of Clegg Rost, Williams, Duval, and Bayon
without pontive results ~ Matenal for purpases of cultivation on
vanous medin has now been obtmined from g2 non-ulcerating
nodular caves of leprosy and 373 moculations made on the vanows
culture media. 1t is curlous, n wiew of the findmgs of other
investigntors, that we have conmstently failed to obtain a culture
of the Bacllus [epre  There can be no doubt but that matenal
swarmmg with baall has been employed on each occamon  Thn
weas cleardy d ated by the mi pical examnations which
were made in every case.  From the rors made of nodul
which have been incubated on colture media for periods ranging
from a few days to mine montls no evidence has been obtained
that the bacilh had increased or lemened m number Those
nvestigators who have recorded an increase 1n the number of
organisma a3 a result of mucroscopical exammation must surely
have failed to observe the bactenal richness of the matenal em
ployed for moculanon. Anyone who has examined smmears pre
pared from freshly excised leper tusues must be struck with the
enormous masscs of acd fast bacilli present, and we are unable to
coroprehend how 1t 13 powible to state, 1n & case where no micros
copic growth 13 apparent, that an increase, recognizable only by
the micrascope, has occnrred,

More promnng results have been obtamed by cultvation under
various teouions of COy4 and O,, and the ine of extracts of embryonle
cclly and hsue cultures  In 1930 Wherry claimed to have cultivated
the leprosy bacillus on 2 glycerin egg medium in the presence of
carhon diaxide and but Hule oxygen gas Duval and Holt fajled
to confirm this observauon, but in 1532 Soule and Mchanley with
hormone glycerol agar and a gaseous environment of 40 per cent O,
and 20 per cent CO,, obtained subcultures, but they were not
pathogenic to ammak. In 1933 Mchanley and Verder reported
the advantageous use of chick embryo and embryonic hver and
splecn umue 1 ther culture media.  Salle and Moser in 1937
used munced embryo medua for the cultivation of both human and
rat leprosy bacilly, but also claimed success with mmced organs of
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adult rebbits, etc, m Tyrodes solution. Both acd-fast and
non aaid fast rods were obtained and in subcultures the former
were numerous at fint but became progresuvely fewer Thee
appear to be the most promuing results yet reported, but until raty
have been infected with aubcultures of Stefaniky’s bacillas the
many fallacies that have for so long hampered these Invetigations
cannot be excluded. Lowe has fatled to confirm the recent claims
of successful cultures 1n gascous media end on minced embryo or
tusuc cultures In the opimion of the International Congrem of
Leprosy held in Gawro wr 1938 the fact that results reported by
various individuals or groups of workers have not, in the majonty
of instances, been duplicated by others although many attempts
have been made with this end 1n view leads to the opion that
the problems of the 1 vitro growth of the causanive agent of leprosy
have not yet been solved satisfactonly

Recent work on the chemustry and antigenic reactioms of
fractions of acid fast bacilli including B lgra shows defimte
distinctions between the latter and other acid fast bacill:, Thu
19 likely in future to prove a uscful means of confirmng or da-

proving supposed cultures of B lpre

ANIMAL INOCULATION

Numerous attempts to produce active and progresuve lenom
m anmals moculated with human Jeprous material contumung
innumerable bacilli have met with httle success  The aad fut
bacilll may indeed be found months afterwards and somenmes
produce local reactions of a temparary nature, which tend to
resolve It }s not, however possible to deade if they retamn ther
vitality The most prommng results have been obtmned m the
case of rats, monkeys, and recently hamsters but many of the
claims have not been substantnated by other observers.

Lenons m dancing mice were first reported by Suga: and Duval
Several worker, such as Ota and Setr and Catacusene and Longhin,
have reported Iemons 1n rats, but de Soura Araujo failed to obtain
evidence of anything but the mechanien] transference of numerous
acd fast bacilll and no mulnplcation 1 the antmal taue. In
Japan, Nakamaur and others reported obteiming lemoms, not 1n
white rats, but m young house rats after removing therr thyroids
and parathyrods Watanabe found that repeated inoculation
of ratr and monkeys with human leprows matenal produced
increased tmsue reactions of an allergic nature. Progresive and
transferable discase does not, however appear to have been
obtamned in this class of ammal
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1n monkeys local skin lesiom of a transient nature have bren
produced by several observen, such a3 Nicholle and Blazot,
Marchoux and Bourret, and Recmstlerna confirmed later by
Mchanley and Soule in 1932 The Inst named obtuned nodular
Jenions at the sites of injection after eighteen to twenty days with
the formation of granulation tmeue contmuning aad fast bacilh
After progressing for a week of two the lejons gradually retrogressed
nnd dsappeared in three or four weeks, the ammals showing
great remtng powers agamnst the infection.  Sellards and Pinkerton
also falled to obtain extensive lemoms m monkeys with human
leprous matenal but appear to have been more succcsful with
rat leprosy moculations in Merecus rhews monkeys and alo in
robbuts ond + hute mice.

Of greater importance 1 the infection of the golden or Synan
harmter with both rat and human leprosy In 1936 and 1937
Balfour Jones reported the successful infection of these animals by
subcutaneous and intrapentoneal injections of rat leprosy matenal,
and in the latter year Adler at the suggestion of Sir Patnick Laidlaw
inoculated a semies of these ammals and succeeded 1n inferting
three out of four by removing the spleen and inserting lepromatous
materal in the wound  In the following year Burnet infected a
non-splenectorized hamster by inserting a piece of human leprosy
nodule under 13 skan with the development of a cellular lesion
contumng numerows acd fast bacilh.  Other experiments were
negative. If such infection can commonly be produced the way

A1l be opened for chemotherapeut:  tests with a view to finding
more cflective methods of treatment of leprosy in mankind.

RAT LEPROSY

In 1903 Stefansky 1n Odessa and Dean in England independently
found a diease 1n raws, especially Ratts sonvepians  charncterized
by the presence of very numerows acd fast baaill closely resembling
those of human leprosy in lenons of the skin glands and internal
orgamt.  This disease has since been found 1n many parts of the
world, including & number of European countmes with httle of no
indigenous human leprosy The incidence 1n matn vanes n
different places from under 1 per cent in wome to 45 per cent 1n
Odessa and i more frequent 1n adult animals

In the typical disease the akin shows white nodules up to the
size of a pea, which may ulcerate at points hiablo to tragma. ~ Lenons
are common at the root of the tail, The glands are also involved
espeaslly the inguinal axllary and cervical groups, and they may
soften.  Visceral lesions may aho octur 1 the liver and sphkeen.
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At post mortem rats may show glandular affectton 1n the absence
of skin lemons  In severe cases the superfianl muscles are in
volved The sexual organs may become infected 1n the laxt
stages of the dusease.

The bacill; are acid fast and are mamly itracellular but may be
found 1n vacuolated cells  They closely resemble those of Hansen,
but do not form globi or bundles of organiyms. Lowe found them
to be able to survive for several weeks at a temperature a litle
above freenng if kept 1n & mout condition, but they are klled by
a temperature of 6o C. for fifteen munutes.

The disease 15 readily inoculable from dmeased to healthy
animals and may be transmutted through the alightest abramon
but not through the intact skun  Subcutaneous, intradermnal
intravenous, and intrapenitoneal injections arc all effectve.
Marchoux and Sorell have also produced infection through the
nasal and genrtal mucous membranes. Transmison by feeding
has only occamonally been successful, and insect and congemital
infections are of doubtful ongin  The usual method of infection
though the skin 13 1n accordance with our present knowledge
of human leprosy

The results of attempts to cultvate Stefamky's bacillus of rat
leprosy 15 aho closely mmilar to those with the human leprosy
bacillus. Dean n 1905 Hollmann in rgiz Bayon m 1g1§ and
others cultivated acd fast bacilh of different types, but these arc
now regarded by most authorities to have been non-pathogenic
saprophytic bacilli, as many other careful workers have obtamed
only negative results.  Salle 1n 1934 descnbed multiphication of
the baclh in chick embryo extract media in the form of a pleo-
morphic organism, but he does not appear to have reproduced
the disease 1n rats with his cultures. Lowe tested both the older
methods and nsue culture ones with negative results, and consuders
that Salle s apparent success was 1n reality oaly mechanical trans-
ference of the very numerous bacilli in the rat leprosy tisues he
wsed, and he thinks it extremely doubtful if Stefansky’s bacillus
has ever been succenfully cultvated.  Marchoux found rat Jeprosy
1n & human subject, the only reported case.  (Ser Lowe, 1937)

BACILLXEMIA
Badlli are undoubtedly carned m the blood-stream from one
panofuubodymmmha It must therefore be possdble to
find bacill In the blood at certmn times, It ks chicfly
reactions that bacillemia s found, as at that
t.wneubmkmdmvunndbaa’ﬂ:f
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ways 1n which bacilh may enter the blood stream (1) Through
the Jymph venels and the left innominate vem  (2) From leproma
by erosion of a vessel  (g) Camned by infected hstocyte (monocyte)
cells into the blood-stream  Erosion of vessels it not known tobe n
common occurrence in leprosy  multiple lesions atarting from foci
apparently of a metastatic nature oceur in the neural type of leprosy
when leproma 13 not likely to be present it Is therefore probable
that wandering celis have some part in the dmemination of baalh

The bacill 1n the blood are found to be aither free in the serum or
contamed 1n leucocytes chuefly in mononuclears

The 1mportance of bacillzrma 11 connected with such questions
21 the transmssion of leprosy by sucking insects and child Infection
n tfero

Some workers have suggested that examination of the blood 1n
thick films taken from the slan 1 a uwscful method of diagnosts of
keprosy They have clumed to find bacilh even in neural casx
These clamms have not been substantiated by more careful ob-
wervers.  If blood for making a thick film u squeezed from the
slan, bacilh are likely to be cxtruded from the tisues along with
the blood even apparently healthy skin will often harbour large
numbers of bacilu.

A better method of taking blood 1 by ven-puncture, a larger
quantity bang dravn and examined after cleanng and concentra-
ting  But even here the ueedle may be contaminated by paming
through slin uniem careful examination of ymecarx
from the skin round the pomt of puncture has shown 1t to be
negative,

Lowe s modsfication of Crow s techmique (1933) 18 perbaps the
most thorough that has been devised. With a sterile syringe and
ncedle the antecubital vein s punctured m an area of apparently
bealthy skan and 48 c.c. of blood 8 drawn off and evacuated at
once into & sterile centnfuge tube contaming 142 c.c. of 5 per cent
wodwum atrate. The supernatant fiuld m then removed with a
sterile capillary pipette, and the bloodcells are left. To thia
residue about 7 c.c of 25 per cent aleohol 11 added and the tube
dﬁh&&hﬁ%lm the red cells  ‘The tube is then
cen| 10 utes and the fluid a tted off
the white cclls are now left. To‘hnrmﬁ:a%‘gc: c.c.ome;lcyr
cent entiformin, and shake thoroughly This dissolves the white
cells, and at the same ome preaipitates some albumin,  Leave the
tube standing for & to 10 minutes until the cclls are completely
dnintegrated  Then add about 6 c.c. of g0 per cent aleohol
mix thoroughly and centnfuge again  Pipertc off the fluld. A
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small amount of white renduc i left at the bottom of the tube.
This connsts of cellular debris and bacilli if present.  Smears of
thss remduc are made with a platinum loop on an albuminmed
slide, fixed by heat, and examined. Two hundred fields should
be carefully cxammned.

Lowe, unng this method, examined 23 cases of the neural type
and found 2 pontrve (2 bacilli in one and g 1n the other)  Examm-
mng 51 of the lepromatous type, chiefly advanced cases he found
baclli m 8 and generally very few ~ One hundred neural cass
examuined by the thick-semear method had all been negatve 30
that the more elaborate techmque gave, a3 would be expected,
mare accurate results  In 21 of the lepromatous cases showmg
bacilli 1n the blood from the vem, bacilli were demonstrated 1
smears taken from the skin at the ute of puncture although no
apparent lemon was present. It 1 therefore possible that some of
the apparent blood pomtives were false.

WAYS OF FESCAPE OF BACILLI FROM LEPERS

Bacill: may excape through any dreach of the euticle of lepromatous
skm, caused cther by mechanical injury ar by reactionary changes.
Ulcerating nodules or other thick lepromatous lenons may continue
to discharge bacilh and not heal up until much of the lepromatous
tmsue has been shed  Such ulcers must be carefully dustingwished
from trophic ulcers which do not, as a rule, contaun lepra bacilh.
When trophic ulcers do contan lepra bacilly, 1t 13 generally the
result of a fortner lepromatous lenon which has subsided but has
left a few lepra bawll 1o the area.

In cases with widespread lepromatous lestons clumps of bacill
are not infrequently found on cprthelial scales scraped from the
skin nurface, these bacilli having apparently been extruded through
the cuticle without abrasion of the surface. Dunng lepra reaction
bacilli may be shed in large numbers from the slan surface, not
only where there » actual ulceration, but also where there 13
epithelinl exfoliation (p 187)

The masal seretion m lepromatous leprosy cspecially m cases
with marked lesons of the face, may contmn large numbers of
bacilh  Thm tends to be increased dunng lepra reaction In
some cases where there are no external signs of the disease vasible,
baclli may be found in the nasal discharge. Such patients arc
2 special danger to the communty as they may spread the doease
without knowing that they arc suffering from 1t.

Jeanselme m 1897 first found lepra bacilli in the nasal mucus of
61 5 per cent of 26 lepen  Stncker found bacilli 1n 128 of 153
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lepers or 8366 per cent. Auche in New Caledomia found 48 in
64 coyes or y5 per cent halls in South Afrkea found bacilli in
100 per cent of 45 tubercular cases  in 22 of go mixed or 73 33 per
cent and in 21 of 60 anmthetic cases, or 35 per cent Thiroux
cxamined ~0a cnses and found baalh in go-32 per cent of tubercular
and i 1594 per cent of nerve cases Lebeeuf obtained pomitive
results in 84 per cent of a5 nodular g2 per cent of 105 mixed and
47 pr cent of 74 nerve cases. Lie in Norwny obtaned positive
results 10 92 per cent of 50 nodular and 4 per cont of g2 nerve
cases  Hollmann in Hawan found ponuve results m 896 per
cent of 58 podular 666 per cent of 6 mixed and 45 g per cent of
11 nerve cues Ratasato n Japan examined the natal mucus of
68 healthy persom, the usue of lepers or hiving with them and in
8 found verv numerows bacilll in the epithelial cells  He thinks
thn the Intual stage of leprosy

Our expenence in Caleutta with duspentary patients i 1n marked
contrast to some of the above fiqures  Out of 206 lepromatous
and mixed cases exarmined 37 per cent gave pontive natal smears
while out of 103 ncural cases, 1n which aad fast baalli could not
be found 1n the skan, only 3 8 per cent gave pomtve nasal smears
Thn difference 13 probably due to two causes (1) The dnpensary
from which these cases were gathered attracts comparatively early
cases we have found in more advanced cases such as those who
arcacgregated in feper an Jures a much larger percentage of positve
nanl smears, (2) The absence of umformuty in standards of
clamficatron 1 old records makes comparson maccurate. The
Cawro Congress clasuficanon (p 173) would exchude from the neural
type the majonty of the cases above regarded as nerve cases

Scveral observers have found that the admmutration of potasnum
wdide facilitates the finding of lepra baall 1 the nasal mucosa
when grven an hour before the examunation 13 made. But tho 1
hardly the case if the method of taking matenal advied on p a1g
1 wed.

Uleerated tubercles 1n the throat are also a source of infection,
and in coughing sneezing amd even spealang the bacill are pro-
Jected over a metre and Auche found baalli 1n the throat of 7 out
of 27 examinations made, and in 5 out of 24 samples of sputum
including mucus coughed up  Morax, in 6 lepers with ocular
lesioms found a very few bacih in the conjunctival seeretions of
one only and Auche found them twice in 25 examinatiors both
cascs having uleerated lenons

Swallowed lepra bacilh may be passed in the steols and be a
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poxible source of nfection. The mulk of female lepers may contan
the bacill. 'Ibc:mzmmaymnmmuconmﬂbadlh,uﬂmy
occur 1n mawses 1 the testicles and even 1n the vencule seminales
(p 141) Babes says the ooaries may be affected, but 1t 15 doubtful
if these are invaded  The vageal swexs may show acid fast bacill
(p 81) butit mnt be remembered that other acd-fast bacills may
occur here (Thiroux)

Hollmann 1915 gives the following figures  The sahva of 53
lepers was examined g17 tmes  acad fast bacilli were demonstrated
m 13 of the speameny which were obtrined from 10 nodular cases
with lemons 1n the mouth, that 3 1n 21 7 per cent.  Acd fast rods
were detected 7 tumes 1n the sputum of 4 of g1 lepers suffering
from cough, but 1n g of the cases the sputnm inoculated into guinea
pigy sct up tuberculoss  The orine of 48 lepers was examined
877 mes  acud fast bacilli were found on 15 occaniom 1n the urme
of 8 nodular cases, or 1n 7 1 per cent of nodular lepers.  The fieces
of 4 nodular cases were examined 671 tumes with negatrve results.
Two hundred and fourteen samples of sweat were obtamed from
4Blepers  acd fast rods were demonstrated 8 times from 6 nodular
cases, or 10 14 9 per cent of patients suffermg from ths type of
leprosy Acd fast bacilli were found 1n the tears of two lepens
with lemons of the sclerotic, or 1n 14 2 per cent of nodular cases.
Altogether 205 speamens of the lachrymal secretion of 41 lepers
were stained.

IMMUNITY

There seems to be Little doubt that there 3 natural renstance to
leprosy which varies in degree mn different mdividuals. Thuy, of
thoee exposed to infiection, some acquire the discase, while others
who have been exposed to an even more ntense ar more prolonged
mfection escape. Thy may be partly dependent on the gencral
health of the person infected, as debilty whatever the cawse,
lowens the renstance to leprosy  But debility alone does not give
2 complete answer for those 1 excellent health may succumb to
mfection while debilitated patients escapc  Varying inchvidual
resstanee to leprosy 1 also shown by the type of disease. The
ncunltypemthtubcrculmdlcmmimdf:wbacﬂlimdiau:
comparatvely high, and the multibacillary lepromatous form
comparatuvely low resstance. In the former the lepromnn test (ses
p 156 and Fig 48) 1 as a rule strongly posstive, but in the Latter
negative  and 1t has accordingly been suggested that thus test may
be used cven in pon-leprow subjects to ascertan therr degree
of resistance to the dmease. Rotberg, applymg it 1n noa leprous
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children of lepers, found that positives increased with increawnng
age, reading about 50 per cent round about the age of ten. This
phenomenon has generally been taken to indicate that resistance
is low in young children but gradually rses as they grow older
but Rotberg advances another theory  Accordmng te him children
are born ather wath or without the N factor and only those
with this factor develop immunity on contact with leprosy those
without 1t remauning comparntively susceptible  the positive
lepromin test Is a wgn of immumity (se¢ Chapters VI XIV XVT)

There Bt evrdence, however that as 1n tuberculosn resustance
may be broken down by massve or repeated infection  while
slight Infectrons may tend to mue the raistance.

Marchoux and Chorine have suggested that the comparative
susceptibility of children to leprosy 13 the result not of physiclogical
factors but of the thinness of the skin and the greater opportunines
for supeninfection

Another indication of the remstance of the human body to
Hamen s bacilluy by the frequency of abortive cases ahght though
defirute lesioms appeaning and cleanng up agamn either without
apparent cune or following on improvement of the patients
health

It s well known that 1n advanced lepromatous cases the infection
occanonally dies out spontanecusly leaving the patdent badly
cppled but free from all actrve diense It m difficult to secount
for this phenomenon apart from a ccrtain degree of acquired
mmumity
The mhentance of acquired immunty » a matter about which
we have still very hitle clear knowledge In the Pretana Lepro-
mnum 1n South Afrfca nearly 100 per cent of the European
patents admutted are of the lepromatous type, while only 25 per
cent of the natrve Afrcans admutted to tho and the other leprosana
m South Afncn are of this type Lowe found in Burma that
leprosy was of a much more severe type i Burmans than in Indians
Iiving in that country Some wnten have upheld the hypothess
:f{gml Immumty as the result of prolonged and lcvtrrcmoonmct
feprosy at some previous period in the hustory o race.,
The dmappearance of leprosy as an endemic dicase has been
explamed on thu basis. There is, however little drect evidence
10 support thie hypothesn. It 1 easier to explaun the permstence
d’cndanmkprmymmn.{nliumpcancounniamdmdm
appearance from others on the bans of sanitation and standard
of Jiving than on that of racal immunity The application of
the Lepromin fest by Oldberg i South Amenca in children of
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foregners and patives did not show racal differeoces  but
mteresting results mught be obtained by further extenmve wse of
thiy test if 1t 19 accepted as a eriterion of mdrvidual mmumty
to leprosy (ses Lepromn Test below)

Dharmendra and Lowe state that a study has not yet been made
of the pomibility of turning a lepromn-negative healthy person
mto a lepromm pomtive, by means of mjections of lepromm.  If
this were posuble, the question whether such a change was followed
by increased immunity could then be nvestigated.

Statutical mnquiry in America into the prevalence of the infection
of the ub when one of a parr of twins, and especially of 1dentrcal
twins has tuberculons, gives concrete evidence of inherited sus-
ceptibility mn that disease. A corresponding inquiry 1n leprosy would
be much more difficult because of the undeveloped nature of the
countries 1n which leprosy 1 most common  but the resemblance
of the two duseases pownts to the possibility of mmular suscepti
bility 1n leprosy  (Sw p 50)

Cochrane, after a five years study of 245 cases of leprosy and
analyns of thar imntrafamibial open contacts, concluded that

while 1t cannot be categonically stated that family susceptibility
has no influence in the more serous lenons of leprosy the evidence
30 far available indicates that this 15 not a major factor mn the
eprdemiology of the disease (Cochrane and Rajagopalan)

Acquired resstance to leprosy is shown by the tendency
lepromatous cases to spontaneous clrmination of wmfection (p 204)
Local tisue remstance 15 observable m active lemons,
those of the tuberculaid type. In lemons of the nng type, as the
active inflammation spreads at the margin the disease dies out
at the centre, leaving only slight dicoloration and perhaps &
mild degree of permanent sensory change or the major tuber
culad may flare up and die down leaving only a slight scar (s
Figs 52 6,

ngch fl:?v:g.gnsuc)m 1 stall requured but from the above observa
tiom 1t appears that there are threc dwtinct forms of resistance
n leprosy —

Natural —Present actually or potentully in the great majority
at birth.

General —Vanable and dependent on general health,  Imparred
by complicating discases, malnutrition, chmate, and other facton.

Acqurred —Systemic, shown 1 healing of the lepramatous type-
Local, shown by healing 1n the centre of lepnides.

The Lepromin Test was ongmnated by Mitsuda. It is per
furmcdbym]:cnnginu-adamaﬂynltcﬁhxednnpmnoninu!meof
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ground up leproma  The suspension contmins large pumbers of
lepra bacilh as well a3 the other elements of leproma I the reac
tion B postive a nodule appears at the site of iyjection after a
period of seven days and gradually fncreases up to nbout the
twenty-fint day  when the degree of postivity is estimated 1n
milimetres by mensunng the base of the nodule (Fig 48) There
1 alo a shght immediate renction within 24 or 48 hours. Lowe
and Dharmendra 1n a seties of articles have studied the nature
of the leprorun test. By lsolating bacdili from the other elements
of leproma and gnnding up the bacill: they obtmned a stronger
and accelerated 1mmediate local reaction usually in 24 hours
and practically no late reacion  There was also a focal reaction
mn dntant exsung lessons, They explun the delayed reaction
and nodule formation in the original Mitsuda test by the slow
breaking down of baailh and consequent slow liberation of antigen
and the shght immediate reacuon in that test by the small amount
of nlready broken down elements injected along with the whele
bacilli. When, therefore, bacilh are ground up before mjection
the antigenic elements are able to cause immediate local reacton
and part of these elements earned to other parts of the body can
cause focal reaction A previowsly held theary that the immediate
and delayed reactions are due to different antigens 1 thus dn
proved.  The fact that injecuon of suspenxion of powdered bacill
causes immediate reaction in many of those who have had no
panible contact with leprosy proves that the test 1 of a different
oature from the tuberculn test, which is positive only 1n those
who have had a previow contact wath tuberculosn.

Further cxpeniments of Lowe and Dharmendra show that the
anugenic power of lepra bacill hes in their proten fractions alone,
neither the other fractions nor the other contents of Ieproma
cawmsing reaction  They der hov that b of the
difficulty in extracting these proteins it 1 better to we a saline
swpenmon of the scparnted and partly defatted bacill as the
antigen fn dang the test

The lepromin test 11 of no value in the diagnoms of leprosy Ity
‘alue Lies 1n the help it gives in dutungunhing lepromatous from
neural cases, the former ging negatve and the latter poutive
reaults, The neganve resuln in lepromatows cases have perhaps
an analogy in the negative tuberculn test in advanced cases of
tuberculosls, The technique wsed by Lowe and Dharmendm
for prepanng the parnally defatted antigen and performing the
test 13 given 1n Appendux 11 (See Dharmendm and Lowe 1943)
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Section Y—CLINICAL
CHAPTER X

THE PRIMARY INFECTION—INCUBATION—
MODE OF ONSET

The lemions of leprosy arc camsed by the presence of Haalles
lepra growing mn the tuwsues of the body and the local reaction
of the tusues to the bacilh. It 15 a long protracted disease and
may end fatally but it has a tendency towards self healing, fre
quently associated with deforrmnes
‘While other parts are affected, charactenstic lesons arc chucfly
those of (1) the skm and sobcutneous tissue, (2) the mucows
membranes of the nose, mouth, and pharynx, and upper respiratory
panages, and (3) the peripheral nerves
THE PRIMARY INFECTION

This has not yet been fully traced, but the probability u that
the bacillus reaches the corrum of the skin or mucosa of the nosc,
mouth, or pharynx through some breach of contnmty of the
epithelivm (pp 85-94)

The analogy of tubereuloss would Iead us to suspect that
leprosy mught be tranxmitted by means of the food. Jonathan
Hutchinson mamntained that the bacillus found its way Into the
body through this channel in the medrum of badly cured fish (p 61)
The facts that leprosy of the stomach and bowel 15 practically
unknown even 1 the advanced stages of the dnease, and that 1n
early cases leprosy of the mouth and pharynx » uncommon, may
be regarded as evidence against this being the commaonest route
of imnfection 1t 15 possible, however that an organsm of such
low tomaty may enter through mucous membranes without
leaving clinical or even histological evidence of 13 entry The
cvidence given on pp 8891 1 very strongly m favour of direct
moaﬂnuunthmughthccmthdmmofnb:ndlkinaminmlsrm
and, perhaps occamonally the buccal pharyngeal mucosa.
Itilv;dlﬂimxlttobelm'cwhcd:u'thclmonwhmhﬁrn
—uakes itself evident 1 the mitial one or & metastatic mfection
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from some other Iemon elsewhere which was not noticed by the
patient, or 1f nouced was ignored and forgotten  When severnl
Jemons appear on different parts of the body at one time
they are necessarily daughter lewons from some other pnmary
fon  but when only one lemon appears and persnts for a long
tmme, without amy evidence of involvement of any other part
of the body the question 13 & more doubtful one

When there i a hustory of some nbranon or other injury this
may eaither have supplied a path of entrance to the infection or
bacilli already circulating in the body may have found n mdus
in the mjured tissues

The question of the pasnble connexion of 1nsects with pnmary
nfectron 13 discussed on pp 16 and g1

PRIMARY LESIONS IN INDIAN LEPER INSTITUTIONS

The finst notced lenons of 1056 leproms patients in leper 1stitu
toms an different parts of India are plotted in Fig 7

The following points are worthy of notice —

I The lesoms of the patients in hilly and stony districts were
mnost common on the feet  but, where the patients wore shoes or
lived 1n a dstract where the soil was alluvial and there was there
fore an absence of stones which might jure the fect, leslons of
the fect were less common.  While we cannot be sure how many
of the fit lesiors noticed were actual pnmary leom we think
that this Is evidence that injury to the feet by sharp stones tends
10 Jocate carly lenons m the feet.

2 Tt is remarkable that there were no lesions of the sealp
recorded  considenng the frequency with whuch the scalp f
scratched.  Such leslons are however hable to be overlooked
owing to therr being covered with hair and the demse and tghtly
drawn nature of the tirvue.

3 It will be noticed that these first noticed lenony are seattered
most densely on the extensor surfacer of the body and especially
on the parts of the body which are maat lain upon at mght such
s the cheeky, outer surfaces of the shoulders and arms, buttocks,
and auter surfaces of the thighs. The flexor surfaces are remark
ably exempt, and especially the neck, a3 arc abo the muddle line
of the body both front and back, and the soft parts of the abdomen
1ot mpported by bone,  The region of the body where the cloth is
bed round the wabit s especally free.  These datn may suggest
contact infechon such as would be caused by wearing the clothes
of lylng on the bed of an infectiows leper  The affected parts are
4130 those most exposed in linhilv clad neoole. to the bites of insects
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and comsequent exconation by the nailr n an att

empt to allay the
irritation caused  and such slight injuries to the skin may ch
]wated:nrtmgmfectmnorhdpedthccuﬂnnocofbadmﬁum
outuide.  Lesmoms on the cheeks and auricles may be explained in
u;.&?cgve-ay: toa;c;'tntbemmmt, though many of the face infechons

y throy,

may tJ]cczil.l.lcd by the drscase spreading gh the lymphana

Fig 7 —The posttions of the first kodons In 038 patimb io leper estrtritiens b Indu,
INFLUENCE OF CLIMATE

The apparent fact that leprosy {a more prevalent 1n hot maoust
climates, referred to on p 11 may be partly expluned by the
greater softness and mowture of the skin 1 wuch climata, and
the frequency of prickly heat. It may also be cxplained by the
greater prevalence of 1msects with ther imtating bates, and the
comequent excoristion of the slan and moculation of bacill

Mills has attempted to explain the datribution of Ieprosy
relation to the effects of climate on bodily vigour mnce cool
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changeable weather leads to high encrgy levels and acuve hfe
wherreas prolonged monst heat has the opponte effeet The latter
has a sumulation sndex of below 3-0 on his scale and its inhabitants
are cursed with feprosy  but in the healthter areas with a simula
ton mdex of over 60 the diseace becomes mild and less prevalent
and with o sumulation index above 12-0 the dcase is Fept up
only by imported eases.

It must, however be remembered that hot mout chimates are
commoaly inhabated by people 1 2 low stage of avilzation
hving 1n overcrowded houses conditioms predisponing to nfection
In the Belpian Congo and other parts of Centml Afnica, where
the chimate s hot and mont the inadence of leprosy nwes to ns
much as 4 per cent The people appear to be well nourished
but they are {nsanitary mm thar habis. They wear unwashable
kilts of bark cloth which harbour seabies and other skin infections
and are interchanged indiscnminately among members of the
family The preponderinee of carly leprous lemons ameng
theve people was Jocated in the parts covered by the kit and had
amen round the scans of former scabia and sepuc infectiont.

In colder climates, where more clothes are worn the prob-
bility s that a much larger proportion of patients are moculated

the mucous membrane of the nose  The numbers given
by tome observers 1n cold chmates a3 to the contacts with lepens
who thow acd fast bacilli in the nasal srcretion, far exceed the
pumbers we have found 1n India (p 152

Yet the fact that lepra bacills are not found on nazal examination
£ 10 proof that the nose 1 not the prmary site of nfection.  The
face round the nase 1 a frequent nite of leprden (see Figs 40 41 52
33,57 65) which, except 1n activated major tuberculords are nega
tve for bacilll  The nasal mucosa 13 frequently involved m these

and may be the immediate nte of the foar from which
they mprng  the bacterological findings 1 the mucosa would
therefore depend o the type and condition of the lepride

CONCLUXIONS

0{\\'hﬂr ¥t cannot yet make dogmatic statements as 1o the ntes
prumary nfection in leprosy there appears to be preponderating
CPdence that mfection takes place 1n the magonty of cases by

dn;l'—! fnoculaton through the skin or nasal mucous membrane.
a 1 bot chimates, where few clothes are worn more infections
mbcthmughlhc:kimmda:mnug proportion through
Toucosa than in colder climates where more clathes are

11
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frons of the diseare mutaken for its fist appearunce

Important data have also been furnshed from certain leper
scttlements. Thus G W McCoy and W T Goodhue at Molokm
found four healthy attendants infected after 1 g 5 7 years respec
tively and two afier 12 yean, the average period bang 6-7 yean
Hollmann found the average 1ncubation period In four accurately
observed cases to be 5} yeany  while the average time of exposure
to infectron in cases developing after cessation of exposure was
abo 5 yean, the danger increamng in direct ratio to the length
of exposure.
L. Gomez, J A.Bam and Q. Nicholas have studied the appear
ance of leprosy among the children of lepers Iving with thelr
parents in the Culion scttlement of the Philippines, with the
following nstructive results, The dmcase developed in 22 child
ren, who had been isolated from thar infected parents at ages
ranging from 1T months to 4 yeany, within periods varying from
4 months to 4 years after ther removal from infection (Table XIV)

Teble TTT —Laraoey m Croiowen or Inrroren Panrsrs At Cotros

nnnunm] \41.., Hr.—,],.au so | Turas

“impber of cmes

period
[ incub tion
after fsolation 4 6 9 1 — =71 =] ==

Number of cames
showing ager
EA e

=l —{sl6 x| |mn

The contact period averages out at § years  Infection must
have taken place tome time dunng the contact perlod before
isolation. Supposing mmceptibity to have remained constant
during that peniod we may take it that on an average wnfection
occurred about half tume, that 13 to say 1§ years before isolation
occurred.  ¥f this m added to the average post lsolanon penod
of incubation, 2 years then the mean duraton between infection
and the first appearance of dncase is 3} yean







the probable duration of the incubation period  These cases are
divided 1nto (a) cnses with a record of the length of time between
wsolation and the fint mgns of the discase, and (b) cases wath
a record of the length of tme between the beginung of contact
wath infectious cases and the fint signs.

Seang that the penods in the first sencs date from the cemation
of exposure to infection and those 1n the second senes date from
the beginmung of cxpovure to nfection the average periods of
these two series must indicate the approxmate incubation period,
suppoung infection to take place on an average half way through
the penod of exposure

The average durtion of the first senies was 3 years 3 months
8 days, and of the second senes 2 years g montls  but the difference
13 ementally due to the larger number of cases over five yeans
duration 1n the first senies, the cffective bsolation of which was
more doubtful than that of those of five years and under as they
occurred in endemic areas, and later exposures may have taken
place. The average of the cases up to five years duration only
was 2 veans 1 month 16 days in the first scrie, and ¢ years 3 months
2 days 1 the second series showing no appreciable difference,
and that of the 77 cases up to five years of both scnies combined
Wi 2 years ¢ months 1 day

In any ease, 1t 13 evident that this connderable senes of cases
gocs to prove that the incubation is shorter than rught be gathered
from numerous statements 1n the lterature on the subject  and,
allowing for the posibility that in some of those cases the source
of infecton may have been traced mors readily on account of
therr comparatively short mmcubation period, the figure derived
from their atudy u in fairdy close accordance with those obtained
from the senies of children in the Hawah and Culion settlements,
We may therefore conclude that the average incubation penod
1 from two to four years,

Cases 1n which the date of infecnon can be defintely fixed are
comparatively few  One of the best known of these is Marchoux s
casc of a young surgeon, called 1n by hum to operate on a leper  In
the course of the operation he acadentally pncked hus finger and
leprosy developed some suix or seven yeam later spreading from
the pncked finger

One of us (E. M.) has scen 2 casc of leprosy 1 a three monthy
ald child, and Ryne records a macular eruption In a child of 48
days born of a mother with diffuse lepromatous lasions abo
three previows simular cases with lesions having a marked resem-
blance to tuberculoid lepndes
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INCUBATION AND CLOSENESS OF CONTAQT

The data have also been analysed from other pointy of view the
results of which may be briefly mentioned,  The question whether
the rapidity of infection 1 mfluenced by the closeness of contact
with an infected person is of great importance, and can best be
answered by a further analysns of the series of B4 cases, bearing on
the 1ncubation period shown in Tadle XVI the results of which
are given in Table XVII in which they are clamed a3 due to
(1) Inoculation (that 13, cases where the point of moculation was
defintely known) (2) Slecping in the same bed as a leper
(3) House mnfections duc to Living in the same house with but
not slecping 1n the same bed as, the infected person  and (4)
Association of a less close nature wath a leper including children
mfected from leper playmates, attendants on lepens in asylums,
etc. Each class s divided into those in which the disease developed
1n low than three years after infection and those in which the period
was three o more yearw  In additon the 47 cases in which we
know the duration of continued exposure to infection before the
ducasc appenred, are shown scparately from the total cases, and
the average period of each class u worked out.

Tabs XV ~Bucrwneo TR Rriamow of 1ix Mrrnoo or Inregrox
TO TAX ImctumaTION Pruioo

47 Cams wrrw Reoomoro
Tera—44 Cases Lowora of Exroeoxx.
Mrreco o ferecrow
primeail Arsise
Uty youns | 372 | Uodier 3 yours | 3753
Yo | parwmt | No. |por cmat| Mo. | percent| Mo, | par camt| Y. mo.
Inoculation 4 )1000| O oo| 1[1000]0 P‘W om [ h\;‘
Bed infer
thoo 0 9 1 B2 148 1 8
i %9 oy | ey | 8534 | 14 7
fectiorn 15 62| 8 8 3 7%0 2 10 o
2 9| 75 3
ouly- 6| a8 12|66y | o BBl [ 714 | 4 11 1y
Total 38| — 9 — sl — | —_ p—

The figures are very wstructive, for of the few inoculation cases,
all had incubanon penods of under § years, 1n three of them the
periods belng only 5 months, 6 months, and 1§ yean respectively
In 77 per cent of the bed infections, and 65 per cent of the house
nfections, the disease appeared within lem than g yeary, but in
only 33 per cent of those with close association was the period under
3 yeans.
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came under the observanon of onc of w well illustrate this
pornt

1 A paucnt had complained of pains 1n the lower Lmb for
10 years, and had been treated during that period by competent
methcal men for lymphangith without the true mature of his
malady bang swpected. On exomination a thickened tender
nerve was found in the place of the supposed lymphangitts and
abundant lepra baalli were found 1n lenons senttered all over the

)

2 A student had two depigmented anmathetc patches for 9
years, during which perfod these were the only ngns of the duease
At the end of this time the patient came for examunation, as the
patches were beginning to grow larger  Had the patients skin
contaned less gment, or bad he been less observant,the incubation
penod mught have appeared to be g yean fonger

3 In a third case the patient had noticed two small, slightly
depigmented anssthetic patches, cach about an inch in diameter
which had remained in the same state for 22 yeann without any
other nigns of leprosy bang noticed.  On examinaton, thickening
of the nght great auncular nerve was found confirming the
diagnoss of Jeprosy

These threc are typical of many other cases, and illustrate the
fact that leprosy may slowly develop and spread through the
body for many years before 1t 18 noticed by the patent oc dug
nosed by the doctor

The apparent incubation period tends to be lengthened when
cases octur m pon-end areas or 1n among whom
the dscase  uncommon, a8 they are lem acquunted with the
carly ngns, and many mntake them for the sigm of other dusenses.
As depigmentation 15 an canly recogmized ngn  which often precedes
by a long penod all other ngms of the duscase 1t follows that m
fartkinned people the diagnosms may be delayed and when the
ume of infection can be traced the apparent incubation perfod
may be Jengthened

CONCLUBIONS

1 There are few cases on record which allow the incubaton
period of leprosy to be defimtely fixed but m the children at
the Culion settlement the disease appeared on an average two
years after thewr separaton from thar leper parents  and, of
half the average penod of their previous exposure to infectron is
added the ncubaton period would average 3} yeans and vary
between 5} months and 4 yeans
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sersory branches.  In this main nerve there 1 acute inflammaton
swelling caunng conmderable local pun and produaing trophic

and other dsturbances in the parts it supphes. Om
careful bacteriological examnation only a few bacilli are found
with difficulty  In the other case almost the whole body s affected
A smear taken from any pact of the skin reveals numerous bacilll
Yct the condition causcs the patient no pain or discomfort he
1 able to go about and do hu work  the nerves are not noticeably
thickened or tender and the skin appeans normal and free from
nodules or other lesions when subjected to anythung but the moat
carcful mspection.  Between these two extremes we have all
manner of subtypes and subgrades.

It will thus be eamly undenstood that an infection, which
capable of so completely invading and infiltrating the system
without causmng aither noticeable clinical ugns or any considerable
feeling of malane to the patient, can at times be exceedinglh
imndioms m 1ts cnset and cscape detecton for a comiderable
time,

On the other hand, at any stoge m the invasion of the body
there may be a sudden exanthematows reaction accompanied
sometimes by fever and other general symptoms lemons suddenly
b g viible as gested skon nodules or les which
may dmappear again after a short tme or may remain permanently
visible. This sudden appearance or congestion of lenom which
1 often a sequel of some debiitating condition 1 described later
under Lepra Reactiow (p. 187) Not infrequently this reaction
calls the patient’s first attention to the dmesse which has been
spreading through the body wmidiowly for a considerable time
without attracting notce

ONSET

The onset of leprosy may be acute or chronic, varying according
to the resistance of the patent and of the tissues of the body

1 Chronic Onset.—The omset may be so gradual and imidious
that the discase may have advanced to a conndernble extent before
any abnormality » cwdent. The first signs are often notlced
by the doctor when the patient consults hum about some other
complant. Tenderness, tingling or thickening of a nerve, an
area of anxcstheala with or without any change 1n the appearance
of the skin, abscnce of pain when the fingers are burnt with a
clgarette, formication, tnglng or numbness n the extremites,
these are 1n the most chronic cawcs among the eardiest ndications
which draw the patient s attentlon
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semsory branches  In this main nerve there 13 acute mflammatory
swelling  caunng conmderable local pun and producing trophuc
senyory and other disturbances in the parts it supplics. On
careful bacteriologcal examination only a few badllh are found
vith difficulty  In the other cnse almost the whole body is affected
A smear taken from any part of the skin reveals numerous baall
Yet the condiion causes the patient no pam or dscomfort he
1 able to go about and do hus work  the nerves are not noticeably
thickened or tender and the skun appears normal and free from
nodules or other lesions when subjected to anything but the most
careful 1mpection  Between thest two extremes we have all
manner of subtypes and subgrades.

It will thuy be eamly understood that an infection which 1s
capable of so completely invading and infiltrating the system
without causing either noticeable chinical signs or any conuderable
feelng of malae to thc patient, can at times be exceedingly
inndiows in s omct and ocape detection for 2 conslderable
time

On the other hand at any stage m the invanon of the body
there may be a sudden exanthematous reaction accompanied
sometumes by fever and other general symptoms, lenons suddenly
b viible as d skin nodules or ls which
may disappear again after a short tme or may remain permanently
vimble. This sudden appearance or congeation of lenons which
is often a sequel of some debihating conditton © described later
under Lerra Rraomion (p 187) Not infrequently this reaction
calls the patents first attention to the doease which has been
spreading through the body imidiously for a derable trme
wrthout attracting notice

ONSET
The coset of leprosy may be acute or chronic, varying accordmg
to the remstance of the patient and of the tirues of the body
1 Chronic Onset.—The omset may be 80 gradual and inmdicus
that the discase may have advanced to & comsiderable extent before
any abnormality » evident. The fint mgny are often noticed
by the doctor when the panent comults lum ahout some other
complaint. Tendernest, tingling, or thickening of a nerve an
aren of anxsthena with or wathout any change in the appearance
oftbcxhn,lhlmc:dpainwhcnduﬁngmmb\nntmd]n
agarctte, formuication tngling or numbnes in the extremines,
these are in the most chronic cases among the earbest mdications
which draw the patient s attention
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widespread incomspicuous type of lenon  These may be indicated
by a 4 for diffse, thus, Ld2  Neoral cases may be subclamified
according as the leslons are polyneuritic (Na) mmple macules
(N1) tuberculoid macules (Nt) or a combination of any of these,
e.g, Natz The figures indicating the degree of dueate are added
after theae letters

The Cauro Congress also suggested special symbols to indrcate
addittonal mportant information Thu, the bacteriologieal
finding may be shown by adding the symbol 4+ or — In a
muxxed case the type of leprosy which appeared first may be indicated
by an inclintd stroke placed above the appropriate letter  thus
L2-N 1 would mean that the case was primarily of the neural
type. Secondany neurnl cases may be indicated by a double
stroke (N7)

A desciption of the vanows forms of leslons mentioned above 15
gwen in the following chapter

Relatos Frequensy of the Types —Very varying reports are recaved
from different countries and leprosaria as to the relative frequency
of the two mawn types. It is only recently that a clear and definite
method of clamfication has been generally nceepted, and i tume
uniform and comparable reports should become available. The
relative frequency of types vanes according to the thoroughnes of
the survey made. Those secking voluntary admmion to mnstitu-
tions are not a relmble cromsection of the leprowt population
and still los those collected under compuhion, The methods
necemary for accurate survey are deseribed 1in Chapter VI and
Appendix IV (Ses alro pp 122 138, 177)

In mast parts of Indin and Afnca and chewhere the neural
type preponderates, formmg from 55 to 9o per cent of the whole
The collection of necurate statmnca of typos and subtypes, and
mqury mto the reasons for vanation in different places, should
throw cormderable hight on the nature of leprosy
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hsve taken place cxtending from the original focus without
immediate chmeal ngns,

Lepromatous lemons develop 1n different ways, but most
commonly papules or macules (sometimes known as prelepro-
matous macules) appear fist  these increase in mze until they
converge and form a diffise infiltration  later nodules may appear
on the diffine infiltration.

Papules are smaller than macules not larger than a split pea
m nze. They occur in both the man types of

Macules are more or less arcular or eliiptical patches coloured
duferently from the surrounding skin.  The term 15 most commonty
applied to patches found in the lepromatous type, but the lepnides
of the neural type are also len correctly termed macules  The
former are a3 a rule smaller more numerous and more symmetrically
placed than the latter  They affect chiefly the superfiaal layers
and do not cawse much thickenmg of the skin.  They are raned
more at the centre and fade at the margin into the surrounding
skin  In farr skins they appear chiefly ns red patches, while in
dark skint hypopigmentation 11 abso a duwtinctive sign Macules
vary in sze, they may begin smail and gradually enlarge until they
coalesce with each other thn umtedly affecting large arcas of
skon.  Finding of bacilli m biopsy xmears and the absence of n
rased margin are {eatures which distingulsh lepromatous macules
from lepndes (Figs 11 40, 54.)

Diffuse Infiltration of the skin 1 brought about either by
the coalesaing of macules or by the expantion and jomuing together
of mvnible, or at least unnoticed focr. In both cases the process
n the same, but m the latter the autaneout reaction to the wnfecthion
n 30 slight that macules do not appear It 13 only Inter when the
deeper layers of the cuts have become mvolved and the infiltrated
skin becomes thicker that chimeal signs become noticeable (ser
Fig 16) and the skin develops a swollen, glosy and corrugated
appearance with the skin marfangs exaggerated.

Nodales are round lepromatous elevations of skin of hmuted
nze. They may be temporary and evanescent, or permanent
They may be soft and highly vascular or bard and fibrows. The
skin markings may be entirely flattened out. What determing
the formauon of a nodule 1t 1 difficult to 1ay It may be formed
at the nte of a bacillary embolus esther 1n normal skin or more
commmonly in skn already wfilirated with leproma, It seems
reasonable to suppose that the location may be determmed by a
previous injury caunng local Jowered resistance of the thsues,
especally as nodules are commonest on exposed parts most hable

12
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LESIONS IN NEURAL LEFROSY

These conslst of lepndes (a term applied to macules of the
eural type) and polyncuntc lesions caused by involvement of
arge nerves.

Leprides take the form of stmple, minor tuberculod and
najor tuberculoid macules (¢ Fig 11)  They arc characterized
n greater or lesser degree by the following changes —

v Amdrens (see Fig 50) which may be preceded by hyper
droms  thus is one of the first signs to mamfest itself (p a21)

2 Hypoprgmentahon  thu 13 much more commonly noticed as
he first sign 10 sking which contain a large amount of pigment.
t 15 not a complete deplgmentation such a3 s found in leucoderma
yut 13 partial It 11 cawed by interference with the function of
he melanoblasts.

3 Hyperastheta  the area of the lemon s tender to touch, and
sainful sensation will somctimes be eliated v tapping the nerves
sluch form the semsory supply of the lesion, showing that the
nfection has begun to spread up these nerves,

4. Anesthena follows hyperesthesia, though the latter may not
always be noticed.  If anssthena to Light touch it marked 1t 28
generally found that deep anesthes:a and absence of pan, as
tested by the msertion of a needle or pin mto the akin arc aho
present. Thermal sensation also 13 abeent, the padent bang
unable to distmgunh when the affected area » touched with
1 test tube contmnmung hot or cold water (p 2r15)

5 Parakeratosis end kyperkeratens  The former of these 15 recog
nized chmcally by a certain change in the harny layer of the
cpithchum (Fig 45) There o a shiny appearance of the surface
of the skin, often accompanied by the appearance of scales. The
stratum cormeum o not of its wwual mmooth, clastic conmstence
the cells retun ther nucled and adhere to one another 3o that
they are not shed mdividually but ax scaly mames.  Hyperkeratons
rs best seen on the palma of the hands and soles of the feet, where
the epithchum becomes abnormally thick and is apt to crack,
forming the most superfiaal vanety of perforanng ulcer on the
soles of the feet,

6 Affection of Hot and Newls: The hair follicles are also affected
the hairs become saft and thick, and break off at thelr point of
emergence from the surface of the skin. The broken end may
become dub-shaped and, as growth atill continues inmde the
hair becomes bent up innde the folicle, Similar changes alio take
place mn the nafly which become thickened and curve over the ends
of the fingers 10 2 manner similar to bird s claws (see aliw p 198)
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Tesions, but the degree of the condition s less than in that form
(see Figs 37 43 67)

The Major Toherculold Leslon it more gromly clevated
than the mmmor It also tends to be more acute in its onset and
sudden 1n appearance. It invades the deeper layers of the cuts
and even the subcutancous tosue, and when the skin 15 picked
up between the finger and thumb 1t gives the feeling of great
thickerung and hardness.  Clinjeally there are two varleties of
major tuberculoid  In the first and commoner vaniety the lesons
arc asymmetneal in distnbution and for the most part large
1 nze. There may be a single lewon (Fige 52 53 65) or mul-
tiple lenons (Figs 54, 55 57) The affected area may be thickened
throughout, or only at the margin It has a red inflammatory
appearance, somctimes resembhing eryupelas The sudface may
be smooth and glatening scaley or papulated esperally at the
margin. Small poncer papules may appear beyond the margin.

If the condition 13 very acutc there may be subcutaneous
liquefactton undermiming the affected arca and thin purulent
matenal can be removed by inamon or may ulcerate its way out.
Somctimes extensive ulceration occurs followed by delayed healing
leaving behind deep scars (Figs 53 56) In some cases the semsary
nerves supplying the area are conspicuctaly thickened (Fig 65)
In the lem acule cases the onginal lenons are small and gradu
ally increase in wre (Fig 54) In the more acute the severe
tmsue reaction seems to prevent further spread and favour
spontancouwt resolution.

The second and rarer vancty of major tuberculoid takes the
form of widely scattered small lemons wath or without larger

levons (Figs 55 57) 1t may closcly resemble psonasms in out
ward appearance (Fig 58) It generally appcam wath an
acute infl y omet ace d by febrlle symptoms

which may be severe and last for several days or weeks, The
lestons are covered with fine scaley, and 1n the most acute cases
extensive ulceration occurs producing what has been termed

lazarne

In both vancties lepra bacillc are found sometumes 1 furly
large numbers, but seldom if ever in the dumps characteratic
of the lepromatous type. Major tuberculowd leprides are some
umes mustaken for leons of the lepromatous type  the chief
dstingushing features are (1) Their sharp demarkation from
the healthy surrounding skun, though thus must not be confised
with the nodular form surrounded by lepromatous infilration
shown in Fig 18 (2) Thear asymmetncal dutribution  (s) The
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Jemoms, but the degree of the condition 15 ks than 1n that form
(ece Figs 37 43 67)

The Major Tuberculeld Leslon is more gromly clevated
than the munor It also tends to be more acute in 1ts onset and
sudden in appearance. It invades the deeper layers of the cuts
and even the sobeutancous tutue, and when the skin » picked
up between the finger and thumb it gives the fechng of great
thickening and hardness  Clinieally there are two vanetiea of
major tuberculold  In the fint and commoner varicty the ledons
are mymmetnical in dustnbution and for the most part large
snmze  There may be a single lemon (Figs 52 53 65) or mul-
tiple lemons (Figt 54, 55, 57)  The affected area may be thickened
throughout, or only at the margin It hat a red Inflammatory
appearance, somctmes rasembling erysipelas The surface may
be smooth and gluterung, scaley or papulated especially at the

Small pioncer papules may appear beyond the margin

If the conditton 1 very acute there may be subcutaneous
Lquefaction undermiming the affected aren and thin purulent
material can be removed by inamon or may ulcerate 1ts way out.
Sometimes extenuve ulceration occurs followed by delayed healing
leaving belund deep scars (Figs 53 56) In some cases the semory
perves supplymg the area are conspicucwaly thickened (Fig 65)
In the lest acute cases the ongmal lesions are small and gradu
ally increase in wze (Fig %4) In the more acute the severe
usue reaction scems to prevent further spread and favour
spontancous resolutton.

The second and rarer vanety of major tuberculord takes the
form of widely scattered small lewons with or without larger

lenows (Figs 55, 57) 1t may clasely resemble psoniasis in out
appearance (Fig  58) It generally appeams wath an
acute 1nfl vy onsct 1 by febrile symptoms

which may be severe and last for several days or weels. The
lesions arc covered with finc acales, and 1n the most acute cases
extemuve uleeranon occurs producing vhat has been termed
lazanne leprosy
In both varictics lepra baalli are found, sometumes in farly
large numbers but seldom f ever 1n the clumps chamcternnc
of the lepromatows type. Major tubereulord lepndes are some
urres mntaken for laions of the lepromatous ope  the chief
features are (1) Thelr sharp demarkation from
the healthy surrounding skin  though this must not be confused
with the nodular form surrounded by lepromatous mfiltration
shown in Fig 18 (2) Ther asymmetneal dutribution  (g) The
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hmtological findings as shown below (4) The lepromm test
(p 48) (5) The tendency towards duappearance of bacill
and spontancous resalution which 15 1 direct proporton to the
acuteness of omset. As in the sirilang case illustrated in Figr
55 and 56 widespread lemons contmnmg abundant bacilli
may enbrely resolve spontancowsly within a comparatively short
tume leaving only scan and sometimes resulting in & permanent
cure.

It 18 very mmportant to recogmze the protean appearances of
major tuberculoid lenons, a3 even in cases with an alarming onset
a favourable prognoms can be made.

Intermediate Cases —Not nfrequently cases arc found which
scem to lie in an intermediate postion between those with major
tuberculord lemons and frank lepromatous cases, characterstics
of both types bang found. While the prognons 11 dutinetly wonse
than in the former 1t tends to be better than in the latter It s
particularly during the inflammatory reaction phase that the
dustinction tends to be blurred, but 1t becomes more clear as the
reaction submdes. Differentiation between mmple leprides and
lepromatous macules may also occasionally be difficult, espectally
if the margin u» {ll-defined  The finding of baclli u the chief

feature,

Histology of Tuberculodd Lesions (Figs 78 80) —As the Iepra
cell 1s the chicf charactermtic of lepromae, so the epathehaid cell
15 dstinctive of the tubereuloid lemon not only 1n the skin but
also 1 nerves affected by the neural type of leprosy  Unlike the
former this cell scldom 1f ever 1 found to contan lepra bacill
Indecd except 1 the acute inflammatory major tuberculoid,
bacilli are wually difficult or rmpomble to find in ths type of
lemon, though in amociated thickened nerve branches they are
often eaner to locate.  Another charactersstic 1 the multinucleated
cell, the so-called giant cell of Langhans  very occanonally one or
more bacll; may be found 1n connexon with these cells,  Giant eclls
may be mmall or of connderable nze they are found in both skin
and nerve dmue.  Surrounding these clements arc large numbers
of small lymphocyte-like cells. In typical tuberculoid lemons
the cellular elements tend to be arranged in dense cords wiuch 1
section appear like tubercles These cellular cords are formed
round the vessels and nerves of the papillary and subcutaneous
plexuses and the vemels and nerves which connect these two plexuses,
Thcyammdhknnualongmpﬂlnrybnnchummthepapﬂ]t.
which become flatiened out with thinning of the epidermn  The
process may extend along the subcutaneous playus to some distance
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beyond an apparent Jesion, and then reach the surface by spreading
up along a hair follicle, cauung an wolated papule like thickemng
of the skin surface separated from the parent lesion  Thus deme
cord like cellular formaton is generally in marked contrast to
that seen at the spreading margin of a lepromatous lesion in which
the arrangement 15 much more loose and scattered.  According to
Wade, the actvity of lesions seems 10 be indicated by abundance
of typreal epitheliond cells, while atypleal epithellod cells and few
gmant cells indicate relative Inactiity Vacuolated epithelicid
cells have been described in atypreal tuberculold leprides. In
the major tuberculoid the inflammatory process may be so acute
that necrosn of the skin surface takes place, and uleeratton  The
hustology of the stmple macxle s similar to that of the mvor tubercu
lord except that the infiltration 13 more confined to the superficial
lnyers of the cuts, and the cellular elements characteristic of the
wberculmd (cpitheliond and giant cells) are less marked the chief
clement being the small round el

Both hair follicles and sweat organs are impaited or destroyed
by the yurrounding mfilrstion.

Secoudary or Polyneuritic Lesions (abbreviation Na)
occur 1n the dntal parts of the limbs and are the result of involve
ment of penpheral nerve-tnmks.  As a rule, though perhaps nut
wnvarably infectron reaches the nerve trunla by pamng up semo
nerves from pre-exsting lesons 1n the akan (s Figr 65 67 68 71)
The mflammatory process sct up 1n the affected trunks cases in
therr dntribution sensory changes, and such tropluc imparrments
as anhydrons, glowy skun, keratoss, perforaung ulcer softening
and necrows of bone, neurvpathic jount ledoms, paralyses and
atrophies of the small muscles of the hands and feet, and mutilations
in the extremines. There are also secondary changes in the
muscles of the face

For detaled dacnptions of polyneuntic leuons sce the Regiona!
Consideration of Lestoxs in Chapter XITI

Polyneuntic lenmons are thus dary to the lepr
lenons and leprides described above.  Unlike the latter they are
caused by the presence of bacili not m the ladons themmelves
but in their supplying nerven,

In & neurnl case all active leprides large and small, are of one
form and closely resemble cach other 1t is common, however
for polyncuntic lemons to coexist with macules of all types. In
what 13 known es mixed leprosy they coexust with lepromatous
Jenomt.  Thu may be due to an mtial neural ease degencrating
mto a lepromatous one, in which the earlier polyneuntic ngns
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persst, or polyneurttic ugm may come first mto evidence m the
resolution stage of & prumnarily lepromatous cose (ser p 204)

Lesions of the Peripheral Nerves.—Affected nerve-trunks
and their branches often show more or {ess enlargement and
tenderness - The thickenung of the trunks 1s related to ther poution
and liability to mechanical injuries  Thus the ulnar nerve n most
commonly affected at the clbow uhile the radial nerve which
13 well protected at the elbow 1 more nvolved in the superficus)
part of its course in the forearm. Thickerung of the branches 1
generally In relation to lepnides of the neural type.

The hustopathology of nerve lesons corresponds to that of the
skin mn each type. Thus n advanced cases of the lepromatoms
type bacilli are more abundant and there 15 Jepra-cell infiltration,
with the formation of fine fibrous tissue chiefly in the endoneurium
Ths fibrous tssue may conteact later and black or datroy the
nerve fibres In some Jepromatous cases bacilli may be present
m large numbers with bittle sign of cellular reacoon (ser Fig 79)
In this type there i therefore comparatively httle mterference
with the functions of the nerver, and sensory motar and trophic
changes are shight.

In the neural type the bacillh are fewer 1n number though as
& rule ot is caner to find them m the nerves than in the skm,  The
cellular reaction tends to be much more imteme, and epitheliod
and grant cells are present 1n greater or lesser numbers, surrounded
by small round cell. There o thm much more mterference
with nerve function, Cellular infiltration generally begins round
the smaller vesels, which may be conuderably congested st
affects certain nerve bundles oe groups of bundles. The cellular
elements may form a solid cord surrounded by the displaced
nerve fibres The sflammation may be #0 acate that nccrous
and caseation take place and a cold abscess may form mnde the
nerve  Thickened nerve trunks may become surrounded by a
dense fibrous sheath which may later cawe comtncton (S
Figs 65 6371)

Leprows weroe abscess 13 a rare conditron in yome endemic countries,
but 1t 1 pot uncommon in some parts of India. It s nlmost
ahways amocuted wath the neural type, though st has been reported
n 2 fow lepromatous casct. It appears to be associsted with
wgury and occurs only in superficial nerves, tither main trunks
or senvory branches, The followmg are among the nerves most
commonly affected with this conditton  ulnar median cutaneous
of the forearm, great aurcular sural The abscess when amall
rany be central and spindle shaped but as 1t enlarges, especially
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m a nerve tumk 1t more commonly hes under the thickened
capsule forming a balloon like projection  When cvacuated 1t 13
found to contain white pus sunilar to that of a gland abscers 1n
tuberculoms.  Round the imude of the thickened capsule may be
a eertmn amount of cascous material  Examination of the pus
may or may not revenl acid fast bacillhi  (Ses Iigr 69, 71)

Paths of Nerve Infection —While penpheral nerves may become
infected directly through the blood-stream  especially in leproma
tous cases, the more common path of infectron in the neural type
is from the skun, the baalli pasang up the sensory branches from a
macule or other cutancoms lemon  The local sensory branches
may become thickened and tender or the mnfection may pass up
the smaller branches into a mxed nerve trunk without affecting
them. Two maun nerves affording sensory supply to skin covered
by & mngle macule may be the only ones affected 1n the body
The wmfection may even travel up from the skin without there
being any visible macule or other skin lafon (S Fig 12)

FACTORS DETERMINING THE TYPE
OF LEPROSY

On companng lawons of the lepromatous with those of the
neural type of leprosy it 15 clear that thero n in the former a much
greater degree of tolerance to B lepra than m the latter In
lepromatous letions the lepra cell harbours the bacillus and permits
1t to multsply 1n 1ts cytopl. while, c dering the comparatreely
large number of bacill present the leproma shows at its spreading
margm a meagre tmuc response, the cellular infiltration being
loosc and scattered (se¢ Fig 97)

The tuberculod kemon of the neural type gives a very different
hotological picture (se¢ Frg 80) At the spreading margin the
few bacillh present eall forth a strong tusue response producing a
dense, clearcut, cellular mass. The epitheliond and giant cells
are typical here as in tuberculons and other distases of stroog
reustance to the invading organum

The fact that 1 any onc representative eme of either type all
the lenons present resemble cach other shows that the remstance
is constitutional and not confined only to certain party of the skan
What s the factor which determines the type of leprasy?  There
1 no cvidence that the two typet are caused by different strams
of bacilli. Nor will the general health of the patient, exceedingly
impartant though it b, account for the type of dusease a3 weak
debilitated patents are often found wath the ncural type, and
apparcntly healthy individuals succumb to the lepromatous  The
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perust, or polyneuntic ngos may come first mnto evidence m the
resolution stage of a primanly lepromatous case (s p 204)

Lesions of the Peripheral Nerves.—Aflected nerve-trunks
and ther branches often show more or ks enlargement and
renderness The thuckenung of the trunks is related to thetr poston
and Lability to mechameal injunes Thus the ulnar nerve 1 most
commonly affected at the elbow while the radial nerve which
18 well protected at the elbow 1 more involved m the superficial
part of its course in the forearm. Thickening of the branches
generally in relation to leprides of the neural type

The histopathology of nerve lestons carresponds to that of the
slon mn each type. Thus m advanced cases of the lepromatous
type bacih are more rbundant and there 13 lepra~cell infiltraton,
with the formation of fine fibrous tissue chuefly in the endoneurum,
This fibrous tssue may contract later and block or destroy the
nerve fibres.  In some lepromatous cases baall may be present
mn large numben with Lttle ugn of cellular reaction (s Fig 79}
In this type there 1 therefore comparanvely httle nterference
with the functions of the nerves and sensory motor and trophic
changres are sbight,

In the neural type the bacillh sre fewer in number though as
a rule 1t 1 eaner to find them 1n the nerves than m the shin.  The
cellular reaction tends to be much mare mtense, and epitheliosd
and gant cells are present in greater or leser numbers, surrounded
by small round ecells. There is thus much more interference
with nerve function  Cellular infiltratton generally begms round
the smaller vemels, which may be connderably congested it
affects certamn nerve bundles or groups of bundles. The cellular
clements may form a sohd cord surrounded by the displaced
nerve fibres, The inflammation may be so scute that necross
and caseation take place and & cold abscexs may form nside the
nerve. Thickened nerve trunks may become surrounded by a
demse fibrous sheath wiuch may lster cause constnction (S

but 1t 1 not uncommon in some parts of Indwm. It b almott
d\npwoaa:cdmthchcncumltypc,tbough:thubcmrcpoﬂ:d
m a few lepromatous casex It appears to be amociated with
mjuryandoocunou.lymsupaﬁmllncrvu,athcrmlnmmb
or sensory branches. The following are among the nerves most
commanly affected with this conditlon  ulnar medun cutancous
of the forearm, great auricular ural. The abscos when small
may be central and spindleshaped but as 1t enlarges, especially
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1 a nerve trunk 1t more commonly hes under the thickened
capsule forming a balloon like projection  \When evacuated it is
found to contan white pus umilar to that of a gland abscess in
tuberculons. Round the innde of the thickened capsule may be
a certain amount of cascous materfal  Examination of the pus
mny or may not revenl aaid fast badillh  (Ser Figs 69, 71)

Paths of Nerre Infechon —Wlule penpheral nerves may become
infected directly through the blood stream  espeaially in leproma
tous cases, the more common path of infection 1n the neural type
i from the skn the bacidl passing up the sensory branches from
macule or other cutancous lemon The local sensory branche
may become thickened and tender or the infection may pass up
the smaller branches 1nto a mmed nerve-tnmk without affecting
them Two main nerves affording sensory supply to skin covered
by a nngle macule may be the only ones affected i the body
The wfection may even travel up from the slan wathout there
bang any visible macule or other skan lenon  (Se Fig 12)

FACTORS DETERMINING THE TYPE
OF LEPROSY

On companng lexons of the lepromatous with those of the
neural type of leprosy 1t i clear that there is 1n the former a much
greater degree of tolerance to B lepre than in the latter In
lepromatous lesons the lepra cell barbours the bacillus and permits
1t to multply m its cytoplasm  while, conndening the comparatively
large number of bacilli present, the leproma shows at ity spreading
marmn a meagre tusue resporse  the cellular infiltration beng
loose and scattered (se¢ Fig 77)

The tuberculod lesion of the neural type grves a very different
histological picture (see Fig 80) At the spreading margin the
few bacilli present call forth a strong tssue reypome producing a
dense, clear-cut, cellular mam. The epitheboad and guant cells
are typical here as in tuberculons and other diseases of strong
renstance to the invading organmm.

The fact that 1 any one representative case of aither type all
the lesjons present resemble each other shows that the resstance
B constitutional and not confined only to certain parts of the skin
What 1 the factor which determunes the type of leprasy? There
B no evidence that the two types are coused hy different strains
of bacili  Nor will the general health of the patient, excecdmgly
mmportant though 1t 11, account for the type of disense as weak
delilitated panents are often found with the neural type and
apparently healthy individuals succumb to the lepromatous. The
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occanonal and sparser 1n the blood-stream and lexs likely to survive
m the more romstant tisues.  When leprides cover large arcas it 1
generally the result of gradually extending lestons from compara

vehy fow foa (ser Figs 39, 40 45, %4) and the chance of
hilateral symmetry 1 therefore considerably less  Polyneuntc
lemoms of the acrotenc anzsthetic type, which appear secondarily
1n the course of the rexolution of severe lepromatous cases, tend to
be symmetocal affecting all limbs  but thoee which appear as
pnmary lesions more often affect only one foot or one hand

When there 13 doubt whether lenons are tubereuloid or leproma

towm, symmetry b an important determining factor

LEPRA REACTION

The wual course of leprosy of whatever type & chronic, slow
and mudiowt, In contrast to this 1 the condition known a3 lepra
reaction  acute cxacerbation  actlvation  or someumes lepra
fever  Two types of lepra reaction must be distinguuhed  that
amociated with lepromatous leprosy and that occurning in neural
leprosy and chicfly amcaated with major tubercolord lesions

Reactlon in the Lepromatous Type—Ths may be acute
or subacute. The acate condution o usually accompamed by more
or less severe febrile and other comtitunonal symptoms.  Some
or all of the existing chimeal lenons show sudden swelling and
vascular engorgement  New lentons appear as nodules or macules
and m scvere cases there may be marked edematous swelling in
surrounding parts (se¢ Fig 22) G and sub
vodules mav form pustules or abscemes which break down and
ducharge pua nich 1 kpra bacilh. Thete bacilll arc ather free
or contuned in pus cells chiefly of the polymorphonuclear type.
In sever cases, ns the reaction subsides, the lalons remain covered
with thick black epithchum, which gradually desquamates or
there is wrmkling of the skin like crushed twue-paper or a deflated
balloon (se¢ Figs 25 26,27) Baalli take on diphtherod and other
partally staming appearances (see p 138 and Fiy 75)

The reaction may last only a few days, ot may be prolonged foc
weeks or cven months It may come on penodically at regular
or rregular mtervaly, fresh lenons or groups of leslony being affected
on successive occaslons It may be confined to the face or may
affect all parts of the body (s« Figr 18 20 21 30)

In scvere cases nodules and other thickened lexions may shed
there epithelial covenng leaving wlcerated surfaces which do pot
heal until the reaction has subnded  This condition n assocated
wath the stage of absorption and expublon™ described below
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pmbabﬂxtyuthntthcmajo.dtyofmb)ccnmbommthmng
natural resistasce to Jepryy  Even when rubjected to mfection
thcygcnmllydonotdcvdopd:mmllymcognmbkngm,onb:
lemons are slight and abortive. When the disease does develop,
it is of the milder neural type. There Is, however & minonty
of subjects, perhaps ane i ten who are particularly nusceptible
in them even alight contact with leprosy may be sufficient to
establuh the disease which tends to develop into the severe lepro-
matows form.

Under unfavourable conditians wiuch interfere with the general
health of the pauent, the neural not infrequently degenerates
nto the lepromatoms type {4+ Figr 36 38)  On the other band, &
the lepromatous type dies out, exther spontanecousty-or as the result
of treatment, the neural type with amesthenc acroteric lewons
tends to take sis place.  {Ser Dowunry po134)

Apart aliogether from trandormation of the one mmn type
mnto the other there 1 much room for advance and retrogression
within the bounds of each type, these beng chiefly governed by
the general health of the panent debudity tendmg to cause increase,
and 1mproved health amclioration, of the disease,

The questson arses  Why should high remstance detesume
the neural, and low remstance the lepromatous, type of leprosy?
In both types the nerves become mfected.  Indeed the lepromatous
shows a greater concentration of hacilh than the neural type 1n
both nerves and slan,  But in the latter type the cellular reacton
to the comparatively few bacilli » much greater and qute out of
proportton o ther small number  and 1t 1 thy imnsense cellutar
reaction and infilraton which causes thickerung of nerves pressure
on ther fibres, and the sensory trophsc and other characterbue
of the neural type. Later as the thickening diminbhes, the
contracton of newly formed connective tiaue inude the nerves
may continue thi pressure on the fibres.

Symmetsy of Lesloms.—This 13 more noticeable in leproma
tows than in newral lesions. In the former baalkemia is more
frequent and more marked and embolic baalli are more likely
to survive and grow m the [es resutant tssue of thy type. The
whole skin may become wfiltrated diffueely and in such casea the
appearance af symmetrical lenoas mny depend chiefly on nodules
and other conspicuous thickenings of the san which tend to
concentrate at the stes most Lable to infury or friction, such a3 the
can, the brow the knces, elbows, hands, and fect.

On the other hand, both leprides and anxsthetc acroteric
Jessons of the neural type are lest symmetncal.  Bacllli are more



LEPRA REACTION 187

occanonal and sparser n the blood-stream and less likely to survive
m the more renstant tiues.  When leprides cover large areasat is
generally the result of gradually extending lenom from compara

uveh few foa (s Figs 39 40 45, 54) and the chance of
bilateral symmetry 13 therefore comulderably lew  Polyncuniue
lenom of the actotenc anxsthetic type, which appear tecondardly
m the course of the revolution of severe lepromatous cascs, tend to
be symmetnical affecting all limbs  but these which appear ns
prnimary lenons more often affect only one foot or onc hand

When there is doubt whether lesions are tuberculodd or leproma

tous symmetry 1 an important determining factor

LEPRA REACTION

The mual course of leprosy of whatever type is chronic, alow
and mudious.  In contrast to this 13 the condition known as lepra
reacthon  acute exacerbauon  activation  or somctmes lepra
fever Two types of lepra reaction must be dotinguished  that
ansoctated with lepromatous leprosy and that occurning 1 neural
leprony and chiefly asocinted with major tuberculord lesions

Reaction in the Lepromatous Type—Thm may be acute
or subacute. The acute condition 1 wsunlly accompanted by more
or loss severe febnle and other constitutional symptoms  Some
or all of the exbiing climcal lenons show sudden swelling and
vascular engorggement  New lenons appear as nodules or macules
and m severe cnses there may be marked cdematous swelling in
suroundmg parts (se Fig 22) Cutaneous and subcutancown
nodules may form pustules or abacemses which break down and
ducharge pus nich 1n lepra bacilll  These bacilh are ather free
or contamed in pus celly chiefly of the polymorphonuclear type.
In sever cases, a3 the reaction subddes, the lemona remain covered
with thick black epithelium, which gradually desquamates or
there §s wrmkhing of the skan like crushed tusuc-paper or a deflated
balloon (ser Figs 25,26 27) Bacilli take on diphtheroid and other
partully staiming appearances (sev p 136 and Fig 75)

reachon may last only a fow days, or may be prolonged for
weeky or even months, It may come on penrodically at regular
©or uTegular intervaly, freah lesions or groups of lesiom bang affected
O fucceamve occasions. It may bhe confined to the face or may
affect all parts of the body (ses Figs 18 20 21 3)

In severe cases nodules and other thickened Jemons may shed
therr epithehial covenng lenving ulcerated surfaces which do not
beal untll the reaction has subeided  ‘This condltion s assocated
with the stage of abiorption and expulnion described below
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(p 204} Insuch cases there 1 often a marked degree of
annnumw‘hxchthchmog{obmmdcxmnyﬁﬂlmlu,m@
per cent. Thumaybcducmddtrucuonufa-ythmcytgby'_h:
hypertrophied retriculo-cndothehal systemn as occurs 1 malana,
knla-azar and other discases.

Lepra reaction 1n the lepromatous type of leprosy erall:
amociated with bad phymcal health. It may be umm?:::l1 by :’
complicating or intercurrent dusease or by anything which lowers
the patient s renstance  Chmatic conditons, such as extremes of
heat or cold predupose to this state. Among the commonest
causcs are excemive treatment with chaulmoogra or other drugs,
or travenous injections of arsemcals for syphuu. Similarly
wfected nerves may alio be mnvolved in lepra reaction Thos
causes therr sudden ndelling accompamed by severe parn both mn
the. mam nerves and in therr branches and dustribution, and also
marked increase of motor sensary and trophic disturbances

The dechne of lepra reaction may be nearly as abrupt as 1o
onsct, or it may take place more slowly The acute condition
18 accompanied by dinpedens of leucocytes, especially polymorphs,
and the destruction of bacill:  but the patient 15 left so weak that
bacilli multply ence more and the final condition of the patient
13 worse than hefore.

It 13 sometumes difficult to dustinguish between lepra reaction and
acute intercurrent febrile conditons complicatng leprosy The
mamn distinguishing feature 1n the latter 1 that the lenons tend to
flatten out instead of becoming more prominent. On the other
hand an ntercurrent discase like malana may itself Lght up
lepra reaction and the two condittons may be found mde by
mde.

In the lepromatous type potasmum lodide, even 1n gmall doses,
has the power of producing a condition mumular to lepra reaction,
with gencral febnle symptoms and swelling of lesions. These
symptoms pass away rapidly—within a few days—as the 1odide 13
chminated from the body  But 1n senntized or debihitated patients
the 10dide reaction 15 apt to continue 1nto the acute condition
described above.

Acute lepra reaction docs not occur with equal frequency in all
endemuc countries. In India it 15 common. One of the wniters
(EM.) 1 an extenuve tour of leprosana, found 1t very mare m
East and Central Africa, but commoner in Rhodens, South
Africa, and the West Indies.

The subacts form of lepra reaction 1 nmular in pature but much
milder 1n degree than the acute. It comes on more slowly and
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imdiousty and may not he recogruzed until under treatment it
clears up leaving the patient in a defimtely better conditon

Reaction in the Neural Type.—In the sudden congestion and
swelling of leslons thus condition racmbles that yust desenbed but
1t duffers in that 1t 13 assocaated with the tuberculowd form of lesion
(see Figr 52 5%, 57 65)  As such lemom are generally more
limited 1n extent the febrile and towc symptoms are accordingly
less. In tuberculod lemons bacill are as n rule few i number
The exception is in the reacting major tuberculold where baailh
can be found in conudernble numbens, though far fewer than in
the reacung leproma.

In both forms the tissue reaction shows an attempt to destroy
or burn up the bacilli  In the tuberculmd this attempt 15 success-
ful. The fire, like that in o forge, n Inteme and the baall are
destroyed  though in the process there may sometimes be destruc
tion of tissue and even ulceration followed after healing by con
sderable scar formation (see Figs 53 56)

In the lepromatous form there Is, a3 mentioned above, destruction
of bacilll  but there are taore baalli present to be destroyed and
the reactionary fire 1 les fierce  The weakness of the patient and
the toxemia resulting from the reaction are w0 great that there u
later further increase of baall and the net result 1 apt to leave
the patent wome than before,

In the rng-shaped form of tuberculoid lepnde the reaction may
be confined to the margin, leaving when 1t subsides a dutinct hypo-
prgmented ning  In other lepnides the remdual macule left may
resemble the smple lepride (ses pp 180 251 and Fig 56)

With or without reaction 1n tuberculoid lepndes there may
occur an acute condition 1n affected nerve-trunka and branches.
This = similar to but often more scvere than, what we have
described above as occurring mn the lepromatous type  The
nerves become swollen, congested and tender  Panents are
unable 1o move the part wathout the greatest pamn, nor can they
bear the alighteat pressure along the course of the nerves  Such
Teactions may someumes eonunue for a month or more and be
accompanied by febmle symptom. If the reaction iy lem severe,
the patient complaini of neuralgic pans.  Abo the signs of nerve
untation show themselves in the parts supphed by the nerve-trunk.
Mvtrymththcmmtyonh:mmun, the dze of the affected
oerve, and the exent of ity nvolvement

Blistern of varying depth and arcumference may be formed
or the deeper tisues may be mvolved with sloughing of the
connective tmmue and even destructon of bone. There = a
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sudden acute wvolvement of the tisua which would otherwise
‘be subject to the dlow chromic atrophic process which we have
described sbove  Sometimes blistens or groups of blisters will
appear without any noticeable reattionary mgns m the nerve
trunks,

The nerve-trunks of the limbs are the most commonly affected,
and perforating ulcers are frequently the result of a nerve reaction
n the lower lmb  In one case a severe reaction of the great sciatic
nerve and 1ts branches was accompamed by connderable necross
of the superfical and deep structures of the heel. But the nerves
of the trunk may be affected in a nmilar manner In ane case
a nerve reaction was accompanied by a conditon
herpes zoster with papules in the areas of dutribution of two
ntercostal nerves, and intense pawn (s Fig go)

The Cause of Lepra Renctlon iy somewhat obscure.  Under
the lepromn test (p 156) we have mentioned that the injection of
lepromin causes distant focal reactions. It is not unlikely there
fore, that thus condition is camsed by the products of bacillary
duintegration. What 1 not clear u the proces which cawme
bacillh suddenly to break up or sets free 1n the hsues thar dm-
wmtegration products, thereby caumng the reaction. The sudden
onset of ngns apart from any corresponding increate 1n the number
of bacilli suggesta that 1t 11 at least partly an allergic condition,
The speafic achon of the 10dides m caunng focal reactions (s#s p
263) scems to depend on thar settng free bacillary products m
the timues, though how they bning about this effect 1 not known.
It must be an indrect action, mnce direct mjechion of iodide
solution mto leprom lemom does not bring about locally & mmilar
reaction.

The Plantar Hyperalgesia Test—Ryne (1939) bas pounted out
that there 1x a defimte relatiomhip between the activity of leprosy
and plantar hyperalgesia. This mgn i elicited by stroking firmly
and cvenly along the plantar surface from heel to tocs  In neural
cases the test 13 obscured by anssthesma of the sole, and 1t w of
most use in L1 and Lo cases. Pomtive results are shown by the
degree of pan caused on stroking It value n in finding out
m time cases whuich though not showing ngns of reaction, are n
the danger rouc, so that steps may b taken to prevent reaction.
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CHAPTER Alll

LEPROUS LESIONS CONSIDERED
REGIONALLY

Parts First and Most Conspicuously Affected.—The parta
of the body most exposed to the atmosphere, and therefore to
extremes of heat and cold such ns the hands and face 1n those
weanng European drem, are more linble to be affected by leprosy
at an early stage  In those who walk about without shoes, cape-
aally in a rocky country the feet are Lable to early lenons.  Injury
to any part of the body may determine the formation of & leston at
that point, probably due to a local weakening of rematance

The auricles are perhaps more constantly affected than any other
part of the body (se¢ Fig 23)  Thn may be cased by the pressure
on them at nught 1n those acaistomed to he with the nide of the head
presung on the pillow causing arrest of the blood-flow through the
capillanes and giving a chance for the bacilh to gain a footing and
begina lenon, It may also be duc to vascular stans resulting from
the peculantrey of anatomcal structure and from the changes of
temperature to which the ears are liable 1n thar prominent and
exposed poution.  In a suspected case of leprosy always look finst
at the auncles, and especially at the Jobules, to clear up the du
gononm. It bt easy to detect any thuckeming of the lobule between
the finger and the thumb In a case of leprosy where the ear
affected 1t n generally ensy to make a dia by examming
for acd fast baclh a smear taken from the lobule. (Sev alo
Chapter X.)

Parts Seldom or Never Affected.—Hamen and Looft state
that they have never seen nodular leprosy on the palms of the
hands or the soles of the fect, and that nodular lenons are quite
exceptional on the scrotum and pens  We found leprous tissuc
cootamng abundant lepra bacilll in the palms of 53 and in the
oles of 52 of 77 cases of lepromatous leprosy examined at the
Gobra Leper Hospital Calcutta  and of the same 77 patents,
abundant lepra bacill were present in the scrotums of 33 The
probable reason why Hamen and Looft falled to find leprow tmue
m the hands and soles of the feet wns that the thick epithelium
prevents the lepromata from standing out in the form of nodules
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as they do m parts where the epithelrom 1s thmner  In other
the akin Iemom of these parts tend as a rule, to be of the diffuse
rather than of the nodular type. (Sw Figs 14, 37)

HEAD AND NECK

There was formerly an dea that the scalp 1 scldom affected 1n
leprosy  Thus 13 owing to 1ts anatomical structure and the fact that
lesions tend to be hudden by the har  Leprous lenons of both
ncural and lepromatous types are, however much more common
than was supposed  Leprows alopecia 1s not mfrequent 1n Chima,
Japan and Afnca, though it appears to be less common 1n India
(tes Fig 33)

While the neck u remarkably free from mitial and eady lesfons
protected as 1t 18 by 1ts concave shape, 1t soon becomes affected as
the disease advances. The cutaneous branches of the cervical
plexus are sametimes very conspicuous, especially the great auncular
(ses Fig 65)

Imtial lemons of the face are common. This probably 1 duc
largely to threc causes (1) The face 18 exposed to extremes of heat
and cold and to mnjones and ymtetion leading to scratching  (2)
The nasal mucosa 1 frequently abraded durmg nasal eatarrh, or
through picking of the nose, as the result of the reflex 1mitation
caused by intesunal paramtes While the lanon of the nasl
mucosa may 1tself pass unnoticed, the lemons of the skin of the nose,
checks eyebrows and forehead, due to lymphatic spread from the
mucoss, are more conspicucus (se¢ Figs 54, 57)  (8) There i the
fact previously mentioned that primary infection frequently takes
place through contact with infected bedclothes through some shght
abrasion of the epithelhum when the cheek 15 lud on an mfected

All types and subtypes of lcnons are commion on the face. Some-
tumes the first ngn 15 the appearance of small, round erythematow
patchet which may ather be anmsthenc to light touch or show
a few bacilh on bacterlological examination. At other tmes there
may appear a diffuse ergthema of a large arca on aither onc or both
snida of the face,  In the lepromatous type, as the discase progremes,
there 18 diffuse 1nfiltranon which may not at first be noticeable.
Later a3 the deeper layers are attacked the tkan becomes deeply
creased and corrugsted, or there may be nodulanon ather
by 1oelf or superadded to the diffuse lenon (s Figr 15 16,
87) I such casex the appearance commonly known as
leontiams n produced the cyebrows becoming beetled and the

nose characteristcally thickened.
/
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In the nerve type it 15 not uncommon to find partial anssthala
of the face, generally accompanied by paralyns or pareas of the
small muscles of the face. Tho leads to a peculiar mask like
expremon very characterntic of this type of leprosy  Paralyis or
paresus of the orbicularh palpebrarum leads to inability to close the
eyclids completely while parens of the sphincter of the mouth may
Irad to dribblng of the saltva  (Ses Fig 35 31)

to Hansen and Looft the semies of smell and taste
may be very much diminished or entirely Jost.  Ths 1 due cluefly
to-the condition of the mucosa of the nose and mouth  The grd,
4th and 6th cranal norves are seldom or never directly affected.

When an affected supra-orbital nerve pames into the orbiat
through a bony foramen pressure on the swollen nerve may cane
complete anmsthesia of the aren supplied followed by paresis of
the underlying musde (ses Fig 61)

Preswure on the facial nerve as it pases through the stylomanomd
foramen, duc to swelling of the nerve within the unyrelding bone,
frequently causes complete facial paralyns on that side, which s
generally permanent.

There » no evidence that the 8th gth toth, 11th and 12th
cranial nerves are affected to any appreciable extent as a reult
of leprosy
‘The hair of the face 13 absent 1n advanced cases of both neural
and lepromatous leprosy but more esperially in the latter  The
hair of the eychrows dusappean first as a rule from the outer part,
depilatton pammg gradually inwards as the dmeasc progreses.
There may or may not be complete destruction of the har follicles.
The fincr haurs are, as a rule much les affected than the larger
coarser oner.

Lestons of the Eye—These may be divided nto those wiuch
are cawsed durectly by the presence of lepra baall in the eye and
those which are due to interference with the nerve-supply of the
cyeball and 1ts a;

1 Lenons dwe {0 the Presence of Banlli m the Eye —As in other
regrons, bacilli may elther reach the eye by spread through the
lymphatics from adjacent affected areas, or may be carried from
some other focns through thes blood-stream.  There remains the
remote possibibity of direct inoculation through some abrason of
the conjunctna or cornea, but we are not aware that any imtance
of thus has been recorded

When the adjacent skin of the face ks affected it 11 not uncommon
for the disease to spread to the conjunctiva, which becomes injected
and thickened a3 far as the comeal marn When the lesion is

13
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of Africa, The difference in these findings 1 due partly to the
indefinitencss of the term tubercular leprosy and partly to the
larger proportion of severe cases among Europeans  pomibly also
to the greater concentration of leprosy on the face in climates
where the body it well covered with clothes.

2 Lenons of the Eve in Newral Lepray —In the neural type of
leproty the eye 1 ofien included 1n the area of a widespread
tuberculord or numple lepride.  When this leson heals it leaves a
certun amount of new fibrows tsue which later contracts It also
lenves belund a greater or less degree of anssthesia which 11 apt
to be followed by paresis of the underlying muscles  or infection
may spread up and cawse swelling of the facial nerve, which s
nipped 1n its pamage through the stylomastord fornmen with
complete unilateral paralys of the facal muscles

The amxesthena of the comnea, the countraction of fibrous timue,
and the paresis or paralyns of the muscles of the eyelids Interfere
with the corneal refiex and the protective mechanum of the eyeball
The cyehids remmin open at night and cannot be completely closed
dunng the day and rntavon 13 caused by the entry of dust and
msects (see Figs 35, 51)  Unless mecasures are taken to protect the
cyeball ulceration of the cornea and general ophthalmia are apt
to follow

Ectropion ofien leads to evermon of the puncrum lacrimale and
the flowmg of lacimal flnd down the checkr. When the region
of the lacnmal sac i the nte of decp leprows infiltrabon, or when
there 1 disease of the nose, the lacnmal passages may be blocked
and an abscem of the lacnmal sac result

Lesions of the Nose —\While in warm countnes, where few
clothes are worn and many parts of the body are exposed to the
entry of lepra baclli through the epithelium pnmary lesions are
widely scattered over the body 1t has been suggested that in
colder countnes a very large number of lepers are fint infected
through the nasal mucosa (p 88) The emithelum of the nasal
mucosa bs very thin and, espeaaally +hen 1n a catarrhal condition
1 very lable to abrasions througn winch baaili may enter  The
hatut of piclang the nose, 10 common in children especially when
there 13 reflex irritation from intestinal parantes, also explains a
ikely path of entrance of lepra bacill.  As 2 matter of fact it b
the parts of the mucosa within reach of the fingers that are moat
commonly affected viz. that covering the anterior or
part of the septum and that covening the infenor turbinated bone
The vemels of the Jower part of the septum are usually dilated
and {t 15 from this nte that epntaxis takes place 1t 18 thus part of
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the septum that 13 so commonly perforated m advanced lepro-
matous cases,

All the degrees and types of lemons mentioned as ocarnng
the skan are likewnse found m the naxal mucous membrane, from
the lepride 1n which baclli cannot be found on bacteriologieal
examination to groser lesions with nodulaton and uleeratton  In
the former there & drvnes of the mucos. Patients sometimes
gwve the hntory of having ceased to suffer from nasal catarrh one or
two years previows to the appearance of the fist visible signs of
leprosy The nasal mucosa 10 such cases 1 lighter 1n colour and
dry the pormal bright red, most appearance being absent,

In other cases there by a more masave wfection of the nasal
cavity The inferior turbmnate has a nodular appearance and
ulcerntian or old scars may be seen on the septum.  Perforatron
and destruction of the septum may oocur owing to the cutting off
of the blood-supply of the septal cartilage. It 13 a comparatively
uncommon occurrence to get destructwon of the bony scptum,
though the vomer bone may occancnally be affected  Flattenmg
of the nose 1 common 1n such cases.  (Ser Fig 32)

Some have mauntained that thi destruction of the septum is a
sign of accompanying syphils. We found perforation of the
septum and flatteing of the nose mn four advanced lepens 1n
Gobra hospital who had a negative Wamcrmann reaction although
they had never been treated for syphiln,

When ulecration 1 present 1n the naml cavity the discharge may
contam very large numbers of bacilli while the patient 1 still
unaware that he is suffermg from the ducase. He may in ths
way be a great source of danger to others. (S p 152)

When ulceration 13 takang place there may be severe attacks of
eputaxys, which may be the first manfestations of the duncase.

Mouth, Pharynx, and Upper Afr Passages —Lenons of the
lips are not uncommon a3 an extension from the skin of the face,
though they are rare as pnmary lesons Nodules frequently
appear at the outer margin of the hps, and fibrous contraction
may cause partial stenoms.  Nodulaton of the tongue 13 common
m advanced cases of the lepromatous type,

The palate may be the ntc of ather diffuse or nodular lesons-
The soft palate and the fauces may becorne uleerated owing 0
the breaking down of leprows toeuc, and, when the ulcers beal,

obatruction of the fauces may result. Perforation of the
palate sometumes occurs 1n leprosy but 1t may generally be Jooked
upon as a result of accompanying syphulis.

Tbclnrynxhn.ut-ﬂ:ctcdpmnxrﬂybmbymcnnouﬁomtbc
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mucows membrane of the mouth and pharynx. Invelvement
occurs much more commonly than s wually recognized, because
the omset i inndious and there may be comsiderable infiltration of
the larynx without inconvenience to the patient on account of the
local analgesc elfect of leprows invasion  there arc schkdom the
irritation and pain 1o common in a minor degree of involvement
in tuberculosis.

In severe lepromatous cates the soft palate, uvula and ary
cpuglotac folds become swollen, hard, and smooth  Later tubercles
may appenr with whitish-yellow nodules from the nize of 2 pns
head to that of & split pea.  In the ot cases this may go on to
ulceration, the ulcers somewhat resembling those found in syphuls,
but not as a ruke mvolving the bone.  After the bealing of uleens
of the soft palate and pharynx, contraction and deformity take
place, and the patient may have conmderable dufficulty in swallow
mg  Contraction of the glotts may result in dyspncca necesnitating
wracheotomy  fallure to diagnose thu condition sometimes results
m the death of the patrent.  More commonly fibrows contraction
without ulceration takes place and there 1 a tendency towards
healing wathout inconveruence to the patient. In many of these
caxcs the voice 13 reduced to a harsh throaty whnper  Destruction
and exfoliation of cartilage have been described but seldom occur
and when found suggest accompanying syphulis

In primary neural leprosy the throat s seldom affected but the
scars of former leprous Jesions may persst 1n cases which, formerly
lepromatous, have resolved into the secondary neural type.

The trachea and bronch: are involved 1n some cases to a con~
sderable extent. Enormow masmses of bacili have been found
i the bronchial mucosa and 1n swollen pentracheal lymph nodes.
In such cases leprn reaction may be followed by ulcerntion of
nodules, and large quanuities of purulent matenal nch m Afpeo-
bacterom lepre mav be coughed up suggesting pulmonary 1nvolve-
ment.

When there 11 much fibross and scar tmsue resulting from healed
ulcers 1n the nose and mouth, the senses of taste and smell may be
partally or wholly lest  In cases in which the nerve type 11 most
marked 1n the face, the hingual nerve may be affected and the
power of taste impared  though 1n our expenence thu s only o a
lmmited extent.  The tongue and palate may appear decply pig
mented,

Lewons of the pharynx and larynx are always exaggerated dunng
the reactionary phase  Sometimes their seventy s increased by
the presence of syphiln
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LESIONS OF THE UPPER EXTREMITIES

As we have shown imual lesons are common on the upper
extremeties (p 159) In those who wear European drem, these
tend to be imited to the hands while 1n those who wear po
clothing on the upper extremmitics the outer part of the upper arm
and shoulder on which they Le at night (on the nght nde more
than on the left) shows the largest number of apparently primary
lemions  The flexor surfaces arc much lens affected than the exten
sor both a3 regards primary and subsequent lesons

The extensor surfaces s hable to injury are more affected than
the flexor Thus the elbow the ulnar surface of the nght hand,
and the ulner nerve as it pasees round the elbow are much affected
In plotting out sensory and trophic changes in well-advanced
cascs of the neural type 1t may be dufficult to distingush between
active and remdual leprides and lemons of the secondary poly
neuntic subtype.

1 Sldo.—Various characterutics of lepndes and polyneuntc
lestons have already been described on pp 179, 180 189, but a
more detailed descniption of the nails in the lepromatous type s
necessary  The most marked changes in the nals are scen
when there 11 deep diffuse mfiltration of the skin of the fingens
There 18 thinming of the nad and the longitudinal ndging of the
nard bed shows up This may be due to wterference with the
posterior part of the nail-fold, which has to do with the formation
of the more superfical part of the nail, the decper part of the nail
bemne formed by the matrix. When the process has gone still
further the nml becomes wavy and fragmented  The lamelle of
the nail platc are not welded together 1 & homogeneous whole,
as the process of keratinization 1s defective  Still later only & few
scaly remnants may remain At ths stage, even should the proces
of leprous infiltration of the skin cease, and complete resalution
of infiltrates take place the nails can never be restored to normal
a3 their matnces have been destroyed.  Thus process of destruction
1s very amular to that which takes place in the harr folhicles n the
deeper lemom of the skin. If, however resolution takes place
Lefore complete destruction of the nail fold has occurred, there 1%
restoration of the nail, though 1t may reman somewhat deformed
(ses Fig 27)

In acroteric lemons of the neural type quite a diffcrent appear
ance presents itself The nal 1 thickened but has & tendency to
sphit transversely at the end

Blebs and blsters arc common on the hands and fingen-
These are often trophic and may follow an inflammatory reaction



UPPFPER EXTREMITIES 199

in the nerve-trunk supplying the part. Still more frequently
they are the result of injunies, such as burns and bruises, of which
the patient may be quit¢ unaware because of the absence of
sepsation.

As previously mentfoned {p 191) lepromatous lesions of the
palma of the hands are quite frequent. (S Figs 22 27)

2. Muscles.—Among the polyneuntic laslom of the neural type
muscular atrophia are the mast comspicuows, resuiting from
duscase of the ulnar posterior interomcous and median nerves
The small intnane muscles of the hand are affected  There =
fiattening of the thenar and hypothenar eminences, and promin
ence of the metacarpal bones, both antenorly and posteriorly due
to atrophy of the interomer and lumbncales. There i lom of
abductor and adductor power of the fingers The muscular
fibres are replaced by fibrows tyue, which may in tumn contract
and cawe deformitres of the fingers  The characterstic mas r-
gnffe develops, wath hyper of the metncarpophal
and flexon of the interphalangeal joints (ser Figs 51 62 63)
The fingers may become fixed i a fiexed pontion, partly because
of fibrows contraction and partly from douse

The muncley of the forearm, especially flexors are not infre
quently partally paralysed, and wrnt-drop may result, but this 1s
chiefly the reult of disuse  Apart from the general debility of
leprosy there 1 seldom any mmular affection of the upper arm.

8. Bones.—Muscular changes in the hand are a3 a rule
accompanied by and are perhaps to a large extent the canse of,
decalafication and softemng of the bones, aspecinlly those of the
fingers. The fact that thess changes can be lessened by sumable
active and pamve exercues strengthem thi view of the causation.
The phalanges become thin and short and may disappear with or
without sepsis and the occurrence of an open wound. The meta
carpals are lem often affected. As the bona become shortened
the skin contracts and a claw like nail may be found planted at the
end of a metacarpal.

Thu process may be complicated by the entrance of scpuc
organusmt, abscem formaton, and necroms of bone.  The meta
carpus and carpus may be lost seldom by slow absorpton, generally
by sepuc necroms

In cases of shun Jeprosy there may be enlargement of the lymphauc
glands on the mner side of the upper arm, and also of the axillary
glands. This may be due aither to the presence of lepm baalli
or to absorpuon from some compheating septic v ound  In all
suages of nerve leprosy the nerves of the upper hmbs are subject
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involvement of the nerves supplying the ol of the foot There
are scveral factors which centribute to ther origin and prevent
their healing

v Hyperkeratons and parakeratons  The epithelhim of the mole
of the foot becomes thickened and lacking in dastiaty This
leads to cracking of the skin and formation of ulcers, apemally
at the pomnts of preatest ficxdon and pressure. A crease 13 thus
formed which becawse of the thickness of the surrounding epr
thehium has very httle chance of henling every moverment of the
foot tending to aggravate it

2 The wasting of the small muscles of the sole Temoves the support
ordimarily afforded to the foot which imtead of having a soft
elastic surface to rest on, loses its natural padding while the arch
of the foot becomes flattened for want of 1ts muscular support.

3 Owing to anesthena of the shm of ths sole inmjury may be
nflicted on the foot without the pauent belng aware of it

4 Following on trophtc changes 1n the muscler and periastewm, decald
ficaton and absorpton of the bone proceed in & manner similar
1o that 1n the hands.  In the foot, vuch absorptwon may be carmned
to an cven greater extent than in the hands  owing to the presiure
of the body weight there 15 gradual attntion of the bones through
which the pressure of the body i tranmmutted (see Figs 63 64, 66)
In onc case we found complete dmappearance of the astragalus
while the datal ends of the tihia and fibula were wom down nto
a sharp pomnt which rested 1n a hole 1n the dorsum of the caleaneum
Ths had taken place wathout any necrons or other septic process

5 By a combmation of the above factors we often get the entrance
of septrc orgarusms through cracks in the thn followed by necroals
or canes of the already weakened bones. In this way true per
forating uleers are formed which will not heal up until the diseased
bone 1 cvacuated. Perforating ulcers may result from severe
reactions 1n nerves (e p 18g)

As in the upper lmbs, #0 also in the lower hmbs, nodulaton
o often most marked at the snites of myury and frichen. In Tndia
large, exceedingly hard nodules are common on the internal and
external malleols, expecially the latter becauwse of the intermuttent
preoure and fnction cawsed by the manner of squatung with
crooed lege In those who wear hard ill fiting shoes, nodules
ofien appear on the dorsal surface of the tocs  Neuralgic paim
are common 1n the great saatic nerve and the patient may feel
ungling when he sits on & chair owing to pressurc on thi nerve

The femoral lymphatic nodes may be markedly swollen, etpe
cnlly dunmg oacerbauons When there b any tepuc procen
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must be remembered that the latter disease not infrequently
complicatey the severer forms of leprosy  When ths s suapected
the sputum should be tested by culture or by ammal inoculation
which Is postive 1n tuberculoss and negative 1n leprosy One
of the best methods of distinguishing between the two conditions
is the comparative ease with which that cawsed by leprosy yields
to trentment

It 13 not uncommon to find lepromatows changes n the spleen
and ver  Hilary Rom found a raned tyroun index for euglobulin
in the sera of 147 out of 150 cases, the greatest vanation being in
active ndvanced caset  also the alburmin-globulin ratio was below
vormal 1n 123 of the 147  She suggests that hepatic dysfunction
and liver damage may be an actological factor in the duturbed
protan metabolum  (Ser also Chapter 1X) V'

Leslons of the Genital Organs.—The testicles arc affected 1n
a majonty of advanced skin and mixed cascs, but the pauents
scldom complain of pan or dscomfort (p 141) It is much les
common for the ovanes to be affected and stenlity is more prevalent
1n the male than in the female. (See p 60) Gynccomasta v a
not uncommon condition in cases in which the testicles have been
destroyed by fibrous contraction (see Fig 32)

Mitsuda deseribes lenoms along the capillary veins in the mncular
layer of the utenne wall 1n cases of nodular leprosy and lepra cells

Ily n the d num.  Pombly the embryo may
become infected 1 such cases. The ovary n scldom affected
benee sterility 18 uncommon among leprous women (p 130)

McCoy summanzes his comparnson of the fecundity of lepers in
the Molokas leper tettlement wath that of the general population
as follows (1) The birth rate of the Molokau scttlement = probably
about two-thirds as high an that of the non-leprows memben of
the same race outede but the data for an entirely st comparison
are lackuing  (2) The birth rate among lepers appears to depend
on the fertility of the male which probably 13 matenally reduced
(3) The fertility of the female does not appear to be imparred.
(S¢e also p 60)

It 18 pot unkikely that the more frequent impairment of the
testicles ax compared vath the ovanes is due to their dependent
position and their hability to infury a3 v ¢ have noticed that other
parts exposed to injury are those in whuch the v oest leprous lenons
arc mast frequently found (ser Fig 37)

The question of congenutal spread of the dsease has been di-
cussed in ths connemon but there #s no reason to belicve that ths
occurs (p 132)
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sumvives he 8 generally blind and badly deformed and crippled
a3 resolution 1n lepr ase b ly ac panied by
the appearance or incrense of poly-nemuc sgns.

In a mmaller proportion of lepromatows cases the leproma and
Lacilli are absorbed and recovery accompanied by less deforrmty
may result. When the healing procen has taken place nodules
may leave flat scan like deep burns (ses Figs 27 88) and diffuse
lextors wath an appearance like cnshed tisuc-paper or a deflated
child s balloon, the orginal elastic and collaginous fibres of the
skin having been destroyed (s Figs 25, 26)  Hustologically
degenerating lepra cells show an accumulation of hpord matenal
whirch stains yellow with Sudan 11T The degree of new fibrous-
tmsue formation vanes directly according to the depth of skin
affected, the degree of cellular reaction, and the duraton of the
lemon.

In cases of the newral tpe resolution s brought about in »
different way  As 13 mentroned above the spreading lepride leaves
1 1ts centre an aren of resolution.  If yuch lemons are not arrested
by treatment or spontaneowsly at an earher stage, they continue to
spread and coalesce until large areas are covered or even the
whole skan 13 affected  In ths way at long last all acuve discase
mav dic out, like a bush fire that burns itself out.

As mentioned abave, ruuluunn of major tuberculods may be
very rapd and accomp d by a derable of perman
ent scar formaton (see Figs 53 56) Minor tubcrculolds often
heal up at the centre wath hittle or no chimeal change m the texture
of the dlan (se¢ Figs 32 41) though shight sensory and pigmen
tary changes may persust.

Secondary polyneuriuc lesions tend to develop sooner or Iater
both in lepromatous cases and in pnmary neural caser. (S
Scheme p 176)

Thesc lemons are the result of pressure on the axis-cyhnden,
caused first by cellular infiltration and later by tmue contraction
which strangulates the nerve-bundles siill further  While paly-
peuntic letions are amocated chiefly with the advanced stages of
both types of keprosy they may aho be found in the earbier stages
somctimes the anrathetic subtype precedes the more aggravated
lepromatows type.

MENTAL CONDITION OF THE PATIENT

Left to himsell the condition of the leprous patent 15 a mast
deplorable one.  The long duration of the dusease exclunon from
work and from intercounie with hu fellows, and the ostracom to
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CHAPTER 1ilb
INCIDENCE

Sex Incldence.—~There i a general comemus of opinion that
1eproty it more commmon and takes a severer form among men than
among women, occurring usually in the proportion of about g to 1
In the few places where the number of female lepers exceeds that of
the males there 13 often yome special local reason such as the longer
survival of the former or women being more expased to {nfection
than men. In Norway the few remaming cases show an excem
of females, apparently due to thelr greater longevity and the
milder ducase on the average among females, who appear to
have somewhat greater remstance to severe infections, The
effect of local conditons B scen 10 the Loyalty Inlands, where
Laquieze attributes the comparatively high rate among females
to great sexual prommcunty  In Basutoland female lepers are in
excen, posnbly because the women are sedentary and tend
towards obcary

Th:ausanfthemunl}ygrm(crfmqumcyandmtyuf
leprosy m maley may be ather
Onthcwhnlc,maluludahfewmchulmgunrdcd,tbrymu
more freely with strangers, and are therefore more likely to be
cxposed to infection  In the Indian homehold the male child is
carrted 1n the parents arms to a greater extent than the female
10 that 1n the cvent of a leper parent he would be 1n greater danger
of mtenstve infectson

Qn the other hand there may be a cause i the cytological or
endocnine make up of the female as compared with that of the
male which produces higher remstance to the disease.

There 18 very general agreement that before the age of puberty
children of both sexes are about equaily affected, and that puberty
and cluldlurth inerease for a tume the incdence in fermales,  That
the conuderable exeess 1n males is due to thar greater wandening
from home and consequently grenu,-r exposure to infection n
borne out by figures of Lowe indicating that house infe were
traced in By per cent of women aganst only 48 per cent of men
Tuberculons data afford evidence of & similar relationstup  The
sex differences are therefore largely environmental, aided probably
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by somewhat greater resstance to mfection by females except at
penods of life involving special stram. (St also Lowe, 1934)

Age Incldence—Thu has been dealt with under Suvsarm
sty in Chapter VI As 1n tuberculoms, there seems to be o
doubt that the majority of cases are mfected duning the first two
decade.  Probably few patienn are infected and develop the
disease after the age of 40

The graph curve (Fig 8) shows the ages at wich 3380 lepen
first noticed mgms of the discase. The statutics were collected
from 33 leper asylums scattered all over India.  The curve exactly
corresponds to a sumar curve of 500 leper patents attending the
out patient dispensary in Calcutta,

McCoy gives the records of the Moloka scttlement from 1909
ahowing the age of 1058 patients on admmmon from which the
percentages are worked out 1n Table XVIIT  (See alro Chapter VI )}

Tabls XVIUL~—Aax Deoexce AT THE MOLOXAT SeTTixesT

Aos No or Clm{ Prxcorraos Asa (Kﬂ- or Caxxs | PrecrsTios
-5 8 o8 2690 114 108
6-10 53 31-33
riis & L oa] | Ee | B &
16-x0 204 9 4145 42
2r-25 14 55 4630 :‘3 45

Thus 40 per cent are admitted at ages up to 20 54 per cent at
ages up to 25 and 65 per cent at ages up to g0 Taking four years
as the average duraton of the discase beforc admumon, we should
have over 50 per cent infected by the age of 20

As & decline 1n the whole population of a2 country is prevged

by a decline m the lower age groups so a dumnution of leprosy
i the child population indicates a tendency of the duscase to die
out.
Race Incidence.—The guestion of race susceptihility and
resistance to leprosy 1 a complicated one about which we have
still Little defimte knowledge. Molesworth states that natural
selection was probably the dominating mfluence mn determumng
the present freedom of Europe from Ieprosy but this opnion 3
questioned by others.

Hoplkuns from hn cxpenence 1n the Southern States of Amenca
concludes that the Mexcan 1n Texas has leo resrtance to leprosy
than the Texan of American ancestry” and that “the Negro in
Lowursiana has 2 higher resistance to leprosy than has the Lowmansn

of Caucaxian ancostry
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One of us (E. M.) noted in hn visit to the Pretona Leper Institu-
tion In the Transvaal that the discase appears to be of a severer
form among the Europenns than among the natives.  Every one
of the twelve Europeans admitted during the last twelve months
was of the severe lepromatous type, while of the natives admitted
during the same period only a5 per cent were lepromatous, the
remainder being of the milder neurnl type more likely to recover
The reasoms underlying this severity of type among Europeans
are worthy of careful investigntion  All contacts of lepers admutted
arc cxnmined periodically and it i not likely that the difference
between the two danes of patients could be due to milder cases
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among Europears escaping detection.  Malnutriten s common
to both clages of patients, so this could not account for the differ
ence,  There are two possible cxplanatioms which present them
selves (1) That contacts are lem closc among Furopeans and that
therefore only the mmonty of susceptibles 1n the European com
mumty acquire the ducate and that in the severe form whereas
contacts are 50 close and 3o frequent among natives that cven
non-smeeptibles acquire leprosy though only in the milder form
and (g) that climatically the European 1 at a disadvantage in
South Africa a1 rcgards leprosy or that the disease produces in
him more mental and comsequently more physical depremion and
in this way lowers his resstance.  (Muir 1940)

The type of leprosy 1s much more severe in Burma than in India,
and among Burmans than among Indians in Barma who are bving
m the ;mme chmatie conditions, The difference b still more
markerd when we compare leprosy as found in the north-cast part

14
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The difference between these two regions 13, to use a metaphor
not mn the bacllary sced nor yet in the basic nature of the body
101} but in the intensity with which the seed n cultured  The
people in Barotseland are dirty and promiscuout in ther habits
the population 1 condented nlong the Zambeu Ruver  the cimate
13 warm and moist and bting wsects form a plague create irrita
tron of the skan and favour the scratching in of kepra baclh  pre
cautiona are not as a rule taken to molate infectious cases and
prevent the spread of infection.  Whereas the people of Nyamsaland
are better educated cleaner and las promiscuons in thar hablts,
and are acantomed to take more precantions to prevent themselves
being infected  Presupposing cqual racial resistance and the same
proportion of susceptibles in each of the two regions, we should
expect only shightly fewer severe cases in Nyasaland, as susceptible
indrviduals arc liable to acquire the ducate whether thar coatact
b major or minor  but we should expect & much emaller number
of cases of the remstant type in Nyasaland where the chances of
intemnve infectron are so much let.  Thus the conditions expected
would appear to correspond with the lmuted facts known

Class Incidence.—As has been shown previowly the social
conditton of the patient has a very marked influence both on the
mcidence of leprosy and on the severity of the disease.  In Norway
where the socal conditions are very different between the town
dwellers and the fsher people m the coast villages, the dlsense vas
pracucally hmuted to the latter who maintained the old customs
of qowding into small rooms and sleeping with two or more
persons 1n one bed  (Se¢ Chapters 111 and VT)

T S XY —Socur Pownow of 50 PATmeTs AT CALGOTTA.

Oceoy oW l Lrrvouarocs Nyomay Tomat

Savamn 38 110 165

o Shoplecpers and merchants » 5 87

3. Gerls 7 45 67

4 Stodents 19 38 N
Pralesoonal » E23

Logincers, mechamcs, etc 6 % S

7 Housewives 9 1 Y

Touals 183 58 30

This ay be contrasted with Iodia where the disunctom
between clames are not to nearly 30 great an extent dependent
upon soaal status as upon caste,  Thus, among the high and 1he
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low the nch and the poor we find Indins ntung and lying upon
bedclothes winch have been used and sofled by others. If our
hypotheau 1 truc that in a very large proportion of eases Jeprosy
1 a bed mfection, then we have m Indian sodal custons at lext
a partial explanation of the reason why the ducase 1 found among
all sections of the people in that country

Leprosy 1 not uncommon among the most wealthy and those of
the highest socinl standing in India. In Tabls XX v shown the
sacial posttion of 501 cases treated 1 the outdoor dispensary of the
School of Tropleal Mediane, Caleutia.
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CHAPTER X¥
DIAGNOSIS

I~ the precedmg pages we have dealt at length with the clinienl
ngos and symptoms which make up the complex picture of
leprosy We now arrange these algns and symptoms m such
a way that they may be of use, not only mn the diagnois of
leprosy from other dueasas but in formung an opinion regarding
the camses which have brought about its development for we
hold, as we have argued above, that the mere conveyance of lepra
bacilh mto the body » not sufficent to bning about the dmease
the 3oll must 1n some way or other be prepared, 5o as to cnable
the disease germs to grow  For this reason a dlagnons of leprosy
which does not take cogni of the prediposing cause 3 not
Tikely to result in much benefit to the panent.

Importance of Early Diagnosis.—It is casy to diagnose an
advanced cast of leproay  In Eastern countries lepens thermselves
know this fact, and often beg at the street corners, exhibing their
sores and deformuities 1n asurance that the passer by will dagnose
thar complunt and take pity on ther plight.  But it is not the
advanced but the early case of eprosy which needs skill in dia
gnoms, for speaking generally the earlier the dingnoshs the more
ponibility of cure  As we shall show Iater under TreATMENT
the hope of getting nd of the dease depends in many cases upon
early duagnons and treatment.

There arc severnl difficultes which stand 1n the way of early
duiagnons —

v Ignorance of the Patunt~—Tho omct of leprosy bang as a
rule pamless, and the duease resembling as it doas trrvial com-
plaints such as ringworm, the patient often neglects to seck early
medical advice

2 Igrorames of Medical Practihoners —\We have come ncrom
many imtances where medical practiioness lving in endemic
arcas, and holding high rank In their profmlon, have faled to
diagnose even cases which had advanced far beyond the fint
stage. Formerly medical students were taught next to nothing
about leprosy wiuch was looked upon as an infirmity rather
than a disease  but 1n more recent yean this has been remedied
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low the nch and the poor we find Indiam sitting and lymng upon
bedclothes which have been used and soiled by othem. If our
hypothess 13 true that i a very large proportion of cases leprosy
u a bed infection, then we have m Indian socal customs at least
a partial explanation of the reason why the disease 18 found among
all scctons of the people in that country

Leprosy 15 not uncommon among the most wealthy and thase of
the highest socal standing m India. In Table XX 15 shown the
social position of 501 cases treated In the outdoor dupensary of the
School of Tropical Medicine, Calcutta.
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CHAPTER Xt
DIAGNOSIS

1~ the preceding pages we have dealt at length with the cimeal
ngm and symptoms which make up the complex picturc of
feprosy We now arange thac ngns and symptoms mn such
a way that thcy may be of wse not only mn the diagnosis of
leprosy from other diseases, but 1n forming an opinion regarding
th causes which have brought about its development for we
hold as we have argued above, that the mere conveyance of lepra
bacilh mto the body 1s not suficient to bring about the dmease
the sofl must in some way or other be prepared 0 a1 to cnable
the disease germs to grow  For this reason a dagnosss of leprosy
which does not take cogmrance of the prednposing cause 1 not
likely to result 1n much benefit to the patient,

Importance of Early Diagnosis.—It 1 casy to dugnose an
advanced case of leprosy  In Eastern countriey lepers themselves
now thus fact, and often beg at the street comnen, exhibnting therr
sores and deformutics in apurance that the pamer-by will disgnose
their complamt and take pity on thelr plight. Bat it b not the
advanced but the early case of leprosy which needs skill in dia
gnot, for speakang generally the carlier the dingnosis the more
posubility of cure  As we shall show later under TreaTMENT
the hope of getung rid of the ducase depends in many cases upon
carly duagnoss and treaunent.

There are scveral dufficulties which stand in the way of early
diagnans —

1 Ignorance ¢f the Patimt —The omset of leprosy beng ns a
ru! panles, and the dsease resembling as 1t doa trvial com-
plunts such as nngwonm, the pasent often negleets to seck early
medical advice.

2 Ipmorawce of Mefical Practhinomers —We have come ncroms
many iomtances where medical pracntioners lving in endemuc
areas, and holding high rank in ther profesion, have fuled to
diagnose even cmar which had advanced far beyond the first
stnge.  Formerly medical students were taught next to nothing
about leprosy wiuch was [ooked upon as an infirmity rather
than a dmease  but in more recent yeans this has been remedied
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THICRENING Oy NERVES a1,

Ulcers are marked with crosses according to size, and deformed
digits are marked with curved hnes placed below these dintr
Thickened nerves are indicated by lines ns in the chart.

Bacterwological examination results are marked on the side of
the chart, indicating the ute from which the matenal was taken
and, if pontive, the degree of posiuvity (ser p 221)

Other important points are noted under Remarks  or on the
nde of the chart,

Tt 9.~ Chart for recrchng thy condton uf kepans,

THICKENING AND TENDERNESS OF NERVES

Small nerve branches supplying affected skin may sometimes be
Klt on palpation, or the mamn perve may be thickened and tender
If the soxpected skan 1 struck sharply with the finger or the side
af the hand or with some blunt 1nstrument, tenderness or shooting
OF ingling pain may be clicited this being absent when the corres-
Pordmg arem an the other nde of the body is struck

The following nerves are affected in the erder of frequency
The ulnar just above the elbow the superficial peroacal to the
roedial gde of the head of the fibula behund the knee  the radial
23 1t curves round the humerus, or 1ts branches as they paw
over the lower end of the radius  the postador tibal inferdar
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pancmlcyﬂopcn,wnchmgd;ﬂ'amtunaﬂ'cctcdparuohhcbody
When he 11 respondmg well to cach touch, close hus eyes by depra-
nng the upper hds with the mndex finger and thumb of the kit
hand. Contmue touching areas of normal skm to make sure that
the patient still responds.  Then touch the suspected aress, when
fauture to respond will indicate anmsthesla to lLight touch. To
avoud error this should be repeated, the normal skn being used
ns a control. In thu way anxsthetic areas may be mapped out,
Defimte anxsthena to hight touch 15 one of the cardmal sigm of
leprosy  other conditons in which it 18 present are mentioned
under DoFerexTiaL Diacrosms.

If anesthena to light touch 13 absent or doubtful, test for enalpene
as follows  blindfold the panent take two pins of the same szx
and sharpness, one m each hand prick the skin mnde the nuw
pected area and mmultancowly umng equel pressure prick the
skin ather immediately outside the arca or at the corresponding
pomnt on the other nde of the body  Ask the panent which s the
more paunful. By repeatmg the test several times with shight
changes n the poition of the pricks, differences in pain sensation
can be eliated with a fur amount of a

Heat and Cold Sensation can be tested mmilarly by touching the
skin waith text tubes contmiming hot and cold water and questonmg
the patient regarding the temperature.

Hyperasthena may sometimes precede anesthema to Iight touch,
as may 2lso thermal anesthesia  When either of these appean it
may be possible to make a tentative diagnoss and keep the paticat
under observation till defimte ngns appear

Parasthesia may be present. The patient instead of pounting to
the exact spot that has been touched posmts to a part at a short
dutance from that spot. This indicates that while the direct
scnsary nervesupply of the affected area has been blocked of
destroyed the overlappmg collateral supply 1s still actmg, so that
the patient locates the sensation m the collateral area, For this
reason such parsesthena » commoner towards the ercumfrrence
than 1 the centre of an anesthetic area.

1t Is important to keep a record of lesions, and these may convent
ently be plotted out on charts as in Fig g.

Areas having anesthena to light touch are shaded with
vertical hnex, and hypopigmented areas with horizontal fincs
The width of the margqin of leprides i3 indicated. Lepromatons
areas, whether diffuse or macular are shaded in with dow, and
cach nodule » marked with an O varymg 1n sze with that of
the nodule.
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Ulcens are marked with croses according to nze and deformed
digits are marked with curved hines placed below these dipite
Thickened nerves are indieated by lines as in the chart.

Bacterrclogical examnation results are marked on the side of
the chart, indleating the mte from which the matenal was taken
and, 1f pontive, the degree of positvity {see p 221)

Other mportant points are noted under  Remarks  or on the
nde of the chart.

e 39— Chart for recerdung tho comditon of kepe

THICEENING AND TENDERNESS OF NERVES

Small nerve-branches supplying affected skin may sometimes be
felt on palpation, or the mam nerve may be thickened and tender
If the niapected skin & struck sharply with the finger or the nde
“ﬂhtbandorm!hmmnblunnmmnnmt,tcndmorlhoodng
or tingling pain may be cliated this bang absent when the corres
ponding aren on the other nde of the body b struck.

The following nerves are affected In this order of frequency
The ulnar fust above the clbow  the superfical peroneal to the
moedial wide of the head of the fibula behind the knee  the radi)
% it corves round the humerus, or its branches as they paw
over the lower end of the radis  the postenoc tibial inferior
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to the mner malleolus  the great auncular as it runs paraliel
to and bchind the external jugular vein  superficial branches
of any nerve supplyng a tuberculosd lemon. In the case of 2
dgubtﬁll thickening of a main nerve compare with the other
ude.

With the posuble exception of onc very rare condition (p 226)
there 1 no other duease but leprosy m which there 18 defimte
thickening and tendernes present together so thu 1s an important
diagnostic nign.  Though a clear diagnoss can often be made
on chmeal findings alone examination of 2 smear taken from =z
nerve may occasmonally be necemary (see p 221)

BACTERIOLOGICAL EXAMINATION

It 1y important, as a rule, to make a bacteriological examination
of the akin and/or of the nasal mucosa m all cases 1n which there
are lemoms suspicious of leprosy though a clear diagnosis can
often be made on chinical findmgs alone.

Examination of the Skin and Nasal Mucous Membrane.—
In tuberculad macules, except 1n the reachng major form, badll
are dufficult to find they should be looked for at the margins of
the macules. It 15 usclem to examine anmsthenc areas of the
acroteric type. In macules of the lepromatous type, and mn
diffuse infiltration and permanent nodules, bacilli can generally
be found in large numbers. When there 13 no ountstanding lenon
the lobule of the ear is the place of chace.

Various methods of obtuming material for cxamnaton of
B lspre have been suggested, such as lymph-node puncture, or
aspiration of fluld from bluters rabed by CO, mow ar other
escharotics.  We recommend as the standard method the exam-
mation of smears taken direct from the skin and the mucows
membrane of the nose. If these are negatve, other procedures
are not likely to give ponitive results,

1 Tahing the Skn Smenr —Smears may be taken from the skn
by ather the mup or the scraped mcmon method. The
former » shightly more thorough than the latter but it 11 more
panful, leaves a scar and cannot be repeated as often as the
latter without serious 1nconvenience to the patient.

Smip method After cleamung and compresung the part, a small
pece of skin 18 removed with a scasors carved on the flat or with
a sharp scalpcl. The cut must be deep enough to draw blood.
The matenal taken n ether ‘rubbed (raw surface down) on the
slide, or the pulp 1 scraped off the cpithelum with a korfe and
smeared on the slide
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Scraped mastor method described by Wade and Rodngues (1927)
asfollows  Panch up theskinin a fold applving enough compres
slon to stop or minimuze bleeding  When it cannot be actually picked
up compress it laterally as much as pomible  With a properly
cleamsed scalpel of sultable style and size, make a small but real
cut 5 mm or so long and decp enough (about 2 mm.) to get
well Into the infiltrated layer  If blood or lymph exudes 1n any
quantity wipe 1t off With the knife-blade turned transversely
to the hne of the cut, scrape the mde and bottom of the cut
repeatedly and with suflicient vigour to obtain a httle actual
tigve pulp from below the epidermis.  With the knife tramfer
the small amount of matenal obtained to a mcroscopic alide and
make a uniform moderately thick smear over a small area

Whichever method n wsed, compresion with a small prece of
cotton-wool is generally suffient to stop the bleeding otherwise
wool with frar'’s baliam may be appled.

The selection of the site to be examned is important. The most
marked and indurated leston or part of a lenon should as a rule be
chasen, such as a nodule or the raed margin of a macule. In
casey with diffine infiltraton and with no cutstanding lesion, the
edge of the lobule of the ear may be convenlently chosen, as this
1 a particularly common nte of infechan and u» casy to hold
between the finger and thumb while takmg the matenal

The skin should be thoroughly rubbed wath alcohol or ether
before taking the matenal, not only to render 1t aseptic, but alio
to remove any saprophytic aad fast bacillh that may be lying on
the surface. The knife or scrmors should be flamed before a
second we, a3 aad fant bacilli may adhere to the blade and are
not necewarily removed at once by wiping or boiling  We have
repeatedly seen motakes made by neglecting this precaution.

When the lepromatous type 13 suspected failure to find bacills
n onc mmear docs not juwshfy a negative diagnons  When
necenary multiple smears should be made taking matenal from
different mtes.  Scveral smears may be made on one shde, a note
beng kept of the part from which each was taken It must be
remembered that the number of baalli vanes conmderably in
different cases 50 that while 1n one smear masive infection may be
found, 1n another the whole shide may shov only a few bacils
Tt &5 well to make smears of standard mze and thickness, 3o that
the degree of infection may be at least roughly esmated.

2 Takmg Matenal from the Aares—The exammnaton of the
nanal mucous membranc 13 almost as umportant as that of the
san It occanonally gres pomtive bactertological findings when
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¢ Examine under the microscope aither directly or after
mounting with acid free Canada balsaam

4. Exammation of Slides —In searching for bacill an odl immer
non objective amd a fairly low ocular should be used a hugher
ocular being substituted if necessary for further exnmination of
doubtful orgamsms

At least 100 fields should be examined before a slide 15 declared
negative, A convenient way to denote the degree of Infection u
to wnte the largest number of badilli in any field as the numern
tor and the ber of ficlds d a3 the d If
more than 10 baall: are found in any field then wnte M ns
numerator  Thus {= 5 bacill was the largest number found
In any field ¥ = more than 10 badlli were found in at least
one fikld 55 = 3 badilh were found 1n searching 50 fields, In
thn way a rough record can be kept of the progress of the patient
at succemsive cnmnatons. It n also weful to note whether
badlh are found 1n clumps or only singly and if granular or only
partly stained formm are present

5. Histologtcal E: —The ination of sections of skin
and subcutancous tssue obtained by biopsy may be resorted to 1n
swme doubtful enses, though ths 1 seldom necemary  For the
purpose of diagnoms it s only nstified 1n cases In which bacterro-
logical examinations are negative and the chimeal ngns are doubt
fol. In such cases there » as a rule to be secn 1 sections of the
skn httle that 1s clearly pathognomonic of leprosy as compared
with other skin dieases.  In slight lemona the prmapal feature
which dntingunthes leprosy from other duieases b the mnfiltration
of the nerves, and it n mmportant therefore to examine decp
techons contuning subcutancous timue and to examine especally
the subcutancous nerves for mgns of granuloma,

6 In cases with doubtful thickenung of a superficial nerve, and
in which a clear diagnoms cannot otberwise be arnived at, it may
be adviable to cxamune a meroe swear Cut down on the nerve,
welse the epineunium longitndinally then with the sharp point
of a knufe gently scrape the bottom of the mclmon and teasc out
on a slide the few strands of merve fibre thus removed. If the
cate b one of leprosy acd fast bacilli may be found lying on and
Between the fihres.

SUBSIDIARY DIAGNOSTIC SIGNS
Anidrosis,—In very chronic cases absence of the sweat function

in the distal parts of the extremities 1 very characteristic of keprosy
and 10 combination with other mgns may confirm a diagoous It
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1 often preceded by hypenidroms  Patients with amdross of the
whole skm area of the four mbs, or of a connderable part of that
area, commonly complan of hyperidrons of the rest of the sk
surface, the sweat finction being stmulated to
activity (s Fig 49) Anidrons s also usually present mn lepndes
(se¢ Fig 50)

In very eardy and doubtful macules, when a diagnons of leprosy
13 doubtful, the pilocarpine test may be used to test for leprosy
A 1-1000 solution of pilocarpine (o2 c.c.) 13 myected intradermally
1n the suspected patch and a smilar amount 1n healthy skin.  Both
arcas are panted with tincture of 10dine and when thu has dried
are powdered with starch.  The control arca sweats and the 1odine
turns the starch blue, while absence of sweat round the 1njection
spot 1n the suspected patch indicates leprosy  (Mwir 1g39)

Hyperkeratosis, Ichthyosis, Loss of Hair—
The fint three of these conditions are due to malnptmton of, and
certamn changes m the horny layer of, the cuticle There Is a
shiny appearance of the muface of the skin often accompanied
by the appearance of scales. The stratum corneum u not of its
usual mmooth elastic consistence  the cells retan therr nucld and
adhere to one another o that they are not shed mdrvidually but
as scaly mames. Hyperkeratoss 1s best seen an the palms of the
hands and soles of the feet where the epithchum becomes abnor
mally thick and 1 apt to crack, sometimes resulting in perforating
ulcer

These changes i the stratum corneum are not confined entirely
to the surface of the skin  The corresponding layer which pene-
trates the hair follicles 15 also affected  the hmm become soft and
thick, and break off at ther pomnts of emergence from the surface
of the skin. The broken end may become club-shaped and as
growth still continues mmde, the hair becomes bent up 1mide the
hair follicle, Similar changes also take place with regard to
the nails, which become thickened and curve over the ends of
the fingers 1n » menner mular to bird s claws (pp 179 and 199)

Lom of hair of the beard and the eyebrows and even alopecia
of the scalp are alo well-known ngns in lepromatous leprosy
(S Figs 18 33 87)

The scan of once acave leproay may sthow on the body long after
the discase has apparently or actually disappeared. These may
be recogmzed as Iarge depigmented patches, sears of old nodules,
and vanous deformities (see Figr 58 56)

Histamne Test (Rodngues 1933) —Thn like the pilocarpine test
mentioned above 15 of use 1n very slight or carly cases 1n which o
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defimute diagnoss cannot be arnved at. A drop of a 1-1000
yolution of hntamine n placed within the margin of the suspected
1kin aren and a second drop outnde the margin A prick it made
with o necdle through each drop decp enough to plerce the
epithelium without drawing blood The hustarmuine 1 wiped off
In a short ime a flare appeans round the prick on the normal skin,
but there 18 no flare on o leprous macule. Thhs test 1 of chief
value on a white skin as the flare is difficult to dsunguish on a
dark skin

DIFFERENTIAL DIAGNOSIS

Duscases from which leprosy has to be differentiated may be
draded into three categones (1) Those resembling lepndes  (2)
Those which may be mbtaken for secondary neural (polyneuritic)
koo (9) Those mmilar to lepromatous leprosy

1 Conditions to be Differentiated from the Neural
Leprides.—

a. Psonasis—Semory changes are absent. Removal of scales
leaves small bleeding ponts.  Depilation and anrdrosis are absent.
Skm sections shovw a dufferent histological picture  (S# Fig 58)

& Tinea—Vanious forms of nngworm have to be dufferentiated
The presence of the fungus and the absence of sensory and other
ncural changes generally make the diagnoms casy except in very
sight lewons.  Irntation of the skin, though sometimes present in
leprous lenons, 15 as a rule much more marked in nngwoem. Tinea
8 a very common complicanon of leprosy and lemons of the two
dnicases often hie tide by sude or even overlap  Tinet oesicolor and
fieea ervns are the two commonest forma.  (Ses Figs 42 44)

¢ Seborrheal Dermatitis —Ths has not infrequently been mus-
taken for leprosy espeaially by inexpenenced persons who have, or
fear they have, been exposed to leprow infection, and who have a
tendency towards lepraphobua,

d. §phulis —Syphils may often closely resemble the macules
and other lenons of leprosy The absence of semory changes
ond the readiness with which the condition vields to treatment,
generally make the differentiation easy It must be remembered,
however that both discases are not mfrequently present at the
same time, and that & pomtive scrological test does not exclude
leprosy

¢ Taws —Yaws (rambeena) and 1t later development, gangosa,
are not uncommonly mistalen for leprosy  The absence of changes
in semmation, of thickened nerves, and of acd fast organsms o
sufficient to make the differennial dusgnoss and Trepoasma pertemze
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may 1 early cases be found on microecopical exammnation, The
old scars of yaws m the form of pigmented patches often closdy
umulate alight leprous lesions. Therefore i places where yam
1 common a diagnoss of leprory should not be made unles esther
definite B lgpra arc found in the shin oc definite anxsthens to
bight touch 1 present. The thickened skin of crab yaws may
gve a scmblance of anxsthewa. The therapeubic test shookd
always be med though very chronic cases of yaws do not always
wmprove under treatment, (Sw Figr 70 78, 74)

J Dennal Laskmamans —This has frequently been motaken fr
lepnides which 1t may semetimes closely raemble. Semory
changes are absent.  When affecting the face it tends to concen-
trate round the nore and mouth. The macules are smaller and
have leas tendency to spread or to form 2 rased margin than thoe
of leprosy The hutory of having suffered from kala-arar or of
having kived 10 an area where ths disease 5 endemic, may be of
value, The finding of Leshman-Donovan bodies will in many
cases clear up the diagnoss.  Here agmn both dieases are occx
uonally present at the same time.  (See p. 227)

g Tuberewlosts —Lupus vulgars Is Liable to be mistaken for 2
lepride. In both discases a few acd-fast baclli may with difi-
culty be found in smears or sections, and the hstological exam-
maton of the skin shows certmn charactershies i conmon.
Lupus has gencrally, though not ahvays, a greater tendenty to
scar formation than leprosy The man pemt in differental
dugnoss Is the absence of nerve affection and senwary change
In leprous mecules resembling lupus the supplying nerves will
nlmost certamnly be affected.

k. Lupws  Erythematosus ~—Here agmn the absence of seasory
hanges and nerve thickening with negative histologreal findings,
1 sufficient to make the differentiation clear

t. Lewcoderma—Leucoderma m in India and other countna
sometmes mustaken for leprosy  Deplgmentation & as a rufe more
complete and sensory changes are absent. It should be remem-
bered that complete depigmentation of the skin is often found n
the mtes of healed leprous ulcers.

j Japxnes —Burns and other injuries may leave anwestheoe san.
Anmsthena may be caused by injunes to, or pressure on, nerves
We have pot infrequently been consulted in such cases as to the
posnbility of leprosy

k. Vardous dictary deficlencies, food pomons, ctc. give me t0
conditions Linble to be mistaken for leproty both on sccount of
clinical appearances such as keratoms and ducolorston  and
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becawe of doubtful sensory changes.  Among these arc pellagra
and conditions mmilar to ber ben that are found 1n primitive
ey
pc:.p(knd.lﬁonl to be Differentiated from the Anmsthetic
Subtype of Neural Leprosy and Polynenritlc Lesions :—
a Symngompelia et. —The almence of nerve swelhng and tender
nem 1 amportant  Analgesia and lovs of thermue semsation are
Accompamred by retentron of sensation to light touch and the
fweat function  ‘The absence of other indications of Jeprony and
the proence of spasnc ugns and fibrillan tremors may help 1n
differentiation
In one of our ca es there vas complete anxsthema to superficial
touch through the whale of the fight upper hmb but there were
B0 other 11gns of drsease 1n any other part of the body  There was
also connderable parens of the affected hmb  The dusense had
begun prozumally and had gradually spread down the limb within
o or three months of the first symptoms being noticed  There
' 0o marked wasting of the small muscles of the hand  Here 1t
a8 obvions that the loss of semation and the paress \ere not
duc to dncase of the nerves within the region of the upper imh
but to disense affecting the nerve-supply of the Lmb at some more
ceatnal pont. In further proof of thu—there was no thickerung
of the ulnar nerve although the distnbunon of the ulnar nerve
was Blocked. Tt was therefore clearly not a case of leprony
b Crrovcal Bub~Here ™ ray examumation should clear up the
duagnots,  Nerve thickening 13 absent. There » lots of tactile
3ud thermic senaey, but retention of pain sense
¢ Regmawds 5 Dirrase —Tha has often been confused with leprosy
becawse of the trophue changes prasent.  In a cax of leproty with
Bungrene of the dits resembling Raynaud 1 duscase, there b very
Marked anssthena of the whole foot or hand  + hercas in the latter
dm‘hmﬂlnmhmamﬂyofthzwp“m and pain
& mach more marked tom
£ Superficia] glave wtham has been found s a resule of
=amiis The hotory and the absence of thickemng of
the nervey Jeave no difficuity 1n maling the differential diagnoms.
¢ Tenderness of superficial nerves especially the ulnar due to
"mmofxrptum:u s not infrequently a cause of personal alarm
2 doctaes and others engaged in the treatment of keprous patients,
3, however seldom thuckenung of the nerve nor 1 there
and attention 1o some sepuc focus connected with the
ceth, nasal nnuses, bowel, ete. will generally clear up the conds
100,

15
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f Hypertrophe Interstitial Newntis (Dejerine-Sottas  Disease) —
In tho condition there 1 thickening of the nerves  If 1t occurs i
childhood it 18 generally connected with a family hatory thongh
this may be absent in cases occurning first in adult life.  The narves
most commonly affected are the ulnar 1nternal cataneous of the
forearm, saphenous and superfial cervical. The thickenung of
the nerves may be so great as to render them conspicuous to the
naked cye. Sensory and trophic changes arc aumilar to those in
nerve leprosy as there 13 atrophy of the distal segment of the upper
Lmb with claw hand  Club-foot and talipes cavus are described
as occurring 1 the lower Lmb rather than the trophic ulcers and
drop-foot 50 familiar m leprosy The diagnous of neural leprosy
15 umple 1n cases m which anmsthetic macules are present.  When
these are absent and when bacteriological exammnation of scrap-
ings from the thickened nerves 1s negative the differential diagnoss
may be more difficult  If doubt exusts sechons of a small thickened
nerve-branch should clear up all doubt, as the pathology of hyper
trophic intemtitial neunts 1 very different from that of perve
leprosy There 5 hypertrophy of the perpheral nerves and m
the spinal gangha  Masscs of tissue may be present, wath or with-
out nuclel, armng from Schwanns sheath. Associated changes
may be found mm the antemor horn cells and in the posterior
columns of the spinal cord  Thus discase i very rare.

£ Naurofibroma—Von Recklinghausen s discase may sometimes
resemble leprosy 1n respect both of nedule formation and of nerve
thickeming ~ Bacteriological examination of the nodules, however
fals to show acid fast orgamsms, and there are no sensory changes
such a2 are present in leprosy

k. Meuritis of the Lateral Femoral Neroe (Bernhardts Syndrome)
—This may result in sensory changes i the antero-lateral regron
of the thuigh. The mze of the affected arca varies from a fow
inches to almost the whole length of the thugh. In shight cascs
there 1 a feeling of numbnes and shght loss of epicntic sens-
bility  In more severe cases there 1 a feeling of gnawing, burning
or pncking and complete loss of sensation on light touch or prick
g with a pin 1n the affected area  There 1 no depilation or
keratoms such as would be present 1if the case were one of leprosy
The condition tends to yield to protewn shock and other forms of
pyrotherapy

+ The deformties caused by yaws, chiggens, and gangosa may
sometimes umulate secondary neural as well a3 other forms of
leprosy  The absence of anxsthesa and nerve thickening 13 the
chief pomt of differentiation  (Ser Fig 60)
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3. The Diffcrential Diagnosis of Lepromatous Leprosy —
This must depend on finding the causal organism. Dermal lesh-
maonans and diffuse edenomata may give appearinces chmenlly
indstinguishable from the leprc type (see Frgs 28 2g) and
blastomycons may have lesions superficially mmilr to those of

Euldmm hns often been mistaken for leprosy because of the
abwence of the cycbrows and the sleck, shiny appearance of the
skin.

There are many other disenses from which leprosy has to be
diagnosed from time to time. As 13 mentioned on p 197 the
case of o patient expectorating purulent sputum full of lepra bacills
may be mustaken for one of advanced pulmonary tuberculosis
In another case a thort, coccus-like acid fast bacillus which some
what raembled B lepre was found in some lemons of the skin
Saprophytic, semi-acyd fast organumas found in nasal smeans may
give ruc to a mstaken diagnows of leprosy (p 220)

- - - . -

One not infrequently comes across cases in which a diagnous
cannot be clearly made and judgement has to be raerved  All
such casa should if pomible be kept under observation, as, if the
casc i3 one of progressive keprosy aither the lesioms will duappear
or they will reach a stage at v -hich the signs are no longer doubtful,
and new lemons will appear and clearly establish the dungnosn

DIFFERENTIAL DIAGNOSIS BETWEEN INFECTIOUS
AND NONINFECTIOUS LEPROSY

Until we arc able either to cultnvate the leprh baciltus  outre or
to inoculate 1t succesfully 1n expenimental animals, it will be impos-
nble to make an absclute statemnent as to which cases are infectious
and which are not. If hovvever ve hold that the bacillm of
Hamsen 13 the causal organism, 1nability to find this bacillus cither
in the skin or mucows membrane, after thorough and repeated
expert examination can surely be considered a sufficient indica
uon that the case 11 not an infection one at the tme

The mportance of distingumshing between infectious and non
wnfectiouns cases must be emphanzed  The custom exasts in Indin
and in many other countries of ostracizing the leper depniving
hum of his employment and condemning him to live apart from
his fellow men  Now most cases, when they are first capable of
beang diagnosed, have not become infectiows or a danger to thar
anwociates, the diagnoss beng made upon purely clnieal mgns
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viz, the prescace of anmstheng, nerve thickening ete. but bacteno
logical examination bemng negative,  Most neural cases are fiot
mfectious and will clear up if treated 1n time,  If lepers are ostra-
cized as 300n a3 they are diagnosed to be suffering from the disease,
there arc two inevitable results —

1 Many patients will hude the fact that they are lepers as long ax
posuble and avoid secling medical advice untl the doense ha
advanced o such a degree that 1t can be hud no longer  In thu
way they will Josc what chance they would have had of early
treatment with the possbility of recovery  while a3 the doesse
advances and becomes infectious they become 2 werous danger
to thar amociates

2 Such patients as arc disgnosed and are oitracized are at
once placed at a duadvantage s regards thelr chance of recovery
Being deprived of employment they are m many cases unsbke to
obtmn rufficient means of subnstence, while the wormes of seching
a precariows Livelihood for themselves and their dependants, and
the mental distrem caused by thar pomtion as social outeasts,
create the most satable conditions for the rapid development of
the dusease.

It 13 therefore smperauve that the line of demarcation, ss far &3
segregation 1 concerned  should rest, mot on the dugross of
leprosy but on the differential disgnosis between the infectiout
and the uninfectious leper

If tha standard 1 gencrally adopted and lepers can come forward
mn the carly non-mfectious stage for duagnons and treatment, with
amurance that they will not at that tme be ostracized, molated, oc
deprived of employment and that there 1 & likelthood of thelr
recovery then much will have been done to solve the leper problem,
and the source of infection will be lexsened.

DIAGNOSIS OF THE PREDISPOSING CAUSES
IN LEPRO5Y

When a casc has been cstablished beyond all doubt as ooe of
leprosy only half the diagnoms has been made it s no Jem necor
sary to find out what 1 the preduponng cause, We connder that
xtuhxghlvpmbabl:lhatmnnmd:uncamlmthnnhnlfoﬂhw
who are noculated wnth the germs of leprosy develop the ducase.
1t 11 probable that the majonty of people are highly renstant ©
leproay and when in normal health are able to wathstand nfection.
EvcnmthxWhoaxcnamrallymorcmsccpﬁbkthcdegrtcd
health determines to a large extent the seventy If not the type of
leprosy  When, therefore we find & patent m whom the disease
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has developed and n whom 1t 1 stull continuing to extend 1t 19
necermary to look out for some preduposing cause which has
lowered the resutance of the body and made the attack of the
lepra bacillm successful  The prinapal causes of lowered relst
ance to leprosy are various complicating diseases certan physio-
logical states, malnutntion and food polsoning climatic conditions
social custorny, and personnl habits and dispontion

1 Complicating Duseases —Any acute or chronle dmease which
weakens or debilitates the leprous patient has an important bearmg
on hn chance of recovery  Among the more common complicating
disenses arc malann, dysentery scptic infections  helmunthic
infatations, acute fevers, and venereal duscases,  While the more
obvious diseascs are cadly diagnosed the phyncian has to keep
a careful outlook for mndiow chromc condltions such s afebrile
malana filana, ankylostomiams chronic dysentery with its sequel
constipation, thyrord deficency and mycotic and septic skin
d which are ken for faatations of leprosy

An intercurrent docase not mfrequently appeans to ameliorate
the ugms of leprosy nodules and other lepramata flattening out
and becoming lew comspicuows  The apparent improvement s
probably due to the \eakening of the patient and the consequent
reduction of tsue reaction to the presence of bacilh  This x
borne out by the fact that convalescence 13 accompanied by an
exacerbation of the ngm of leprosy

Syphils has been mentioned under Dorerermiar Diacwoss
but not only has syphils to be dstungunhed from leproyy—the
two diseascs may be present together Poutive complement
fixabon and preapiaton tests, though valusble in indicadog
complicating syphilis  cannot be entirely relied upon a3 leprosy
alone, expeeally the advanced lepromatows type, may somctimes
give & poative Wamermann or Kahn test  In former days syphilh
was often mistaken for leprosy and this confusion may pomibly
be duc mn part o the frequency with wiich syphills precedes
leprosy as a prednposing cause, though recent investigatiors have
shown that syphils 1 not more frequent in those vath leprosy
than in the general populaton.

2 Phynological States —Such statex a3 puberty  pregnancy
lactation, and the chimacteric are well known to weaken resntance
to leprosy It v commonly dunng these penods that the firmt
ngns appear or af the disease already emsts that it becomes
agpravated.,

3 Malmrition and Food Pouomng ~These are maot important
predusposing and accompanying conditions in leprosy  They
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vz the presence of aneathens, nerve thickenung, cte, but bacteno-
logical examination beng negative.  Most neural cases are mt
mfectious and will clear up if treated in ume  If lepens ore ostra
czed as 300n s ey are diagnosed 1o be suffering from the discas,
there are two inewitable results —

1 Many patients will hude the fact that they are lepers as long &8
possible, and avod seeling medical advice until the duease ha
advanced to such a degree that 1t can be Iud no longer  In thy
way they will lose what chance they wounld have had of eadly
treatment with the pomibality of recovery  while as the duease
advances and becomes infecttows they become a senow danger
to thar anociates.

2 Such patients s arc duagnosed and are ortraared are at
once placed at a duadvantage as regards their chance of recovery
Bang deprived of employment they are in many cases unable to
obtan suffi means of sut whule the worrles of secking
a precanows hvelihood for themielver and ther dependants, and
the mental distress camed by ther pomton as social outeass,
create the most mutable conditions for the rapid development of
the disease

It 1 therefore imperative that the line of demarcation, as far
segregation i3 concerned, should rest, mot on the dingnom of
leprosy but on the dufferential diagnoss between the mfection
and the umnfectious leper

1f thus standard  generally adopted and fepers can come farvard
in the early non mfectious stage for diagnons and treatment, with
assurance that they will not at that time be ostracized uolated oe
deprived of employment, nnd that there 1 a likelihood of ther
recovery then much will have been done to solve the Jeper problesy,
and the source of infection will be lersened

DIAGNOSIS OF THE PREDISPOSING CAUSES
IN LEPROSY
When n case has been establubed beyond alt doubt s one of
leprosy only half the diagnons has been made 1t 13 o lest neoct-
sarv to find out what 1 the predisponng cauwse. We connder that
1t 1 highly probable that in an endemic area less than balf of thos
who are inoculated with the germa of leprosy develop the diseaxc-
1t 1 probable that the majonty of people are ughly remstant o
leprosy and when in normal health are able to withstand infection.
Emmtho-c\dwarcmrumuymommccpﬂblnlhcdcgmcd'
health determines to o large extent the scverity of not the type of
leprosy When, therefore, we find 2 patient i whom the discasx
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has develeped and 1 whom it 13 stil continuing to extend it is
necesmary to look out for some predoponng cause, which has
lowered the resotance of the body and made the attack of the
Iepra baaillus succemful.  The principal causes of lowered resist
ance to leprosy are vanous comphlicating dmsenses certan physio-
logical states malnutnition and food pousoning climatic conditions
soanl custorns, and personal habits and duposition

1 Complicatng Dusrases —Any ncute or chronic duscase which
weakens or debilitates the leprous patient has an 1rportant beanng
on hn chance of recovery Among the more common complicating
dsenses are malana, dysentery septic infections  helmathic
infestations, acute fevers, nrd vencreal diseases.  While the more
obvious distasey are eanly dingnosed the phynician has to keep
a careful outlook for imdious chromc condituons such as afebrile
malana filann, ankylostomians, chromc dysentery with its sequel
comstipation  thyroid deficdency and mycouc and septic skin
diseases which are mustaken for mamfestations of leprosy

An intercurrent diease not mfrequently appeans to amehorate
the xigns of leprosy nodules and other lepromata flatterung out
and becomung len compicuows  The apparent improvement b
probably due to the weakening of the patient and the consequent
reduction of timue reaction to the presence of baalh. Thm 13
bome ocut by the fact that convalescence s accompamed by an
exacerbauon of the signs of leprosy

Syphiln has been mentioned under Dormeserian Diaavoss
but not only has syphils to be dutngushed from leprosy—the
two dmenses mny be present together Pomtive complement
fixaton and precipitation tests, though valoable in indicating
complicating syphils, cannot be entirely rehed upon  as leprosy
alone, especnally the advanced lepromatows type may somectimes
fve & pontrve Wamermann or Kahn test.  In former days syphils
w21 often mntaken for leprosy and this confuwon may possibly
be due In part to the frequency with which syphils precedes
leprosy as a predisponng cause, though recent mvettigations have
shown that syphulis s not more frequent in those with leproay
than in the general population.

2 Plynolopical States —Such states as puberty pregnancy
lactation, and the climactenc are well known to 1 eaken remstance
to keprosy It f commonly dunng thae penods that the fimt
uguy appear or if the ducase already exists that it becomes
aggravated

3 Melouinon and Food Potsomtng —These are most important
predaposing and accompanying conditions In leprosy  They may
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be duc to 1mproper diet, bad digestion, or defective abmorption.
Badly preserved and partly decomposed fish was conndered & very
potent exatng cause in leprosy by Hutchinson (1897). Starva-
tion 13 undoubtedly a predisponng cawe 1n leprosy as st lowen
the resstance of the body In Bengal leprosy 13 most nfe m the
Bankura district where famine conditions are much more common
than 1n the other dustricts A famune year 15 followed by a marked
mcrease, a3 owing to want of proper nournmhment, the ducae
rapudly develops m the infected. There s, however a very
marked increase in the death rate of pauper lepers, as chanty
13 scarce n years of want,

On the other hand, lazness and over-eating are probably respon
sible as predisposing causes among the wealthy upper dames m
India. In one case the son of a wealthy landed propnetor had
led an active bife as an engincer till he was forty years of age,
when hu father died  On his succeeding to the landed property
and connderable wealth, he gave up hus active habis and began
to lead a more or less lesurely sedentary fe. It was probably
n consequence of this sudden change from active to lewurcly
habits that within two or threc years he showed mgns of leprosy
and the duscase spread rapidly over the whole body  (Se lr
p 52)

4 Clmatic Condutions —Climate 13 of 1mportance, as exiremes of
heat or cold accompamed by mousture tend to produce a scvere
form of the dncase A moderately dry temperate chmate ®
most favourable, Sanira has observed that when lepay accis-
tomed to the dry hot clinate of Rawalpindi mugrate to the colder
and monter climate of Kashmir they tend to take on a morm
scvere lepromatous type, the reverie bang the case i those who
migrate 1n the oppomte dircchon Moreover while leprosy »
uncommon on the plans of the Pumjab 1t 18 common oo the
adjacent Bamalaya Moontmrs At the Ngomchura settlement
in Southern Rhodena treatment results arc obtuned connderably
more favourable than those 1n other simlar Afncan insatutions-
During the past ten years the discase in 53 9 per cent of the 1452
cases admitted has become arrested, and only 69 (88 per cent)
of the arrested cases arc known to have relapsed  These results
arc the more remarkable as a conuderable proportion of the
arrated cases were of the lepromatous type. As the treatment
m thus place ¥ symular to that 1n many other mstitutions the better
results are apparently the result of the very favourable, equable,
yet stmulating, chmatc conditions in thu partcular locality
Lowe and Chatterp have xhown that the number of cases of the
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neural type coming for treatment mn Caleuttn u greater in the
hot than in the cold months of the year  1lso dunng the hot season
many who were formerly found bactericlogically negative  become
poudve. Thesc observauons show that climate may have an
important effect on leprosy  (Sa+ Chapter II and p 246 )

5. Saca! and Samtary Customs often predrspose to and aggravate
leprasy  Exnmples of these are the jomnt family system in India,
olten leading to overcrowding amd insanutary conditions and
vanous superstitons and taboos of primitive tobes, such as those
fortndding the use of meat milk, egey, and other useful nrticles
of diet (Santra, 1930)

6 Personal Habits and Dispasition are of the utmost comscquence
Lannes irregular habity, sellindulgence lack of pemseverance
or a paumntic outlook on Lfe—any one or more of these may be
suffiient to determine the future course of the dirense. The
mental equpment of the patient apeaally his mtelligence and
determination are of particular importance 10 & disenre in which
treatment has to be mantained for years, and should be carefully
asessed before determuning the treatment.  (See MeNTAL CoNDt
TION p 205.)

The blood sedis test 13 of derable value 1n
the gencral bealth of the patent, as 1t 13 alto in ascertaining his
tolerance of special treatment {(tes p 251)  Accclerated sedh
mentaton, though often the result of activanon of leprosy may
also denote that enc or more of the above mentioned predisposing
causes 1 present and must be found out and if posible ehiminated
(s2¢ p 251) The plantar kpperesthesa tet may also be wseful in
the rame direction (p 190)
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Extent and Progress of the Disease —The earlier a patient
comes under treatment the more favourable 13 the prognoss
Another important point s the hutory of the progress of the dis-
ease—whether it b advancing slowly or rapudly whether 1t Is
statonary or b resolving 1t 15 casier to asess the progres of
the neural type  lepromatous cascs are Liable to show temporary
appearances of peudo-improvement It 11 often whe to watch
the rasponse to general and special treatment before venturing
on a prognoms, s some patients respond much more favourably
than others.  Often the most favourable outlook is 1 those suffer
ing from some defimite debilitating discasc or other condition which
can be entirely and permanently removed  Spectacular results
are often seen In patients with tuberculord lesions  Theae may be
wudespread and prominent, almost resembling a severe nodular
case but showing only n moderate number of baalll  yet, with
oc without treatment, they may clear up rapidly within a few
weeks or months leaving only alight scar formation (ser Figs 53, 56)

Factors Influencing Resistance.—These have been more fully
discussed 10 the previous chapters but are agmin summarnized here
21 1o reliable prognons can be made without assessing the patient s
rewstance.  They are  the unknown factor ducused under
Loty in Chapter I, which prevents cven debilitated contacts
from developing the disease at all or at least the lepromatous type
the general health of the patient, and all the nternal and external
elements which mfluence 1ts improvement or detenoration, mnclud-
mg the condition of the patient dunng puberty or pregnancy (1
ducummon at the end of Chapter XV) and the age factor

The Age Factor —It has been shown in Chapter VI that
smceptibility vanes with age.  Table VIJ shons that the onset
took place mn approximately 50 per cent of cates before twenty
years of age, and 67 per cent before twenty five. Lowe and
Dharmendra found that the lepromin test gives 8 weaker reaction
m younger than n older non-contacts (p 156) which suggests
that theve may be lo resutance o B lgre i the earhier years of
life. Marchoux and Chorine (1937) argue that the greater "T;ipg!
bility of young cluldren 1 dependent not on greater phymiol
n.u;ypﬁbmw but on ther thinner skin and their closer and more
constant contact and therefore a more concentrated infection when
the paren guardian is a |

The nctufx:l type mdxtnli::rmmpanh\tl) strong resstance
5 common 1n children of school age in endenuc areas as shown
by school surveys (p 44) The prognoss in such cases fs generst
good and clinic treatment remlts in complete recovery
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Extent and Progress of the Discage.—~The carher a patient
comes under treatment the more fivourable n the prognoss
Anather important pomt #s the history of the progress of the dis-
ese—whether It » advancing slowly or rapidly whether 1t 1
statonary or i resolving It 13 cwer to amess the proeres of
the neural type  lepromatous cases are hable to show temporary
sppearances of pseudo-improvement It s often wise to watch
the respomse to general and speaial treatment before ventunng
O a prognosy, as some patients respond much more favourably
than others  Often the most favourble outlook is in thow suffer
g from some definute debilitating disense or other condition which
an be entirely and permanently removed  Spectncular results
are often seen an patients with tuberculowd laons.  Thete may be
wdespread and prominent, almost resembling a severe podular
e, but showing only a moderate number of bacilli  yet, with
o without treatment, they may clear up rapudly vathin a few
weeks or monthy, leaving only slight scar formaton (see Figs 53 56)

Factors Influencing Resistance—These have been more fully

0 the previous chapters but are again summanzed here
3 10 rehble prognosss can be made without ascssing the patient 3
rourtance. are  the unknown factor ducussed under
hoaxrry in Chapter T, which prevents even debilitated contacts
from developing the disease at all or at leat the lepromatows type
the general health of the patient, and all the internal and external
elernents which influence 1ts improvement or detenoraton, fnclud
mg the condition of the patient dunng puberty or pregnancy (see
dicwmon at the end of Chapter XV)  and the age factor

The Age Factor —It has been shown in Chapter VI that
soceptibility varies with age  Table VII shovs that the omet
took place i approcumately 50 per cent of cases before twenty
yaan of age, and 67 per cent before tventy five. Lowe and

dra found that the lepromin (e gives ey reaction
I younger older non-contacts (p 15 sugges
lhlz there mgﬂl;xl\)ch]lm rexstance to B lepre in the carlier years of
lift. Marchoux and Ghonne (1937) rgue that the greater suscepti.
bility of young children 1 dependent not on greater physiological
raceptibility but on ther thmner skin and their clover and more
comstant contact, and therefore a ruore concentrated mfection when

the parent or guardian 13 a leper

The nc‘\no-:l vpe indicating comparatinely strong ressstance
B common In chldren of school age m endemee areas, 2y shown
by school surveys (P 44) ﬂxcpmgnmummchcamummny
good and chmic treatment raults 1n complete recovery in the



CHAPTER XVI
PROGNOSIS

Importance of Prognosis.—The prognoss i leprosy o of
caral importance because of the dread that the discase mspira
1 not the fear of death that induces thu dread but rather the
r of a long-drawn-out, mmerable cxmstence. Leprory may be
rery slight pamang ailment or 1t may be onc of the most horribly
figurmg and loathsome discases Naturally the patient and
 friends are very anxmous to knmow what the prospects are

muderable expenience 13 necemary before making a confident
ognosis  As there » no evidence that there are dufferent strans
B ULpre varying in virulence, there remamm two important
tors to be estimated  the concentration and dutmibution of the
all m the body and the remstance by the patient to the
ection

The Type of Leprosy —The prognosis 13 much more favour

le 1 the neural than i the lepromatous type. The bacilli are
- fewer 1 number and the rexstance, as shown by the greater
ative response of the tusues to these few baally, 1 conuderably
-ater  Even 2 patent with widespread and conspreuous tubercu-
d lemons must be considered a more favourable case than one
th early slight lenons of a dutinctly lepromatous type. In the
ural type there 13 a defimte tendency towards Jocalization and
wfinement of the 1nfection to one or more nerves and Lmited
n areas The majonty of such cascs, provided good health
1 be secured, are likely to recover ather spontancously or much
ore rapidly with the help of speaal treatment.

The prognoms 1 much less favourable 1 cases of the lepromatous
. In these the duense tends to become diffuse.  The lenons
- at fint less conspicuous, as the conflict of the tusues with the
ading bacilli 13 much lems fierce. Here as in the ncural type
:mamtmmceofah:ghlmndardofgencmlhulthumﬂu

portant element  but even 1n spite of good health and i some
es 10 spite of any speaal treatment yet available, the disease will
wtinue to advance On the other hand cven some paticnts
th advanced nodular lenons have been known to recover entirely
der prolonged and carefully planned treatment (se¢ Figs 87 8)
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Extent and Progress of the Disease ~—The carlier o patient
coma under treatment the more favourable is the prognosme.
Anotber important pomt 1s the hustory of the progress of the drs-
ease—whether 1t n advinang alowly or rapidly whether 1t 18
stavonary or is resolung It ds caser to 1scs the progres of
the ncural type lepromatous cases are hable to show temporary
appearances of pseudo-rmprovement It 1 often wise to watch
the response to general and speanl treatment before ventuning
on a prognosn, a3 some paticnts respond much more fivourably
than others.  Often the most favourable outfook 1 in thow suffer
g from some defimte debilitating disease or other condition which
cn be entirely and permanently removed  Spectaculie results
are often scen 0 patients with tuberculowd laaions  These may be
widespread and prominent almost resembhng a severe nodular
case, but showing only a moderite number of bacilh  yet, with
or without treatment, they may clear up rapdly within o few
wreks or months leaving only shght scar formation (see Figs 53 56)

Factors Influencing Resistance,—Thesc have been more fully
discussed 1n the previous chapters, but are again summanzed here
23 no relnble prognomns can be made wathout assesng the patient 5
remstance.  They are  the unknosn factor docuped under
Linquwrry an Chapter 1%, which prevents even debilitated contacts
from developing the ducase at all or at least the lepromatous type
the general health of the pauent, and all the internal and external
clements which influence 1ts improvement or deteroration includ
mg the condition of the patrent during puberty or pregnancy (ser
ducrmon at the end of Chapter XV)  and the age factor

The Age Factor.—It has been shown in Chapter VI that
smeeptibility vanes with age  Table VII shows that the onset
toak place 1n approumately 50 per cent of cases before twenty
years of age, and 67 per cent before twenty five. Lowe and
Dharmendra found that the lepromin test gives a weaker reaction
= younger than in older pon-contacts (p 156) which suggets
that there muay be len reastance to B lepre 1n the earlier years of
life.  Marchoux and Chonne (1937) argue that the greater suscepti-
bility of young children » dependent not on greater physiological
smceptibilty but on ther thinner skin and ther closer and more
Constant contact and therefore a more concentrated nfection wh

the parent or guardian 13 a eper -

neural type indieating comparativel
= commmon 1n children of school age 1 mduik?&?,“h:ﬁ
MMm(p 44) 'I‘hcprogzmummchcnmuw
¢ treatment results In complete recovery in sha
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great majonty  but i children with the lepromatonn type te
prognons 13 particularly bad, worte on the whole than i adoly
with the zame type

The Danger of ContactsNot infrequently those who have
been 1 contact with leprosy are anxlous to know the Likelihood of
the duease showsng itself The factors which determuine the
danger of contact are 1y clostness and duration, the mfechounsn
of the case lndthcngcmdgcnm]hcahhafthcpmupmcd
to contagion Thus a debilitated adult or & young child may
occanonally acquire the dsease afier even short oc slight contact
with a highly infechous case  Undoubted cases are alo known
where dwelling 1n a house vacated by a leper or the uie of furmture
formerly used by 2 leper has been followed by the appesrance of
leproty  Eather leprosy 1 far leas commumeable than tubercy-
losts, or the reustance of the average population u far greater
For one or both of these reasons the former duscase in an endemxc
form died out of England centuries ago while the latter is still
prevalent  In making a progooms the [eproms fest may be of
value, a3 2 strong reaction may indicate vigorons remstance, and
that even if leprosy did develop 1t would probably be of a mild
type. (S Chapter IX.)

Recovery with or without Deformity —Barly neural cacs
may be expected to recover wath hittle or no deformuty provuded
ther general health and environment are good. The wme o
true of the more advanced neural cases but they require a langer
penod of treatment and the degree of deformity remamning s lkely
to be greater  In lepromatous cases the prognoss 18 more uncer
tamn and good health and environment are of even greater import
ance. Also much depends on the intelligencr and penseverance of
the patient and the skill and expenence of the phyncian. Secondary
beural lexons frequently appear 1n advanced lepromatous lexions
and increase 1n seventy as the infection dimmnuhes, and in the ead
infection may almost or entrely dic out, leaving deformutics of
the face and extremitis In arrested lepromatous cases, even
when active xgns have been absent for yeans a guarded prognosis
should always be given, as complete chmination of Infection cannot
be emured and relapse 1 always posuble if the patient’s bealth
deteriorates at ony future time. On the other hand, should the
panmtmmchmarratcdmxm:mnnwvmmnwwhbout
mumofﬂgmofleprmythmnmuchmommﬁdmtvﬂﬁkt
mught be given

It 18 an important matter for the patient whether there will be
permanent deformity or not. From hu point of view recovery
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absorbing tubercles on the face without scarring or pigmentaton.
When available, 1t may be used i slight cases with limited lenons

Electrical Currents.—Diathermy 1 of considerable value 1n
neural cases with thickened and tender nervea of the extremitres
but commderable skill and care are necemsary in applving the
clectrodes and regulating the current, otherwne nasty ulcers pre
apt to be causcd. The galvanic current may alo relieve pain
and the faradic current may be of we for partally atrophied
muscles

3. VAGCINES, SERA ETC.

Autogenous Vaccines have been used by many workers but
maost of them have only treated a few cases Some have ground
up lepromatous material and injected a heat killed emuidon.
Some have treated nodules with annformine so as 1o obtuin the
bacith as free as postible from timsuc matenal. Hamon and Luttle
reported excellent results in cases injected wath a suspension
obtained from bhster flud after applheation of carbon-dioxde
snow One drawback of thu form of treatment is the difficulty
of obtaining suffcient matenal, ay thi can only be got from
advanced lepromatous cascr.  In such casts autonoculation wath
fepra bacalli can much wore eaxily be induced by oral admunntra
tron of minute doses of potarnum rodide though, a3 mentioned
above, this form of treatment 1s pot recommended except in
carcfully selected cases, and it must always be camed out with

t care.

Lowe and Dharmendra unng refined lepromin (suspension of
lepra bacillt separated from tusue debns and hipowds) attempted
without success to change a weak pomtve or negative lepromin
reaction (p 157) mto a atronger or positve one by repesting the
test at monthly mtervals up to 18 months  In onfy 2 of 62 lepro-
matous cates, and 8 of 27 neural cates was there a sight increase

Tubercle Bacili and Tuberculin—Tuberculin has been
used 1n leprosy because of the resemblance of the baallus of tubercle
to that of leprosy Lie got encouraging results with small doses,
but most of the other reports are adverse  Row used suspentions
of autolysed cultures of tubercle bacilh washed free from fatty
substances with petrol ether  He and others reported favourable
results.  Calmette-Guérm antigen was not found to give lasting

umprovement.

Other Acld-fast Orgunisms —The mat wadelv known pre
paranon was that of Deycke. This consisted of a killed suypension
of an acd fast organum cultivated from & leprous nodule. A
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mxture of this and benzyl chlonde was catled rasiie B Numerous
reports appeared of favourable results, but the majonty of thote
who tried 1t obtained no permanent improvement  Severnl other
vacanes prepared from acd-fast organisms have been tned some
under the belicf that they were cultured B lepre but results on the
whole have not been encourging

Protelnshock Therapy —Treatment of leprosy has been
attempted by intravenous injection of varous forms of baall
both nad fast and otherwisce, with the object of rusing the tempera
ture and breaking down nodules  Miik and other forms of proten
have also been simularly used  Temporary apparent improve
ment sometimes follows but 1t is doubtful 1f the net end results
Justify this form of therapy

Sera mnd Autohmmotherapy.—Varnous attemmpts have been
made to produce immune serum by injecting into horves and sheep
material from lepers or supposed cultures of Iepra bacall: - Abraham
and Herman Injected a horse wath fluld contents of nodules but
obtained no improvement n the two cases treated. Laverde
inoculated sheep and goats with the juice of nodules 6o patients
injected with the serum of thess ammals are sud to have shown
wunprovement and 10 to have been cured Cumre, Clegg and
Hollmann wsed this culture in horses, but the serum obtained gave
no promusng results. Reemstiernn repeatedly 1ojected & culture
which he regarded as onc of B lgpre into sheep  rapid and favour
able action was cdmmed by those uung the serum obtained from
these sheep but there vvas no report of mmproved bacteniologieal
condivon  Faget and Pogge, after uung pooled blood playma
tramsfimons in 12 cases, conudered that there s no evidence to
indicate that non4peafic blood-plasma has any value in the treat
ment of leprosy

Collier and others made extraordinary clairms for the usefulness
of diphthena anttomn and toxoid in cleanng up lestons, but
other workers have failed to get any improvement with thn
method

Clums have been made of rehef of pain and improvement of
cye conditons by intramuscular injection of the patlents own
blood

Venom, Antivenom.—Gars obtained marked or conuderahle
relief 1n 32 out of g5 cases of leprous neurits treated with 1 to g
momc-units of cobra venom. Other workers have also reported
favourably Dyer weated 5 cases with anbivenom with marked
rmprovement in 4, but Woodson after getting mmprovement in
ne case conndered that the result was due to serum alone

16
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4. CHAULMOOGRA AND OTHER OIS

Chaulmoogra or kydnacarpus o] has long been known s a remedy
for leprosy m Indm and other countnies. It 11 derived cluefly from
the sceds of Taraklogmos kurzi from Assam and Burma  Hydw-
corpus wnghtiona from south-west Indm (s Fig B3) and H
arthelrintica from Siem and Indo-Chinx (ser Fig B2) Recently
H unghtiana and H' anthelnuntios secds have been planted m Nigena,
the Congo Fijl, and East Africa, and 2 Lmuted amount of oil 1
available, Among the related mls 13 sapmequnhe obtmned from
Carpotroche brasthensis natve to Brazl

Formerly chaulmoogra was wsed only by mouth or 1nuncuon,
but durmg the last twenty five years better results have been
obtuwned by injechon. When Injections were first grven the od
then available war found to be panful and slow of absorption.
Consequently  vanous muxtures and emulnons were prepared
with the object of reduang rrtanon and maling absorption
more rapd

Rogers* publshed 1n 1916 an account of treatment wath sodum
hvdnocarpate and reported very favourable progrem. He con
adered the lower melting point fatty acds of chaulmoogma o
hvdnocarpic sad {up to 49 C.) to be more active than those of
the higher chaulmoogne aad (68 C.) and such a preparation
{under the proprictary name of Alepol) 1 stll wed Sodium
hydnocarpate 1 soluble 1 water and can be given mn solutons
up to § per cent mtravenowly intr larly sub 1
and intradermally  Gaiven intravenowsly it u apt to cawme endo-
phlebits and obliteration of venx

Macdonald 1n 1920, after confinming the carlier work of Rogers,
reported the we of cthyl esters of chaulmoogra oil prepared by
Dean, with very satisfactory results.  Later these workers reported
better effects from the hydnocarpic than from the chaulmoogric
fraction of the ofl. But later enil, Rodriguer found the ester of
the whole ml, iodized to make 1t lest imitant, to be the most effec
tive He found creosoted esters almost as good.  All these pre-
parations were made with the object of obtarung a substance of
low wntanon which would be tolerated when injected 1nto the
fissues,

It was subsequently found that the oil itelf when expremed
from npe fresh seeds of £ wightiane or H anthelmnizca was tolerated
well  the former irntant oll had been obtained from stale seeds

For the history of the modem sdvance in the treamment of leproyy v
Cameron Prize Lecture, Edink med. J 1930 37 Jan
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bought in the open market.  The following statement was adopted
by the International Leprosy Congress at Cairo in 1938 —

Hydnocrpus ofl and its esters admnutered intramuscularly
subcutaneously nd intradermally remain, 3o far as our present
knowledge goes, the most cificociows drugs for the special treat
ment of leprosy Oils from Hydnocarpms wightrana and H
enthelmmica are most widcly used  The imtant propertia of
these drugs have been shown to be due to the decompontion
products of ther thempeutic consttuents ie.  chaulmoogmc,
hydnocarpic, and gorhic acds. This decompoution takes place
rapidly in the sceds, and hence it 1 necensary to use only oils pressed
from frah seeds.  The oil itself is quite stable and keeps farly
well under proper conditiorns of storage. The ethyl atens are
much len stable than the oil, and should be prepared and sealed
hermetically agamst ar as quickly a1 posmble. Dustillanon of
the caters and clominaton of the free fatty acds is of lexs importance
in the reduchon of itntation than the use of an oll prepared from
fresh seeds.  ‘The wse of ampoules, where pomible 1 recommended
when bottles are used they should be of such size that the entire
contents may be used on the day that they are opened. Any
remaining drug should be used for local applicatons.  Reheating
of esters should be avoided.

Recently Flandin has reported prommng results from a fine
emulson of chaulmoogra oil and cholesterol (Bss) which can be
gven intravenowly  These results have not been confirmed

There are vanous theones as to how chaulmoogra ofl acts 1n
leprosy whether it 1 1n virtue of 1ts specafic rotation, or its unaatura
tion as shown by 1ts lugh fodine value It has been suggested that
by sumulating hipase acton 1t increases the byms of baalli. \one
of these theones has yet been proved. In Table A VI are shown

Tabls XXU —Coazacens or G 1M00GRA AD \Lrn Ous,

T, b g H
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some of the phyncal and chenueal characters of the more important
otls of this group

Other Oills —In accordance with the theory that the unsatur
ated fatty acids of chaulmoogra oil (iodine value go-y to 104)
form the chef therapeutic factor vanous other ods of high iodine
value have been tried. Chief among these arc cod hver ofl
todine value 154 to 181) hnseed oil {iodine value 173 to z01)
and soya bean oil (lodine value 137 0 143) Trials of these ofls
have as a rule gven results inferior to those with chaulmoogrs
ol but may sometimes be of use as alternauve trestment for a
time.  Cod liver aul 13 sometimes inyecied along wth chaulmoogra
ol becanse of i3 vitarmn value, Eucalyptol gutjun cd, and
rum o1l {Melia azadirachis) have each been tried without marked
benefit  Neff reported good resuln, aspeaally i reheving nerve
pans from snjection of asters from dilo od (Calophplum bigater)
but others have obtained negative results

Degotte, workmg m the Belgian Congo found it difficult dunng
the war to get supphes of chaulmoogra ml.  Hr prepared ofl of
ctronells from local plants and muxed one part wath mne parts of
cotton-seed o1l to reduce its mritant properties.  He injected thu
mixture 1 1 to 6 c.c doses intramwculardy and mtradermally
He concluded after analynng the resulta in 2928 caxes that oil of
atronells v comparable 1n s effects with thase obtained with
chaulmoogra o1 Symptoms disappeared m 49 per cent uung
the former and in 4 4 of §752 cases in winch be wed the Iatter

Recent Drugs under Trial—

Diasons and Propun —These two synthenc drugs were first used
m the treatment of toberculoms. Ay reports were favoursble,
mals in leprosy were made in Amenica and Trinidad, Faget
and his colleagues reported that  promumn can be safely admmu-
tered ntravenously for prolonged penods provided the blood and
unine are examned frequently  When these precautions are taken
toxic mamfestations are relatively rare and mild, The most
unportant of them, bwmolyms if recogrured eardy 1 wually
controlisble and not a cause of dmcontmuance of treatment”
The grear majorty of ther patents under treatment rectived
from 1 to § g dmly for nx days a week, Sundays excepted.  Most
of the patients were given the 5 g date, and the treatment was
continuous for months with only short intervals of rest of one to
two wecks three hmes & year  These authors state that after
Bremolyws, the most important texe reaction was the development
of allergic dermatibs and that other manifestations were allergc
rhinity headaches, and nausea,
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Muir (1944) gave diasone intravenously dusolving 03 gr of
the powder 1n 1 c.c. of sterile saline and filtering through gauze.
He gave smaller doses, 1 to 6 c.c. three times a week,  In other
cases he gave 1 to 2 5 g three times a week by mouth

The results obtmined with both drugs were amilar  improve
ment of general health drying up of lepromatous ulcens, flattening
of nodules, 1mprovement 1n condition of the nose and eye. The
Tesults were most remarkable 1in patients 1n the second and ape-
cally in the third stage of the lepromatous type (p 204) In
both drugs 1t 13 best to begin with small tentatrve doses and, as
secondary anmmin m apt to be caused espeaally at the beginning
of treatment, frequent red blood-cell counts or hxmoglobin tests
should be made.

Asuaticonde —Gnmes and Boteau working i M
obtuncd a glucodde from Hydrocotyle or Centells anatica an umbell
ferous plant growing on the nland It 1 soluble in water and in
pyndine and can be given by injection.  Results obtained 3o far
are said to be remarkable 1 cleanng up ocular lesions and diffine
mfiltrations, lepromas break down and scar up and perforating
ulcers heal up  (Leprogy Reieie 1945, 16)

Pemallin —\Wharton (1945) reports wseful results by grving
a solution of sodium salt of peniciliin to nune sdvanced lepromatous
caws 1n Bntsh Guana. The total dosage infected 1n ench case
1 as 400 000 umts of four hourly doses of 50 000 uruts  He con
cluded that while 1n this dotage there wns mo bactenoodal or
hactenostatic effect on Af lepre 1t 13 of definute value, especsally in
kealing ulcerating nodules chromic uleers and inflammatory eye
conditions, and 1n controling lepra reaction. It retards erythro-
cyte scdunentation and improves the physical and mentnl condition
of the patient.

Streptompern, obtuned from a mould, Actimomrees gnsews has, like
promun and disone, been found to exert a bactenostaue effect on
A tuberculosts We have no means of ascertuning »f it has mmilar
effecs on Af lgpre Lut the close resemblanee between the two
mycobacteria suggests the trial of such drugs in the treatment of
leprosy
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CHARPTER XVIlI
LINES OF TREATMENT RECOMMENDED

Sucaes depends upon carcful attention to each case, The best
resuits are obtined by rausing the panent s general health and
renstance to the highest possible level and giving the maxamum
amount of the best available special treatment conmistent with
muntmning the gencral health. By speaal tregiment we mean
drugs to clear up lesmons caused by the presence of B lpra by
general treaisunt 1 meant all measures used against complicating
diseases or lepra reaction and for mmproving and maimntaming the
general health. It 1 not mtended to draw too fine a dutinction
between these two  special methods when carefully regulated
may often improve the gemeral health by clearmg up lemons
and general treatment will often cawse a marked mprovement
m the lenons On the other hand, special treatment, as for
example by myechon generally produces a temporary negative
phase or lowering of the general health o that premng ths
treatment beyond the tolerance of the patent 1 likely to be
harmful The relatdve impartance of speaal and gencral treat
ment vanes n different cases. In strong healthy patients no
general treatment may be necesary m weak patients suffenng
from malnutntion special treatment may have to be pastponed
for a period until the general health has been improved

GENERAL TREATMENT

Complicating conditions found wm the onginal examination
and others ansng later have to be recufied as far as ponible (se
Chnpter XV)  In debilitated patients 1t may be months or years
before specinl treatment can be tolerated because of reactions
thege cnse tax the mgemuty of the phymcian.

Among the other important factors to be conmdered m general
trentment are climate, nutntion, exercse, and the mental condi

trom of the patient.
Climate.—Removal to a cooler ~ I&M
result 1n improved health, - e 3
which the hent regulating functiod u with,

ofboth heat and cold are harmful. L
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climate without excess of heat or cold  When posnible, paticnts
should be sent to such a climate and when a site for a leper
colony or hospital B to be sclected a placé with such conditions
should if posmble be chosen  (Ser also pp 10-16 229, 230)

Nutridon.—As in tuberculosis and all other wasting dncases
the dict of the patient forms a most important consderation
1 leprosy  The wste of the tmues has to be made up and
the rantance power of the body to be strengthened to datroy the
attacking baalli  The object 13 not to be gained by feeding the
pattent up It 3 pot the quantity of the food but kts nature,
proportion preparation, and freshness that make the difference
Fresh vegetabley, fruit, and dalry produce have a very important
place  The introduction of vegetable gardens and dary farms
with the proper reanng of eattle, and the substitution of fresh
for preserved meat, had perhaps a most important place 1n the
erndication of leprosy 1n England and other European countries
Yecast and vitamin B preparations have been found useful m
clearing up nerve pans and mmproving the general health  Cod
Iner oil, combined where posuble with ultra violet ray treat
ment, 18 beneficnl 1n some cases ¢ 5 to 1 gr of thyrold daily at
bedume has changed the whole aspect of some cases but care
must be taken 1n giving thus drug  Others suffering from hypo-
chlorhydra shov marked improvement on half an ounce per
diem of dilute hydrochlonc acad These are only examples of
vanous factors which form the background of lepresy and without
removal of which specaal treatment 1 not likely to be effective.

Exercise —An imporuant part of general treatment connsts i
regulating the patient s daily ume-table  He should have sultable
mental and phymeal occupaton to avad brooding and depression.
Phymcal trainmng 18 exceedingly important, but 1t should be pro-
greorve and carcfully graduated as sudden talang of violent
exerene by those unaccustomed may be harmful.  Special exerches
should be included to correct any trophic parens and deformuties
Wallang 13 one of the best exercases, but in those wath a tendency
to ulcers of the feet cychng may be subsututed  Work in the
gorden and 1n the field 1 excellent, and many of the deform-
ities which render ths impomble to the poorer patients would
never have occurred if they had pernsted 1n dong such work
from the beginmng It is generally found that patients with
firm, well-formed muscles tolerate special treatment best and
make mast rapid progress towards recovery

As regards diet, eacrese and regulanty of habis the pauent
should go into truning —he should seek to become an athlete.
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As nlready mentioned (p  243) the Internatonal Leprosy
Congress 1n 1038 favoured inyections of hydnocarpus (chaulmoogra}
oil and ethyl aters prepared therefrom as the bans of special
wreatment. It 1 allymportant that n purc brand of this oil
be obtained, otherwise it 15 imitant and 15 not tolerated by the
patient.

Chaulmoogra Oil versus Esters.—The consersus of opinion
1 that the oil and esters arc equally benefiaal. The esters are
Joss vmeid casler to Imject, and more rapidly absorbed The
vuscldity of the oil 13 lesened if 4 per cent creosote 1 added and if
1t it injected worm {45 C.) For intradermal injection its slow
absorption 13 perhaps an advantage as the local effect n prolonged
a benefit of several months arc required to complete the infiltratron
of multiple lestons  In patients with a tendency to kelold forma
tion mtradermnl injections are les likely to cause this condition 1f
oil 8 used for infiltration and not esters.  The o1l is more stable
and when stored takes longer to undergo physical or chemicenl
change and become irritant, especially if ereosote has been added
1ts cost 13 much lew, a dustinct advantage where large numbers of
poor patients have to be treated. It 1 uncertain whether the ol
or the esters 3 more effectve 1l there u & difference 1t 138 not
great.  (Ser Appendx 1)

Sodium hydnocarpate, though it 13 conswdered lexs beneficaal
than the oil or osten, has the advantage of cheapness and of
being pracrved 1n powder form It 1 given a3 a g per cent solu-
tion 1n water

Methods of Injecton.—\Yhich method—intramuscular sub-
cutancous, or intradermal—should be used depends on the tvpe of
case and the condition of the patient  Sodium hynocarpate may
be grven inravenomly but nether the oil nor the esters should be
given by that route

Intrawmsralor tejections can be given nto any thick museular
mas, but the gluteus maximus 1 the muscle of choice  Fach dose
should be dmvaded not more than 1 ¢ c. being injected at any one
pomnt.  Davided 1njections may be given by partly withdrawing
the needle and reimerting it ot different angles. By warmung the
oil and njecting slowly and dwading the dose hard and painful
lumps and abscosses may be avoded  If an ateack of coughing
comes on dunng an injection, 1t 5 a nign that a ven has been
pierced  This infrequent aceident may be avoided by first pulling
on the paton to see 1f blood enters the syringe

Subcutamous myections may be grven under lemons octurnng 1n
flahy parts of the body and epeaally on extensor surfaces
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As nlready mentioned (p 243) the Internatronal Leprosy
Congres in 1938 favoured injertions of hydnocarpus (chaulmoogra)
ol and cthyl esters prepared therefrom as the bans of specal
treatment It » all important that a pure brand of thn oil
be obtained, othernwvise 1t 1 irmtant and 1s not tolerated by the
patient.

Chaulmoogra Ol versus Esters —The consemsus of opinton
n that the o1 and esters arc equally benefiaal. The estens are
las vicid eamer to nject and morc rapidly absorbed The
visddity of the ofl i lessened 1f 4 per cent creosote o added and of
it » Injected warm (45 C.)  For intradermal injection 1ts slow
almorptron 1 perhaps an advantage, as the local effect 1 prolonged
a benefit 1f several monthy are required to complete the infiltration
of muluple lesions.  In patienss with a tendency to kelod forma
tion intradermal injections arce less Likely to cause this condition if
oil i used for infiltration and not esters.  The oil n more stable
and when stored takes longer to undergo physical or chemical
change and become wmitant, especally 1f creosote has been added
1ts cost 13 much lews, a dutinct advantage where large numbers of
poor patients have to be treated. It 13 uncertain whether the ol
or the esters 13 more cffective  1if there 1 a difference 1t ks not
great.  (Ses Appendx 1)

Sodium hydnocarpate, though 1t 1 conndered less beneficial
than the ol or esters, has the advantage of cheapnem and of
being preserved 1n powder form. It 1s grven as a § per eent solu-
tron mn water

Methods of Injection.—Which method—intramuscular sub-
cutancou, or intradermal—thould be used depends on the type of
case and the conditton of the panent  Sodwm hynocarpate may
be grven intravenowsly but nather the oil nor the esters should be
gven by that route

Intremusculor 1mpections can be grven anto any thick muscular
raan, but the gluteus mammus h the muscle of choce.  Each dose
should be divided, not more than 1 ¢ ¢ beng 1njected at any one
pont. Drmded injections may be gnen by partly withdmwing
the needle and renterting 1t at cifferent angles. By warming the
il and injecting slowly and drviding the dose hard and painful
fumps And abacesses may be avoided  If an attack of coughing
comes on dunng an njection 3t 13 a mign that a ven has been
piereed.  This frequent acaident may be avolded by fint pulling
on the puten o see if blood enters the synnge.

Subewtancons tpections may be given under lemons occurring in
flahy parts of ‘the body and especally on extensor surfacea
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The rationale of mtradermal njections 1 that the infiltrated
oil sumulates the multiphication and actinity of phagocytic cells
in the cuts and these agnin ingest and destroy the baciili in thear
neighbourhood  Where there are large or numerous leprides at
1t well to begin treatment by injecting round the spreading edge,
the needle being inserted just fnude the anmthetic margin but
the o1l bang mnfiltrated 10 03 to spread bevond the margn In
this way 1t 13 generally posuble to arrest the spreading infection
1t a3 a bush fire may be arrested by tracing a line of fire across
ity advarnkang path

Dosage —The tolerance of the patient to hydnocarpus oil and
esters varies with the weight ege and general health of the patient.
Each injection produces » negative phase, the degree and duration
of which are relatrve to the conditton of the patient. The more
phymeally fit he i and the firmer hu muscles the larger the dases
he will tolerate  Ou the other hand even the smallest dotes may
not be tolerated by weak patients and may cause exacerbation

In estmatng the tolerance of the patient the blood sedimentaiion
test 8 of great value, 2 high sedimentation mdex belag a sign either
to delny further injections or to diminish the dose.  Any uncom-
pheated imtrument, such a3 the Westergren or the very mmple
and rapid micro-sedimentation apparatus, may be used. The
more complicated forms, such as those that take anzmua Into
connderation, are unnccemary 1n leprosy as patients with o low
scdimentation index are not anmmuc, and 1t o only these in whom
the speaal treatment ahould be premed.  In cases in which good
general health bas not been established the test should be repeated
once a week or at lenst once a fortmght.  (See elso p 231 )

‘The usual dose of the ol, hydnocarpate (Alepal) or esters Is from
05 to 6 c.c. once or twice weekly It n well to begin wath small
doses and gradually increase the amount as tolerance pearmuts.
In many cascs a proportion 1 given intradermally and the balance
by the other method

SUPPLEMENTARY TREATMENT

1 Trichloracetlc Acid.—A 1-3 soluuon of thit acid 1n disutled
water 3 a weful causte for applcation to lepndes or diffuse
leproma. The skin should first be cleansed of grease  the solu
uon is panted on an area or areas compnning up to 100 3 cm
or more 1if on drymng uniform slight whiterung of the painted
surface doex not appear the procem munt be repeated. Care
must be taken not to overdo ths and cause ulceration  the cauter
ired arcas should be painted +th bland it or protected with int
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sozked 1n ol Application should be made to succesive arcas
once a week, but an area should not be repanted untl 1t has
desquamated and lost all ngm of wrritanon A 1-1 solutlon of
acid may be applied to nodules and other thick areas. Thus treat
ment may be combined with intradermal injections, the area
mjected beng painted with acid on the following week,

The action of caushes and local applications 15 not known, but
they probably act by stimulating phagocytic action and causmng
the destruction of bacilh and resolution of the underlymg lenon.
Hot baths, intermittent pressure by strapping rubbing with ofl,
and various local applications are of valuc m caunng absorption
and in protecting the skin from secandary infections.

2. Removal of Nodules.—These may be removed by the
apphcation of CO, mmow A pencil of this substance is presed
agamat the nodule for 15 to go seconds. Several applications at
ntervals of one or two weeks may be necessary to cause complete
disappearance.

An eamer and more rapid method 15 sbrasion. The arca,
whether a mngle nodule or a nodular area = infilrated round
the margm with 2 1 per cent solutton of novocamn containmg 5 to
10 min. of adrenaline. In timmung the ean and where clae
practicable a2 clamp may be applied 20 as to fix the part and
further prevent bleeding The nodules are shaved off with &
safety razor blade held with a par of artery forceps. Pure
carbolic 13 applied to the raw surface before removing the clamp
In most cases the only dreanng required 15 a very thm layer
of dry sterile cotton wool Occamonelly in abrading the ear
one or two stitches may be necemary to stop bleedng  Thee
procedures, while not eradicating the dmscase, may con-
sderably umprove the appearance of the paticnt, and promote
healing

3. Excision of Lesions.—The wisdom of an attempt to erade-
cate leprosy by excision 15 very doubtful.  As a lepromatous lemon
implies generalization of the duscase 1t 15 only 1n a stnictly localized
lepride that the attempt could be successful. But such a lepnide
can much more easily and probably more effectively be dealt
with by intradermal injections of hydnocarpus oil.

SIGNB OF ACTIVITY
Before conndering the duraton of treatment 1t 13 important
to recognze the mgns of acuvity of the duease The niost
important of these is pomtive bactenological findmgs, but 1n the
large group of cases m which from the beginmng these findings
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have been negative the difference between active and rendual
ngns must be recogmzed climeally alone

In leprides, whether mmple or tuberculold growth in size
necaasarily Indicates activity but as thn may be slow or inter
mittent other indications must be sought. The praence of anes-
themn cannot be rehied upon as this persuts in rendual arens  In
most leprides there 15 a tendency to resolution at the centre and
accordingly 1t 1 at the margm that active sigrs should be sought.
Thee are clevation above the surrounding skin rednes and
vascular congestion, and irregular shape cawsed by cxtenuon of
pecudopedia,  All these disappear in rendual lesions

\Many polyncuntic lesions are of a residual nature  Contrac
tures and trophic ulcers may fimt appear or increase after
mfection has been cradicated due to the shnnling of newly
formed mtrancural fibrous timue which comstncts the nerve-fibres
supplying the extreruties and other parts  In such cases the
ugn of actrvity 13 the permstence of thickening and tendernen in
the main nerves, espeanlly those which supply the hands and feet.

DURATION OF TREATMENT

In carly neural cases where the disease 1 defimtely hmited to
a few small lepndes and there 13 no nign of thickening or tendernes
of the main nerves or of secondary polyneuntic lalons a few
counes (1 to 6) of intradermal 1njections of chaulmoogra off or its
denvativeas should be sufficent to clear up the dusease, and the
whole treatment may be completed 10 a few weels time,  Such
patients should however be kept under observauon for one or
two years n case fraah lenons appear

Generally speaking special treatment ahould contdnue il all
active ngns have duappeared, that u, till repeated bactenological
omminatons of skin and nose are negative, all lepndes have
Lecome residual and nerves are no longer thick and tender
There are, however certan factors which eall for modificatzon of
ths rule. In pabents ;n whom some defimte depremng factor
was raponsible for the development and progres of the disense,
removal of ths may so facilitate improvement that treatment may
be stopped earlier the patent reporung from tume to time for
cxamination as to progres. On the other hand, pauents who
have become free from all active ngns, but whose general health
1 not of 2 lugh standard aho those who on returmung to unfavour
able home arcumstances from an inwmitution would become
depressed  should continue in the institunon under treatment for
2 longer ume to avold relapse When active aigns have defimtcly
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TREATMENT OF LEPRA REACTION

The treatment of lepra reaction depends on Ity cause. If it s
the remlt of excetsive speainl treatment, then this must be stopped
If it = from 2 compheating disense like malana ths must be diag
nosed and treated  In other cases o vicous arcle s formed, the
deprewsion of health caused by the reactionary phase bewng sufficcent
to prevent 1ts submding It 1s necemary therefore in addinon to
removing the cause to take special means to desenutize the patient

He should be confined to bed and the bowels freely evacuated
Alknlis are grven 1n the form of sodium bicarbonate 4 g orally
four umas a dny  Potasmum antimony tartrate 0°02 to 004 g
drsolved 1n 2 c.c. of saline given intravenowsly three times a week
1 one of the most effective desemtlzers  If this fuls mercuro-
chrome (1 c.c rinng to 10 ¢ ¢ of a 1 per cent freshly made solution
gven thrice a week) may contro! the conditon  Calelum in farge
dosea has also been found useful  Fluorascein, trypan blue, methy
lene blue, and other dyes have also been used with suceen in some
casen, as have also gold {krysolgan, sanocrymn etc.) copper and
other heavy metals  When dyes and beavy metals are wsed 1t 1
1mportant to confine their we to small amounts, s excemve doses
tend to produce the oppomite effect and increase the reaction.  Thee
wse should not be continued for more than one or two weeks
\any pawnful and deformng nerve reactions may be rehieved by
operatton  (Ses Rratonar TREATMENT p 256 )

In severe cases of prolonged reaction with chronie uletrating
lesons secondary anxmua s often present (see p 187)  Care must
be taken 1n the admunstraton of large doyes of iron as tht some-
times causes exacerbaton. Much benefit is generally denved
from the use of liver cxtracts expeaally when given by mjection.

TREATMENT OF PAIN

The treatment will depend 10 a certain extent on the scat and the
cause of the pain  Sudden increase of pun or tendernem of
nerves n generally awmocinted with lepra reaction. Advmafine
kydrochlonde 1-1000 solutton (o2 to 03 c.c in 3 c.c of saline)
infiltrated into the subcutancous timuc round a tender nerve or
002 g of ephedreme suiphate cather orally or infiltrated round the
nerve (dmolved 1n 10 cc of o5 per cent sodium bicarbonate
solution) will often cause immediate relief  Recently small doses
of venom (1 to 3 mowuse unuts) have been found wsefil in relieving
nerve and other painy in leprosy

heil recommends intramuscular inyections of synthetic vitamin By
(Betaxin} 1o keprous neuntis with swelling of the hands and fece.  He
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bang wed to facilitate this when necemary  Sulphathiazole or
nmilar powder 1 rubbed into the wound which o then stuffed
fairly tightly with sterile gouze and stitched with silk. In bandag
ing, suficdent presure Is applied to prevent hemorrhage. It o
ummecenary to Hgature vexsels and In ths way much time is saved
The towrniquet i removed after applymng the first few tight rounds
of the bandage. The first dresing 9 changed after forty-cight
bours, and & small gaure wick impregnated with the same powder
o mtroduced at thm and subsequent dremngs. The wound
genenally heals in three or four weeks.  After the first week the
patrent should keep up hs mrength by walking with the aid of
crutches  but care must be taken that he doeas not apply his
operated foot to the ground for severnl weels after the wound has
entrrely healed  This gives the parts tme to consolidate, otherwise
the wound may break down and form an uleer again.

Sympathectomy has been tried 1n some cases, with doubtful results.
Amputation 13 seldom necemsary execpt m badly neglected caser.

It is important that perforating ulcers bo healed up wath as little
delay a3 possible, erther by some of the milder remedies or if these
fail, by radical exaision of bone.  Otherwise, patients are apt to be
demobilized, the general health deteriorates, and the dnease as a
whole becomes worse.

2. Conservative Operations on Nerves.—In carcfully sclected
caxs they are useful  Nerve-stretching s always harmful.  When
& thickened ulnar nerve m constricted by dense fibrows traue
behind the elbow or the superficial peroneal at the head of the
fbula, the comstncting fibrous tsue should be severed.  Complete
removal of a portion of the nerve-sheath 1 recommended by Lowe,
but this operation should be confined to cases in which thickening
and inflammation of the nerve b marked, but 1 of rclatively
thort duration, and in which deformity of the hand has either not
yet developed or elie is slight. A less radical operation is to alit
the nerve-sheath without removing it. Cold abecemes of the
oerves should be incised and the '-“"‘6;“" ncr.;pcd out drainage
of these 15 seldom necessary (s Figt 07N

3 The Eye—In lepmuc(inmiun of the eyeball there may be
considerable involvement of the eyc without any inconvenience
or obvious clinlcal ngns It Is well to test with atropine all cass
with leprotic lesfons of the face or nosc. If there {s any ngn of
fixation or irregular dalatation mydriatics should be given ocea
socally to p ¢ further fxation. In giving specaal treatment
o patients wmth eye ksans care should be taken o
wvoud rea ror‘hc’emmmdmyrm\nlo!hcqr
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preparations (as Lrysolgan) in small doses have been found wseful
1N 3ome cascs

An cffective method of rehieving the very painful condihon
produced 1n the eye dunng lepra reaction 1 the sub-conjunctrval
mfiltration of a 1-1000 suspension of trypan blue in sterile
normal salne A 1 per cent suspension » prepared and kept
ready for use. When requred this 15 diluted 1-10 1n the

The eye u carefully cocaimzed and 2 speculum mtro-
duced The conjunctiva 19 held with fixation forceps and & fine
hypodermic needle being used, 13 powmnt 18 inserted under the
conjunctiva at several pamnts 1n succewsion and a few drops of the
flnd introduced at each till the whole bulbar conjunctiva 1
ballooned up There may be = httle burmng sensation for a
short ime but the relief of pain is very merked and in most cass
continues permancntly though the infiltration may have to be
repeated 1n a few cases.  In some cases the lepromatous mvaszon
of the eye may be arrested or at least slowed down by thn pro-
cedure  Promm diasone, and pemcilin have recently been
found very uscful in arresting eye conditions (pp 244, 245)

The best permahent results are from the improvement of the
patient s general condition  apart from thu the eye infection 18
liable to be progresuve

In cases of the neural type in which there 3 anxsthena of the
cornea, paress of the lower Ld ectropion, and lagophthalmus,
the cycball needs protection otherwme 1t tends to become dry
and exposed to 1njury and may ulcerate. Liqund paraffin should
be dropped between the hds frequently durmg the day and
pledget of cotton woo!l soaked in 1t should be ted over the eyc
at night. Massage of the face around the orbit and 1ni
wfiltration of chaulmoogra esters 1n the periorbital region will
often restore the function of the eyelids to a certain extent 1n carly
cases. The conditon may be mmproved by 2 marginal tanor
rhaphy or other plasic operation which will partually close the
palpebral cleft.

4. The Nosc and Respiratory Passages.—Ducharge from
the nose 15 probably one of the most dangerous sources of fec
ton. It u therefore mmportant that speaial treatment be given
to render 1t bacteriologically negative. After removing crusts
and anmsthetizing with cocane and adrenaline, apply through #
speculum gome form of caustic such as trichloraectic aad or
chromic acd (110 soluton) or the mucow membrane may be
fulgurated with an nsulated umipolar electrode from a diathermy
apparatus  Douching with 2 per cent sodium bicarbonate solution
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followed by & chloretone spriy or panting + ith 10dized hydno-
carpus aaters hat been found wseful

Blocking of the nasal pamages 13 one of the most distresing
conditions in leprosy  In many cases the can be reheved by
inserting a pledget of cotton-wool wound on a maich-stick into each
of the naml pamages  The pledget should be as thick »3 can be
mserted with shight farce, and it should be soaked in adrenaline
or ephedrine soluton  Danly dilatanon in this way should be con
tinued for tome vecha.  If this is not sufficient the passages should
be cocninized and graduated stver bougies imerted

When thee measures do not gve rehef it iy necessary 10 exce
the lepromatous growth hmng the passages  Pledgets of cotton
wool soaked in 2 per cent cocaine are inserted for 15 munutes
then after inserting o speculum 1 per cent novocsin wath
adrenaline is injected into the tmsues surrounding the obstruc
tion  After hali an hour the obstruction 13 removed by pannag
round the pamage wnth a narrow sharp knife  After bleeding
s prevented by stuffing with adrenolbine swabs, and the nose 1
wngated daily till the wound beab Eye inflammavon not
uncommonly accompanies nasal obstruction and fs relieved after
the above operation

A1 a preventive mensure before extenuve intranasal ulceranon
takes place, day urrigmuon with salt water n weful. When
practucable m warm chmates this may be done by mmerning the
head wiile eea-bathing  Another method is for the patent to
be on hs back with a hard pillow under the chest, so that the
nanil opeungs are honrontal. Stenle saline wath 2 per cent
ephednine i dropped 1nto the nose with a pipette while the patient
breathes through the mouth,  After a minute 5 interval the patient
blocks the nasal opening by grosping it berween finger and thumb
and wnhales strangly thus caumng a vacuum in the nasal sinuses
On freaing the nose the flud 13 sucked inio the nnuses, which o«
cleames, and then s gradually expelled

For the effects of diasons and promun on the nose s p 244

Tracheotomy o octasionally necenary to relieve dyspneea coused
by swelling of leprous lesions of the trachea or lanx.  Rapid or
slow asphyxa 1 a not uncommon cause of death In cases where the
upper raprratory passages are nowly involved  When such cases
have spasmodsc attacks of dyypnoea or show ugm of general wasung
the posibulity of the need for trach ¥ abould be
Marked jmprovement may follow ths opcr.\mn (‘nnulomalom
ulcers of the palate and favcrs may be treated by punteg with
a cawstic such as tnchlormcede aad (1-10 wluunn)

—
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5. Deformity of the Hands and F planned
and regular exercizes can often prevent or lemen deformuty  Such
exercises may be supplied by employment 1n agneulture or indos-
tries, by using a typewriter or playing 8 mumncal instrument, or
by drill parades.

ESTIMATING RESULTS OF TREATMENT

The reports published of treatment results in different places
vary tremendomly and the ducrepancies are at fint nght difficalt
to account for Some institutions publish high and others low
percentages of recovery  These depend to a certmn extent on the
type and degree of advancement of the cases admtted. Obwi
ouly 1n an imstitution where the majority are early neural cases,
which will recover in a few months under intradermal injections,
the figures will be much better than 1n an institution where the
majonity are more or less advanced lepromatous cases. There
fore, 1n evaluating treatment results, correct typing 15 important.
(Ses Chapter X1)

The effect, too of a voluntary system with whale hearted co-
operation of the patients 13 much better than that of compulson.
The chmate, healthiness of the locality and many other matters
mentioned above all tend to influence the effects obtmined. Not
the least important are the skill, sympathy and mndivdual care
cxpended by the phynaan on each case.

It has alo to be remembered that appearances of mmprovement
are often deceptive. The flatteing out or disappearance of
nodules or macules and the lessening of anxsthema and trophic
disturbances may be due to one of two causes  the climmation of
lepra. bacill from the tusaes, ar the lowering of the power of the
tiues to react to the bacillh, The former denotes improvement,
the latter deterioraton. Frequently both physician and petient
are decerved when an intercurrent duease lowers the resistance
and the reacting power and a temporary fallacions appearance
of improvement occurs

The reactng major tuberculoed mentioned above B another
source of fallacy Whatever treatment had been admumnistered 13
often given credit for recovery from & condition which not infre-
quently resolves spontancously  (Ses Figs 18, 19 53 55 56)

Great caution 1 therefore necemary in evaluating oncs own
results or in accepting the reports of others yet with akill and
pan.mcextuoﬁmpm’blcmobmmgnodrmﬂtx,uhlhmmiﬂ
Chapter XVI under ProgNomL
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APPENDIY I
PREPARATION OF ESTERS

or twice a day to mix the upper and lower layers. This hastem the

Pproces, a1 doa also the plaang of the bottle in the mun or in some warm

place. Neither the shaking nor the heat iy, however enentiad if time b

not & comideration. To begin with the ofl forms & lower and the
oty

proportion of glycerol and the former therefore rha to the top. To
cmwure the completion of the atenficaton 1t o well to allow the procen
to continoe further for the same time which elapsed between the mixng
of the mgredicnts and the riung of the Jower layer  Thus if the lower
Layer takes 14 days to rie, the mgrechents should be left in the bottle
for 4 days longer Hlnmp!efmmlhcuppcrlay\:rduolvuoompktdy
m alcobol, 1t o & wgn that esterificati as alcohol ly
dmolva aten, but pot ol Thchmhytrh!hmdnwnoﬁ.md
the upper layer is wasbed with an equal volume of water twice over or
1ill the washmg water 1 free from acd a tested for by Litmus paper
It 13 then wimhed wath & o1 per cent soluton of sodium kydrate In
water which forrms a thick emulnon  crystals of common malt are gradu-
ally added m small quantives and brought in contact with the emulidon
by slowly rotating the vewel 50 as to break the emublon. On standing,
the esters will rise to the top  When this has taken place the lower Layer

wathed
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APPENDIX 11
IODIDE TEST

Wrrw a patient of the lepromatous type has reached a stage in which
repeated bacteriological examinations of the skin and nasal mucosa give
negathe results, the iodide test Is of conuderable value [t showld only be
wied howrrer in cwses dn ok the pemeral health it of & kigh stendard end ta
sedimenliation test gives wmformly setufactory foudings  (Sec p. 253 )

A single dose of 2 g potamium sodide b green in a glam of water at
bediime. Thh may cause one or more of the four follow ng resuls
(1) The appearance of new or the reappearance of okd, artancoms lafons
(2) Pain, tendernen, o swelling of nerves  (35) Rbse of temperature and
other general dgm (4) Increase in the rate of erythrocyte sedimentation,

1f anry of the four sabove-mentioncd sigm appear the next dose of jodide
should be delayed (il they hare entirely sebnded. Any skin lesions which
may appesr should be camined for bacilh and if these are foand intra

If no ngm of reaction sppear then incremung doses are given ooce &
fortmght, viz. 4, 6, 8, 12 16 g Thee should always be diluted with
two or three glewes of water

Am sign of react on B an Indication for not increasing the dose and
for delaying the next dose till ff ngm of reaction have dma,

The xmaller amounts may produce catarrh and other signs of fodism
but these are generally absent when the larger amounts are grven

Il any dufficulty © experienced in rwallowing 2 large quantity of lodide
at one ume, then it may be divided mto two or three portiors taken at
half-hourly intervals.  The maximum dose of 240 gr should be repeated
three timas. Iodx:latmdtoptcduc:whnnnybereprdcdnlncpd“:
phase. The pr above are ded to secure that
sdm}nmxumoftbcdmghnotrepauddu:{ngthhrq:m’ephm
N.B —Never give the next doac of iodide till the sedimentation Index
has subnded to (or below) normal  The test b umuitable for neural
CRICE,

APPENDIN 1}
THE EPIDEMIOLOGY OF LEPROSY
Report of the Swb-Commutiee adopied by the International Congress of Lapresy
Care, 1938
INTRODUCTION

l-rurm—ﬂxhnddmd‘lqrutylhouhbeukmnmzmmqu‘
cases per it d of the total population. It must be speafied upon
what {nformation the incidence 8 baxd 1) Thh informatlon must
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Informetion reparding Lepers o Suipects —The following information 1
required lepers and smpected lepers () Previous illnesses
(b) History of contact with leprosy—(1) Intrafamilal andfor howsehold
contact (bed contact, room coatact house coatact, incuding foint-family
system) stating family relationship () Extrafamilial {Intimate or canual)
(i) Comtact not known. (¢} Contact penod—(T) Time since fist known
contact (1) Time since last known contact  (IH) Duration of contact
(tv) Contact continuous or intermittent. () Particulars about peesumed
source of Infechon. (r) Age at omt of fint manfestation of leprosy
{f) Course of disease.  (g) Present status, description and type of docase,
mclodlog site of mital Jedon.  (h) Laboratory findings, examunsbon of
smean and if porible of sections, and serological tats (i) Conclimon—
(i) Leprosy definite (i) Leprosy suspected.

METHOD OF CONDUCTING AN INTENSIVE SURVEY

It bs cwential that the area chosen for & survey be sharply dellmited
and f posible it should comncide with an adminstrative arex.  In boed,
there may be smid to be two steps In an intenmve survey  First, thert
nrost be a complete enumeration or census of the chosen area by & samtary

fmspector oc ambtant, preferabl with suffi P y
training in leprosy work to emable him to recognize obv ous lemons of the
drease.  The sccond step 1 the careful lon of every Indmdual

in the area by n leprolognt, and the recording of data on approgpriate
form.

Prelrunary Exewnratn er Swogy —The emmerator should conduct a
bowse-to-house crrsus of the area, recording hu findings 1n same type of
censws book or on family cards. The housey are to be grven numbers and
& map of the area should be drawn, roughly to scale, indicating strects,
lanes, bouses (with mombers) strewms, public latrines, cte. It should be
made the practor that the mepector see every indi adual, and that be do
oot record data on beanary evidence.
Glinical Exem —Afler the peel y nrvey
the leprologist proceeds to examine all persons m the arca. It = probably
bat to have same buflding near the centre of the area set aside for use
213 cimic, where as many as postble of the poputation should be examined.
In the camination the whole body should be imspected, the clothing
baving been removed, and when that i not dooe record shoukd be made
of that fact. The coammer's findman in each case are to be recorded in
the survey book, and In additlon, when leprosy b prosent or suepected, &
scpanate emmimtion form should be filled n. The perelmimary data
recorded by the Inepector should be checked, and more detailed informa-
ton obtalned.  With non-lepers, as well s with those suffening from the
dhease, an effort should be made to determune whetber or not there has
been any previous contact wath kepers.  When there has been such contact
{ts time and duration as well a1 Its pature should be ascertained.  Such
Infor is 10 be obtained by quests and from the records after
the commpletion of the survey Tt collection may present consderable
difficulty

174
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DERIVATION OF RATES
icrtain leprosy indices which may be valuable can be derived from
rey data. These are —
The case-{ytw rais which s the number of open caves per 100 cases of

oay
The sex ratr which i the number of male lepers per 100 casa of
oy
. The dhuldhood rate which n the number of child lepers per 100 cass

eprosy

. The contact rates which are  (a) The number of lepers with famitial
uschold) contact per 100 cases of leprosy (#) The mumber of kpen
1 extrafamilial contact per 100 cases of leprosy  {¢) The number of
:rs with contact unknown per 100 cases of leprosy

‘urther corrclation, such as the ratio between case types and e, etc.,
r be derived from these data at the discretion of the inveshgator
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