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Preface

LEPROS\ s not an easy dhsease to
understand wnd 1t 15 difficult for the busy physican to gather
the necessiry mimmum of hnowledge required to make a
definite diagnosts and crry ot treatment  He has na time
to studv a full nzed leprosy textboo¥, and the information
ke finds 1 a baok on General Medicine 15 often out of date
and laching n pracucal details

In the Umted hangdom leprosy s uncommon, but
physterans practising m tropieal or subtropieal lands are
hikelv to meet with cases more or less frequently

Then there are those—doctors nurses and lav worhers—
who are specially engaged o antt leprosy work and who
require 4 smiil handy book which will either gne them the
needed mformation or refer them ta another source

1t 1 with all these 1 mind that thus smalf book has been
written

Part I gives o short explnation of the naure of leprosy
and attempts to eluadate its widely vamant and puzzling
phenomena  thus Iayme a foundation for understanding the
prmaples of diagnosis, treatment and control

Part 11 seeks to deal with diagnosss, treatment and
prognoss 1n as practical a wy as possible  All contro ersiat
pomts are omtted and the smplest and most approved
methads are given

Part 111 describes the genersl prnciples of a campagn
agamnst leprosv ind particulars of the measures to be taken

Deraks are gnen of W 2 leprosanum
Tt ey



Preface

carry out a suney establish out patient chines and village
wsolation centres and conduct welfare and educational work

Special reference 15 made to India  Afiica and the West
Indies where the author has gathered most of his experience

Coloured and blwck and white photographs illustrate the
climcnl and histologseal 1ppetrances of the vanous types and
sub types of leprosy

To help those who wish to make a wider study 1 bibliog
raphy of books 1nd journals 15 added at the end clissified
under the numbers of the chapters and 2gun many of these
guse fuller lists of references

FRNFST MUIR

M higg8
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PART 1
THE NATURE OF LEPROSY






MANUAL OF LEPROSY

Cuarrer ONE

Hustory and Peculianties

LEPROS\ has many pecuhanties which
distinguish 1t from all other diseases It appears to be one
of the oldest disorders descnbed in history  but records should
be accepted with reserve as the disease referred to often bears
no resemblance to what 1s now known as leprosy

The highly contagious condition described in the Jewish
Law (Lev ¥ut s ) has obsiously nothing to do with leprosy
and the diseasc of Naaman the Leper (2 Aings +) 1s more
Iikely to have been scabies which 1s still cured by bathing 1n
the sulphurous springs of the Jordan Valley {Lie 1938}

On the other hand the account gnen of hing Uzaiah
{2 Chron xxu1 19) 1s a clear picture of what happens 1n an
earlv case of the lepromatous type  emotional fluslung of
the facial capillanies makes the lestons suddenly stand out n
relief (p 32)

Ieprosy scems to have orinated ether tn the Far East
or 1 North Africa to have reached Europe about 500 B e
along with the Persian armies to have been spread later by
the Roman legions to North and West Europe and to have
first entered the Americas with the early Spamish and Portuguese
immgrants

Among the peculiarities of leprosy are ats low tovieaty ats
long latent period  1ts insidious onset and long duration

Our mability to culture the lepra baallus outsde the
hurman body has hampered study of the disease and rendered
treatment 1nd control more difficult

3



Manual of Leprosy

One of the umque things 1bout leprosy, m which i differs
from all other Bacillry diseaces, 15 1ts 1ttraction towards the
penipheral nerves

Perhaps the most mportwnt but least understood
phenomenon 1s the delwed tissue reaction to lepra baall
which 15 effectne i lmnng mfection i some cases but not
in others, thus duiding leprosy mto two contrasting types,
tuberculowd and lepromatous

The only other human diease which bears any resemblance
to lepronn—and that not ¢ close one—is tuberculosis  They
resemble each other m the morphology of their hacith and
certan lesons of the skin, but leprosv shows even more
stnhang contrasts n attackmg the penpheral nerves and
leaving the lungs, mtestines and central nenous system
unaffected

Leprosy has one great advantage over tuberculosts w that
1ts chsef chmical lesions are on the surface of the body, and
therefore easily mspected and tested  Apart from bacterto
logical examnation, the chief nstrument required for early
diagnoss 13 not an X ray set but only a feather or 2 piece of
cotton wool

Yet the study of tuberculoss has been of considerable
value in helpmg the study of Jeprosy and promuses to be o
even more use m future

The supersttious dread which throughout the world and
m alf ages has surrounded leprosy and has won 1t i India the
epithet The Great Disease, has added much ta the sufferings
of 1ts victims and often made 1t more difficult to gam thewr
€0 operation

Leprosy 1s a sortal as well as a physical diease and ths
must be Fept 1n mimd an all plans for trentment and control



Cuarrer Two

Bacteriology

MICOB»{CTERIU A LFPRE more
commonly known 1s the lepra bacillus 15 accepted as the
cause of leprosy although academcally at least full proof
15 still wanting seemng that 1t has not yet been cultured n titre
or moculated suceessfully i animals

Teprosy was looked on as an mfectious disease in the
fourteenth and filteenth centunies and stringent laws to prevent
contact with healthy people were enforced i England and
other Furopean countnies  But the interest taken 1n heredity
towards the beginming of the ntneteenth century and the
fact that leprosy often hingers i a family through several
generations favoured the behef that the cause was hereditary
Thin theory recened the support of the Royal College of
Physiciany London 1n 1862 and the consequent relaxation
of the rules for soliting patients led m some nstances to
increased spread of the dneave (Lowe 1939)

The discovery of the bacllus by Hanwen enrly an the
eighteen seventies confirnted the previous opimon that leprosy
1s spread by anfection  Although Rodh's postulates have not
heen satssfied 1t 1s established almost universally that Hansen s
bacllus s the cause

11ke the orgamems causing the vanous forms of tubercoloss
Johne s diev e and rat Jeprosy  Hansen's bhaillus 1 classified
¥ 1 mycobrcterum It 1 gram posttne nd  acd fast
Stuned by 7iehl Neelsen s method at appears s 1 rod up to
8, m length or st m1y be beaded or diphtherotd with bipolar
stuning (hig 3)

Some rods are more aad fist than othens and there 15
cudence that some ire non aaid (st though the sigmficance
of thts 15 not known

(Y 5



Manual of Leprosy

M lepre hike other acid fast bacilli contruns in ats structure
a large proportion of wavy (ipord) materal i additon to
rarious proteins  In the lepromatous type of leprosy
smears or sections stamed by Zieht Neelsen s method baalh
are scen either singly or 1n rounded masses embedded in

T‘,‘" e -

el

RN o
. £ K9
[l ‘:'t:“~“"f4' “t{J

Fig 1

Lepra bac [li stamed red ome | ing frec the majonty

< thin th large wacrophages (h suocytes) called lepra

clls of \archow  Th  colour mucr photograph u

reproduced trom Fig 201 1n__ Atlas of Histopatholo

C H Pranal A \Murray D enpanand T G Dodds
wath the kind permi on of th authors

Lipord matenal  These masses are hnown as  globr from
their globular shape (Iigs 1t 2)  When the preparation 1
coloured with tissue stuns ke hamatoyylin and eosn  these
globt appear 1n Virchow s lepra cells  which are sometimes
known as foamy cells  from their vacuolited appearance

(p 39) (Fig 16)



Bacteriology
CiLTurr AND InoctraTION
Clums have been made from time to time that M lepre
has heen cultured i z1ro or successfully inoculated 1n animals
but none of these claims have been satisfictonly confirmed
There are i nature many bactenia ind other organsms
which are strongly or weally aad fist 2nd others wlich

F
Sect P a1 owid o bned ts anlba N n
tanng Nt rundred t edRlt oson Swb b

Ppe PN gl ta l scateered th ch
hotues nnelle bepd mily (6 )

when grown on certain media especially those contamming gy
tend to become 1aid fast  These organsms arc found in the
no e nd under the prepuce {smegma hacillh) and even m
the tissues of the body 1kso in timothy grass dung and butter
and 1 the sof  Contamination of cultures with one or other
of these germs has been one of the mun chwses for mistaken
claums of successful culture of M lepre

We hue 1 rehable test s to the gemuneness of such a
culture for V! lepre perhaps atone of All known aad fist

7
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orgmsms gries consistently negatine results when used as the
antigen in performing the lepromin test (p 23) in 4 lepromatous
case

M lepra can at times be very resistant to destruction m
ammal tissues and bacill lalled by boiling and injected into

Ly
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Smear from bopsy of lepromatou shin
howint,  globi_ and polymorphous ta ning
of s aglé bac I

rits have been found stll acd fast after eghteen months
Claims have been made that dead lepra baalh can be dis
tngusshed from Ining by ther stmmng reaction, this
doubtful and difficult to prove or disprore

For preparation staming and examnation of biopsy smears
sec pp 84 to 87




Cuarter Turer

Mode of Infection e

OLR bty to grow the baallus
outsde the body v 1 handicap 1 trang the paths by which
mtcction 1s transmitted

Disciiarce oF Baciiur

We know howerer that n the severer type bacill: re
gnen ofl m lwge numbers from the nose mouth upper
respirvtory psages and shin and this 15 incrersed when there
1 ulcertion or an 1cute exacerbation We cannot distinguish
betseen living wnd dead baalli but there ean be little doubt
that many of these shed from the body are alne

As in tuberculosis droplet transmision from the nose and
mouth 15 probably one of the most common methods  The
putum 15 often heavily mfected  espeaiithy when duning
ex werbations nodules of the tracher and larger broncha soften
wnd burst discharging pus Iden wath baelh

Patis or FyTRY

The paths by which baall enter the body e more difficule
to trice  Fxperimental moculaton in volunteers except for
one or two doubtful cases has gnen negatne results

There are however many instances of the diserse develop-
g at sites of acadental tmoculation such 1s exconations of the
skin scratclung of insect bites seratclung the nose by worm
mfected children puncture of the <hin while operaung on or
dresang 1 patient

It mav even be poable for baall to enter through
umbruded slan as m the cise of n Indian barber whose
enh leson was a tubereulord lepnde corresponding exactly

9
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with the area on hus forerrm where he was accustomed to strop
hus razor after shaving a lepromatous case (p 49)

We have no proof whether or not nfection takes place
through the gastro mtestinal tract, but the fact that tubercle
bacilll may enter the tonsis and other lymphosd tsue and
thence find passage by way of lymph nodes ito the body,
1s presumptive esidence that lepra bacilli may do the same

Inseer TrANswISSION

This 15 a possibility of which we have but little certamn
proof Lepra bacilh have been found in the gut of flies rce
ticks bugs fleas mosquitoes and cochroaches Castro clarms
to have obtamed a positne microlepromun test by feeding
mosduitoes on leproma and later feeding them on a healthy
portion of the skin of a leprous patient who was known to give
a strong reaction to the leprommn test (p 23) Otherwise
we have no direct proof of nsects moculating infection

Moser (1946) has put forward the theory that the cochroach
transmuts leprosy—it bites a leprous patient and absorbs
bacill mnto 1ts gut, where they muluply and undergo certain
changes, and are agamn transferred to man either by the insect s
bite or by mfection from 1ts feces No confirmation of this
theory has yet appeared

There 15 undoubtedly the possibality of msects carrymng
bacill: in their fieces or on their feet especially from uncovered
lepromatous ulcers and depositing them on the intact or even
the abraded skin of a healthy person and an ymportant role 1
transmission 1s probably therr irntatmng bite followed by
reflex scratching of the skin thereby helping the entry of the
bacilli already deposted on the shin or under the nails
(Asamu 1934)

Conrtact HisTory
Many patients gne a negatne history of contact \u(l:
leprasy and this fact has been adivanced in favour of 1nsec
transmusston  There are however defime resons for an
absence of contact histors The length of the mcubation—
from s1x months to twenty years with an average of three and
10
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4 half years—mnkes 1t difficult for 1 piuent to remember
espeaally 1f he was very young at the time of contact

1t 15 not uncommon for an infectious patient who appears
quue normal and who may be quite unaware that he has
leprosy to continue to shed baall from his shin and nose
for two or three years before the more obvious signs appear
and the disease 15 recognned  Duning that peniod he must
h1ve innumerable unsuspecting contrcts (pp 79 10 )

Indirect (ransmusaon occurs at umes through wearmg a
prtient s clothes using his furmiture nd other applances or
Ining in 1 house vacated bv 1 patient (p 178)

Tt may he taken 15 a rule that poutine hustaries of contact
increwe in direct ratio to the thoroughness with which cases are
followed up to their homes and their past history imvestigated

Covtacr Rares

Contact mies are  {a) the number of lepers with famihial
\household) contact per 100 cases of leprosy () the number
of lepers with extrafanulial contact per 100 c1ses of leprosy
(¢) the number of lepers with contact unknown per 100 cases
ol leprosy

Dascer v CHiLDREN

Cluldren are particularly Dable to infecion This may
be due to naturally low resstinee thinner and more easily
penctrited skin or mability of 4 child to realise danger and
protect itself from mfection {(p 179) (see Nigs 66 69 70)

So important 1s child infection that 1t might be stated
i all children were hept free from contact with mfection for
the first ten years of life Jeprosy would almost or entrely die
out of an endetme country within two generations

For \ge Groups ind Childhood Rates see p 16

WaTFR AND Sort InrecriON

The author has often been consulted 18 to the danger of
wfection through patienss contamniting water of 1 mver or
stream used by healthy people  Thus would of course depend
upon the 1zc of the stream nd the proninuty of the respectne
watering plices of patients and healthy people It hould be

.
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kept 1n mind that the germs of water borne diseases like enteric
and chelera multiply rapidly 1n water and readily infect on
being swallowed  Whereas Af lepre does not multiply outside
the human body and 1t 15 very doubtful if any harm would
result even supposing by a very remote chance a few lepra
bacilli were swallowed At the same time separate water
supply should as far s possible, be arranged  Likewse the
danger from walking on ground or soil trodden on by patients
15 s 1rule very remote at least to those weanng shoes

Risy or InrECTION

Speilung generally the nsk and the grawty of infection
are m direct relaton to four factors —

(a) The closeness of contact {bed, room, house neighbour

employment casual intercourse)

(b) Frequency and length of contact

(¢) The infectiousness of the infector

(d) The susceptibility of infectee (see Resistnce p 21)

Incunation Prriop

This term 15 used 1n a general sense as the period between
infection and the appearance of the first noticed lesions
Netther of these can be more than approximate since the time
of a possible effectne nfection may spread over years n
a family contact and the recogmtion of first signs may be
delayed over a still longer period by the slow and msidious
onset of the disease

First signs of leprosy have been seen in a six months old
child, and have been found 1n an adult twenty years after the
apparently last chance of infection

The wverge 15, however considered to
a hall years

be bout three and
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Prevalence and Rates

I\ this chapter we discuss briefly  (a) the
total prevalence of leprosw  {b) the more 1mportant rates of
type age sex race clss  and (¢) the effects of chimate  Some
of these will be dealt with agam in Part I11

Torar Inapence

1t 35 very difficult to make 1nything approaching a coryect
etimate of the total extent of leprosy n the world The
fizus belaw amounting to 3 540 000 are only approximate
25 I~ areas m Afnca South Amenca Indin and Clima
Lo e zeer vet been surveyed  The probable number with
€2 a~d mifd cases ncluded would be somewhere 1 the
region of 5 000 000 (see Table Iy

Trre Rate

The number of lepromatous (severe) cascs per 100 (Wes
of leprosy—known as the type e varies widely Trom
onc country 1o another  In mamy parts of India it was Tound
to he round about 1 1n 5 .

Actording to_the hypothesre explamed on B 23 the
great majonity of people are strongly rewistant te mlcrut»:
and require repeted and close contact to snduce the diven o
which 15 then generally of the puld type  The minanty r:r:::“‘
““°'¥;° and may acquire leprosy of the severe Bpe
casunl contact

Thus 1n endemie countnes the closer more frequz;r\\:d?::
more prolonged the conticts with open cmn)«c\tr‘t‘r\‘ o
dirt and promuscuousnes  the higher will be :‘w‘m : rcnm
ence and cspeerilly the prevalence of mild and abortiv

L)
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TABLE 1
APPROYIMATE PREVALENGE OF Lerrosy
Continent Country Number | Totals
Asia ‘ India 1,200 000
Chma 1 000 000
Japan 102 000
Netherlands
Last Inclies 100 000
Others 121 600
2 523 000
Afrnich Nigena 400 000
Other British 101 000
French  West and 102 000
Equatonal
Other French 10 000
Belman Congo 200 000
Portuguese 26 oco
Egypt and AL 26 000
Sudan
Ethiopia and Entrea 8 000
Others 2 000
— 1 875000
Furope Russia 10 000
Span and Portugal 7 000
Others 4 000
e ~r000
America Brazl 50 000
Columbia 30 000
l Argentina 8 000
Venezuela 5000
Mevico 4 000
Unuted States 2 000
West Indies 7 000
Others 5000
111 000
Sonth Panific




Prevalence and Rates

and therefore the lower the type rate (proportion of scvere
compared with total cases)

Let us suppose by way of illustration that say one out of
every ten people 15 particularls susceptible to leprosy and
lable to contract the disease afier a comparatnely casual
exposure to wnfectton  also since he has little resistance he 1s
Likely 1fonce 1nfected to develop the severe lepromatous type
The other nine tenths being resistant  cannot acquire the
disease at all except after multiple intensine exposures

Let us next suppose two countnies—A and B—with equnl
populations  In A the hygiene 15 moderately Jow and though
people are exposed to leprosy contact the exposure 1s moderate
and produces the drsease chrefly 1n the susceptible minth of
the population who develop the lepromatous type (75} The
shight exposure can cause disease (mild tvpe) 10 only very few
{25) of the resuntant nine tenths of the hundred cases i all

In B on the other hand the hygiene 1s cxtremely low and
2 rather higher number (100) of the susceptible ninth develop
leprosy {severe type) th1n m A but the exposure of the whole
population  being much more intense 1 suflicient to cause
leprosy in 300 of the resistant mne tenths but of mild type

The posttion 15 clanfied by reference to the tible —

A (B gher St ndart) B (Low r Stand rd)
Severe cses 75 (75 per cent ) 100 (25 per cent )
Mid 25 (25 _300 (75
Totalcases 100 400

Notice that the number of severe cises 15 more in B than
InA (100 to 7,5} but the pereentage of severe cases 1s compared
with the total is greater n A than in B (75 to , per cent )
Thus the type rate 1s higher in the more hygienic of the tvo
countries and a nsing type rate 1 one of the signs that Ieprosy
» diminisfung 1n 1 communiy ( ec o p 162)

Aur Ravr
As 1n tuberculosts nfection 1s most commeon i the fint

few years of hfe  In Indit out ol 3 380 m leprosy mstitutions
more thin half showed signs of di e3¢ before the age of 21
while m the lrge Caleuttar fepron «hm the bgures were
pracucally the sume

)

.
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Acr Groues

The following age grouping 1s used 1n recording age rates
04,59 1014 1519, 20129, 3039, 4049 50 50 2nd 6o or
more A child s any person falling within the first three age
groups  The Chddhood Rate 15 the number of chld lepess
per 100 cases of leprosy

The same crrcumstances which cause a low lepromatous
rate (sce above) and therefore increase the chance of infection,
provoke a high child rate

The two man signs that leprosy 15 dimimshing 1n an area
are a high lepromatous (type)} rate and a low child rate  This
holds good down to 4 certatn pomnt where only lepromatous
cases Temam  and then the survnors of this group as thes
pass on to the later stages mav lose lepromatous signs and retan
only their secondary enppling lesions  Such was found to be
the case in Norway as leprosy gradually died out of the country

8ex Rare

Thas 15 the number of male lepers per 100 cases of leprosy
Most statistics show that leprosy 1s more common i men
than 1n women someswhere 1n the region of 2 to 1 This may
be due to the greater stress borne by men, and the greater
opportunity that they have of mfectious contact while away
from home

On the other hand, there 15 the possibility of a phy siotogical
element m the endocrine or cytological make up of women as
compared to men (Lowe and Chatterp 1939)

Occasionally the maidence 15 fugher In women as 1o the
Loyalty Islands where this was attnbuted to the greater
sexual promiscwty of females, and m Basutoland, where the
women are fat and lazy the men domg the hard work

RAGE INGIDENCE

There seems no doubt that the seventy of leprosy vanies
n different races For mnstance 1n Burma the disease 15 01 2
mach worse form 1 Burmans than tn Tadians liiag m Burmz
(Lowe 1938) In Malava it 1s of 2 more severe type among’
the Chinese than among the Indians

A conuderable difference was found 1n the types in ™o
provinces of Eastern Nigena only 200 mules apart, though

16



Prevalence and Rates

n both there was a very high madence  How much of this
1s due to phystological differences and how much to social and
dietetic customs 1s dufficult to say

Average sevenity of type (that 1s a tugh lepromatous rate)
and low child rate have been shown as the two signs that leprosy
1s dying out of an aren (sce Type and Age Rate above) so
that 1t would be necessary 1n comparing race medences to
consider these two rates in each community

Whatever racral physiological differences there may be
as regards susceptibility to leprosy hygienc and standard of
Inng are much more important factors 1n the control of the
disease 1 any race or community {p 150)

Crass InaipeEsce

Generally speahing leprosy 1s much more common in the
poorer and less hygienmic classes of 2 community  In India
however social status 15 based more upon birth mto a caste
than upon wealth and cannot therefore be taken as an
indication of the standard of Ining and hygiene  Thus lepross
15 found 1mong the highest and the lowest and the wealthest
nd the poorest (Muir 1932)

As long as leprosy 1s endemic 1n & country 1o one can be
considered free from danger of infection whatever his class
Duning the pre chnical infectious stage the patient 15 alwavs
hable to spread fection to his unsuspecting contacts
Cuvats

Much has been wrtten on thus subject and there seems no
doubt that 4 hot morst or cold morst climate promotes leprosy
among people with low standards  The hot moust chimate in
sect nfested  swamps  encourages <elf moculttion  through
scratching of irntating bites whle the cold moist chmnite en
courges crowding together 1n inadequate room 1nd bed spice
= both 1denl condstions for the spread of infection 1 a family
(Lowe and Chatterp 1930 Mills 1936 Shionuma 1938)

Some have stated that serside residence is bad for leprosy
but more evidence 18 required

A temperate furh dn cimate 15 the best in leprosy s
tuberculows  and dhurn ) and seasonnd temper wture varation
if not excessne re 1n whantige

2 [



CraptER Five

Resistance and Tissue Reaction

TSSUE reaction must be distinguished
from what 15 generally known as * lepra reaction, swhich s
discussed m Chapter Eight  One of the most stnking and
puzzling features of leprosy 1s 1ts low tovicity when compared
with other diseases—the fact that 1n some cases the skin may
contamn millions of lepra bacill to the square mnch, and yet
for a considerable period to begin with the patient may show
Ihttle or no toxic symptoms, and the presence of bacillt may
cause only such shght chmical signs that he 1s not even anare
of the existence of senous disease

Nature o Tissue Reacrion

The signs and symptoms of leprosy—macules lepndes
wfiltrations nodules swelling of neres—are caused by local
reaction of tissue cells to bacilh which have imvaded ther
neighbourhood  This tissue cell reaction may be taken as
an attempt—arymg very much m its degree of success—to
destroy the mvading bacilly

The theory 1s propounded that this reaction 1s of an allergic
nature  All patients are anergic to M lepre to begin with
In some the bacilli on entering the tissues provoke after a
short delay a local allergic reaction which 15 capable of destroy
g or lmting the spread of infection  In others delay 15
longer and the allergic actnation when 1t comes 1s meflectine
and mcapable of destroying or Iimiting infection (Rotberg
1939 Davey r1946)

It »s not hnown whether
the reaction 1s chrefly centred 1
and the s Iral sy

{ It

¥

ytes take part, but
m the skin



Resistance and Tissue Reaction
The following important ponts should be noted —

1) Reaction does not take plice immediately 2
varying time lag wntenienes between contact of
baciil wih cefls and actnation of cells

{5) Reaction when 1t does take place taries widely
miensity

{¢y Actnation 1s confined to the site of contact between
cells and baolh but local actnvation seems to
bring with 1t 1 systemuc change by which future
acination thes place more readily mn new or
cxtending lesions

) Adnation does not remam at one antensity but
Ructuates  Thus there 1s an ebb and flow 1n the
colour  thikness and  conspicuousness of the
lestans and aho v the number of baalli found
w biopsy smews  Nodules and macules may
appear and dusappear in 1 few davs tme flare ups
may cover 1 few weeksor months o the fluctuanon
may he seasond reachung uws height generally w
the hottest or mest trying time of the yer fsec
p 7

{¢} Other things beng equal reacyon 15 at fimt
direct rato to the number of baalh but baalls
n great exeess seem to quash revction

e hue no exict hnowledae of what 1akes place « hen
actnated cefl comes in contact with one or more lepra Haaill
but the following v pothencal description fits the known facts

kercton shows ttself m ceffulir muluplication and n
fltedtion baatl are tngested wnd to 3 vioang degree
phigocytosed by the cell It 15 not clearis known whether
the small round lymphiod cells winch form the basis of the
miiltration wn Al tpes onguate i the focy! ussues or are
pantly derned from the bload streim But 2t 1 probible that
the tharuten tic cell  the Jepry cel) 1n the lepromtous and
the epithchond and mant ce i the whercpdond - we chicfh
if not entirely of local monocyte (reuenlo-endothehal) ongn



Manual of Leprogy
DEeGREE oF RESISTANGE

The difference between these two types—lepromatous and
tuberculoid—depends on the degree of resistance of the patient
and the amount and timeliness of cellular actation

When these are low, the cell ingests the bacillus but 1s
unable to destroy 1t Instead the bacillus multiphes m the
cytoplasm and the lepra cell (pp 6 40) 15 formed

When they are high, the cell destroys the bacillus and takes
on an epithelioid or multinuclear (p 59) appearance

It 15 less clear what takes place n cases where neither of
these characterisuic cells appear but apparently there 1s some
muld reactionary process, and the bacilh are unable to multiply
to the great numbers that they do 1n the lepromatous type

The localised nature of cellular actrvation 15 shown m
some of the vanettes of leprides (p 50) The bacilh mfiltrate
surreptitiously through the surrounding chnically normal skin
and are pursued by the ine of advancing activation indicated
by the spreading inflammatory margin of the leprnide

The statement that up to a pomt reaction 1s 1n proportion
to the number of bacillt 15 confirmed by the tuberculod
vanety of lepra reaction (p 62) mn which delayed actnation
allows the bacilli to multiply to a greater (but yet lmted)
extent m the skin and nerves When at last the cells are
activated they find many bactlll accumulated and like fire
with abundant fuel their inflammatory outburst 15 so ntense
that 1t not infrequently causes complete elmnation of bacill
(Fig_42) huge

The lepromatous type where baaill multiply to hus
numbers without any proportionately great reaction suggtlslb
the quashing of actiation by excessive numbers of bact :i
Lepra reaction with 1ts bearing on this subject 1s discusset
1 er Eight

" (':Il‘]l?ep t]epro%nm test (p =23) throws consderable Light on
the question of resistance and tissue reaction

NATURE OF RESISTANCE
There 1s no evidence that M lepre can incite cﬁ';cl:dt
general immumnity  No speaific serological test has been fou
20



Resistance and Tassue Reaction

practicable and the Iepromin test 15 speafic only when m
4 casc of leprosy 1ts result 1s negatne

Resistance as found in leprosy may roughly be divided 1nto
four kinds —

(a) Matural Resistance —This term 15 gnen to the abibity
of the body to produce 1 timely tnd efficient reaction to

{
P
i o

Fis g

DT« lep o 1 lr1n of

@ (gh Three fom ¢ tubercul 1

oo tnd out s un flected by
Hoafhoa

brallt when they enter the tisues  This reaction 1«

sufficient ether to suppress the infection immediately nd

entireh or At leust to hmat and  arcumsenbe s

growth The power thus to rect 15 present in the

great myonty  of people but 15 abent an 1 munonty

As far 15 we know tt o not directh dependent on the
at
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general health seemg that pattents in poor healt
often show marked resistance and Iimitation of ther
lestons , while others m spite of a strong constitutios
and excellent health go on rapidly to the mor
severe type (see p 113)

(6) General Health—As m tuberculosts this factor 15 o
undoubtedly great mmportance, though not of th
same order as natural resistance  Other things beng
equal the strong healthy, vigorous man 15 mor
hkely to resist or to recover than the weak sl
nourished one (see p 115)

(c) General Acquired  Resistance —This 15 shown by the
tendency mn lepromatous cases who have reached
the fourth stage (p 34) to elimnate infection and
m some cases to recover, apart from any specral
treatment

(d) Local Aequired Resistance —The flat centre of an actve
spreadmg lepnide (p 52) illustrates this  Some
change has taken place tn the centre which presents
the mfectton turmng back onts trall  Also such an
area will often remain unaffected when a tuberculod
case degenerates mto a lepromatous and the sur
rounding skin 1s infiltrated (Fig 4)

It remamns to be seen whether treatment with sulphones

can bring, about the stimulation of natural reststance when 1t has
reduced the number of bacilli in the body (Chapter Nmeteen)

GeneraL Hearta

The general health of the patient has been mentioned
as of great 1mportance as 1t 1s 1 tuberculosis, and secondary
only to the natural resistance  In the tropics patients admitted
to leprosarna are generally found to be suffering from x:omphr
cating condittons—malara  helmintiic infestation sepsts O
teeth et. vencreal disease and above all malnutrtion
Mental depression 1lso leads to physical depression In
women pregnancy {Juillot and Curer 1946) 15 another scnm:;
complication ~ All these lower the patients resistance am
predispose to leprosy, and their removal often results 1 an
amelioration of the leprous condition
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LEPROMIN TEST

Use

Many attempts have been made to find a serological or a
skin test to assist 1in the dingnosts of leprosy  None has so far
proved of general practical use and it 13 caster and surer to
diagnose by clintcal or bacteniological methods  But the
histamine and pilocarpine skin tests are of value in certain very
early cases (p 89)

The lepromun test 1s not used for diagnosis  Its value ss
m (g} esumaung the resistance of the already diagnosed
patient (b} confirming the type (¢} making the prognosis
and (d) gining guidance as to treatment

1t may also be used in testing supposed cultures of lepra
broth as Vf lepre used as antigen in the test imanably gies
a negatnve reading in lepromatous cases while other acid fast
orgumsms  when used 1s antigen  generally gne 4 positne
reaction

TrensIQue

A suspension of antigen contamning lepra bacillt 15 injected
wtridermatly  The result 15 read after twenty four to forty
eight hours or after four to six weeks or both

tntigen —As lepra bacills cannot be cultured i rutro 1t 15
necessany to prepare the antigen from leproma obtained from
patients  There are two methods of doing this  the ongmal
way used by Mitsuda the onginator of the test  nd a much
more accurate onc which though requinng more time
permuts of exact standardisition

(a) Fxeise 2 number of lepromatous nodules gencrally
from patients ews  Stenine by basling in water for forny
minutes  remove qll epithehum  mince up fine with knife or
sctsors  dewiceate over sulphunic 1cid or calem chlonde i
Avacuum jar - Grnd up fine in 1 mortar adding stenle saline
i small quantiies  pipette off supernatent flmd  Repent
this several tmes ull most of the matenal has been suspended
The suspension can be roughly stindardised by counting the
number of bacilh on a hrmocytometer shde Lanlh oz ce
winyected intradermally

3
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(b) Dharmendra (Dharmendra and Lowe, 1943) has
described a much more accurate method of obtatning bacilly
fice from tissue and hpods  He grinds up nodules m chloro-
form, obtning a suspension, which when pipetted off contains
the bacill and 1s free from tissue  The chloroform 1s evaporated
and the residue extracted with ether to remove hpods  The
residue s dned weighed and suspended 1n saline to the standard
strength of 1 mg of powderin 10c ¢ ofsaline Thedoseiso 1¢¢

It 15 of great xmportance that there should be a standard
antigen and a standard method of performing and readmg
the test  Dharmendra s method 1s the one of preference but
those who have not the facilities for preparmg the antigen
this way must be content wath the less accurate method

Performing the Test —The antigen should be kept m sealed
glass ampoules stenihsed and ready for use  Inmject the antigen
1nto the shin, rasing a small wheal Two 1njections should be
made one 1n the centre of a lesion and the other 1n apparently
healthy skin , the reactron 13 sometimes stronger in the former
than i the latter

Reading —Using Dharmendra s antigen, if the test 1s positne
there 15 an angry flush, 6 to 1z mm 1n size, at the site of
myection 1n twenty four to forty eight hours and a nodule
forms gradually from the third to sixth week (average reading
four weeks) which 1s 4 to 12 mm 1n diameter and of strongly
positive liquefies and bursts at the centre  Readings should
beregistered as — +, ++, or ++ + (seep 103)

With the first described antigen the immediate reading 15
less strong but the delayed retding 1s equally or more strong

The lepromatous type gives a uniformly negative readng
The tuberculord gives a positne reading varying n ntensity
as hetween cases and often varying in repeated tests from tume
to time 1n each case

In uncharactemstic cases the reading sares between
negative and shghtly positne

Speaking generally, the higher the reading the greater
the natural resistance and the better the chance of recovery
If the reading 1s weak especially if this occurs dunng a tuber
culoid reaction, the test should be repeated as there 1s sometmes
temporary suppression
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A subject of great interest 1s whether the posttinaty of the
lepromin test can be enhanced by the injection of Vf lepre
or other acid fast orgamsms  Miranda (1946) states that 123
children negatne to both the lepromin and the \Mantoux
tests were vacanated with BCG - In 1 menth the Mantoux
reaction was positine in all but onc and the lepromin was
positne 1n 87 (70 7 per cent) weakly positnve i 26 (21 1 per
cent ) negative 1n 10 (8 1 per cent ) only

Another matter of interest and umportance 1s to what extent
the lepromun test 1n lepromatous cases will alter from negitne
to positine under sulphone treatment (p 128}



CHAPTER Six

Classification of Leprosy

LEPROS\ , though 1t does 1 many cases
attack the snternal viscera 15 on the whole confined to the
outer part of the body and 1ts chinical signs are chiefly mn the
skin mucous membranes and superficial nerves, where they
can easly be exammned

It 15 partly on account of thewr easy accessthlity that the
protean signs of leprosy appearing in different patients are
s0 puzzling to those who have not had occasion to study many
cases
In the past, authorities worhing 1 different countnes
have made statements difficult to reconcile with each other,
except on the supposition that the same terms were used with
different meanings

It has also been realised recently that there are co!
vanauons from place to place as regards the sevent
relatis ¢ numbers of each type

For these and other reasons it
classification of cases and lesions w
accurate easthy understood and
accepted

‘There are yva
disease can be based according to1ts
chinseal signs topography bacterio
to infection etc

Tuberculo 15, for nstance, affectng 1n each case more of
less exclusts elv one or other organ—lung fadney meninges skin
bone etc —must primanily be div dedona topographucal basts

Leprosy was formerly drided mto Neduler {or Tubercula?)
and Maculo anesthetic to which later was added Mued 50
long as 1t was constdered an wcurable disease and the casher
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Classification of Lepros

lestons found 1n tropical and sub tropical countries werc not
known or considered ths purely chnteal and superfianl
chsafication was adequate

At 1 conference held in Manila in 1931 the classification
was changed to a topographical one the division being between
Cutaneous and Neural (Report 1931)

At the International Congress in Cairo 1 1938 the classifi
cation was modified to Lepromatous and Newral which s partly
structural and partly topographical rather an unsatisfictory
compromise

At the Pan American Congress 1n Rio de Janewro 1n 1946
this was agun modified to L and Tuberculord both
bemg consistently  structural :md based upon histological
findings  Also an intermediate type was mserted between
these two polar or strongly contrasting types called for want
of a better name Uncharactenstic to describe cises without
cither of the two typreal structures

Thus structural basis was adopted becuse 1t was realised
llnl the baste difference between the two mam types s not

dent on the top hical posttion—shin or nene—in
which the disease 15 situated or on such locl signs s nodules
1nd macules or yet on sensory changes such as anxsthesia
Al these occur 1n varying degrees in both polar types

The actunl difference 13 in the degree of resistance of the
tissues 1o the baallus  Low resistance produces a definite
Iistological picture known as leproma (p 40) which appears
m all tisnes—skin mucosy nerves nternal organs  hence
the lepromatous type (lepromatous being the adjectne from
leprom1)  High resstance gnves 1 distinctly different picture
known s tubercutord (p 49) and this 1s found both 1n skin
nd nerves

The first of these two hntologicnl pictures 1s the result of
anergy or absence of effectne tissue reaction  the second 18
the result of timely and more or less effectine tissue reaction
But one or other of these pictures 1s not 1hwvs present in the
culy stages  There 1s 15 1t were 1 pre lepromatous mcubation
penod nd 1 pre tuberculoid incubation period 1 which the
feaction to the baailh 1s shight or absent  The affected tissue
during, this period often <hows 1 structure which docs not

ay
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clearly wdicate the type which will ultimately evole nd one
which may even be difficult to distinguish from that of other
chronic mflammatory non leprous conditions  Hence the
term, Uncharactertstic which 1s applied {Chapter Ten)

This type also mcludes residual cases m which durng
resolution  but before complete healing, the charactenstic
histological picture has been lost There are also cases of
what might be called arrested development with lesions
which increase 1 size but continue to hold ther early
uncharacterisic  chronic inflammatory structure  Lastly, 1t
15 claimed by some writers that cases passing from tuber
culoid mto lepromatous or iice tersz adopt temporanly the
uncharactensuc histology

While this classification 1s acknowledged as an improyement
on previous attempts 1t rases two obvious objections —

1 The third type covers three or 1t may be sud five
different kinds of lestons  These may agree m ther
tatc histological structure and perhaps to a certain
extent m thewr static chmical features but they
disagree in the direction the case 1s gomg The
answer to this objection 15 that only the static con
drtion of the case can be recorded at any one time
the direction will be recorded as changes are noted
on successive examinations

2 A classification based on h
lak facik and expert p
to the oidmary doctor who has to diagnose and
classify leprosy cases The answer 15 that this 15
true but that the doctor must use simpler methods—
chnical signs bacteriological smears and the ICPFOWZ;“
test~—m making his classification These methos hse
however, must be based as far as possible on to{
histological structure which 15 the final co;rtm
appeal m any case of doubt Anyone \\;:h mon:rlcr
experience can, with the help of the three sx‘ bpasn
methods, classify with accuracy on a structural

the great majonty of cases

1 1 structure requires
1 not avatlable

a
This classification 1s not entirely sitisfactory, but it »
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disunct step forward and has cleared the way for further
mmprovement and efucidation

The following table gines n parallel columns the dis
tinguishing features of each of the three types These features
are discussed fully 1n the remaining chapters of Part 1

TABLE II
Man Stons v Basie Grassrication
| B ] Lepromatous Uncharactert ue ) Tobereulo d

lu " t1at oy 1(j!l.epmu urtounded | Small round cell | Epthel i and g -
o o d

apho dcell ofiltrauon as | ¢ lls urround d
il Tomanon | oth reh o | lymphod el
comp atv Ivlooe | flamm ¢oms 0 des
nerve  nfiltrat on PR e
slghtornl LN, e

( il aed
B py Post 410+ 4+ ++ Slghlyp tve + \Gmrlly negat
cord g to degree  or negat Tosts v
! of =4 1yo d | acute exacerh 1 o
a met | 1

o
Crcunser bed | M (les mult i and | Flat rd or Leprides  gener y
sknle p symm tr | smooth bl cled magnl aymmtr al few
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] late
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clearly mdicate the type which wll ultimately evolve, and one
which may even be difficult to distingush from that of other
chronic inflammatorv non leprous condittons Hence the
term Uncharactenstic, which 1s applied (Chapter Ten)

This type alo meludes residual cases m which dunng
resolution but before complete healing the charactenistc
histological picture has been lost There are also cases of
what mught be called arrested deselopment, wath lesions
which icrease m size but contnue to hold ther early
uncharactenistic  chrome 1nflammatory structure  Lastly 1t
15 claimed by some wrters that cases passing from tuber
culoid mto lepromatous or wice rerse adopt temporanly the
uncharactertstic histology

While this classification 1s acknowledged as an improy ement
on previous attempts 1t raises two obvious objections —

1 The third type covers three, or 1t may be sud five
different hinds of lesions These may agree i therr
static histological structure and perhaps to a certam
extent 1n therr stitic chmical features but they
disagree 1n the direction the case 15 gomg The
answer to this objection 1s that only the static con
dition of the case can be recorded at any one time,
the direction will be recorded as changes are noted
on successi € exammations

2 A classification based on hstological structure requires
laboratory facilities and expert personnel not av alable
to the ordmary doctor who has to diagnose and
classify leprosy cases ‘The answer 1s that this 15
true, but that the doctor must use stmpler methods—
climical signs bacteriological smears and the lcprﬁmdm
test—in making his classificaion  These met! Dhs,
however must be based as far as possble on i 4;
histological structure, which 15 the final Co:l‘:ra?c
appeal m any case of doubt Amyonc with mo e
expenience can with the help of the three szﬂ:};m
methods, classfy with accuracy on a structurd
the great majonty of cases

5 1
This classification 1s not entirely satisfactory, but 1t 1
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dustinct step forward and has cleared the way for further
improvement nd elucidation

The following table gues n parallel columns the dis
tinguishing features of each of the three types  These features
are discussed fully 1n the remaining chapters of Part I

TABLE 11
Marny Siens 18 Basic Crassirication

Form of
Examinaty n

Lepr natou | Uncharact st Tubere |ad |
1

I
H:kkw'“wj Lep 1t wrou ded Small ro nd o)l ipthlod ndg nt
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Geume bed M lomultpl and Fit  red o Leprdes  grerlh
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SUB CLASSIFICATION
In addition to classification mto one or other of the three
basic types each case should agam be sub clasufied according
to the various detarls that are gathered in case taking (p 102)
The Pan Amencan Congress (1946) approved the following
climeal sub classification —

TABLE IIT
Type Climcal Sub-groups
Lepromataous Macular
Infiltrative {diffuse)
Nedular
Neural
Generalised

Uncharactenstic Macular
Neural
Neuro maculr

Tuberculod Macular
Papular
Neural
Maculo neural
Reactionary
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Lepromatous Type

Emorocy

T:HS 1s the severe type of leprosy  The
patient has low resistance his tissues form a ferule soil for the
growth of mfection and 1n consequence the bacilll multiply
and spread throughout the body

The dusease 15 systermc but the chief chnical signs are in
the skin and mucous membranes and to a less extent n the
penpheral nerves (p 44)

The signs of leprosy are chiefly dependent not on wide
spread toxins but on the local reaction of the tissues to
the bacilh 1 ther neghbourhood The nature of this
reaction 15 obscure but 1t appears to be of an allergic nature
{Chapter Fie)

The distinctne feature of the lepromatous type 1s 1nergy
The absence of an unknown factor which has the power to
nduce umely and effectne reaction  This absence has three
mmportant results —

(¢) The only agent which could arrest the growth and
spread of bacilli 15 1n abeyance or 1t 15 too weak to
be effectne or 1t comes too late

{6) There being httle or no reaction the signs of leprosy
are wanting or obscure and the disease may advance
far before 1t 1s recognised

{¢) When at last tardy reaction does tahe place widespread
skin lesions appear corresponding with the dis
trbution of the baailh but by that time the mfection
has dug itself 1n and reaction 15 no longer effectine
1 checking or localising 1t
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Crinrear Course 1v Sk

The wutial site of entry of mfection 1s generally obscure
only occasionally can 1t be recogmsed  After entry the bacill
multiply 10 an unknown reseryoir from which after an indefimte
period, they are broadcast throughout the body  This results
mn the creation of multiple foct particularly 1n the skin but
often there are no mmmediate chimcal signs  Skin foct
form centres from which baclh gradually penetrate the
surroundmg skin and sooner or later, as delayed tissue reaction
oceurs they become chnically recognisable as multiple nodules
or macules pink and/or pale 1 colour

These signs may at first be fugitive coming and gomng at
mtervals or standing out only when the skin 15 flushed by
exercise, heat or emotion  But gradually they become more
permanent and are panted by slight thick of the kin

Sometimes, and 1n some countries more frequently than in
others early lesions of the tuberculod or uncharactenstic type
precede the lepromatous type (Fig 4) Doubtless these
occur more frequently than 1s reabsed, and may often pass
unrecogmsed  Indeed some authorties state that 1t 15 the
rule rather than the exception for tuberculoid lesions to precede
lepromatous ones (pp 66 110)

STAGES

The course of lepromatous leprosy, once st has become
established and recognised may be diaded mnto four stages
which however, overlap exch other

(a) Macular ~Mncules vary m number from a few to
multiple  They are arcular or elliptic vary n dameter fmn:
0 5to50cm ormore tend to be shghtly raised i the centr
and fade off into the surrounding skin at the margin They
show pink 1n a hght skin and pale as well as pmk or coppery
m a dark stin  There 15 only shight loss of sensation They
tend to increase mn size 1nd, where there are many M one
areq to coalesce (Fig 17) !

(8) Diffuse or Infiltrated —As macules jom togethe
form larger arcas of diffuse wnfltratron which gradually -
through the most of the shin  The parts which as a rule 1¢!
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DIFFUSE LEPROMATOUS THICKRENING

Fio 5

Th kenng of fce w th be Thickenng of fac with fattened

Erning of le ntiass and loss nose and of  lp wth ¢ mplt
of yebrows alope

Fic 7

DA wfiltaunof th abd mn wih

Pomnent knm kg and th bgn
n ng of nodulat on

P B
El phantod th & nngof L gs



Manual of Leprosy

longest exempt are the mesial regions of the trunk front and
back (Fig 17), and the flexor aspects of the elbow axilla
grom and neck The colour 1s sstmlar to that of macules, but
there 13 a gradual tendency for the wmfiltration-—no longer able
to spread horizontally parallel to the shin surface—to penetrate
deeper and cause more thickemng This 15 recogmsed by
picking up the skin between finger and thumb (Figs 5to 8)

(¢) Nodulation —While thickening may at first be diffuse
and regular, there 1s a tendency sooner or later for wregufar
thickenings to protrude 1n the form of either nodules or localised
broader patches The forearms, legs face and ears bemg
the most exposed parts of the body and most hable to njury
are those most affected The lton Like appearance of the face
(leontrasis) 1s well known Nodules may be sessile or peduncu
lated (Figs 7 and 9 to 12) They may be crowded together
or widely distributed The reason for nodulation ts obscure
but 1ts location 1s to a certain extent deterruned by exposure
to mnjury or by the scars of previous shin diseases

Thickening and induration may extend mto and similarly
affect the subcutaneous tissue At times there are subcutaneous
nodules or indurated areas which feel under the movable
covering skin hke patches of sole leather

(d) Ulceration or Resolutton —At this stage nature shows a
tendency towards ehmmating baall ether by discharging
them through the skin surface or by absorption

In some cases, especially those complicated with acute
exacerbations, there 1s a trend towards hquefiction and bursting
of nodules  or the coyering epidermus of nodules and thichened
patches breaks down under internal pressure leaving a ras
ulcerating surface  This raw surface 1s apt to become seplic
and the indurated base may take long to heal

In other cases resolution takes place without ulceration, and
there s a tendency for the disease to hmut uself and die out ifthe
patient does not succumb tosome comphication during the process

OrHER SKIN CHANGES »
These are sensory alterations of various hinds and trophic
changes 1n the epiderms, hairs and sweat organs o arc
Sensation —Sensory changes m the lepromatous typ!
3t
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LEPROMATOUS NODULATION
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longest exempt ate the mestal regions of the trunk front and
back (Fig 17) and the flesor aspects of the elbow, avlla
gromn and neck  The colour 1s sumilar to that of macules, but
there 1s 2 gradual tendency for the infiltrattion—no longer able
to spread horizontally parallel to the skin surface—to penetrate
decper and cause more thichemng  This 15 recogmsed by
picking up the skin between finger and thumb (Figs 5 to 8)

(c) Nodulation —While thickening may at first be diffuse
and regular there 15 a tendency sooner or later for wregular
thickenings to protrude n the form of esther nodules or localised
broader patches The forearms, legs face and ears, being
the most exposed parts of the body and most hable to mjury
are those mast affected  The hon like appearance of the face
(leontiasts) 1s well known  Nodules may be sessile or peduncu
lated (Figs 7 and g to 12) They may be crowded together
or widely distributed  The reason for nodulation 15 obscure
but 1ts location 15 to a certamn extent determuned by exposure
to 1mury or by the scars of previous shin diseases

Thickening and nduration may extend suto and stularly
affect the subcutaneous tissue At times there are subcutaneous
nodules or indurated areas which feel under the movable
covenng skin like patches of sole leather

\d) Ulceration or Resolution —At this stage pature shows 2
tendency towards elimnanng bacilh ether by discharging
them through the shin surface or by absorption

In some cases especially those comphcated with acute
exacerbations there s a trend tow ards hquefaction and bursting
of nodules  or the corenng epidermus of nodules and thickened
patches breaks down under nternal pressure leaving a rav
ulcerating surface  This raw surface 15 apt to become septic,
and the indurated base may take long ta heal

In other cases resolution takes place without u
there s a tendency for the disease to it atsell and die ou!
patient does not succumb to some complication during the process

Tcerattion and
t1f the

OTHER SniN CHANGES N
c
These are sensory alterations of various kinds and trop
changes 1n the epidermis, hairs and sweat organs o s
Sensation —Sensory changes m the lepromatous P
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much less than mn the tuberculoid except when secondary
changes mn the hands and feet intervene mn the later stages
Tactile sensation 1s lost only to a shight degree but pain and
thermal sensation become more defintely absent as the disease
advances {p 81)

Trophic Ghanges —Leproma especially n acute exicerba
tion, causes marhed swelling of the shin and pressure on the

e

Fio 14

An s 1 1ble carly leprous les o The
Mdomen 1 €0 t{rd with m) and
rcy hea) [ollowng S
¢ n the androtc
sweating  SXCR e teft £ nk wh b

Jeprous fesion 1n
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unea fla @
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Compensatory hyper dros smpatient oy an ) sabside they leare

i an s of 170 the skin and especially ltll;c

s

epithelum, atrophic and wrinkled like 2 dcﬂatcd:ascchd\ o
balloon or crushed parchment Thus 15 further mer

the destruction of the elastic fibres 10 the shin clleles snd

A simular process snduces atrophy © r

sweat organs causing deformity of st
suppression of the sweat function e 105?[ of hawr

noticeable i the eyebrows beginning lateral )1:!

mesially  Also 1 some cases there 18 prtia

alopeaia (Figs 5 6 9)
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Thelossof weatfunctiontsmostmarkedmtheltnbs  mdeed

these may be campenstary hypenidrasts i the 1ace and trunk
Figs 13 14)

Changes take place m the pub similar to those m the
bas  The prewure of leproma on the nut beds espeenitly
during prolonged reactions results n deformuty of the nuls
with lnagutudmal ndging and a tendency for them 1o become
Juorter and even disappear tltogether  Thrs 1s ;o marked
contrast to tuberculod secondary lestons where the softened
Ringers may shorten hil the nai 15 1t Jast perched on the hed
of the metacarpus

Secondany trophic changes m the hands and feet e
de crihed 1n Chapter Elcven

Mucots MeEusra Es

et fo the shin the mucons membranes 1re most senousty
sffected 1n the lepromatou type  The lesions are verv stulae
10 nature to those of the shin

The wmucous membrines imohed are thosc of the nese
mouth pharvns and the respiriory [asages down to the
larger broncn  The lungs and the gastro intestmal tract
from the top of the eesophagus downwards are exempt

The nose may be wmfected comparnely early and 15
often posible to find baclls in scrapings from the septum
beiore there are ny recogamsable chinrcal signs  In advanced
cases there 15 consderable thichening of the mucosa with
nudule formation and ulceranon  Often the cartdagimou
septum 15 destroved  but seldom the bony septum unless there
15 the complication of sprrochatal mfection  This and the
contraction foll ! cuse dey of the lower
pirt of the rdge (Trg 61 Nodulttion and the crusts covermyg
vicers often cause great distress by blocking resprration
Septic mfecnon 3 apt to sprend to the eye espeually after
blocking of the lacrimal or neal duct

The mouth scldom shows sgns beloie the skin ha been
severely affected  Later there 15 inbltration of the palate
and tongue often followed by nodutition  Ulceranan of the
fauces and elottss followed by contraction cruses the typieal
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hoarse vowe and later, dyspncea  Dyspneea is of the mspiratory
tvpe not expiratory as in asthma

The trachea and larger bronchr may be the site of infiltration
ind large nodules These sometimes lquefy and burst
especrally duning an acute exacerbation, a quannity of pus
nich i baall 15 expectorated occasionally leading to a false
diagnosis of pulmonary tuberculo 1s (p g8) (Lie 1g,6)

Lympr Nobes AND INTERNAL OrGANs

The Lumph nodes act as filters for baaillt and 1n the earler
stages help to arrest bacillt before they pass up the lymphatics
mnto the blood stream
Apart from septic com
plications they are not en
larged to the extent that
they are 1n tuberculosts
Lymph node puncture 1s
sometimes used as a help
to early diagnoss {p 85)
Caseation and hquefac
tion do not take place
in tuberculosts

Internal  Organs —The
testrcle 15 the only mternal
orgin to be attacked and
damaged nd destroyed

fie 1 This 15 occasionally fol
Gynecona b n shre male pat ent Jowed by gynecomasta
{Fig 15)

The Iiver and spleen are sometimes enfarged temporarily

¢ evacerbation but ordmarly they gne no

during an 2cut
ctions of the Iner 2re

climical signs or symptoms and the fun
seldom mterfered with

Nerve InvoLvEMEMT
In lepromatous leprosy ne
but have hittle tissue reaction
trnely shight Loss of tactile sensa
but analgesia 13 mare definite
38
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Lepromatous Type

sometimes preceded by symptoms of neural nature—tenderness
and thickening of nerves with areas of lost sensation on the
arms and legs These symptoms may persst even after
lepromatous lesions have definitely established themselies
thus producing what used to be known as miced leprosy

In the later stages when resolutton 1s beginning to occur
neural symptoms generally become evident and there 1s lovs
of sensation often extensive and accompamed by deformities
{see p 68) This 15 perhaps the more common cause of
mived leprosy

MoreiD AvaToMy

Skin —It 15 easer and more profitible to study the pathologs
of leprosy from biopsy than from autopss maternl  The

F 6

S tn fnodal Not the ! y ppear fh

Ip el toth kftofthec pllc whech ent g

pplla  tothe bepd mlly £ fom cil
St nH €L ( 330)

former 15 readily obtamned and the growth and vamations of

lesions can be studied m correlation with chimcal signs  Death
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1 often p led by some comphcating disease which alters
both macroscopic 1nd MICrosCOpIC appearances , 1M the studv
of autopsy material this should be hept i mnd

A prece of skin 1s taken from the edge of a macule mcluding
heahthy and affected tissue  Seetions show a fes baaull around
the sub papillary plecus and its papllary branches  There
15 lymphoid cell mfiltration round these vessels Exarmnmg
the macule end of the sections there may be deeper infiltsation
round the hair follicles and sweat
organs In suitably stained
sections the cutaneous nenc
branches m1y be seen sometimes
surronnded by nfiltration  but
not themselves 1nfiltrated
{Fig 19)

Lepra Cells —In a more ad
vanced stage examimbg sections
taken from a diffuse leston the
mfiltration © seen to estend
deeper i the shin Tepra celbs
mAy be seen somenmes arrwnged
n folhcles surrounded by smilt
round cells  In 2 Zicht Neeben
stawned sectron lepra celly e seent
to contamn globe shaped bodies—

glom —fifled or partly filled
Fie 17 withred staed bacilli (Fig» 1 )

Spread ng lcpdmmbadtauw macule Tissue staned  sechions thl\i
over c¢h t and abdomen Nate te
Tading crratd margms ton  1epra cells with 2 vacuold
{Iu nee of Yéiatiu?es oformdflue  gppearince hence the m&nc
e 1 ns and that the middle Ine wsuda
the la t to be afT cted foams cell (Fig 16} 0
1936)

The nature and orign of lepra cells are obscurc Somz;:
have suggested that they are caused by bacillary blochmg of
lymphatics It 15 more Ithely that they result from wmtr?
cefiulr multphcation of bl \Macrophages (hustiocytes)
sngess baaith but not bemg ot ated they cannot phagocyioe
them  nstead they are themsebes parasitised

The foamy appearance 18 duc © hipotd 0T WX

materral
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which may have a nature similr to fresh bacill as both stan
with sudan III though the brall are more acid fist than
the hpord material Tt scems not unhkely that the lipoid
1 produced from the bodies of dead bacilli and forms a matrix
m which the still lning or 1t least acid fist organsms e
embedded

When the most advanced of lepromatous lesions the
nodule 15 examined 1t 1s found m addition to lepra cells and

ti p dngeds falpontu macu
Not thtthe flt t w h flyof m il mph d

t

t

n dng the norm 1 « erondth plomot
m o ls Smal @E ( 8,)

small round cell mfiltration to contam a large amount of
fibrous tissue much finer than the ordinary collagenous fibres
of the skin  Later this contracts and causes hardemng of
the nodule which to begm with s soft and vascalar  The
hur follicles and sweat organs are often destroyed and the
epidermal interpapillary spaces e flattened out

Immediately under the epidermus there 1s an wnunfiltrated

£t
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layer with few cells but some fibrous tssue (Figs 2 16) In
dark skins the melamin pigment which normally penetrates
the 1nner layers of the eprdermis 1s notably diminished

Exen n advanced lesions the nerve branches in the conum
although surrounded by cellular infiltration are themselves
but Ittle or not at all infiltrated , this 1s 1n marked contrast
to the tuberculowd type

Mertes —If subcutaneous nenve branches are examined they
may be found to contan from a few bacilli up to massne
infection (Fig 19) Lepra cells may be found but the degree
of cellular mfiltration considering the number of baaillr »
very shight

When the larger nenves are affected the histological picture
1s stmlar to that i the skin showing lepra cells and small
cell nfiltration  New formation of fine fibrous tissue 1 often
found m and around the nerve bundles Later these fibres
may contract and strangulate the axs cylinders  The degree
of nerve molvement 15 however much less than i the
tuberculod type

Blood Vessels —The larger blood vessels are not affected to
any great extent In the subcutancous artersoles there 1s a
pernascular mfiltration but to 2 much less degree than m
the tuberculord type It 1s dufficult to gather {rom ordmary
biopsy sections the great degree of vasculanty of lepromatous
lestons as the vessels collapse in the process of preparation
Bacills are found 1n the endothehal cells especially 1 the
papillary end loops These are best scen 1n the spreadng
margms of well advanced lesions  The postion of these baaith
in endothehal cells 1s of much importance as it affords a
probable explanation of how baall enter the blood stream

20) {Fite 1941
® Bale(ltmza 1?4c<))mmon mn adianced cases nd CSPCC‘“]}:)
duning acute exacerbations  Baall are found looscllm the
plasma but chiefly nside polymorph and monocyte ?c > b

Dunng the ordinary chrome course of leprosy polymorp: "c
are rarely seen 1 lepromatous mfltraton , but dunng ac;ll ¢
exacerbations and n proportion to therr acuteness hl
tissues become flooded with polymorphs e have sc;n (c!;
strikingly shown 1n a section through a lesion only the deep!

e
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part of which was reacting In the reacting portion there
was 1 massi¢ polymorph invaston with but few bacilli remun
g  while in the non reacting portion there were many
bacill: but polymorphs were absent

Mucous Membranes —Except for the distinctne features of
mucous membranc the histological changes i lepromatous
leprosy are similar to those mn the skin

Internal Organs —With the exception of the testes the mternal
organs are not as a rule seriously affected at least as regards
therr function Baallemia imphes that many baalli must
pass through or temporarnly rest m their capillartes but actne
lepromatous follicles are not found to any great extent

In the Iner and spleen the kupffer cells and spleen pulp
cells contain baaillt  Fite and Gemar (1946) state that therc
may be five bilhon of these 1n the liver of a farly advanced
case, but that few proliferate to form muilary lepromata 1f
1t 15 remembered that a large proportion of these bacilli before
reaching the Iner must pass through the lungs and the walls
of the stomach or ntestines 1t 1s clear how resistant to infection
these organs are  Although we call lepromatous leprosy 2
systemic disense 1t appears that it 15 in reahty a disease of
the skin certam mucous membranes the peripheral nerves
and the testes  The mternal organs are affected only ncidentally
and only for so long as these principal centres harbour the
diserse  Indeed 1t would appenr as if the Iner spleen, lymph
nodes and possibly the bone marrow act chiefly as filters and

destrovers of infection
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Lepromatous Type—contunued

Lerra ReacTION

YUPTOMS —The acute exacerbation
which comes on suddenly 1n lepromatons ¢ases causing general
febrile symptoms and focal mflammatory signs—redness swell
g ordema ete ——1s the most distressing tnd harmful condition
connected with the disease It must be dntingmished from the
ordinary reaction of the tissues to bacillidescribedin Chapter Fn e

It seldom occurs before the infection has become generalised
and farly far advanced Local mflammation 1s chiefly 1 the
lestons of the skin and mucous
membranes though the periphe
ral nerves may also be imohed
and there may be swelling of the
testicles Iner and spleen and
pain 1n the bones indicating that
these organs are also affected

The entire lepromatous areas
of the body may become simul
taneously flamed or reaction
may at first be confined to lesions
of only one part such as the face
(Figs 21 22) other parts bemg
affected later in succession  Dif
ferent layers of the skin and
subcutaneous tissue may react at
one time say the deeper layer
first and the more superfical
later (pp 42 44)

Lepra reaction may be shght and of short duration  or 1t
may be very severe with high temperature lastmg for weehs

42
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or even months , or the symptoms may come and go returning
at rcgular or 1rregular mtervals
In the severe form there may be exfoliation of the eprdermus,
or hquefaction and abscess formation 1 nodules and other
indurited lesions  Abscesses may burst and heal rapidly, or
vleers, often cxtensive 1n size may be formed and heal only
with difficulty after the
reaction has subsided
There may be stmul
taneous reaction mn the
mucous membranes
with nflammation and
ulceration of the nasal
mucous membrane and
swelling of the glotus
causing aphoma and
dyspneea Nodules of
the trachea may hquefy
and burst discharging
1 therr pus in the sputum
and there may also be
‘l ulceratian of the tongue
{ palate and fauces
Mild  reaction
| on the other hand
o may cause only miror
Fio 2 nflammatory  swellng
St s excten N eI of Temons and the ap-
pearance of new lestons
with or without febnle

)

[

formerly not visible , 3t may occur
symptoms

Ryrie (1938) found that the onset of lepra l’ei\C(lOXc]d\\b:\S
heralded by hypesalgesta of the soles of the fect ehcit d é
strohing the plantar surface with a pencil or other hars
strument N e

Inciting Factors —Lepra reaction may occur 1n those o
are n good general health but 1t 1s more common 1n t! be
whose health has been depressed by complicated diseases x\i
stress and strun, or by climatic conditions such as cxcess
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heat or cold It 1s infrequent for mmstance 1n the Owern
Province of Nigena where leprosy 1s a very common disease
but 1t was found much more frequently in African troops
affected with leprosy returming home to this province from the
war  apparently the stress of military lfe had brought out
lepra reaction  Bowel conditions such as chrome dysentery
and dietary defects such as vitamin deficiencies are particululy
lhiable to provoke lepra reaction

Etology —The mechamsm of lepra reaction 15 obscure
Some have suggested that 1t 15 due to rapid multiphcation of
baall and have stated that examination of lesions before and
dunng 1ts occurrence shows 2 marked ncrease 1n the number
of organisms

Agamst this hypothesis there are the following argu
ments —

() Reaction comes on too suddenly to permit of the
cause bemg muluplication of Af lepre (ordinanly
a slow grower)

() In lepromatous leprosy there may be billions of
bacilh in a small area of skin without any sign of
lepra reaction

{¢) The apparent increase 1n the number of bacilli may
be due to the inflammation bringing the bacilli
to the surface of the skin where they are more
easily found

(d) lodides administered by the mouth produce focal
and general symptoms indistinguishable from
lepra reaction within twelve hours or less after

ation the signs gradually passing off
after forty eight hours when the 10dide 1s elimin
ated from the body How sodide reaction takes
place we do not know but it can hardly be
argued that 10dides caused a sudden increase 1n
the number of bacilh

1t 15 more hikely that lepra reaction 1s of an allergic nature

but how 1t 15 procked we do not yet know Bacillemia s

most marked dunng lepra reaction  Expeniments have shown

that the ntravenous mnjection of lepra bacill does not mnduce
47
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reactton so that bacllerma 1s probably the result not the
cause of reaction  Tor a hypothests connecting histamine with
lepra reaction see Wharton s paper, p 136

The Role of Sepsis —While lepra reaction 1s primanly the
result of sensitisation to M lepre there 1s considerable evidence
that septic orgamisms lodged in the dewitahsed skin or
open wounds complicate and aggravate the condition  Further
evidence 1s that acute reaction sometimes occurs in epidemc
form spreading like erysipelas from patient to pattent This
15 m those h lised 1n old, dark and not too
clean wards

The Threshold —Some patients are always on the verge of
reaction , the least indiscretion of diet extra exertion or change
mn weather 1s sufficient to precipatate it Others require a
much more serious inciting cause to bring 1t on It 1s con
vement, therefore, to speah of the reaction threshold  An
mmportant part of treatment 1s to raise this threshold, for a low
level 1s an indication of activity of the disease

Yo
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Tuberculod Type
Eviorocy

T{ls ss the mild type of leprosy  The

patient 15 capable of developing resistance nd to 1 grenter 3
less degree the tissues by their local reaction hmut the sprod
of nfection

In some cases there 1s only one lesion nd that mu
ocqasionally oceur at what 15 obviously the site of mocul won
One example of thi was referred to on p 9 a barber who
after shaving a lepromatous patient used to strop his rizx
on his forearm A single tuberculowd lesion developed corre
spondimg closely with the area used as a strop and striceh
confined to that area

The term  tuberculosd 15 gnen on account of the
histological resemblance of this type to chromic lesions m
tuberculous it s a somewhat unfortunate term 1 1t 15 often
confused with  tubercular  the word formerly used for the
severe form now called lepromatous

When two or three lestons 1ppear simultincoushy on widel
eparated parts of the body or when thev are multiple there
can be little doubt that as in the lepromatous type there
has been a reservoir where bacilli have muluphed and from
which they have been drsseminated

Thus the of tub loid lesions 1 g i
simifar to that of lepromatous  The chief difference hes 1 the
greater resistance exerted by the tissues agunst the bacillus

CuvicaL Cousse

This depends on the degree of resistance nd the ability
of the body to produce umely and effectne tissue reaction
before infection has mcreased too much and spread widely

+ 9
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Aborte [estons —These can best be descisbed by Tecountng
three cases 1n the writer s own expertence

The first was a Yyoung, man sent with a patch of anwesthesin
on the back of the hand about 1 to 1 5 cm m diameter A
biopsy smear from this site showed no bacill but a few acid fast
bacilh were found on eveming and teasing out a small nerve
branch supplymng the affected sk area {p 87) Semsation
returned to the skin and the
patient had no further trouble

The second was a youth who
came with slight bending of the
Dttle finger and a feelng of heavt
ness m the left hand  There was
no other sign  After excluding
other possible causes the ulnar
nerve sheath was spht longitudi
nally above the elbow and a few
nerve fibres scraped off A few
aad fast baaifls were found on
these fibres (p 88) The left hand
condition  entirely  disappeared
and there were no later develop
ments up to seven years later
(Lowe and Chatterji 1941)

The third case was a police
officer who had been lhwing
Clionic  partly  bumtout @ malanous part of India and
fepr matou ‘ca ¢ wth videpread yay yn o dehilitated condition
1‘";2 ?fc‘:nun I\m?‘é‘a’::’en:‘;;n 013 Several tuberculoid patches had

developed on the lmbs and
chest A change of clymate and treatment for malania led to
diappearance of the patches and complete recovery

These three cases are typical of many others 1 which the

disense aborts eithe r spontancously, after some slight operatrve
wterference or following wmp! nt of general health

TP

LEPRIDES
Skin lesions of the tuberculod type though they m;y
«pread until they have covered the whole skin surface generally
50
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Vanual of Leprosy

begin as separate more or less Tused patches called lepndes
These vary 1 appearince and may cont entently be deseribed
1 five forms, the first of these hetng the typieal lepnide
 The Topual Lepnde—The most charactenstic chmeal
feature of the lepnde 15 the « yybercle  not to be confused
with the nodule m the fepromatous casé The tubercle ¢
about the size of 1 pint head s shghtly rused Aben e the surfice

Fio 26 ke 27

»ed
Front and back of suberculo d case with ypical lepr;i:r “\u hxt éa(s ¢

B e Real ng flat cemre _enrated edge small PO

4 ance ot spread ng margi te tes on of f2 € ‘ading bro and
upper ]

Not

5P 10 crassed an the 1 €
e

of the skin and generlly red or dather 10 colour than thy

surrounding skio e
An early lepride may conatst of one ©f more tubercles

Les plce
the fime tssue reactron WY
ond e § commenly N t s avtaned ¥

and the first lesion becomes 2 chmeal entity e
Jarge s12e and appears as 2 mosatc of tubercles :imn’l)“h P
may have conlesced 10 form an even elevated P

o 3 the
3 ‘ia)!cr as the lepnde increases 1 $1IZ€ ﬂmtcn:!ngi nu; or:c
shin level takes piace 2t the centre 5@ 1hat the mamg

B



Fic 28
Re cting gube ul d (Fom g lep d) of the €
dfintelowerm gnont mpleandch &

remuns outstanding as a rnng
Sometimes  a  few ploneer
wubercles  are scen outside the
ring ahead of the advancing
cdge

Taking, this then as our typt
cil lepride we have three zones
A tessellated margin of tubercles
an mtermediate thichened hyper
chromic area of coalesced tu
bercles and a flattened atrophic
centre which 15 generally paler
than the normat sk (Figs .6
”r 33)

The margin but particularly
the centre has a varying degree
of 1nzsthesia

The Tepnide uath Thin Rea
Marin —This form mav show
no definte tubercles only a
very thin reddish margin the

]




FINE
TUBERCULOID
LESIONS

i
\
.

Fe 30
Three leprides com
Ppo o of fine tubercles
which have not run
together and with no
Hattcning in thecentre
(Unusual form }

Fie 3t

Leprides more raned and
dmmct than the lat com
posed of fine tubercles and
with shght central resolution

m 1)

Fio 32

Advanced tuberculoid where numerou confl ent lep des have ['ka'd\:ml:n;n
coverng the whole back except for a few darker arcas of ro mal skim - Note 1L
rough tubercular formation  al o the n rrov rased serrated m <

act esp ead
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TUBERCUL CID LESIONS

Fic 33 Fe o34
Tipe) lepid  coleang Tubercles of penis a d
and flattening t th  ent scrot m (Ln ual
$omsy fom)
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elevatton of which the finger palpates only with difficulny
The centre 1s flat shghtly atrophic, anasthetic to a yarpng
degree ind particularly 1 dark skins s paler m colour than
normal  Such 1 leston will sometimes almost imperceptibly
pass over the face leaving behind the triple sequele  mash
Fice lagophthalmos and fliced lips (Figs 37 to 4o see
ko p 71)

3 The Lepride with Broad Red Margm —This 35 very simth
to the last only that the margin 15 broader  T'ubercles re
as a rule absent or inconspreuous (Figs 35 36)

4 The Unmformly Raised Lepnde —This has no flattened
centre for the whole area 1s rmsed This form 1s probably
cused by reaction taking place uniformly nd simultineoush
over the whole area after the infection has already spread to a
considerable drameter ind furly deep mto the shin Rexcuon
mny or may not occur with suffiment strength o arrest further
spread (Figs 28 53)

In the first three forms described bove reaction 1s not
sufficiently strong to treest the spread  Thus there 1s a con
tinued centrifugal advance of nfection with the tardy reacine
and phagocytic power chasing behind, destroying the rear but
faihng to overtke the vanguard of the advanang baciltary
army
The umformly ransed lepnde 15 sometimes the site of 1
\ery severe reaction {see p 44) so much so that cutancous
uleertion may take place or there mav be subcul;mﬂJU;
hquefictian  Such a condition genertlly results 1n destruction ©
prcillr and spontaneous healing with scar formation (Fig 44)

5 Multiple Lepndes ~So far the leprides described ha\cl
been smgle or only a few though by ther gradual centuipetal
etension or by later additions to their number they m?y cover
most of the skin sutface )

Multiple lepndes appexr simultaneous
other gr(?ups-czymme(riigall\, as moumerable small Stroﬂtg}};
reacting nodules or plaques (Figs 41 to 43) If “’) n o
fourth group reaction 1s sufficiently strong this form al sg r:nd
be self healing  otherwise after a fune 1t begins to sprea L and
the margins of the many closelv placed lepndes soon mee!
conlesce

Iv and—unhhe the
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FLAT TUBERCULOID IFSION\S WITH NARROW MARGIN (F m2

Feo 37
Hyp pgmncd lep d_ £t
wi fin magn TL  a
In Iy pp h o n Ca nl! tothelatwihlarg
hokrtoup I nofth houlder
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LARGER LEsions

These generally ongmate by the confluence of leprdes
One or two large patches may cover almost the whole body
(Fig 32) Indeed the small unaffected area darker in colour
has sometimes been mustaken for the lesion, and the once
affected but now resol ed skin for the normal rea Chimically
the skin 15 similar to the centre of the first three forms of lepnide
descnibed above

OT1HER CIARACTERISTICS

Tuberculod skin lesions have certan common chmical
charactersstics whether they be lepnides or larger areas formed
by the confluence of leprides  These are —

(@) Sensory changes 1n tactile sensation (increased or
dimimshed), and 1in pan and thermal sensation
(see pp 80 8r1)

(4) Changes n the skin markings such as tubercle formation
changes 1 the thickness and texture of the skin
surface  hyperkeratosis or pariheratosss  trophic
changes and scarnng

(¢) Deformuty or loss of hairs

{d) Dryness and suppression of sweat (Fig 14)

(¢) Changes 1n colour, due to dimmshed melanin pig
mentary deposit dilatatron of capillanes etc

These charactenstics vary m each case with the form of
the lesion the degree and duration of past or present reaction
the colour and tevture of the skin and many other factors

ACTIVITY OF LEPRIDES

Leprides and also larger tuberculord
1cm|t$ of two kinds which must be ctrefully dxs(mguliht}i
The one 1s actnaty of the tissues and » really reactnty to ¢
bacillt present i the lesion  Ths 1s described on p 18 on

The other 1s actiity of the bacill: and theiwr prohfelrﬂ“ﬂ
and spread through the surrounding tissues The only ! mllchc
indication of this 1s the marginal spread of the lepnide e
fact that the margm 1s advancing and the rate of adwa

8

lesions may show
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can be judged by making measurements of a thng and
comparng the change of size afier a fow weeks or months

But a useful smmediate wdication 1s found m the shape
and nature of the marmn I 3t 1s wregularly serrited or
amebod—ltke the margin of an advancing amoeba or ke
water spreading on a horzontal sheet of glass—this 15 a sure
agn of actnaty  If the margwn 1s smooth and round hike an
amaeba cyst stis mnactne (p 123)

When the margin becomes flat and atrophic as does the
centre in many leprides we have our best chuieal indication
that tt 12 ot only wmacune but the baath have been destroyed
The greater the tssue reaction previous to the flattening the
more rehance can be placed on ths sign
Mocots MeuBRANE anp orieR Oroans

Unlike the leprematous type the mucous membranes are
Iittle affected except occassonally that of the nose  The testis
wid 1nternal organs show no chnseal signs There are occanon
Affy enfargement and tenderness of the fymph nodes donng
acute tuberculad reaction or due to sorae septic compheation

NeErRvE LESSONS

Nerve lesions are much more marked m the tuberculod
than i the Jepromatous type  There » frequently thickenmg
and tenderness of sensory brinches assocated wath leprides
especaally where they run in the superfictal fascia for some
distance before pterang the deep fasan The commonest
sensory brapches to be affected are those of the radial ulnar
median  ants brachial  auncalar and  superficial  peroneat
(Figs 2g 49 and 53 to 55} Thickenmg may go on to caseation
“nd biguefacuon and ungle or multple nerve abseesses may be
formed 1o sensory or miced nerves (Fig §1)

For further dsscussion of larger mixed nerves and secondary
multiple neuntis Jesions of hands feet and face see Chapter
Eleven

Morem AnaTosMY

Sk —In typcal cases the histologicnl picture of the
wiberculord leston 15 very different from that of the well
estblished lepromatous leston  The so called epithehord celt
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takes the place of the lepra cell and bacilh are absent or
found 1n one s or two s wstead of 1n thousands Theepithehod
cell 15 so called because of its resemblance to cells of the basal
Inyer of the eprdermus

If 2 biopsy section 15 taken at right angles to the actue
edge of a typical lepride so that 1t includes affected and
cltmceally unaffected shin and goes deep enough to include
subcutaneous tissue, the following observations may be made —

(@) Stamed with Zichl Neelen bactihi may not be seen
or be found only after long search They are some
times found n the thickened subcutaneous nerves
more easily than in the skin

() With a hamatoxylin and eosine or other tissue stain
and beginning at the end of the section farthest
from the centre of the lepride the tissues may be
normal or there may be shight superfiaal celluir
mfiltration around the sub papillary vascular plexus
Working towards the other end of the section
there 15 gradually more mfiltration passing down
from the superficial plexus along the har follicles
and sweat organs to the subcutaneous plexus

{¢) Examning the part of the section correspondng to the
thickened edge of the lepnide the whole or most of
the cottum may be composed of granuloma formed
more or less dntnctly nto follicles These are
arcular or cord like areas with epithehod cell
and sometimes Langhan s grant cells at the centre
surrounded by large numbers of small round
lymphocyte like cells  The follicles are separated
from each other by the remarms of collagenous fibres
{Figs 24 and 25)

(d) The follicles may press on the epiderms flattening D}‘l"
the papille and mterpapillary spaces and at the
same tume causing projections of the epidernus
which are described chmicallv as tubercles

As mn the Iepromatous type there Is sameum&:l
though perhaps less frequently an umnfil;ra;(e
layer with few cells (pp 4> 67) immediately co:l
the basal cells of the eprdermis (Fig 24) Spec

o
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significance has been gn en to this laver by Cochrne
‘p 67)

(e) If the section has been stamned so as to show cutaneous
nervebranches these will be seen to be mfiltrated more
and more m passing from normal to affected tissue

{f) The subcutaneous neurorascular plenus and  the
branches which connect 1t with the larger nerves
and vessels will be seen to be surrounded with
cellular nfiltrition  The subcutaneous nerves may
show few recognisable awis cylnders the bundles
being fully packed either with lymphod cells or
with a folhcular formation similar to that i the
cormum

(#) It will be noticed that the cellular formation 1n both
skin and nerve 15 much closer firmer and more
clearly circumscribed than i the lepromatous type
Earher lesions are more vascular and nchly supphed
with capillaries  as they become older they develop
more fibrous tissue which contracts and hardens

Neries —Branches 1 the skin and connected with the sk
1n subcutaneous tissue have already been described

The lurger sensory and mixed nerves are affected mn a
similar manner  There 15 the same follicular formation with
epithelioid and grant cells centrally surrounded by small
tymphoid cells

The whole thickness of a nerve may be affected or only
one of two bundles Part of a bundle may be mfiltrated
leaving a few healthy nene fibres at one side

There may be considerable thickening of the epineurium
forming a dense often tight capsule and of the permeurtum
between the nerve bundles

The grant cells may be particularly large and several may
Join together gwing rise to 1 caseous mass which may later
Liquefy and form an abscess similar to the lymph node caseation
and abscess formation 1n tuberculosss (Iigs »g 51)

A large neural abscess as that of the ulnar nerve just
above the elbow may hke an aneurysm be fusiform remaiming
inside the capsule or dissectin, by piercing the greater part of
the thickness of the capsule

o
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There may be a senes of small caseous or hquefied nodes
along the course of 1 cutaneous nenve {Fig 51)
See also Wade s 1 rious articles

Lerra Reactiov

Deseription — This condition as 1t 15 found 1n lepromatous
cases has already been described (p 45) But as there are
some essential diffrences in the acute exacerbation occurnng
m the tuberculoid type it 1s explamed here separately

There are two more or less distinct kinds of cases

1 Those with exacerbation 1n lepnides of one of the first
four groups (pp 50 to 57) Under the reaction they suddenly
become inflamed and erysipelod ~ Affected nerves become
more thickened and often extremelv pamnful especally where
they are superficial and bable to injury or pass through a nigid
bony or fibrous canal (Fig 49)

If reaction 1s very severe there may be necrosis of cutancous
lesions with deep ulceration which will heal up only when the
granuloma hining the base has been ebminated  In deep lestons

mvolung the sul tissue hiquefaction may cause under
mumng of the skin over a considerable area  Innerves bothsen
sory and mixed dab: fe ften speededup

by reaction  Abscesses may also occur in affected tendon sheaths
An extreme example of tuberculoid reaction 15 what has
been termed lazarine leprosy (p 102) when considerabie necross
of the skin and deep ulceration occur (Fig 44) (see Ryne 1938)d
Sometimes leprosy 1s first recogmsed when tuberculot
reaction suddenly appears Previously the lesions have Ecm
of the uncharactenstic or of a mild Jepnde form and ‘::\c
escaped detection or been wrongly diagnosed untl they
suddenly take on this acute phase winch at once calls ancnun:
2 The other kind of reacting tuberculod 1s seen \\hcg g t:
afth group of lepnde {p 57) takes on an acuie forr;: a:glr:;
may appear suddenly as a deep coarse scaly et;m an::[chcs
rash covermg part or almost the whole of the body "
may be discrete or confluent The cpxthc]mmfmayd S
down but i any case lepra bacilh can usually be found w
or on the skin sutface 1 considerable numbers  these
Cases sometimes occur i which there 15 a misture 0
two varicties of reacting tuberculond (Figs 41 42)
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REAGTING
TUBERCULOID
CASES
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Uncharacteristic Type

MANY cases on exampation canpot
defimtely be placed under ather the lepromatous ox the
tuberculord type  They have nesther thete climieal nor thew
patho! 1 ch ucs A fingly they have been
descrtbed m the Pan Amencan elasstfication as  Uncharacter
wstic  They may comenmently be dwided mto fowr dnisions

r Intrean
These are early cases that have not yet had time to become
either a3 lep or tuberculosd  They
may be m the balance ready to be upped one way of the
gther

Chnreal digas —They are often dufficult to recogmsc nd
are most commanty seen when the lesions appear on the facc
or when the patient 18 examuned because of hus contact with a
known case of feprosy

They show one or more patrhes on the skin _the margim
of which s not raised or clear cut “The only cimeally dizgrostic
sign may bea hypochromse patch with vose coloured maskings
sad shight changes m sensation Tassue reaction vi shight
and of 1t hecomes marked 1118 usually 2 ngn that the case has
passed on nto one of the other twa forms - When bactenolopical
cxarpnation 15 negatine some Cases are so chnically mdefimte
that but for the hustory of contact 2 defimte diagnosis can not
he made immediately {see p 81}

Vaorbid Anatonsy —A Tew bacillt may or vy not be found
The tstologicnl psctare 15 (hat of vound cell nfiltranon
sur ting the vewselh especally m the superfiaat part of
the cornsm  In some respects it resembles the appearance

5 &
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found at the spreading margin of a muld tuberculod or
lepromatous patch where mfiltration has just begun

2 TERMINAL

Clintcal -——When the disease 15 resolung but has not cor
pletely healed the charactenstic signs disappear  Nodules
become deep shining scars, thickened lepromatous shin becomes
atrophic and like crushed parchment, tuberculoid lesions show
Iight coloured flat areas Some of these lesions are still actie
though the actnvity s dimimshing and they are therefore
ncluded 1n the terminal group

Morbid Anatomy —Bacilh may or may not be present in
small numbers Sometimes ghost ke globi are found which
may have a few partly stained bacilli 1n them Fibrous nssue
1s generally found of a finer hind than normal collagenous
fibres Its quantity s 1 proportion to the thickness of the
former leston and the degree of tissue reaction which preceded
resolution  The elastic fibres of the skin may be destroyed
to a large extent

3 UNDIFFERENTIATED

These are similar to imtial cases except that they remam
undifferentiated and do not pass on to either of the polar
forms In some countries, as 1 some parts of West Affica
they seem to be particularly common

4 INTERMEDIATE (TRANSTIONAL)

It has already been mentioned (p 32) that the fuberc
type sometimes precedes the lepromatous and some workers
describe an intermedrte stage when lesions are psSIng from
the one type to the other Sometimes structural pictures
mdicatrve of both polar types have been found m enc patient
at the same time Imversely lepromatous cases have b;cn
described as changing mto tuberculord  especnlly under
sulphone treatment

Some workers have described a React
different from the above It bears chmcal resemblanc :
the lepromatous type but 1t 1s less virulent and sometume:

66
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shows 2 tendency to sclf healing hke the tuberculod  and
sields to treatment better than the lepromatous

In lepromatous lestons which have adsanced beyond the
first stage x non cellular cedematous kyer {pp 40 60} 15 found

dately below the ds {Fig 2} A stmuac lager

{p 60) 1s seen perkaps less frequently m mature tuberculod
lemons (Fig 24)  Cochrane (1947) from his experience m
South India considers that the presence of this band tndeates
that the cave will pass on into the lepromatous type and
that 1t 1s therefore of important prognostic valwe  This finding
awaits confirmation as ta its significance 1 other endemic areas

Wade (1931) desenbes  bordethne cases  which ave in
some respects the same as the reacung intermedbate division of
Uncharactenstic thaugh they differ m that they shaw a charac
tertstie stelogical pactuse Experience indcates that there
may cust the paradovical situation of 1 case with Jesions that
as far as can be wdentified by hnows ertena are hnstologically
lepromatous but that may hehave chmically bike ordinary
tuberculond Jesions T descniption has been confirmed by
other abservers

The whole questton of transmutation s still obscure and
needs conssderabhy further study

The following figure of & three roomed howse shows m
diagrammatic form the \anous duwsstons which are dassfied
under the uncharactersstic type —

Lepromatous  {Uncharacteriste | Tuberculod

g—»w—ﬁl__...‘__._.,
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e
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CHAPTER ELEVEN

Multiple Secondary Neurius

UNDER this heading we have included
the penpheral (polyneuntic) lesions of the hands and feet,
which are not due to local mfection with lepra bacili but
are secondary to blocking or destruction of the long neres
supplying these parts The atrophic conditton of the facul
muscles, secondary to mfiltration of leprides passing over the
face 15 also included

Hanps anp Feer
Secondary lesions of the hands and feet occur m all three
types of leprosy, but 1re most marked m the tuberculord

Cutaneous lestons of the lepromatous type may be prccedcd
by an attack possibly

of a tuberculod rature,
on one or more of the
large mxed nenes of
the hmbs Generally
the ulnar or supcrﬁcml
peroneal 1s affected, ¢
sultmg n permanent
sensory and  trophic
changes m the corres
ponding hand or foot
But 1t 15 towards
the end rather than the

Fio 46
Extreme polyncutttic Jestons of hands and fect  heginmng of the course
with disappearance of fingers and toes _ Yet this of the lepromatous case

patient was able to workwith the hoc and hatchet
that this complication

1s most marhed At this stage the thickened shin Jesions in lhj
face gradually dumnsh while the secondary tnwsthestz an
3
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deformity of the hands and feet slowly ncrease resulting m
the well known mixed case  (p 39)

In the tuberculod type the secondary signs are much
more marked Generally skin lestons (lepndes or generalised
patches) are also present or if they have healed they have
left signs of their previous presence Occastonally no visible
signs of skin lesions are found but careful mapping out of
anmsthesta on the hmbs will show
patches of diminshed sensation which
do not correspond with the sensory
distribution of the maimn nerves af
fected These rounded or oblong
patches have been left by previous
sk lestons now healed and they
may partly overlap the secondary
anzsthetic areas

Mode of Nerve Iniasion —There 1s
cvidence that although infection may
reach the larger nenes directly
through the blood stream the ma
s1on 15 commonly from adjacent skin
lesions by way of the sensory nerves Fo 47
(Tigs 49and 51to55) Thisisshown Combnat nofm loutnh n
by the frequency with which branches 204 et m Pﬂh'nturl

— ma k fa 1
of two separate nerves supplying a lhal:e e EP

single skin area are both thickened Th _mpladtan L o
aﬁecled as w Il as thos
no other nerves mn the body being in of thed gt

volved Thus with a lepnde on
the back of the hand ulnar and radial nerve branches at the
wrist are thickened and the ulnar 1s thickened also above
the elbow (Ermakova 1947)
The morbid anatomy 1n lepromatous and tuberculod cases
15 described on pp 39 59
Chnieal Signs —These vary according to the nerves affected
2nd the degree of their ivolvement  They are —
(a) Anasthesia of the hands and feet or parts of them
he ulnar and superficial peroneal nerves due to
their exposed position are generally first and most
affected and loss of tactle pan and thermal
69
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sensation most frequently begins in ther dis
tribution
(6) Atrophy of the Small AMuseles —This may be partly the

result of anxsthesia as the finer movements of the
hinds and feet, normally performed by the small
muscles are to a large extent abindoned by the
prtient as he can no Jonger feel himself domg them

Atrophy 15 however, chiefly consequent on
remos 1l of motor and trophic nerve supply The
muscle fibres revert to primutne fibrous nissue,
which m turn contracts causing deformmties 1n the
hands and remosing resilience and their natural
padding from the soles of the feet

Not infrequently the peroneal group of muscles
mn the leg arc also atropmed  When the musces
ot the forearm are affected 1t 15 generally the result
of immobilisatrion of the forearm on account of the
pain of acute lepra reaction

(¢) The bones of the hands and feet and especially those

of the digits become decalaified and soft  This
15 partly secondary to muscular arrophy and the
removal of stram on the bones and partly from
interference with the nerve supply Because of the
softening of the bones of the diguts they gradually
become shortened under outside pressure  Fre
quently this process 15 accelerated by mjury or by
the entry of septic orgamsms causing deep abscesses
1nd necrosts of bone

In severe cases one or more of the metatarsals
generally becomes necrosed and les frequently the
tarsal bones and jomts are mvohed

Hand —One of the first signs of secondry neunstss n the hand
1s anzsthesi2 and 1nability to straighten the httle finger, along
with 7 feeling of heaviness The pattent 1s unable to abduct
the Iittle finger while keeping the other fingers approxuimited

Later there 1s wasting of the muscles of the thenar
and hypothenar eminences and of the mterspaces between
the meticarpals which become hollow — Then there 15

P
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hyperextension at the metacarpo phalingeal joints and flexion
at the terphal 1 joints— the well known
claw hand  (Fig 48)

Patients are often able to use their hands quite effectively
even after the loss of therr phalanges as the muscular supply
from the forearm 1s unaffected

Foot —Perforating or trophic ulcer m the sole of the foot
causes most trouble It 15 most commonly found at the pomnts
where the chief weight 1s borne
while walking or standing espe
cially at the head of the first
metatarsal {Tigs 64 65)

‘Trophuc ulcers may be super
ficial affecing only the sk
medium when the fascia and
higaments are imohed or deep
when there 15 necrosis of bone
In cases of neglect abscess of
the foot may occur

Foot complications have a
very mmportant bearing on the
course of the disease as the
patient 15 apt to become bed
nidden and demobilised dunng
long prnods and 1s hable to
septic absorption from acute or
chronic ulcers  both of these
are very harmful and tend to Fio 43
retard his general recovery P tyn unt

ong — ¢l w

ki ] l:h 1 l':mnd
4
Face —Frg 36 shows a muld ™ gopfith o d flacc d

ps
type of lepride passing over

the trunk A sumlar leprnide has already traversed the face
leaving 1n 1ts tramn a certan amount of anzsthesia and the
triple sequele of this kind of lesson—mask face flaccid Iips and
lagophthalmos (Fig 48)

In some cases there 1s 2 complete and sudden unilateral
prralysis caused obviously by the bacilh spreading up the facial
nerve and causing swelling and mpping as 1t passes through the
stylomastord foramen  In mask face however thereisa slowly

7



Manual of Leprog

developing atrophy of the facial muscles, and 1t 15 difficult
to account for this by the masion of the motor nen e branches
for why should the infection
not spread up to the bony
canal as in the cases just
mentioned and cause com
plete and sudden paralysis?
The alternatne 1s that the
muscular atrophy 1s conse
quent on the anasthesia of
the shin of the face left by
the healed lepnde

Paresis of the lps of
marhked, causes considerable
mconvemence to the patent
because of dnbbling from
the mouth (Figs 47 48)

Lagophthalmos 15 dis
cussed 1n the next sectron

Fie 49

Paralysis_of myht sde of occipito EYE INVOLVEMENT

trontahs following n pp ng of thickened

supra orb tal nerve 1n pa. ung.through The eyes are affected dif
oramen ferently 1n the two polar types

of leprosy  In the lepromatous type there 1s bacilliry msasion
of the eyeball and granulomatous reaction similar to that 1n
lepromatous lesions of the skin  In tuberculod cases there
15 no granuloma but when leprides pass over the face
they frequently leave behind trophic changes 1n the muscles
of the face including those of the eyehds The resulting
lngophthalmos often leads to comphications

LEPROMATOUS

The nadence of eye complications yares considerably m
different countries  In Trimdad the author found the eyes
were imolved sooner or later 1 the great majonty of lepro-
matous cases whereas 1n some parts of Nigeria he found it the
exception  There was a corresponding difference 1n the generl
severity of lepromatous cases mn these two places

7
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The eye seldom 1f ever shows chnwal signs of leprosy
until after the surrounding skin of the face and the nasal
mucous membrane have become bacteriologically positine It
15 probable that in the majority of cases bacill spread to the
eyeball through the lymphatics from the eyehds and sur
roundmng skin of the face though sometimes infechon may
take place through the blood stream, or even by direct mfection
through the front of the eye

The antenor segment of the eye 1s alone affected and if
the posterior sepment 15 1mplicated 1t 13 as a direct spread
from a gross lesion of the anteror  In this respect leprosy
differs from syphilis and tuberculosis as 1t does also 1n the
exemption of all parts of the central nenous system

As n the skin so mn
the eye 1nfiltraion may
spread at a superficial or
deep level or an mual
superfictzl spread may
pierce later to o deeper
level (p 34)

Superfieral —If the dis
ease advances through
the conjunctina at 1s gen
erally first noticed when
it reaches the cornea
Here 1t appears exther (a)
1 the form of a punctate
kerautis which should be
examined for carefully
with a loop and lens
or (6) as a keratiits wath
pannus  which gradually
estends out from the
limbus towards the pupil e 5o
and whuch b may  HEERO G gk et mel o
eventually cover Not loth ulker tonof th nosc and lips

Deep ~—The sclera and
uwea are invaded chiefly along the line of the antertor ciliary
vessels  Leprama of the sclera encroaches beyond the himbus

ki
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either as an annular invason of the deeper layers of the
cornea or as a nodular extension followed later by sclerosing
keratiis (Fig 50)

The mvaston of the iris often escapes the attention of the
patient for a considerable time because of its nsidious and
patnless onset It also may escape the attention of the physician
unless he specially looks for 1t In mulder cases or those m
which the disease 15 becoming extinct, there 15 plastic s
and n severer cases there are nodules either single and large
or small and mubary the latter appearing as a fine whte
powder on the surface of the ins  In fact, 1n the lepronatous
type the eye, and 1n particular the ms 1s a microcosm of the
disease m the skin and mucous membranes The condition
can be studied with = corncal loop or more satisfactonly with
the corneal mcroscope  The pupil reacts irregularly and only
partially to ight The trregular margin 1s shown up by the
application of atropine

Later further serous and plastc changes may take place
The pupillary edge becomes anchored to the lens by synechiz
When atropine 15 mstilled the pupil 15 exther found entirely
fived or dilates slowly and irregularly  Exudate may occlude
the pupil, or may be depostted on the back of the cornea or
n the anterior chamber

Lepra reiction m the eye 1s one of the most distressing
conditions n leprosy  If acute there may be sesere paitt an
mntense photophobia while irreparable damage may be done
i a few days

TuBERCULOID

In this type the eye 1s seldom directly attacked :h?ug'?:
there may be considerable temporary congestion of the r?r:x
of the eye 1f the eyelids and surrounding skin are the site O
reacting tuberculoid

The etiology of lagophthalmos as the sequela of a healed
tuberculoid lepride 1s described an p 72 I when

The mabafity of the patent to close his Iids especially ““
asleep and a vanable loss of sensation m the comel p;\:h ";‘
remove the protectne mechanism of the eyeball whi

"+
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thus subject to injury from dust insects and mfection (Figs
47 48)

The lacimal organs may also be impheated there may be

hed and th less and cl

of the front of the eye  The eversion of the lower hd alwo
causes epiphora and interference with the dramage of tears
throuoh the nose

When the patient 15 asleep at might the eyes are turned
uvpwards and the conjunctina below the cornea and m severe
cases the lower part of the cornea are exposed  This may lead
to chrome conjunctivitis and keratiis and 1f precautions are
not tiken to ulcerttion of the cornea and even destruction
of the eye
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CHApTER TWELVE

Diagnosis

’-l-ljm diagnasis of leprosy depends upon
chimeal and bacteriological examination the former being of
most mmportance n the tuberculord and the latter mn the
lepromatous type In doubtful cases hstological examination
and certamn skin tests have to be undertaken

CLINICAL ENAMINATION

In medicl science there are few more conspicuous con
ditions than that of a well developed lepromatous case
recogmisable even at a distance  What few realise howeser
15 that a few months previcusly the same patient may have
passed a medical examination without bemng suspected of
suffering from leprosy or any other skin disease  Yet at the
tme of that examination but before promment nodulation
and wduration tosk place the patient may have been shedding
large numbers of lepra bacillh from the skin surface and nose
This 1s a fact which should always be kept 1n mind 1n endemic
countries or 1n exammng those who have been n such
countries and where any suspicion exists a careful bacterio
logical examunation should be made (pp 11 102)

e tuberculoid type with p lesions appearing
on the skin surface 1s easlly recogmssed by anyone who has
previously seen a few cases  and yet not only in England butin
India Afnica and the West Indies the wrter has frequenth
found cases munsed or wrongly diagnosed by expenenced
phy tcians sometimes even by skin specialists

Perhaps the most difficult of I to identify 1 the carly
uncharacterstic case particularly 1f the skin s Iight coloured
m fact 1t 15 often likely to be mussed unless suspected becnuse
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of former contact with a known case of leprosy  Semory
changes may be absent or dufficult to ehent espectally 1 young
children, and, unless exammation 1s made 1n good hght mnor
alterattons 1n skin colour may be hard to detect Bactero-
logical examunation may be negative, and in these cases the
histamme and pilocarpine tests (p 8g) are sometimes of
value  Examimation of bropsy sections will probably shos
small round cell infiliration, but nothing charactenshe of
leprosy unless estension along the adjacent sensory neres 15
found Even so, 1t 15 occasionally necessary to suspend a
definite dragnosis ull clearer signs appear

The chmecal mndications of leprosy are (a) visible and
palpable skin changes, (6) sensory alterations either mn
visble lestons or . apparently normal skin, {z) trophic
changes 1 the skin (sweat function, loss of hair etc), o
muscles of the face hands and feet and 1 bones and jomts
of the hands and feet (d) thickemng and tenderness of
penipheral nerves

VisieLe AND PaLpaBLE Snin CHANGES

These have already been described m Part I but may be
briefly summarised here

Lepromatous —Red or pale macules not raised or thickened
and therefore vistble but not palpable, larger red or pale
nfiltrated areas formed by coalesting of macules, nodules
and thickened areas

Tuberculond —Leprides of the forms described m Chapter
Nine and dllustrated m Figs 26 to 4o differ from macules
(Fig 17) i bemg raised and indurated At the margin o
throughout

Uncharactenstic are described 1 Chapter Ten and arcr
more or less 1l defined patches with red or pale changes 0
colour or both

SENSORY ALTERATIONs
These are tactile algesic and thermal
ways of testing for these conditions but 1t 15 well :io chm;sl:
the simplest and most objectne so s to exclude cg‘m
dependent on the patient s smagmation and prejudices
8

There are many



Duagnasts
are here recommended  the  feathertest  for tactle sensation
and the  two pin test  for pun

Feather Test—The patient 15 blindfolded preferably by
depressing the upper eychds with the feft thumb and mddie
finger A hight feather piece of cotton wool paper or grass
may be used to tauch the skin  Frest rormal skin s repetedly
touched the patient besng asked to place his finger each
tume on the pont of contact  Then from time to ume the
suspected areas are touched and the response 1s noted whether
light tacule sensation s present or not  In this wiy anwsthensc
areas may be mapped out

Tito pen Test —This 15 often positee when the feather
test 1s negaine espectaily m the face  also 1w al} parts of the
skin in lepromatous cases  Two small pins of equal size and
sharpress are held one i each hand  With the patient blind
folded two pownts of normal skin are pricked simultancousty
1ngd with equal pressure either on the same side or on oppasite
sdes of the body nd the patient 15 asked to say which if
aither 35 more panful  then 2 normal and 4 suspected area
are ssimultancously pricked  the results are noted after con
Grmatron by seseral repetttions

Changes of thermal sensation are sometimes tested wih
hot wnd cold test tubes but this s more subjectine and therefore
mare hable to error

The degree of anasthesia and analgesia sanes w different
cases fesons and parts of lesons  the anactne rentre of a
large lepride 1s often more numb than the actne margin or
than a smaller lepride  Tuberculod levans are 2s a rule
more tve than lep Loss of 13 often
most marked m secondary lesions of the hands and feet (pp
70 73)

Trophic changes 1n skin muscle bone and joints hase been
described i Chapter Lleven

PeripuERAL NERVES
The combimon of thickemag ar s
peapheral aerces forms a
duagnostic sgn on which the fimal dagn
other signs are tndefinite Xt neeurs sn
6 L2
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form 1 winch 1t can be mustaken for leproyy except 1 the sery
rare condition hypertrophic tnterstinal neuntis (see p 96) It
may be present 1n Al types, but 1s commonest and most marked
in the tuberculoid type  Thickened sensory branches mw
often be palpated subcutaneously when the skin they supply
15 the site of a tuberculond lesion  They are chiefly i the limbs
face and neck, and on the back of the trunk {mntercostal
branches)  Pressure ehats pain, tenderness or unghng, the
Iast of these being both Iocal and in the area of distnbution
Percussion on leprides often causes tingling

Of the larger nerves the ulnar 15 the most important  The
nerves on both sides should be exammed simultanecusly and
compared from the elbow to the aulla Face the patent
and make him extend s forearms supwnated and shehtly
bent at the elbows  the nerves can be palpated consentently
and relitine thickness and tenderness determined

t

Fio st
Thicken ng and nodul tion of medial cutancous nery - of the
forcarm with lepride above T t

Other nerves to be noted nre branches of the radial lymg
on the radius yust above the wrst  the medial cutancous nene
of the forearm  the gunieular 1 the nech from below the mgk{
of the Jaw to where 1t passes round the posterior margtn o
the sternomastoid  the superfictal peroneal behind the knee n;
where 1t passes round the nech of the fibula and the termin?
branch of the same nene m front of the ankle, the sural
nerve m the calf (see Figs 49 and 51 10 55) Ts

The degree of nerve thichening ares constderably ‘:i
erther contmuous or beaded lihe a rosary  Caseation 7o
softenung with 1bscess formation may occur
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THICKRENING OF NERVES

Fro g2
Thckensd pefi atp on d Ratng tub uod leson
s ot trm ghtfac dockwthihckn
57 ek Kprdeof 1 Rofth au s ula and trans ¢ se

brap he of n plw

Fo s Fo 5,
it padbanh § ddn v o d Lepnde blo  ew and
¢ fh d ndrddt ndang 4 'k nng of cutar o ey
fing ¢
S
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CuapTER TIHIRTEEN

Bacteriological Examination

T

CoLLecTING MATERIAL

IN routine exymination smears are taken
from the nasal mucosa and from the most outstanding skin
lesion, failing the latter 1t 1s taken from the lobule of the
ear Three or four smears may convemently be made on
one shde

Nose —In taking matertal from the nose do not use a
swab  Unless there 1s ulceration the bacilli are not on the
surface but there are partially acid fast saprophytic organims
on the surface which have often been mustaken for Af lepre

A sharp pointed narrow instrument such as a tenotomy
kmfe should be used  Preferably with the help of a speculum
a small prece of mucosa 1s scraped from the septum or turbinate
taking s little blood as possible  this 1s smeared on 2 shde

If matenial 1s taken from the lower part of the septum no
anasthetic 15 necessary , but when a previously posine
finding has become negative 1t 1s necessary to take 1t from the
septum up to 1} n from the onfice, for this a speculum
15 necessary and the previous application of an anzsthetic
(cocaine by swab or spray) 1s adsisable

Skin —For shin examination care must be taken m selecung
4 site  If there 15 no arcumscribed lesion (lepnde nodule
macule etc) the point of selection should be the edge of the
lobule of the ear If a lepnde 1s chosen then the margm of
the most swollen and mflamed part should be chosen Nodules
almost always contain bacilli 1n considerble number

There are vanous methods of taking a smear but “hxlch
ever way 15 used the shin should first be rendered bloodless
by pressure

)}l) Smip Method —Smp off a small piece of shin with 2
8
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sassars ctrved on the flat - lay the matenal with the epithelal
side dovn on 2 slide and haldwag st with = forceps serape off
the soft cortum wath a hnife and smear 1t on the shde

2 The Sht Method —Wath a sharp scalpel make a shit 1
the shin 2 to 3 mm deep scrape the tissue from the bottom
of the wound wath the point of the knife and with th,y make
a smear

3 Puncture othod —1ick up the skin with a Jong bladed
curved clamp and when the pressure has rendered 1t bloodless
puncture the loap of skin deeply with a large bore myection
needle w three places  Serum will appear at the pomts of
puncture from which smears are made ¥t 1s clawmed by some
that this last 15 the most likely to show hacillt when they are
tew it number

4 Cutting punch  Method —With 2 cutting punch  bropsy
forceps (Walter 1g47) matertal may be sheared off easly and
quickly erther for making smears or for sectiomng  The deeper
part of the tssue 15 smeared on a shde with a ke

The first method 15 more hkely to show baalh than the
second  but the second has the advantage of not removing
eprtheltum and several parts of the skin surface can be examined
at one hme withont undue ncomvenience to the pitent
Multiple smears may be necessary when bacillt are few before
pronouncing a case negatne

Lymph Aodes —Lymph node puacture his been found by
some 1o gne posttive results when nose nd shin arc negatne
4 small quantity of sterile saline 15 drawn 1nto 2 2 c¢ ught
fitung synnge  The lymph node generally i the grom 1
held between finger and thumb «f the left band and punctured
with the needle  After injecting the saline suction 15 applied
and the matenal extracted smeared on a shde

PREPARATION OF SMEAR SLIDES

Two methods of preparing shides are advised  the ordinary
method which requires less time and 1s good enough for
ordivary purposes and Castro s method which takes longer
but shows up bactl more cleart

1 Ordinary (Ziehl Meelsen) Method —Fix immeduately after
the smear has dned by passng the shde ripdly through

8
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flame, smeared surfice up  Repeat ull the shde feels hot but
not uncomfortably so on the back of the hand
The following solutions are required —

(a) Ten per cent fuchsin (of relable manufacture)
in go to 95 per cent alcohol Fne per cent
crystalline carbolic acid in dwtilled water  Mx
the solutions m the proportion of 1 of the first
to g of the second This muxture should be dis
carded whenev er 1t shows any sign of precipitation

{5) Ten per cent sulphunc acid

(¢) Saturated alcoholic solutton of methylene blue
30 parts distilled water 100 parts, 1 per cent
caustic potash 1 part

Place a square of filter paper on each smear and drop
solutton (a) on the filter paper as much as wll not spread
beyond the filter paper Heat till the solution steams shghtly
and then stan for ten mmutes

Wash 1n water and drop on (3) tll red colour has almost
disappeared on washing with water Wash thoroughly in
water and add (;) Wash, after two minutes, and dry

2 Castros Method (1947) —This has been found to show
more bacilli than the ordmary method and 1s of particular
use when they are few It also shows up the appearance of
beading

The solutions required are —

(a) Carbol fuchsin mixture as above

() A 10 per cent solution of potassum phosphate
(kH PO,) with a small addition of calomel to
avoud moulds

(¢) Hydrochlonc acid 3 ¢ ¢ ethyl alcohol (g6 per cent)

97cc
(d) Methylene blue 1 gm , water 1,000 € ¢

Add to 10 cc of (a) five drops of (5) yust before begmning
stan  Flood the slhide with stan and stexm for five minutes
Allow to cool untl there 15 clonding and precipitation of the
stan  Pour the solution off the sde and withont “ashmﬁ
decolonse 1n (¢) till no more stan flows off Counterstan
with (d) for half te one minute
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Halberg {1946) his abo devised a method of staming with
nachtblas with which hie clums better results than with the
Zieh! Neelsen method

FXAMINATION OF SMEARS

Examine with ol immersion and « low ocular usag 2
higher ocular if necessary to confirm findungs

Tuberculoud —Smears from 1 chrome lepnide (p 50) often
falt to show baallt  the greater the signs of actvty and
snflarnmation the more easdy are they found  In strongly
rescung lepndes (p 62) baoilh may be rery numerous
though seldom in the form of globy (p 6}  but as acwmary
begins to fade further exanrnations may prove geguive

Lapromatous -—\facules generally shos at feast a few bacilh
In more mature diffuse lesions baailh are numerous and glokn
are often present while 1 nadules glob: are many and bacih
Appear m enarmons numbkrs

As the lepromatous case progresses towards fealing  baaith
become fewer and those sasde globy appear Jess stamed

The mozpholagy of bacitli vanes a good deal according to
the actntty of the case and the staiung of the fitm  In lepra
reaction the bacil appear more granufar and diphtherod
(rpafar stamng}  nd wmformly stumed forms are fewer
Witk Castro s method beading shows up more clearly than
with the ordmary method and the rods appear longer and
more numerous

Lnckaraetenstic —in maf and rewdual cases bacith may
or may not be found  they e seldom 1 large numbers  In
intermediate cases the number found would depend on the
nature of the transiion A few bacills m1y be seen m un
differenuated cses

NervE FxammiaTion

In an early and doubtful case where the skin s negitve
and the chmcal signs ave locabsed but sndefinte a smal}
cutwmeous nerse branch attached to the doubtful lesson may
show bacilli A smafl piece of the branch s excised and
tersed out on a shde stuned by the ondnary method and
evmined {p 50)
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If a larger nenve 15 suspected of mfection (pp 50, 96) the
sheath of the nerve may be spht longiudinally and a few
fibres scriped off, tewsed on a shide and exammed care bemg
taken not to mjure the nerve functionally It 15 very seldom
that either of these procedures 1s necessary

Hristorociear ExamivaTion

The technique of histological evamination 15 beyond the
scope of this book and reference must be made to Jarger
works (Gradwohl 1943, Holder 1931, Carlton and
Leach, 1947)

It 15 important that 1 all cases of doubtful diagnosis or
classification skin sections should be examuned  For collecting
and despatching matenal for sectiomng the following notes
may be helpful

Remouing Tissue —Using surgical precautions excise with a
scalpel an elliptical prece of skin, cutting deep enough to
remove subcutancous fat with the nerves contamed 1t 15
sometimes suitable to take the matenal from the edge of 2
leslon and to mclude some of the surrounding chmcally
normal sk If only a small piece of tissue 15 required it
may conventently be excised with a cutting punch foreeps
(Walter 1947)

Fixation —Pyeces of tissue should not be more than 3 or 4 mm
thick so as to allow penetration of the fixatne Formalin
should mot be used as 1t anterferes with the acid fastness of
baalli  Use erther Zenker s fluid or alcohol

(a) Kenker s Flurd —This consists of bichlonde of mercury
5 gm bichromate of potassum 2 5 gm, water 100 ¢¢
Dissole by heating  Into 25 cc of this stock sofution drap
the matenal after adding 1 cc of glacial acetic acd  (The
acrd should not be added m making the stock mmure)‘
After frang for eight hours wash under the tap or m severd
changes of water Place 1 70 per cent alcohol and change
after one or two days

(8) 4lcohol ——Place the material 1 70 pel
30 cc and change the alcohol after twehe to twen
hours and agam on the following day

Pa:l;mgfl’hce the hardcnfii maternt m a small bottle

88
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or test tube between layers of cotton or gauze saturited m
alcohal  Scal the container nd pack carcfully with soft
matennl i a box

SKIN TESTS

The histamine and plocarpue tests are of help m very
early suspected cases which are bacteriologreally negatie and
show deubtful chmieal signs

Histamme Test (Rodnguez  1933)

A drop of a 1w 1000 agueous solutson of histamne 15
placed on the edge of the suspected lesion (half on and half
off} another inside the margin and a third outade The
shan 15 pricked with a needle through each of the drops deep
enaugh ta pierce the eprderrms but not to draw blood In
affected skin theve 15 a tople reaction round the prnick--an
imtial erythema a larges flare and a papule  Carbonell and
Duenas (1040) clam to obtamn quicker and clearer results than
with fustanune by using Priscol

Piracareve Test (Degotte s method)

Inject ttradermally nto the suspected area 02 cc of a
111 1 ooe solutien of pllocarpine mtrate and the same wito
normal skin  Pawnt both arcas with tmeture of 10dme and
when this has dried dust an starch pawder  The sweat induced
wn normal skan will wet the starch and cause a blue colonr
with the wdme  Absence of colour mdieates the 1madrosis of
Yeprosy {Mutr 1939}



CnapTER FOURTEEN
Differential Diagnosis

CarpINAL Pornts

MAN& signs nd symptoms hnve been
used 1n the diagnosis of leprosy but three cardinal diagnostic
pornts should be kept particularh 1n muind i differentiating
leprosy from other diseases —

{a) Finding of acid fast bacil (smear from skin or nose)
(8) Sensory changes 1n the skin (feather and two pm tests)

(v 81)

(¢) Thickening and tenderness of nerves (p 82)

For those with limited expertence 1t ts comenient to have
a farly complete list of the many conditions which are mustaken
for leprosy  These re arranged mn six categortes each corre
sponding to a different diagnostic aspect leprides colour
changes thickeming and tendcrness of nerves secondary neural
signs the lepromatous type, other acid fast bacilt

1t 1s worth remembenng that one or other of the condrtions
mentioned may not only resemble but may coexist wath leprosy
and even mask and confuse leprous lesions (Figs 23 47)

1 ReseMBLING LEPRIDES OR MAGULES

That 15 to say, round or oval patches 1n the form of plaques
or rings with a tendency to centnfugal spread

(@) Seborrheea —This disease begmmng m the scalp often
spreads downwards n shower bath fashion to the face and
trunk It 1s most conspicucus e far skin seen as patches
shightly white or with a vellowish centre and a reddish shehtly
mnflamed margin It causes httle or no mrntation Seborthaa
corports 15 1n the woters experience one of the commone t
causes of leprophobia (p 98)

a1
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Close mspection shows 1t 1o be on the surface and not
ke a lepnde mswde the skin  The three cardinal potnts
are negatne and the seborrheeal condstion of the sealp wnd
shower hke distribution are generally charactenstic

{8) Psonasis — The wniter
has on several occasions found
this disease masdragnosed  for
leprasy  With 1ts red annular
margin it sometimes appears
hke an acutely reacting first
form of lepride while when
more scattered 1t closely re
sembles the fifth form  (pp
52 57)

The scales of psomasis are
finer and more sihvery than
those of a reacting lepnde
and when removed leave small
bleeding pomnts  Secttons show
exaggeration  of the dermal
papstiz instead of flattening out
as in leprides  The cardimal
pomts are absent

e} Morphos —This csreum
scrthed form of scieroderma with 15 mory ke centre nd
bluish pink margm sometumes suggests a lepride

The centre 1s harder when felt between finger and thumb
and there are no anxsthesta et

{d) Times —The vanous forms of nngworm bear much
superfion} resemblance to leprosy  Tines flate {or pityniaus
vermwcolor) s exceedingly common m the wopies  Its fine
myechum by vefractmg hght gnesa by pongmcmtd appearance
to the skin  Thus les the rutial stic patch
of leprosy which 15 often so difficult to detetrune  Glose
inspection shows however that st 1s superficial 15 1f pamnted on
the skin surface and a scraping shows up the fungus

Tinea otz though sometimes mhstaken for leprosy
fist aight 15 not diffieult to differentiate  There 1 not the
unbroken margin ind complete clearing up m the centre found

o
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mn the typical lepnde  There 1s irntation in place of angsthesia
and fungus in place of mycobacterum

Eprdermophyton rubrum 1nfection  dhobie 1tch * may appear
hike a lepride Its position i the flexor surfaces (axlla or
gromn) and the 1rntation 1t causes make the distinction clear

Omchomycosts generally begins at the distal part of the
nail and spreads towards the proximal edge, while the con
ditron caused by leproma begins proximally or stmultaneously
through the whole nail

Complicating  Tinea —Rangworm nfection of one kmnd or
another frequently complicates leprosy and grows over areas
where leprides had formerly spread and have now resohed
These areas being anzsthetc the patient does not feel the
irratation and takes no means to stop the mfection This tinea
complication 15 often mustaken for a form of leprosy (Fig 23)

(¢) Syphulis —Annular and papular syphilides may resemble
the first and fifth forms of leprrdes  but the absence of the
cardinal signs and the therapeutic test differentiate clearly

A positne serological test m a tuberculoid case mndicates
syphilts  but uncomplicated leprosy of the lepromatous type
will frequently gne 2 falsely positine Wassermann or hahn
For the sigmficance of false positives n the Wassermann and
Kahn tests see the work of Hazen ¢t af (1936)

(f) Yaus i 1ts flond state does not resemble leprosy but
when 1t becomes annular there 15 a Iikeness except that the
edge 15 rolled and 15 broken i places The pentfollicular
papules and follicular keratosss of chromc yaus may be mis
taken for the tubercles of leprides (Fig 57, see also p 52) The
depigmentation following a diffuse frambeesial eruption 15
suggestive of early uncharactenistic or lepromatous macules or
Jate tuberculosd scars The thickemng and cracking of the
shin of the feet 1n crab yaws may gne apparent but not real
anesthesia h

The finding of Treponema pertenne 1 early cases the
absence of the cardinal signs and the history of yaws—these
are sufficient to establish a diagnosts s "

(g} Tuberculosis —The term tuberculord SUgEdCS
resemblance to tuberculosss of the sk Lesions mclugn“j_
lupus vulganis may closely resemble leprides  The finding

9t
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acd fast baclll does not differentiate unless material s
mjected 1nto guinea pigs  The absence of anwsthesia and of
thichened or tender nerses will gcncraHy remave any doubt

because m leprides 1 ) the supplying nerves
would usually be affected (Munr 1937 Lowe, 1939)

Fi 57

Chonc y ws lesons of the Ibows resembl ng lepro  tube cley
(Comp re Fg 34) Moteth navus on the buttock

(#) Lupus Erythematosus may aho be mistaken for a reacting
or non reacting lepnde  Here there 1s irnitation rather than
anesthesta and the absence of sensory changes and nene
enlargement or tenderness should make the dragnosis clear

(1) Streptococeal Dermatiis may resemble leprides but 15 as
a rule not difficult to diferentiate in the usual manner

2 ResemBLANCE 1N COLOUR CHANGES

(a) Laskmama —Indian dermal leshmanmasis 15 kable 1n
endemic areas to be mistaken for leprosy The writer had
frequently two or three such cises a day attending hus leprosy
chime in Caleutta for diagnosis  The commonest appetrance
s hypopigmentation and erythema 1n smll 3l defined patches
with 1 tendency towards mesial distributon 1n contrast to
Ieprosy which tends to be latertl affecting the ears before the

L
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nose  The absence of cardinal signs 1 many cases the finding
of L donoram and the charactenstic appearance generally
make the diagnosis clear (Dharmendra and Chatter 1940)

(b) Leucoderma —In India this ts commonly called by ~
ntme which means  lght coloured leprosy, and n spite
of 1ts harmlessness often shares the same prejudices as leprosy
nself  Depigmentation 15 as a rule complete and not partal
as in leprosy, and there 1s no change n sensation It frequently
appenrs on the site of an ald syphilitic yaws or other lesion

(¢) Mutntional pigmentary changes are not uncommon i
the tropics  The dark colouning of the skin 1n pellagra and
the pale patches especially on the face 1 vitamun A deficiencs
1re examples

(d) Newus —Cutaneous nzvus, especially when light
coloured on a dark skin, hns been mistaken for leprosy The
streaked appearance and the 1bsence of sensofy changes make
the diagnoss clear (Fig 57)

(¢) Scars from old burns and other myuries may be wnsthetic
and be suspected as leprosy The history and the absence of
thickened or tender nerves, should remove doubt

3 THICKENING AND TENDERNEsS OF NERVES

(a) Septic Meuntis —Tenderness of nerves and especially
of the ulnar nerve just above the elbow 1s a common cause
of leprophobia (p ¢8) The tenderness may be secondary
to a septic focus say 1n a tooth The patient often a doctor
keeps feeling his ulnar nerve and 1magines that 1t 1s thickened ,
he thus lustrates the danger of subjective diagnosis Treat
ment of the septic focus 1nd reassurance of the patient generally
clears up the conditron and sets the mind at rest

&) A b —Von Rechlingh s disease sometimes

of
forms thickemings along the course of a superficral nerve There
ory distribution of the

15 however no anzsthesia 1n the sens
nerve such as there would be 1n leprosy and exammation for
aud fast baalh 1s negatne
(c) Hpperirgphic Interstitzal Neurttis (Dejerine Sott1s stc:\srcl)c
—This disense causes nene thichemng and also polyneurt
signs 1t 15 therefore described in the nest section
9
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4 Secovpiry NeuraL S1ers (Lowe and Chattern 1937}

These are due to central or penpheral sjury to or blocking
of nerves  they cause emsory trephtc or matar signs resembliag
those of leprosy

(2 Syringomyelia —Leprosy has frequently been nustaken
for this di ea » and 1t 15 important therefore to give the ponts
of differentiation m detal

Sensory changes are asvmmetrical and there 15 loss of
hoth thermal and pan sensation as m leprosy  But sensation
of hi,ht touch 15 not lost as 1t would certarnly be 1 any case of
leprosy with which 1t conld be confused (dissociated anxsthesta)

Moto~ and trophi. changes similar to those in leprosy
occur mn the hands and feet but unlihe leprosy these changes
progress up the imbs ana affect other than the mntrinsic muscles
of the hands or fect

There 1s no thickenmng or teaderness of nerves nor are
there any sign of skin le sons present or past as there usually
would be in lepro y {Schyman 1939}

Wa tng of the mtnnsic mascles of the hand 1 present also
n progres we muscular atrophy  but the conditton spreads up
to the forearm arm shoulder and beyond nd there are no
seasory changes

Svphth and wimours of the central nen ous system are also
capable of causing trophic changes in the hands and feet

té1 Puphthera —Penipheral neuntis following  diphtherna
may cwse  glove and stocking  anwsthesta of the hmbs  The
bt tory and the absence of rerve thickemin, make the differ
il diaenenss easy

e} Bertbert abo groes a certam amount of wnxsthesa of the
himbs which v not difficult to distinguash

1 Dermatomosites tromt ats skin condition and the fixrtion
of muscles bears a bttle resemblince to leprosy but there are
noe sensorv changes

tey Raynaud s Disease has often been confused with leprosy
beewuse of the loss of digits and Inter hands and feet  In
 form of lepro y that could be mustahen for Raynud s disease
there would be ¢ xmplete wnaesthesta of the hand or foot whereas
m Riynaud s duse s there ts anmsthesia only of the gingrenous
pat

9



Manual of Leprogy

() Imury or Pressure —Anmsthesta or atrophy may result
from sesering or other injury to a nene, alo from pressure
on anene, such as a branch of the radial nenve being pressed
between a watch wnstlet and the bone

(g) Certxcal Rih may cause pressure on the lower cord of
the cervical plexus resulting in atrophy and paresis of the
minnsic muscles of the hand  There may be pan and numb
ness but sensory changes are shght \ ray exammation and
absence of nerve thickening should clear up the diagnosis

(k) Bernhardi s Syndrome —Neunts of the lateral femoral
nerve or pressure on the nerve as 1t passes 1nto the thigh,
may cause anasthesia of the antero lateral region of the thigh
The affected area 1s oblong and vanes 1n its vertical diameter
from 2 to 12 n  There may be a feeling of gnawing or
burning and complete loss of tactile and pain sensation

There are no viable skin changes such as a leprde actne
or healed would have caused The conditton generally heals
up with intravenous ijections of TAB or other form of
protemn shock (\uir and Chatteryi, 1936}

(2} Hypertrophie Interstizal Aeurttts (Dejerine Sottas Disease)
—1In this uncommon atlment often with a history of heredity
there 15 thickenmng of nerves with sensory and trophic changes
stmilar to those in leprosy  There 15 claw hand but i the
lower hmb club foot occurs rather than pesforating ulcer
The nerve thickenmng 1s due to hypertrophy of tissuc amsing
from Schwanns sheath which presses on the menc¢ fibres
There may be similar changes tn the antertor horn cells and
the posterior columns The nerves affected are the ulnar
median cutancous of the forearm saphenous and superficial
cervical  the thickentg may be constderable

In a case of doubt, with no cutaneous signs of leprosy, thdc
finding of 1ad fist bacih i a scrapmg from a theckener
nerve (p 88) would determune the diagnosis Orhcr\vxls‘ti:
the histological examination of a nene section {p 65) woul
gnve a clear indication (Sears 1931)

(1) Other deformuties sometumes musiaken for lcpmsi iﬂ:ﬁ
congenrtal absence of toes , loss of toes following yaws 185!
or ainhum  the disfigurements of gangosa

gb



Dufferential Dragnasts
5 Resewsene taE Leprovatous Tvre

In differentiating from lepromatous leprosy th diagnosis
must depend on finding Jepra baallt

{8y Dermal Lesshmamasis (Fig 58) may closely sesemble a
typical nodular case of leprosy  In an endemic arer fatlure 1a
such a case to find acd fast
baaillt calls for examination
of 2 second smear prepared
s ith Leshman s stain - Der
mal  Leshmamass  would
show abundant Leshrean
Ponavan bodies

(&) Diffiu ¢ Sebaceous Ade
noma may gue an appear
ance of leonttusts smslar to
that of leprosy and even
advanced and inflamed acne
has been suspected (Hassel
man 1938)

(er Mhewrofibroma  causes
nodulation of the shin which
has been mustaken for leprosy
but bactertologacal examina
tion and ensory changes are
negamve {Chatteryr 1935)

fro 38
(@) Abeetoma may - re Desal b hman a s re embing &

odul ¢ lepr mat us case of leprovy
semble the advanced or

ulceratne stage but it differs from such a cuse of leprosy m
bring localised and not widespread over the whole body

fe; Other condiuions to be differentrated are mossy foot
{¢f Fag 8) hichen pilars syphilitic gumma

() Eunuckesm has been smstaken for leprosy because of the
absence of eyehroy 5 and the smooth shiny appeirance of the
shan

0 Orurr Actb Fast OroAnt Ms
The differcntiation of tuberculo 15 of the shin has atready
been d d (p g2) The apy & of abundant aud fast
7 a1
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baalli 1 the sputum after hquefaction of tracheal nodules
has often been mistaken as an indication of pulmonary tuber
culosis (p 38) When these two diseases coeuist therr
respectiie mycobactensa can sometimes be distinguished 1 a
sputum smear A tuberculosts beng longer thmner and more
finely granular and M Iepre shorter and thicker with umform
or bipolar stamng In cases of doubt, culture or ammal
moculation should be used to distingwsh the organisms and
an \ ray examination of the chest should be made

Not 1nfrequently, partly acd fast baclli taken on swabs
from the nose have been mustaken for A lppre  For the
method of avoiding this mustake see p 84 (Mur, 1957
Lowe 1939)

Leprorroeia

There 15 little wonder that a dsease so much dreaded as
leprosy should frequently gne nse to this condition

Some of the nsidious early signs of leprosy lend themsehes
to subjective suspicion A pinkish or pale patch on the face
noticed daily when shaving 1 the morning, caused perhaps
by seborrheea, tinea flava or some other common complant
15 one of the commonest conditions round which fear erystallies

Another 15 the ulnar nene just above the elbow where
1t 15 liable to 1njury and subject to neurttis induced by a canous
tooth or other septic focus Constant palpating of the nene
and comparing 1t with that on the other side tend to confirm
the 1dea that there 1s thickenng and therefore leprosy

Yet another site 15 the antero lateral aspect of the thigh
where Bernhardts syndrome (p 96) not infrequently causes
qn area of anasthesia

Anzsthesin of the thumb may be caused by mppmg 2
branch of the radial nerve between a watch wnstlet md the
bone
Subjects sometimes imagine that the lobules of thewr :1!:
or their eycbrows are thickened and leprophobra may centr
round any well known symptom of leprosy

Neurasthema often forms the bachground of o
other phobias  Doctors who have recently begun to ‘t}r]cm
leprosy and have not yet had time erther to overcome

98
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mnate dread of the discase or to become expert 1 its
symptomatology are most Liable to suffer It 1s not unusual
for a student after listening to a lecture on leprosy to consult
the lecturer on some symptom which has suddenly raised hi
susptcions

Leprophobia 15 a most distressing condition  Many a
sufferer has endured months of mental agony before being
reassured as to the baselessness of his fears  He should always
consult the most expenienced and reliable authorty otherwise
a lurking doubt may remamn that the reassurance was not
justified  In any case when consulted the physiaan should
always take the patient seriously remembenng that however
flimsy or absurd his symptoms may seem they are probably
the focusing pont round which unconscious neurasthemc
fear havecentred Always examme him thoroughly and discuss
s doubts with him fully  The wniter has found that when this
15 not sufficient 1t 15 best to send lum back and tell im to get
on with his work as a fully occupied mind leaves httle leisure
for 1dle fers



CHaprER TIFTEEN

Typing and Recording Cases

Tue IsrortAnce or Tyrine

T;lE typing of leprosy 1s no less important
than its diagnosis  On 1t depend prognosis public health
control and the lines of treatment

Classification has already been discussed m Chapter Six,
1t remains to gn e here a simple method of dividing and record
ing newly diagnosed cases according to that classification

With experience 1t 15 generally possible to dinide the more
typical cases fairly accurately at sight, and those dealing with
large numbers of patients and lacking 1dequate assistance
may have to rely on chmcal exammation for the diagnosts
and typing of the majonty of cases

With such methods however occasional mistahes are
mevitable, and bacteriological examination and the lepromm
test should be combmed with chnical examination wheneier
possible

TLLUSTRATIVE Castes

The following six cases illustrate difficulties and the need
of great care 1n classification —

1 A single plique on the face 2 m tn dameter shghth
raised and red in colour, a few acd fast bacilh were
found at the margin the feather test was negame but the
two pin test positne  There were two raised annular lesions
on the arm The KRahn test was posttne The annular
lesions disappeared aft r one mjection of NAB but the
leprous plaque remamed  This was a case showing rcscmbl:mCT_
to both lepromatous and tuberculoid types The treatment 0
syphulis might improve general resistance and tip the balance

100
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m favour of the latter type Excessne NAB injectons
might on the other hand temporanly depress resstance and
promote the lepromatous type Here the lepronun test 1s of
ralue 1n estimating the patient s natural resistance

2 A boy n poor general health came with red swollen
ears and face and with annular lestons on trunk and buttocks
recembling leprides of the third form (p 57) Numerous
bacillt were found n smears from the ears Under smitable
treatment the general health was restored and the patrent
was put on diasone treatment  Within four months the face
and ears became climcally normal and bacterologrcally
negatine  Actrve signs in the other lesions werce arrested  The
Jepromun test at first doabtful became moderately positne
Here again was a doubtful case halting between two opimons
the improved health and the diasone may have tipped the
balance towards the resistant type and recovery

3 Anzsthesia of the 1nkle and lower part of the leg with

d and some thick g of the ponding superficial
peroneal at the knee Do skin lesions but a few acid fast
bacilh found i1n the nose  the lepromun test was not done
A few months later generahsed lepromatous «gns appeired
and later thickening and nodulation of the face Had the
lepromin test been done 1t would probably hive been negatne
and have indicated the comuing grasity of the condition which
ws not 1t first suspected

4 A pauent had a small swelling on his back supposed to
be of sebaccous orgin but no other signs  The tumour was
esarsed and secttons showed some perineural cellular mfiltra
tion  Ths suggested leprosy and sections stuned with Ziehl
Neelsen showed a few acid fast bacrlt A nasal smear alo
showed 1 few acrd fasts but smears from the ear were negatie
The lepromin test was negatne The patient was at once
put on diasone treatment The mmportance of unusually
carly diagnosis and typing 15 shown 1n this case as sery ey
treatment could be begun

5 A patent was treated for three months 1t a skin chnic
for seborrhaea of the face Thereafter shght anxsthesia of
the leet was found wnd the patient was sent to the leprosy
¢haic 35 1 doubtful exse  Clinteal evanunition showed nothing
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except the anxsthesta of the feet but a sht smear from the ear
showed masses of bacilli, and even scrapings from the surface
of the skin n different parts of the body showed bacillary
clumps  This case shows the mmportance of bactertological
examination despite the absence of climeal signs denoting an
open case  Such a patient 15 of great danger to the public
as he can mux freely without his condition being suspected
pp 11 79)

6 This pttient had become suddenly acutely il with
fever and an exanthematous rash with swelling coverng the
most of the body 1In places the rash was discharging serum
and pus Smean from the discharge showed numerous acd
fast bacilh  Symptomatic treatment and quintine followed by
tomies were grnen  Within a few months the lesions had
entrely healed, leaving only scars, and bactenological exam
mnation was negative  This was a case of acute reacting
tuberculoid (lazarme p 62) It resembled the acute reaction
1n an advanced lepromatous type except that the arrangement
of the affected areas was asymmetrical Here the Hustory and
the absence of symmetry should have indicated the type and
2 hopeful prognosis

CASE TARING

Boby cuarTING

The body chart 15 the most rapid nd accurate means of
recording details of a case, and should never be omutted what
ever other methods are adopted  Lestons should be plotied
out using symbols to denote the various types and forms
(Fig 59)

Areas showing anzsthesia to t 1
with vertical lines and hypopigmented areas with hunzomad
hines  The position of crcumnscnbed Jesions 1s indicated an
the form of lepride (1 to 5) 15 marked (pp 50 to 57 L:prt;;
matous areas whether diffuse or macular are shaded 1 ““f
dots and each nodule with an O varymg m size with that of
the nodule "

Ulcers ire marked with crosses nd deformed digits wit
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cuned lines  The position of thickened nerves 1s shown with
lines

P o

ody Fartng Tub reul ¢1s n hownon th

Oulln fxr ¢ [ b
ight d ndlp mt onth left

TasuLaTING PrizerpaL Frvpives
Table TV imncludes the main elements 1 the classification

and the same details as well as those recorded in Tables V
and VI can be used 1n sub clasafyng (p 30)

TABLE 1V

HH
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Explanation of Table IV —The three primary types are gnen
i longitudinal columns  The first two vertical columns are
chincal, giing the degree of affection of skin and mucosa
and of nerves and polyneuntic lestons  while the last three
vertical columns deal respectively with bacterologteal examina
tion the lepromm test and reaction Each vertical column
15 divided 1nto four spaces for negative, +, + + and ++ +

In the first column negatnve means no chimeal lesions of
skin or mucosa  + indicates lestons covering an aggregate of
not mere than 150 sq cm (25 sq ) 4+ coverng up
to one quarter of the body surface, and + + + more than
that area

In the second column + wndicates thichenmg and tenderness
of one or two mixed nerves without trophic changes in hands
feet or face, ++ tmvolvement of more than two mixed
nerves and/or trophic changes of the face, one band or foot,
+ + + more extensive neural or trophic mvolement

In the bacteriological column + denotes brcill: present
but not more than 10 1 any one field and no globr m the
whole of any smear (taken from the nose or skin by the
method described on pp 84 85), + + one or more globt
in the whole of any smear and/or more than fo bacilli m
any one field  + + + more than 10 globt n the whole of
any smear

In the Iepromin column  — means 1 negatne test, + ndt
cates a flare up to 5 mm diameter m the twenty four to
forty cight hours reading or 1 nodule up to the same dameter
m the delayed rexding, + + up to 7 mm 1n aither reading
but without tissue destruction at the centre 1n delayed,
+ + + more than 7 mm 1n either andjor destructron of tissue
at centre 1n delayed (p 24}

In the reaction column, - indicates no reddening Jocat
swelling or thickening of the skin or mucosa and no thickening
or tenderness of a nerve, + one or more ery thematous
macules or other lestons without anything of the nature of 2
flate up andfor nermve thickeming or tenderness of m'(;:o;
degree  + + lepra reaction of moderate degree i e o:
lepromatous or tuberculord type, ++ + a severe reacty .
considerable swelling of lestons lever andfor hquehction ©
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lessons and sn toberculod cases sexere nd pamnful swelling
of nerves

Derans or Macurks avo LEPRIDES

1u addiion to the broad onthnes of classification and
sub classficatton m Table IV further elaboration s
necessary of cwcumscribed fesions (macules and lepnides)
from the chimcal detaily of which considerable hoowledge of
the case can be gathered These detads are summarised
Table v

TABLE V

Number - t to100r10 +

Area ndex of Jargest (in square centimetres)
Area of central flattening of ditto

Type and form of lesion L Ut tog Trtos
Marginal serration - to + + +
Hypopgmentatton -~ oF +

Anesthesia ~ to + + +

Analzesy ~ or +

e D s e

Explanation of Table 1 —Ths 1 gnen under the eight
ponts

z The number of arcumscribed lesions 15 marked from
zero up to 50 and 4s 10 + 1 more than 10

2 Arenindex  This 3s armved at by measuning @ cenu
metres {21 to 1 1n) the greatest dameter of the
fargest oscumsenbed fesion wd muluplying it by
the length of the diameter 2t nght angles  If no
arcumsersbed levion mark

3 \ren of centrid flatterang Take the lfargest diserete
feston and of there 1 a Aattened 1rea 1n the centre
smesure it 15 the area tndex otherwise mark -~

i
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4 Type nd form of lesion L=lepromatous macule
(p 32), U1 to 4 =uncharacteristic (imtial termmal
undifferentiated or transttional seep 65}, T1tog=
tuberculoid lepride of Forms 1 to 5 (p 50)

5 Margmal serration  Serration of the edge s one of
the clearest signs of =ctsity and spread  Mark
the degree of serrition negative, or + to +4+
(P 59)

6 Colour change This 1s due to loss of pigment to be
marked ~ or + Reddemng 1s caused by reaction
and 15 marked 1n Table IV

7 Anesthesia to hght touch s tested with a fether
This can be graded from - to + + + by usng three
grades of touching mnstrument (p 81)

8 Annlgesia This can be tested by the two pn method
p 81)

Subsiprary DETAILS
There reman a few more pomnts which can be recorded m
Table V

TABLE VI

Nodules —, 1to 10 1o+ Size

Ulcers—
Nodularr- 1tor1o ro+ Stze
Trophic~ 1to 10 10+ Stze

Nose—
R - +, 4+, +++
L - 4, 4, +++
Eye—

Lepromatous R =, + ++4 +++
L -, 4, t+, + ++
Trophic R~ +, ++, +++
L ~ +, ++ +++
Viston R
L

3
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Explonation of Table 1I—In addition to recording the
number of nodules 2 note should be made of the dameter
centumetres of the largest nodule cutancous or subcutaneous of
of the largest subcutaneous area of induration ' such 15 present

Likensse the longest diameter of the largest uleer should
be noted mn addition to the number of ulcers

In the nose condition + tnchcates infection of the mucosa
without nodulatton 4+ + nodulation partal blocking but no
ulcess 4 + + ulceration and blocking

in the lepromatous eye + mews comunctnal affection
with punctate keratitis or keratis with early panunus and’ar
pupl irregutar but free + + nodulation of the cornea and;or
fixed pupt  + + + vison destm)ed {p 79)

In trophic eye cond hal + 4+
ulceranon of the comea o scars of former ulceration  + + +
vision destroyed (p 74)

The visunl waty of each eve shoudd be tested with Snellen s
test type and recorded

SuB CLASSIFIC ATION
Besides classfication into one or other of the three basal
structural types each casc should be sub clamfied in more
detasl —
{7} An unchrracteristic case 1t agan dnaded into mmnal
termintd undidferentiated or sntermedinte {p 6,)
{8) Ml bwe types are draded topographically nto
cutaneous neural or mixed according as the sk
nenves or bath are affected {see Table 1T p 29)
{¢) Cases are drided boctnologically ito open and
closed according as baoth are found or not by
routine methods {p 84)
{d) The resstance s shawn by the lepromn test forms
another bim of dnsion (p 23)
{#) Tubercylod cases may be subdinrded 1ecording to the
form of lepride {p 50)

See abko Table I (p 30} gung Pan American Sub
cluaficiion

o
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Sympors

For convenience, the types and sub types of cases may be
denoted by symbohic letters numbers and other signs

Thus Lepromatous=L Uncharactenistic=U, Tubercu
lod=T

Each of these three 1s subdiided according as Shin=S§
Nerves =N or both =8N, 1s affected

U 1s subdivded into mmtial =1 termnal =2, undifferen
tiated = 3, mtermediate =4

TS 15 subdnided 1 to 5 according to the form of lepride

LS TS and US are agamn dnided according to the arca
1mvolved as in Table IV, column 1

LN TN and UN are hkewise divided according to nene
mvolvement as 1n Table IV, column 2

Bactertological results are B - to + + + and likewsse
Lepromin=Lep, and Reaction=R as in the last three
columns

Thus TS 1+N+ +B-Lep+ + +R+ would indicate a
tuberculond case, with skin lestons of less than 25 sq 1n , lepndes
with a raised erythematous margin and flat i the centre
but without any signs of a flare up, mvolvement of more than
two mrxed nerves andjor trophic changes of the face hand
or foot bactenologically negitne, the leprommn test verv
strongly positive

Tilys f;m be still further expanded using Tables V and VI

GENERAL PARTICULARS

In takang 2 case, the following general particulars shDIUId
head the pattent s chart  age sex home address nationality
social status (caste tnbe etc ), state (marned or single €fc)
general health (complicating diseases, etc ), duraton of ltpro‘)d,
first signs history of contracting the discase famuly history an!
chances of dissemnating the disease ettt

Some of these pomts re considered . sore etar
Part 111
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CHAP1ER SIXTELN

Prognosis

DrEAD OF LEPROSY

LEPROS\ 13 dreaded most of all diseases
not because 1t kills but because 1t leaves alne not for its
pamm—though painful at times the loss of pam and tactile
sensation 15 dreaded more  Mask face unclosing eyes slavening
mouth claw hands and limping feet  or even worse beetling
brows stuffed nose ulcerating legs and pamnful eyes drawing
on towards blindness—such 1s the picture conjured up in the
mmund of the patient when the phystcian after maling his exam
mation pronounces the word—Jeproy  And over and above
all this 15 the thought of the outcast looked at ashance by lus
once familiar friends his name mentioned only m a whisper
a shame and disgrace to himself and his family

The patient does not know that leprosy may be mild and
abortne a passing condition which heals spontancousty or
with a httle treatment

Prognosis 15 important 1n all serious diseases but m none
15 1t more mmportant than m leprosy  And the prognosis must
be as accurate as possible built on a sound understanding of
all the clements that influence the course of the disexse  These
clements are n order of mmportance the tvpe of leprosy
the extent and progress of dhcusc the general health and
presence of ¢ the lity and atotude
of the patient the facilities for treatment and attention 1nd
later of after care

Tyre oF LEPROSY
The type of dea e 1> the most important factor 1n prognoss
In a frank tuberculowd case with a strongly positive lepromin
test the resistance 1s good and there 15 a far prospect of
recovery at least 1n an early case  In a frank lepromatous
109
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case however early, the prognosis has always been bad or at
best doubtful  But the results obtamed recently wath the
sulphone drugs has mcreased the hope of recovery 1n this
type of case

What the result of sulphones i tuberculoid cases will
be we do not yet know The indicitions at present are that
bacilt 1 close connection with the capillanes—as m the
lepromatous and some uncharacteristic cases—are first
et In the tuberculoid lesion the bacilh are few and
generally shut off from the vascular system

Sull the face that the tuberculowd 1s generally the resistant
case mahkes 1t the type most likely to recoser There are
however, places (pp 32, 66) where tuberculord cases are stated
to degenerate more frequently into the lepromatous type and
m these 1t least without = strongly positne lepromun test
a more guarded prognosis would be necessary

EXTENT AND RATE OF Abvance

In the tuberculoid type ecarly diagnosis and treatment are
of great importance, especially if the dsease 15 confined to
one of a few small leprides In the writers experience 1n
North India Africa and the West Indies carly cases will clear
up as a rule with intradermal yections of chaulmoogra, and
the majonty will have little or no deformity

The ndications are that at leist some lepromatous cases
{we do not yet know what percentage) heal up on sulphone
treatment and that the length of treatment required 15 1
direct rtio to the adsance of the disease when trcatment 13
begun  We do not yet hnow what 1s the mmimum period of
treatment for an early lepromatous case

In both types the earler treatment 15 begun the Icsshls
the danger of permanent impairmcnt and deformty of the
himbs, face 1nd eyes

HEALTH AND COMPLICATIONS ;
Good general health at the time of first c\Jmmanonro xa
pattent 1s not necessarily faxourable m the prognosts 0}1; "
Ius health 15 depressed by remediable comphicating factors, \ ;s
the remoy Al of these factors may be expected to lmpro;’ ::m dl
condition as regards leprosy (P 115) On the other
ne
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complicating dweases and other un{ayourble circumstances
which cannot be remedied are bound to have an unfa ourable
effect on the pattent s recovery  As expluned in Chapter Five
general health though not as strong a deciding factor as
natural resistance 15 of great inportance

PATIENT 5 MfENTALITY AND ATTITUDE

The chance of recovery often depends to 1 large extent
on the attntude of the patient  The treatment may be long
and arduous and cannot be carried out satsfactorly without
the patients tctive and inteligent co operatton  Often he
gets tired of treatment only obeys 1n part or leaves off too
soon  Prognosts should always take account of the patents
mentality and he should be wuned how muck his chanee of
recorery rests on himsell

Facturres

The prognous necessarthy depends to 1 farge extent on the
facthities avaglable for the treatment and care of the papent
The average practitioner s sgnorance of leprosy and ats treat
ment has often m the past prejudiced the patient s chance of
recenery  In most of the endemic conntries such as Afrrca
China and Indsa the facilities for treatment ave quite msufficient
Exen where treatment 15 available care and after care of the
patient are often ncglccted or impossible from want of friends
or adeg; sl ly counters the best
of teewment AR \hnc factars hue an tmportant bearing on
prognosts

Duerr 10 Covracrs

The mawn pownts for consideration are summansed under
Risk of Infection on p 12 The chuef determnming factors
we the closeness and duration of contact the nfectiousness
of the cave and the age and health of the person exposed to
wfecunn A stronghy, postne lepromn test 1s an indscation
that dicase 15 unhikely to appear or M1t does will be of a
mild type

The danger from contact 1s less m leprosy than w tuber
culosty as 15 shown by the former ceasing to be endenuc
England centunes ago whle the latter suff remais

i



Manual of Ieprosy

Cavses oF Deatn

In many cases there 15 recovery with deformity On P34
the fourth stage of the lepromatous type 1s described under
Ulceration or Resolution  There 15 a final tendency towards
recovery even in the severest case  This 15 brought 1bout by
resolutton of lesions ot by ulceration and shedding of leproma
and baulll  Dunng this process however many patients
succumb to the ulceratrie process and 1ts septic complications
or to renal strain following on septic absorption  Unles careful
precauttons are taken tuberculosts 1s apt to spread through a
leprosy stitution and m1y become the principal cause of
death

Duratioy

There 15 comsiderable vanation 1 the duration of leprosy
Tuberculoid cises, of treated early, often recorer m a few
months  Otherwise leprides may remam almost statonary for
years or gradually spread over the body durnin,, a lifetime

Faget s (1947) report of recovery m adsanced lepromatous
cases under sulphone treatment (p 124) 15 summarned 10
Table VII

treate

TABLE VII
! f Y ears of Treatment
i _ —
Under Fe
} } Gae" | One | Two | Theee | Four 1
i [ SR ]
Promn _ (number 8 30 [ [1BE]|u®| O
teeated)
Duasone  (number 5 28 37() ) 4
treated)
Promuole (numbe ’ 12 7

-

The figures 1n brachets indicate the number discharged as
arrested  So far there have been no relapses fer a
There 15 evidence that earhier cascs may Trecorer 4

considerably shorter period than the abote
"
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Treatment

INTRODUCTORY

UP to the List few years leprosy was
considered an incurable disease and any treatment given was
only 1n the nature of paliiattves The early tuberculoid case
with a few lumted leprides was almost unknown 1n Europe
and n tropical countries where 1t 1s often the commonest form
of the disease 1t was seldom 1dentified The more severe type
was rarely recogmsed till the disease had established 1tself
throughout the system

The acknowledgment that certain cases are amenable to
treatment and that at least n the milder type there 1 a
prospect of recovery has profoundly altered the whole outlook
and modified the methods of reltef and control

Treatment has been divided under  eneral and spectal the
former mcluding all means taken to mmprove the resstance
of the patient and the latter the admumstration of spectal
remedies such as chaulmoogri and the synthetic sulphones
Lastly there 1» a chapter on surgical and other auwliary
methods and on the treatment of lepra reaction

RFSISTANCE AND GENERAL HEALTH

RoLE oF IMMUNITY AND ALLERGY

It has been shown abose that leprosy vares greatly in
1ts gravty from a shght d that heals sp
to a severe disease which 1n spite of all that can be done
progresses steadily from bad to worse (pp 21 22)

We are still very ignorant of the elements which determne
this great difference between cases  There 1s no evidence

b 1y
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that 1t 15 due to vanation in the virulence of M lpre The
general health of the patient 15 of considerable mportance,
and the course of the disease may be greatly changed by
removal of accompanying diseases, correction of diet and
improvement of the patients emvronment But not mfre
quently one sees the mildest type of leprosy 1n 1ll nounshed,
unhealthy patients living m the most adverse circumstances ,
and on the other hand the most sexere type appears i robust
well developed, athletic people who have led healthy Ines
under the most favourable conditions  This matter has already
been referred to on p 22

Antigens and Sera —Many attempts have been made to
induce immumty by imnjection of antigens and sera  The
antigens include bacillt extracted from leproma and aad fast
baaillt mistakenly supposed to be cultures of M lepre  Albo,
ammals have been ijected with these antigens and their sera
used 1n treatment Claims of valuable results have been
made for some of these preparations, but none have so far been
substantiated

Nor 15 this to be wondered at A lepre meets with such
tolerance 1n 1ts host that 1t can muluply to astronomic numbers
without producing recogmisable symptoms It would be
surpnising  therefore, 3f myection of a comparatnely small
additional number of such orgamisms could immunse 2
patient 1n whom the disease has already been firmly established
or 1f immune serum could be produced m an espenmental
ammal not susceptible to the disease

The Unknown Factor —The difference between the tuber
culoid nd the lepromatous case 1s not just onc of immumty
Nor can 1t be correct to say that 1t 15 one of allergv alone
It appears rather that there 1s an unknoun factor which 1
the former type causes the deselopment of umely and effccm;
allergy , while i the latter there 15 mitial anergy fcllc\r\t
later by an allergy wlich arres too late and 15 thercfore
meffective  According to this hypothesis it 15 the allergic
reactton that arrests and hmuts or extermunates the mfection
but 1n order to do ths 1t must armve i time and 1n suffiaet
force before the bacill hate multiphed sufficiently to drown 1ts
effectiveness

1y
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Unfortunately we are sttt 1 ignorance of the factor at
the root of this form of resistance It may be that we shall
be able to control 1t once we have other effectne means of
arresing or delayng the muluphcanon and spread of bacili
n the body (p 128)

Réce or Generar Heavru

Though we cannot induce smmunsty or as yetr control
allergy effectnely we can do a great deal to miprove the
general health of the pattent This may be discussed under
the heads  treatment of accompanying diseases wnprovement
of diet physical and mental care and culmre

{a) Accompanyrn, Diseases —In the tropres it 1s usual to
find patients admutted for leprosv to be the subjects of one or
more compherting diseases  Among the tommonest are
malana helminthic micctions septic skin geeth etc  dysentery
and other gostro-ntestnal conditsons \enereal dweases  In
many cases it may be coutted an advantage if the patient 1
found suffering severely from remediable accompany ing diseases
as ther removal may be followed by improvement i his
general heslth and consequently 1n the leprobr condition

The writer has found the red cell sedimentation test {p 123)
of considerable value 1 tracing and ehnunnting such diseases
as their presence accelerates and thewr einunaton retards the
sedunentaton rate It must be remembered however that
Jepra reaction {Chapter Eight) 1ho cavses acceleration

(by Diet—As in mberculosis  this is of connderable
amportxnce Well cooked and appeting food om a well
balanced scafe 1v necessary but over eating and ndulgence
must be guarded agamst The athlete should be taken as
the patents wdert  He shonld a5 far as possble get into
“nd keep humself in traming At least the lepromtous case
hoping for recovery should Iant hus tlcohol and tobaces as
doey the athiete  In the mulder types 1bo this 15 adusble
though not so necessary

(¢} Physieal ond Vewtal Corr ~Qace the complications and
diet have been attended to a foundation has been lad for
the pauents acinaties  These may be included to a targe
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extent under the term  occupational therapy  Work must
be interesting and swited to s capacity It should be m
the open air and so planned as to develop hts muscles withont
smposing undue strain  Cheerfulness the creatne sense and
a feeling of usefulness to the commumity—all these have a
physically stimulting effect of great value mn the treatment

The admission of the patient to 1 well run mstitution
should remove the feeling of shame and ostracism which has
such a depressing effect Care should be taken that he does
not leave belund him dependents over whose welfare he 15
constantly worrymng  Thus connected wath all leprosy
wstitutions  there should be t welfare service planned to
relieve patients of anxiety as far as possible {see Chapter
Twenty seven)

Well adapted physical exercises games, etc  have abo a
special use 1n preventing deformties especially of the hands
Particular care must be taken 1 fitting boots and shoes to
guard the fect from iyury beanng m nund the loss of protection
due to anasthesta wasting of the supporting ntnnsic muscles
and softening of the bones

In leprosy mstitunions rrangements for cducation culture
and recreation are mportant factors sn the patients hfe and
m his chance of recovery



CsiartER EIGHTEEN

Hydnocarpus Ol

GEX\ERAL treatment mav be taken as
the foundation of spectal treatment particularly mn the lepro
matous type  Whatever the form of special treatment s
Iikely to be prolonged and to be a stramn on the genewal health
Accordingly the hugher the standard of general health man
tamed the more vigorowsly can speaial remedies be pressed
and the more likely are they to be effectnne

Unty recently the almost unnersal remedy was chaul
moogra {more cosrectly calied hydnocarpus) ol and s
dervatnes  This 15 admunstered by imgection nto the shin
subcutancous tssue or larger mauscles  Intridermal m
Jectton of hydnocarpus 35 stll the treatment of chowce 1
tuberculowd fesions but m the fepromatous type st 15 gradually
bewng replaced by the sulphones (Chapter Nimeteen) which
iy alo prove to be the better remedy n many tves of the
uncharactensie tvpe with a negaine lepromm test
PrEPARATION

Hydnocarpus oif 15 obtuned from onc or other of two
species  Hydnocarpus wi htiana o South west India and
Hyndnocarpus anthetmmpea it Thatand  (Sam) and  Indo-
Chma  The ol was formerly given by the mouth but thss
method his now been slmost entiredy abandoned 1 finour of
wgeetion

The best ol a5 prepwed by cold extracuon from fresh
fully npe sceds  Both ceeds und ost are apt to undergo oxidatien
nd develop arntont quahties of kept too long Tt 3¢ most
aatnfactory to obtun ol direct from South west India *

Th Lrok lum Tradng€ 3 Lo kufn Sithw 1ind
€ m o falf mbeally ey ced pely & g
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Some prefer the ethyl esters of the o1l and this has the advantage
of bemng thmner and less viscous, passing more easily through
the needle (for preparanon see Appendre 1) The o can
however be made thinner by heating 1mmediately before
mjection up to about 120° F and 1t can be stored Jonger
than the esters without beconung srritant  Bath forms gre
approximately equal results

STORING AND STERILISING

Contact with air or mosture shaking evposure to hight
or heat—all these tend to promote oudation and the formation
of 1rntant substances  The o1l {or esters) should thercfore be
stored 1n clean, dry bottles These should be of such a size
that once opened the contents will be used on one occasion
or at least withm seven days  To dmmimsh contact with ar
bottles should be filled to the nech or as igh as possible
attowing for expansion during stenihsation

Oul must be stertlised by heat (unless this has already been
done by the suppliers) and the bottles used should therefore
be of a quality which will stand high temperatures

It 15 well hefore heating to place the cork loosely m the
mouth of the hottle and tie over the cork and round the neck a
fow layers of stenile gauze Wath a high pressure stenliser
keep the temperature at 120° C for half an hour  Open the
sterthser Iid before the pressure becomes negative otherwiic
moisture 1s apt to be drawn mto the bottle and make the ol
cloudy and irntant

The alternatne 15 to use an ol bath  Submerge the
bottles almost to the level of their contents in an open vesst!
contuning anv waste oil asaihible  Heat the outsde ot 10
1.5 C and keep it 1t this temperature for forty fise minuics

After sterihsation immeduately press home the corh but
retamn the gauze over the cork and mouth of the bottle soai
to Reep them sterde  Stored 1n a cool dark place fresh o1
should remam suttable for injection for 2t least s1< to tuelie
months

Those using large quanttes of hyd:
to bus 1t direct from the manufacturers (sec footnote

us

nocarpus ol are advised
p 17
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1 tins of not more than half a gallon capacity  Odl which has
been imported in large drums, or has been stored by dealers
for long penods, 1s almost always highly trntant and unsuttable
for mjection  Treating this ol later with a view to removing
those 1rntant qualities 1s not as a rule very satisfactory

Mope oF Acriov

We do not know how hydnocarpus o acts  Gnen mtra
dermally into and round tuberculoid lesions the effect 15
mechameal, at least m part  the imjected o1l causes shght
local wrritation and nissue reaction and these result m the
destruction of bacills 1n the immediate nerghbourhood

Degotte (1934) has claimed equally good results with a
misture contammng one part of ol of citronella (Cymbopogon
nardus) and nine parts of cotton o1l

It has never been found possible to carry out a fully con
trolled trial with hydnocarpus el Some workers have found
1t of great value while others have questioned 1ts effectiveness
The difference 1n results 15 probably dependent m part on
varations 1n the severity of leprosy from one country to
another

InjecTiONs IN CIRCUMSCRIBED LESIons

The treatment of lesions hmited by definite spreading
margms—such as leprides and some uncharactenstic macules
—should aim at arresting their further enlargement This 15
generally pracucable 1f the Jesions are few in number and not
too extensve The principle 15 the same as that of arresting
1 forest fire by clearing or burning a gap i the forest acroS;
which the adiancing flames cannot leap ~ Hydnocarpus ot
or ester 1s njected intradermally into or just beyond !h‘llf
advancing border of a lesion through a sertes of sm]:\
punctures The drug 1s absorbed by the protective cellutar
elements which 1t stmulates to actmaty with resulung phago
cytosts and destruction of the nfection It should be
remembered, however that the line of bacill 1s ofien 3n adyance
of the chmically visible margin

Injections )arc made at or shghtly beyond the margn

120



Hydnocarprs Od

Holding the syringe at an acute angle with the surface the
needle 1 wnserted 1nto but not through the slon  Sufficient 55
injected at eath puncture to raise a wheat about 1 em {3 m)
mn drameter  One or more lesions accorching to the size are
surrounded wath a line of such wheal each touchwng the next
and up to 50 or 600 number (see Figs 62 63}

Injections ave reperted once or twice a week ull ol bevons
have been encrreled

If the centre of the lepnide 15 flattened out onky the rased
margus requires ofiltration but 1f the whole area of the
feprsde 15 uniformly rased and thickened infiltratson should be
extended to the centre abso

It 35 well to begin by mjecting not more than 1 or 2 ¢ ¢
at one suting once » weeh  but according to the tolerance
of the patient the amount can be gradually rassed to 50r 6o ¢
onee or twice a week

No one area should be remfiltrated nll after 2 month or
at least ult all intaton and nduration cansed by the former
wmections have entsrely cisappetred  Fuve or st courses of
njections or ven mof¢ may be necessary befare all actne
signs disappear though some lesiows clear up with w0 or thrce
courses

The effect of intradermal injection of hydnocarpus may be
canuderably enhaneed by panung the mjected areas a few
dys fater with a 1 1m 3 solution of trichloracenc acd 1o distitled
water  First remote alf grease from the shen with a fae sabvent
Then pamt on with a brush {or cotton weol wrapped round 1
probe ar then suck) nd dry by fanning ¥ on dryng the
shn g not shghtly white (hen sepeat the pumt When
whiteming appears pamt the aret with 4 bland o) It hxs
heen found a good phn to pamt at gach stting the shan tweq
mjected on she presious occasion

In Brazl Dr Aruya has subsututed for imradermal
smjection fulguraten with a gihanocautery he makes
mufupfe shin punctures vanng 10 depth with the thickness
of the leston  This appears 1o gne at lewt equaliv good
results suggesting abrdt the effect of hvdnocirpus when gnen
by thw method 15 hirgely the mechaucat one of sumulitng
1he Jocal eells 1o phagocytose the brcadh

I
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LeprovaTous CasEs

This also mcludes uncharactenstic and other cases which
are still active but have no arcumscribing margmn

Untl recently almost the only special treatment of these
types was by mjections of hydnocarpus ol or esters These
m1y be gnen intradermally infiltrating by the method
described above a limited square or rectangular area of 4 to 8
sq mm (25 to 50 sq cm) at each sitting  Ths 15 continued
systematically il all the affected skin has been covered after
which the same process 13 agamn and again repeated  The skin
1s ikewise panted with trichloracetic acid

An alternatne method 15 to 1nject hydnocarpus mira
muscularly m the gluteal or deltoid regions The dose
should be diided not more than 1 or 2 cc being mjected
at any one spot By partly withdrawing the needle and
remserting 1t at a different angle the whole may be gnen
through only one skin puncture

Stmilarly imjections may be gnen subcutaneously m an
extensor area such as the lateral aspect of the thigh

By one of these methods or using a combmation of
more than one 5 to Io cc may be mjected twice
week It 15 well however to begin with a small dose
(1 or 2 cc) once a week and gradually rasse the tmount
according to the tolerance of the patent In the first and
second age groups (p 16) the dose should seldom exceed
2 and 4 c¢ respectnely

Here also panting with trichloracetic 1cid as mentioned
above 1s a useful auuliarly to hydnocarpus treatment

There 15 sometimes an advantage wn breaking up hydno~
carpus treatment imto courses of two or three months with
an mtenal for recuperation between courses  or chcim:S
may be stopped or reduced during the most trying tme of the
year (as the hot weather 1n India) Th

The most suitable dosage s an individual matter e
physician should always be on the alert for signs of rca;tlon
or of weakness and debihty, and be ready at once to cut own
or suspend treatment

A valuable aid 1 the regulation o

3z

£ treatment 1s the rate of
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sed cell secimentation  This can be ascertamed quickly nd
with sufficent accaracy by unng the microsedumometer *

IF this test 15 done every week or fortmght accelerated rate
gnes a warmng of danger from excesste treatinent just as st
aho warns of the presence of complhicating diseases {p 115)

Deration o TREATMENT

This vanes widely wuth the type of case and the ramduy
with which the patient recovers up to the pomt when all
wctne signs dusappear  Smears from a bactertologically postne
case who has reached a stage 2t which the bacills are few should
be evamined every three months nll they become megatine
and then every month for six 10 twehe months  Thereafter
of all chinweal wgns of actisity are gone hydnocarpus trewment
may be stopped but the patient should be re exarmned at
Tewt every six months for from one 1o seven years the length
of tune depending on the previous senonsness of the case 1nd
s stubbornness o treatment

In wberculod and other cases with negatse smears from
the begainmng one must awart the disappearance of clinseal
ugns {(p 58) after which treatment mny be stopped  but
an equally cireful routine of wspection 1 adused always
remembermy that some of the less well defined negause cases
miy become apparently wactive and then appetr later as

posttite
Acmive Siess ArwesT

Actme sgns we  posume bactenal findings  rused
mfluned or sdurated shin Jestony gacrease or decrerse m

wize or number of lesions et T “Mender movgs ¥ hen
these have defimtely gone 11 i escent
and when naddgehech of ntined
quucscent for @iy years 13 )

R
At byt s



CHAPTER NINETEEN

Sulphone Treatment

‘ \ HILE the treatment of choice n the

frank tuberculoid case 15 still hydnocarpus oil and 1ts derny atives
the effectiveness of this drug mn the lepromatous type has not
been without question  There 15 reason o believe that a more
satisfactory remedy has now been found 1n the sulphones

NATURE OF SULPHONES
These synthetic drugs are dernvatives of drammodiphenyl
sulphone
_NH- N
NEC N
50

-NH< *ﬁ>/

It was therr antibotic effect m controlling the growth of
M tuberculosis m experimental ammals and m atro (Feldman
et al 1942, Petter and Prenzlau 1g44) that first suggested
trral i leprosy  They howerer have shown much more
evidence of usefulness i leprosy than m tuberculosis
The sulphone dernvaties which have so far been tried m
leprosy are ¢ promin  (USA prommn ' in Englnd
promamde ) (draminodipheny! sulphone nn didextrose sul
phonate), diasone (di odiumformaldehyde sulphoxylate of
ol {iph Iphone) 1 4 -drammno >
sulphetrone  (tetrasodium
ulphonea a a ¢
was first used 1 the
) It

1
phenyl  sulf p
thiasolylpheny! sulphone) and
4 4 bis [a phenylpropylamino] diphenyls
tetrisulphonate)  Promin (P D & Co)
National Leprosarum Carville US A (Faget of al 1943
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Sulphone Treatment

was found to be excessnely toxic by oril admistration but to
be tolerated intravenousty 1n daily doses up to 5 gm  Following
on the first published results on pronun the wnter (Murr
1944) began a tral of diasone (Abbotts) 1n Trmdad  Fearing
that drasone might be toxic by mouth like prommn he first
gave 1t mtravenowly but later found that 1t was well tolerated
orally 1n daily doses up to 2 gm A morc recent sulphone
dernatne promizol (P D & Co) 1s consdered by the
Canville workers {Faget Pogge and Johansen 1046) to gie
porsibly even better results than the first two prepirations
though 1t has not yet been tned out sufficiently  This can be
gren orally in daily doses up to b gm  Lastly sulphetrone
(B W & Co) 15 under tnal and the first reports indtcate
promusing results  after imtial smaller doses g gm  taken stx
days a week and three weeks a month s tolerated

The results obtamned with thest sulphones ppear to be
simlar though they vary 1n the degree of towerty the amount
of the effectrve dose and the speed of results

MoDE OF Apt INISTRATION

Suttable Type of Case —It 15 the lepromatous or serverc type
of leprosy to which sulphone treitment has been apphed
that 1 to say the type which so fir has been less amenable
to treatment bv chaulmoogri and other drugy It 1s sull
oo soon to say what their effect will be m tubercutoxd and
uncharautenstic cases

Tovc Effects —Faget ¢ al (1843) mention the followwg
toxic signs as occurning  decrease 1 blood cells leucapena
aMlergic dermatitis allergic thimtts midld and ephemeral
headaclies and nauser and lepra reaction including indocy chtis
Further obsernation h1s however shown that with smitable
dosage most of these can be 1y oided

in mmportant questton 1s whether or not st 15 necessary to
control treatment by blood concentration tests  If this were
necessary the usefulness of the sulphones would be limited
by the madequacy of skilled stafT especially in highly endemuc
countries where thys treatment 15 most necesstry In the
mwitnd 3 orong ont of dosage such s are adviable but
thereafter 1 the wrters opinson  the fuw simple mles
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Manual of Leprosy

grnen below (blood evammaton  chncal obseration,
regulation of dosage) are sufficient m the hands of a
competent chnician

Anzmia (partly due to nterference with iron absorption)
and increased reactionary exacerbations arc the two tovic
ndications to be guarded agamst and these are apt to occur
principally 1 patients in poor general health andjor m an
adv anced stage of the lepromatous type, and at the beginning
of treatment The patient should first be esamumed for
anzmia, and when this 1s present, as 1t often 1s in severe lepro
matous cases, a prehmmnary course of full doses of ferrous
sulphate or carbonate should be gren before staring the
sulphones

Dosage —The wnters expenience has been chiefly with
diasone (Muwir, 1944, 1946), and the dosage here described 15
what 15 recommended in the use of this drug  Considerably
higher doses have been used with promm and promuzol
(Faget et al, 1043 1946) It 15 aduisable to begin with small
doses 1n all cases and gradually raise the amount according
to the tolerance of the patient In doimng this the important
indications are  the stage of the disease  the general con
ditton of the patient, especially as regards febrile and focal
reactionary signs, the condition of the blood as regards
the presence of anemia  If the hxmoglobmn percentage 1S
below 70 a prelmnary course of on should be gncr:i
and 3f ths 15 not effectnve myections of hver extract shoul
be added .

Diasone 15 generally made up in 5 gr (0 3» gm ) capsules
or tablets When the hazmoglobin ts 1t or over 7o per cent
begin with 1 2 or 3 tablets according to the general candénoﬂ
of the patient This should be taken in one undnuli)cd :::n'
preferably an hour after food so as to promote quuck absorp on
and the highest blood concentration Reactionary signs s
not a contraindication to beginning the treatment but arfhc
warmng not to ramse the dose too rapidly \\hatc‘\(c“:nkss
imtial dose repeat 1t every second day for the first neel et
there are signs of exacerbation In robust early midezsic‘d‘ alier
septic or other complications 1 tablet may be a dually
the first week on the intermediate days and increased gra
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Sulphone Treatment

il after three or four weeks the patent 1 taking 3 tablets
duly for six days a week It may however be a constderable
ume before 2 weaker or more advanced case reaches this
dosage  The hamoglobwn should be tested every week to
begin wath and won {and 1f necessary luer extract} continued
1n all cases with a percentage below 80 or go A fall below
,0 per cent  or the imercurrence of inereased reactsion eally
far temy Yy susp of drasone or ¢ of the dose
When a dose of g tablets a day for six days a week has been
reached 1t 1s well to suspend treatment for one week every
month so as to gnee the patent tume (o recuperate  In panents
who hae mmproved and are free from wigns of anema and
seaction the dose may be gradually rased to 6 tablets daihy
sth days a week for three wecks a month—thts being segarded
as the maxamum merige dose though 1t may be inereased or
dinunishied according to the body wesght of the patient

Errecrs of TRzaTvesT

These vary 1ccording to the stage of the doease  In an
advanced lepromuous case with grase compheattons—ulcer
aung leproma of the lembs uleeration of the nasal apd other
mucous membranes wmith obstruction of breathing and severehy
“ffected eyes gomng on to blndness—the first offects are the
healing of ulcess clearing of the nose nd arrest of the eye
contitton with improsed viston  These often take place withm
a few weeks

The next effect 15 scen tn patients with chromc or subacute
allergte reactions wmdhcated by shight nse of temperature and or
the frequent apperance md sub depce of nodules and other
wfimmatory skin lesions  thest symproms gradually subside
though 1n some cses they are mereased dunmg the first few
weehs or months At the same tume permanent nodules wnd
other ramed shin elevations become slowly absorbed and
flattened out levving marked wriniding of the wtegument
This improvement generatly requires a few months

The thud stige i recovery and the only one an carby aor
Tess adanced cwes 15 the gradumd lessensng of the number
of braills found in secttons 1d  mears from (e shin and i
smews from the nose  Thus + ¢ + cases Lecome + 4
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and then + and + cases become negatne The ume
required for this appears to vary with the advancement
of the disease, some early cases have become negatne m
four to six months, but more advanced cases may require
four five or even more years (p 112) One of the most striking
signs of improvement 15 that seen 1n the affected eye and
especially 1n the cornea, where because of its transparency the
arrest and a certan amount of recession of the lepromatous
mfiltration can be observed with a lens or a corneal mcroscope
(P 74)

In the wniter s expertence every case that has been under
treatment for s1x to twelve months has at least shown defimte
and 1n some striking 1mprovement  Patients who for years
have been slowly worseming under hydnocarpus and other
treatment begin to make steady, though it may be slow,
1improvement

Sulphetrone ~~There are indications that this sulphone de
mative s less towie and more quicklv effective than those first
wsed A rather higher dose than that of diasone 15 tolerated
3 gm A day being 2 safe amount after prelimmary lower
dosage has been worked through, and some recommend even
4or 5 gm As with duasone the one day rest a wech and
one week rest a month are advised

There 15 one important pomnt on whch sufficient reports
are not yet available , thatis whether or not a pownt ss reached
at which the type changes—the lepromatous case 1s trans
formed mto a tuberculoid one and a negative leprommn
test becomes positne  Theoretically the lepromun test 13
negatie 1n the lepromatous case because the antgen (e
lepra bacill)) are in such great excess of antibodies form:
that an effectne allergic reaction which would destroy the
bacill, cannot take place  As the bacllary antigen becomes
less and less 15 a pomnt reached at which an effectne reaction
can take place® If so 1t would be mdicated by a posine
lepromin reaction, and we should have an additional fncl:);
helping to clear up the residual bacilh T hase found mndicatio
In one or two cases that this may occur to some extent i;ln
other workers have reported simlar results  but further
evidence 1s needed
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Levorst oF TREATMENT

In any case treatment should be continued at least until
repeated  bactenoscopie wxaminations have gien negatine
resulis over a penod af six months to two years tarymg
diertly with the adbvance of the disease at the begranng of
treatment and with the length of treatment required to
produce the first negatne bacteroscopre results  (Note
Fagets figures on p 1r2) For arrest of disease see p 123

Joddes have a speafic effect 1 showmng up concealed
lepromatous foct It 15 possible that therr careful administration
in ca s that have become bacterioscopically negatne may be
of use mn determining the length of lurther treatment required
and perhaps 1n speeding up the ehmmation of rendual foa
but thus matter sult ¢lls for very careful inestigation

Regulation of Establesked Treatment —Particulars hue been
guen of the dingers attending the mutial treatment with
diaone  But once the patient has taken his mastmum dose
for a few months without diminution of hemogiobn content
or reactionary symptoms and has made definute wprovement
s regards both leprosy and hus general health such striet
prechutions cease to b necessary  and treatment may be
continued by an wtelligent and reliable patent with a munmum
of superviston A visit to the doctor onee 1 month 13 often
ail that 15 necded  Ths Tact 1s particularly helpful to patients
under domuciterry treitment thougk e some countries chere
are grave ks ta be guarded aganst from unreltable patents
mususing such a privileye

Movr or Acrtov

115 stll untertain how the sulphones wt - Fue and Gemar
{1946} after an examtnation of biopsy sectons ffom g2 pauents
under promimn concluded that tissue changes are  atrophic in
tharacter with extremely slow 1nd gradua) lessenmg of numbers
of organtsms an the Iesions to the powt of final disappearance
Mmoo of 3 o1y es evimned The smportant finding 1s
that promin appears to chmuntte bacllany infection of the
blood vewsel, nd blood strexm  thereby  prevenntng the
formawon of ney Jessons The atrophs of £iral lesiens 1 ale
mofe appirent 1n ey with 1 more generous blood supply

9 9



Manual of Leprosy

The rapicdity with which eye lesions respond (as shown
by the corneal microscope), and those of the nose heal and
In some cases become bactenologically negative suggests that
sulphones concentrate 1n the eyes and the nose  Exammation
of the skin and mucous membranes and therr secrettons should
mdicate the local concentration of the drug and the penod of
local retention  Such indications may throw further light
on the mimmum dosage required to heep up an effectine local
concentration

The results of treatment indicate strongly that the best
effects may be expected 1n cases whose treatment 15 begun at
a comparatively early stage of the disease

We do not know whether sulphones actually destrov lepra
bacill or only prevent therr multiphcation  Nor do we know
whether the aid fast bacillt found 1n patrents for years after
sulphone treatment has been begun are alne or dead for
lepra bacilli killed by heat and myected 1nto rats can stll be
found acid fast after eighteen months These are mmportant
matters which may take some time to clear up

FinaL ResuLTs
Tt will require years before we can say with any confidence
what the final results are—in how many cases 2 complete an
lasting cure 1s possible what 15 the relapse rate and whether
relapsed cases will yield to further courses of treatment
Confidence 15 given however by the fact that expenenced
workers all over the world who have carned out the mitial
trials have almost without exception obtamed favourable
results such as they had nexer before found wath other r:mcdm”
Many have reported definite 1mprovement 1n practcally al
ca es that have been under treatment for at Jeast six months
There are so far no indications of patients becoming
sulphone resistant p
The history of a nising scale of effectneness 1n other }rlugsc
such as the sulphonamides gn es reason for hope that sulpl Ol:d
dernatives may be produced which will gine even more rap)
and effectise results  The radicle dramnodipheny] sulphone
which 1s common to all the above dernatnes 15 also m course

of trnl
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Cuarrer TweNTY

Surgical and Auxihiary Treatment

Exearsiov or Sxiv Lrstons

E\(ASIO\ of one or more small
defimtely imited  tuberculord shan fenons mav eradwate the
disease but equally good results cn generally be more easily
obtamned by mtradermal injections of hydnocarpus ol {p 170}

In lepromatous cases asthetic 15 well as amchorate
amprorement can be gatned by shaung off nodules and the
outer lavers of thichened skin nd by tnmmung enlarged and
nodaltr eirs Before exaision 3 clamp should of powsible be
applied so 1s to render the aren bloodless A caustic such
pure carbolic actd 1s preated an the raw surface before removing
the chirap When the face and ears are the sttes blecding
can generally be stopped without bandwing by applymg shreds
of cotton which promote clotting and harden nto firm crusts
The need for such operations 15 becomng less as nodules tend
1o shrinh and disappear under sulphone treutment

CALsTIcs WD OTHER APPLICATIONS

Reference has been made ob pp 123 122 to the appheition
of trechloracetie actd solution to tuberculosd and lepromatous
tessons  alo to fulgurition of the shin with a gahvmocautery
mujuple pundtures being mide in the skin to t depth vanag
with the thichness of the leston  Carbon droxide snow penatls
hme been found useful v promoting thsorption of nedules
Pressuze 15 apphed with the end of the penail for half to one
minute

Hot baths and friction of the <k with v bland or slightly
stimuling o1l are useful in promotny the creulaton and
aswsting the absorption of leproma s well as 1 softening and
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protecting the epiderms, which 1s linble to become dry, cracked
and abraded  For massage and electrical treatment see P 139

NERVE OPERATIONS

Splitting, or removal of a thickened nerve capsule or
drsion of hard connectrne tissue brnding down the ulnar
behind the elbow or the superficial peroncal at the neck of
the fibuln may relteve pamn and sometimes restore function
This 15 chuefly called for in reacting tuberculoid cases (pp
59 62)

Abscesses of nerves subcutancous tissue or tendon sheaths
occurring 1 tuberculoid cases may have to be wncised  They
contan pus or white hiquefied c1seous matenal and generally
acud fast bacillt though not 1n large numbers  The abscess
catity should be scraped out and the wound sutured leasing
a fine gauze dramn  Stretching of leprous nerves 1s dangerous
and not beneficinl

Lepromatous anp Troeitic ULcERs

In severe lepromatous cases interference with the crreulation
of the shin and pressure on the eptdermis arc apt to cause
ulcerition especially in lepra reaction  Such ulcers may
become very chromc and hard to heal and the more so when
complicated by septic infectron

One of the best local appl 35 11 3 sulph d
prste contaimng cod Iner o1l

Iflocal remedies fail, penicillin treatment may cause healing
But as a rule sulphone treatment 1s the most rapidly effectne

In contrast to the lepromatous ulcer 15 the trophic ulcer
found 1n polyncuritic lesions of the hands and feet and due
partly to injury and partly to interference with trophic supply
to the extremities Pauents should be told of the danser
ansing from anzsthesta and warned to protect their fingers
especially from fire and hot surfaces

Trophic {perforating) ulcer of the foot 15 among the com
monest complications  For protection care should be taken
to choose soft and well fittung shoes To enable the trophic
ulcer to heal pressure should be removed erther by smm:jc
local paddmg or by use of crutches If it becomes nflam
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orif the bone 1s insolved operation may be necessary  Chronie
trophic ulcers may be stimulated to heal by injecting mto the
surrounding tissues hydnocarpus o1l or esters or a weak solution
of Dettol  sufficient should be mjected to cause 1 nuld local
mflimmatton

Mom wnd Bernal {1946) clarm more rapid cleanng up and
creatnisation with 1 freshly prepared 2 per cent fyrotknan n
aleohol  This 1s ¢ muxture of two polypeptides—gramicidin
from B breris which 1s bactennaadal for gram positive mucro
orgrusms onlv  and tyroadin which 15 actne agamst both
gram positne and gram negative but can only be used
locally because of its tostc qurlities to the blood and the
ktdneys

Bone OPerRATIONS

Loss of sensation atrophy of the small muscles of the sole
and consequent imjury often ciuse ulcers of the sole wlich

t
I i l
X I e
wu 0l fm o dr chadral nd
WLy ghoa glanar no I 1 {
U duernt ol mak el ime
th ot ofth frmepe cng fer Fie 0y

develop secondary anfection 1nd in the end cuse necrosts of

phihingent metatarsal and sometimes tarsal bones  When

superfienil these troplse or  perforiting  ulcers will often

heal with ordinary dressings  provided the affected part 15
m
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hept off the ground by padding the sole or using crutches
Dead or decalcified bone should be removed without delay
otherwise septic absorption and 1mmobilisation of the patient
have deletertous effects

Surgical interference for the removal of dead bone from
the fingers 15 often necessary  Great care should be taken to
conserve the function of the fingers as much as possible

Partial or total metatarsectomy can be done through an masion
on the dorsal or plantar surface  Anasthesia of the foot
generally makes an anasthetic unnecessary  After removing
the bone and trimming the soft tissues bleeding 15 controlled
by packing the wound tight with sulphonamide gauze and
applying a few temporary stitches which are removed after
forty eight hours After healing, the wound should be allowed
to consolrdate for a few weeks before the foot 15 put to the
ground

Where the distal tars: are diseased, Syme s amputation will
often gne good results

Nose OPERATIONS

Nodulation wulceration and scar contraction resulting m
obstruction of the nose often give great distress  If dilatation
with bougies cauterisation and other milder forms of treatment
do not suffice, the obstruction must be removed by paneg
away the lepromatous limng including the affected turbmate
bones A rubber tube 55 worn for one or two months ull
healing takes plice

Infected lacnmal sac 1s not uncommon 1n leprosy 1 at
does not yield to pemallm or other remedies 1t should be
excised

As mentioned above nose conditions tend to clear up
rapidly under sulphone treatment {p 127)

When actne discase has ceased nasal deformities ma3
be 1mproved by a plastic operation  an nory plate should be
mserted o

The application with a brush mside the nose of a 1 mt}:
solution of trichloracenc aod will someumes hasten (ne
cleanng up of infection especsally when used in combmaton
wath sulphone treatment
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Tue Eve

“

T the more severe forms of leprosy viston may be improyved
and blindness nerted by umely wction  The pup should be
drlated with atropme or 1f thr 1s not toferated with homa
trapie hefore postertor synechix form nd the pupil becomes
fixed  Increased intra ocular pressure my be prevented by
sndectomy  and this operatton may be more safely done if
the tendency to reaction has been controlled by 1 previous
course of sulphone

Acute lepra reaction m the eye can be relies cd immedaately
by mjecting a t tn t 000 solution of trypan blue i sahie so as
to balloon up the bulbar comuncina cocune havmg been first
mstilled { Muir and Chatterpr 1930)  Thrs condinton however
yield asarule within a fes davs to sulphore treatment (p 128)

In view of the possibihty of septic comphication 1t 1s welt to
apply pentertlin owntment for 1 few days m all acute flimma
sons of the front of the eye

In lagophthalmos a sequeta of the tuberculowd tipe (p 74)
the eye should be protected by instiling hiquid paraffin drops by
d1y and handaging on wool soaked ta kquid pacaflin ac mght
In ome cases the eve my be protected by trerat tarsorrhaphy
care heng taken not to occlude the line of viston (Gass 1a34)

irpra Rracmio

I his condstion s already been deseribed {pp 45 6 ) In
1s severer forms 1t 15 one of the most distressing comphcations
of leprosy 1nd clls for careful and skilled treatment

Like other fibnle states st requires rest in bed  Laxaines
are partrcularly necessany  considening  that  diaphorests s
impeded 10 many cses by the anidrotic condition of extensne
areas of the shin Large doses of alhahs are mdicnted (sod
ewb 6o gr four imes 1 davt and ealaum Jactate should be
enven { ogr thnce dabv}

Lepra reaction ts often tacited by some weakemng inter
current drease apurt from leprosy  among which chronic
dy entern malana helmunthic anfections septic condittons
venereal diseases are the commanest  These should be sought
for and de it with i present
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If no such maiting cause 1s found, and i under general treat
ment the fever and other symptoms do not begm to subside 1n
a few days, then other remedies must be tned Of these
sodium or potassum antimony tartrate in small doses gnen
crefully 1nto the vein 1s the most effectine (2 to 4 cg m2cc
of normal saline every second day) If the condition does not
yreld to this within two weeks, try intrasenous mercurochrome
(2¢cc nsmgtobcc ofa 1 percent solution every second day)
or fluorescen (in similar doses) None of these remedies should
be persisted with too long or given m larger doses as excess
tends to ncrease rather than dimimsh reaction

Pogge and Ross (1946) mention favourable results with
myections of nsulin n epythema nodosum, that 1s recurnng
evanescent nodules of the skin which are often accompamed
by painful neuntis  They found that 1n this condition there
was frequently hyperglycemia and 25 to 4o units of protamm
zinc insuli daily gave relief  Thisis tn lime with the old practice
well known 1 India of dieting reacting cases on lentils thus
reducing the blood sugar

Wharton (1947) has recently reported remarkably
favourable results with benadryl (beta dimethyl amno ethyl
benzhydryl ether hydrochlonde)  This 15 gnen orally m
50 mg doses thrice daily  Acute reaction and pamnful neurtis
where other remedies had fatled were relieved 1n twenty four
to forty exght hours The wnter attributes this to 1ts antt
histamine 1ction on the supposition that the symptoms of
lepra reaction are dependent on histamme being set frce 1n
the blood (p 48}

One of the effects of sulphones has been mentioned 25
gradually dimmishing and then removing a tendency toreaction
though when gien 1n excessne doses they tend to stmulate
reaction Small doses should therefore be gnen tentatnely
if the patient s not too anemic

Care should be taken that patients are not confined to
therr beds too long by lepra reaction, they should be
encouraged to take regulated exercise as soon as the acute
exacerbation has abated

Subacute reaction may continue with a low febnle rﬁﬁ
for lengthy pertods (Fig 22) This may be complicated by
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septic snfectson of large lepromataus ulcers  Sulphone treatment
35 particularly « efulin causing these to heal (see pp 35 46 127)

In tuberculod cases acute reachion may call for surgual
nterference A large mixed nerve may by severe mflammatory
swelltng become nipped erther 1 1ts own thichened sheath
or by being bound down to hone by unyrelding fibrous tssue
the cammenest sites are the ulpar at or above the elbow or
the supetfictal peroneal at the neck of the fibula  Unless the
pressure s relteved without defay 1t may cause serious perma
nent damage to the parts supphed  The thickened capsule
hould be drexded longitudinally or the consincting fibrous
ussue sncsed  This will often result an 1mmedite rehief of
anzsthesa wnd other symptoms m the hand or foot {p 61)

The trentment of reaction sn the eve t dealt wath under
complrcanons of that organ {p 135}

LA asp r1s TREATMENT

In the myoruy of cuses leprosy 15 pawnless in ats onset
and may persist for years without cwsng any severe dstress
At umes however the pateent 15 rached with acute pun
ar tortured with achmg discomfort and rt v mportant to
understand as far as possible the causes 1ad the remedies

The commonest forms of patn i feprosy are  neunns an
the lLarger nerves hyperasthesia of the affected sk and pum
and discomfort m the bones md 1n the eyes and nose

1 Newns It % to be eapeited that 3 diser ¢ which
ttacks the penphery! nervous <astem should ¢ lea ¢ 1t umes
curse comderable pan an the nemes  The wonder v that
there < tn be severe tnfecton of the merves s lepromatous
<ues withaut any nouccable neurtl svmptoms

In the tubencudord tvpe the case 1s different and one ol
the el chmical charactersues 15 thihemng and tenderness
of wperfictal nerves It s howeser dunng exicerb ons
tepri reactton) m tuberculord cases that distress may be
evere  Previous (o the reacton the sheath (epsneunuml
wd sometimes other fibrows tissue of the nene have become
thahened and inedwtie and accordingly when sudden aonte
coage on keurs there 1 severe presure on the senstue
wn cyhinder
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The patient should be treated for lepra reaction as described
above butaif this does not raptdly remos e the pam then special
remedtes must be used

Sometimes the congestion and pain can be relicved in
wnfiltrating into the soft tissues round the swollen nene 10 c ¢
of a sterile o 5 per cent solution of sedium bicarbonate wn drstilled
water with o 5 c ¢ of adrenalme kydrochlorrde solution or o 02 gr
of ephedrine sulphate added just before myecting

If this fals the mjection of 0 25 to 0 5 cc of 75 per cent
alcofiwl under the sheath of the inflamed nerve will generally
gne rapid relief  Alexander {19.4) recommends infiltration
round the painful ners e of a 25 per cent solution of magnesium
sulphate 1n water which he claims giies more lasting rehef
than alcohol

Gass (1g38) states that the use of cobra tenom—tinjections
on alternate days in one rnvng to ten mouse umt doses—
gave marhed improvement m 75 per cent of cases and
only one was there no 1mprovement

Splitting of the nerve sheath (p 132) will give relief and con
serve function 1 the most severe cases

In the less acute or when the acute stage has sub ided,
diathermy 15 of distinet +alue

Badger and Patrick (1938) found that intramuscular
mjection daily of 300 umts of B, concentrate nd the same dose
twice daily by mouth, gave spectacular results m treatment
of acute neuntis m leprosy

Recourse has sometimes to be had to analgesics hke optum
preparations or phenobarbitone but they should be used ai
Ittle as possible remembenng that they tend to depress stif
further a patient whose condttion 15 already hampered by
depressed health 5

o Hyperasthesia of Affected Sk —This 15 most noticeable in
the soles of the feet and 1s 1ndicatnv ¢ of acute or subacute lepra
reaction 1n lepromatous cases o

Ryrie (1938) found that by firm stroking or pres ‘““m
the plantar surface he could determme by the pam "acr‘:d
mild degrees of lepra reaction before other signs had appea <

Great discomfort 15 present durng lepra '”C"m}h‘s
inflamed and hvperesthetic lestons all aver the body
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1 increased when there are ulceration and septic complications
such as frequently occur in ads anced lepromatous tases

Treatment conssts wm deahing with lepra reaction and
ulcers s recommended above  The wrter has found that
crareful admimstration of sulphones will often rehime 1n 2
comparatively short tme patients who hasve been tn pam nd
ducamlort for years Vitanun B, contentrase mjrecuons may
also be tned  For Jocal applicaton to ulcers a paste consistng
of 1 m 3 sulphonamssde with cod finer ol or other form of
vitamm A mixed with the base has been Tound most effective

Saifully apphed massage often grves grew sehief both in
general hyperasthests 2nd m locihsed puns and patents
have someaimes with mutual advantage been tught to massage
edach other  Infra red mdiruon and the apphication of heat
are also useful but the latter must be used with great care as
amasthena mahes the patient wrconstious of excessne heat
{For detuls of mssage and clectrie treatment see Dow 1935
or Cochrine 1947}

3 Pan 1n Bores —Onawing dncomfort especially in the
ends of long banes will often keep patsents anahe a5 mght
This tho geseralhy resalts from the congesuon of Ie pra reaction
and should be trered accordingly  Sodim sahevhie with
sechuma buarbonte m large doses orally 1 sometimes useful
but sulphone tre ttment 1w uswdly most effectne

Pun  often cased by bone abscesses or by chrome uleers
Wecting the boney of the hindy wd feer  Patients with teuder
sures al the fees by wathing so 1 to tihe the stress off the punful
parts wilt ofien straun other bones Jomnts o muscles ind thus
et up secondany puns  For trevtment see poi3g

It musi be semembered that lepresy patients are as hable
w other pauenis to ordinany puaful condthom—rheumatssin
ftbere wites et

4 fam e the £1es and Aose are two of the most distressng
complicttions of leprosy  These have alrendy been dicuseed
PP i3 135

Referentce «« made to the heneficsad resalts of msubn and
c pectalls af bertdnyt i relievns reaction and pun in the
seeuan shone on the trevtment of fepra reacuon (p 136)
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CuarTer TWENTY ONE AR T

General Principles of Control

'I:{E manner of transmnsion of leprosy
h1s alreads been discussed 1n Chapter Three  ft 15 generally
agreed that it 13 much less commumeable than tubereuloss
the disease which may be considered next of ban

The deterrunatin of whether or not leprosy spreads 1o 1
communtty depends chtefly on three mamn factors  the leprosy
cmsciousness of the people thewr mteprition ind subjection
to law and order 1nd thé bstablished standard of hving and
satition

1 Lerrosy Consciots\ess

This factar s hikely to come earher 1n the progress of 1
peaple than high standards of lnmny, and sapitatton Even
when these standirdy are low or at least primetive st will
ometimes erndicate or at least control the disetse

By leprosy consciousness 15 meant ferr of the discase,
iong with wareness of how t 1s spread and of effectne
method o preventing 1ts spread  When long with thy
there 15 determation to put these methods nte effect then
lepro v ¢an be 1t least temporanhy controlled

Control in Fr land —In England m the fourtcenth 1nd
fitteenth centuries santtron housing and personal cleanimess
were 1t a lower level than they are to-day in countries where
fepross sull contnues to sprend And yet this diserse once
so prevalentin Pagland was during, these two centurtes brought
under control

Vanous elements m1y hve contnbuted o this result
but the prinerpal factor was the growth of 1 definite under
standing and fear of leprosy  1nd realisation that s spread

I



Manual of Leprosy

could be controlled by stopping contact between the victims
and the healthy populrtion—particularly children

Perhaps reading 1n the newly translated Bible of the
measures taken by the ancient Hebrews to control leprosy
(p 3) may have contributed more than anything ekse to this
growth of leprosy consciousness

The attitude of the Church at that time the leaders of
the people 1s exemplified 1n the Leper Mass  To ensure
his exclusion from the commumity the sufferer was declared
dead to the world, and the solemn funeral service was pro
nounced over him  Also many local statutes were enacted
to enforce some degree of 1solation—these being among the
earliest public health measures to be taken mn England
(Weymouth 1938)

Control 1n Primiie Tribes —Various customs with the same
olyjects 1 view are found among pnmutne tribes m India
<nd some parts of Africa, where from time immemoral they
hne been aware of leprosy and have adopted measures for
1ts control  These measures vary widely 1n their effectneness
and 1n the degree of humanity or cruelty emploved

Thus 1n some of the Central Indian States pattents are
drnen out of the community, unless they are wealthy or
influential enough to obtan exemption In the Naga Hilb
patients are allowed to visit therr relatives by day, provided they
conform with the rule of leaving the village before mghtfall

Brown (1937) tells of the dread of leprosy among some
Afican tribes  They are afrmd even to utter the word for
leprosy opo lest 1t bring on the disease In some fowns
the elders hold periodic inspection of «ll the mhabitants
Anyone who 15 always fully clothed 1s under suspicion and
at village feasts native costume (lom cloth only) 15 the official
dress In some cases a grave 15 prepared just outside the
weak leper s house and he 1s pushed 1nto 1t while sull alne
immedrately after death the grave 1s closed the house brokcr‘l
up and a fire It over the grue to destroy the sichness as 1
leaves the body to enter someone else

The barbaric plan of Chinese military ru
and a quich hime gras e—perhaps w the end caus
than other measures exercised even 1n Christian countries
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General Principles of Control

In planning control among primitive people 1t 15 important
first to study therr 1deas regarding leprosy ~ These are some
tumes a strange muxture of knowledge and ignorance In
Sierre Leone a chief at my request gathered from among his
subjects 37 patients suffering from skin diseases  When asked
which of them had leprosy he picked out without hesitation
the only 7 cases present some of them early and not easy
to recognise  Yet this same chief 1n his attempt at control
had 1solated only 1 patient and he was found on inspection
to be a case of deformity from previous yaws who had never
suffered from leprosy  This patient had moreaver with i
in s wsolation hut his six young chuldren all of whom he
might have infected had he actually been a case of leprosy
requinng 1solation (sce Fig 66)

Another mtelligent African 1 the same region  when
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could be controlled by stopping contact between the victims
and the healthy population—particularly children

Perhaps reading 1n the newly transiated Bible of the
measures taken by the ancient Hebrews to control leprosy
(p 3) may have contributed more than anything else to this
growth of leprosy consciousness

The attitude of the Church, at that time the leaders of
the people 1s exemplified 1n the Leper Mass  To ensure
s 1 from the y the sufferer was declared
dead to the world and the solemn funeral senice was pro-
nounced over lum  Also many local statutes were enacted
to enforce some degree of isolation—thesc being among the
carhiest public health measures to be taken in England
(Weymouth 1938)

Control i Primitie Tribes —Vanous customs with the same
objects 1 view are found among primitne trbes i India
and some parts of Afnica, where from time rmmemonial they
huve been aware of leprosy and have adopted measures for
1ts control  These measures vary widely 1n therr effectrveness
and 1n the degree of humanity or cruelty employed

Thus 1 some of the Central Indian States patients arc
dmen out of the commumty, unless they are wealthy or
influential enough to obtamn exemption In the Naga Hills
patients are allowed tovisit their relatives by day provided they
conform with the rule of leaving the village before mghtfall

Brown (1937) tells of the dread of leprosy among some
African tnibes They are afrmd even to utter the word for
leprosy opo lest it bring on the disewe In some towns
the elders hold pertodic mnspection of all the mhabrtants
Anyone who 15 always fully clothed 1s under susptcion am‘i
at village feasts native costume (lon cloth only) 1s the officxal
dress In some cases a grave 15 prepared just outside the
weak leper s house and he 15 pushed nto 1t while still alne,
immedtately after death the grave 15 closed the house bmkcr:
up nd a fire it over the grave to destroy the sichness as 1
leaves the body to enter someone else

The barbaric plan of Chmese milita
and a quick hime grave—perhaps m the end caused X
than other measures exercised even in Christian countrics
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In planning control 1mong primitive people 1t 15 important
first to study therr 1deas regarding leprosy These are some
times a strange mrxture of knowledge and ignorance In
Sierre Leone a chief at my request gathered from among his
subjects 37 patients suffering from skin diseases  When ashed
which of them had leprosy he picked out without hesitatton
the onlv 7 cases present some of them early and not ey
to recognise  Yet this same chief 1 his attempt at control
had 1solated only 1 pattent and he was found on inspection
to be a case of deformuty from previous yaws who had never
suffered from leprosy  Ths patient had moreover with him
n his ssofation hut his six young children all of whom he
mght have infected had he actually been a case of leprosy
requining 1solation (sce Fig 66)

Another teligent African mn the sume region when
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questioned as to the cause of leprosy smd 1t was the con
sequence of disobeying some tnbal taboo  When pressed
further as to whether he would allow his young chidren to
associate with a neighbour suffering from leprosy he said
No they mught get mfected from the excretions of the
pattent  There was thus 1n his mind a disturbing confliet
betweent tnbal tradition and practical knowledge This same
man, when asked to describe leprosy, sad  There are three
Linds—one with round patches like ringworm  the second with
deformittes of the hands and feet and the third with lumps
on the face and Iimbs  Ashed which of these was most
dangerous he replied (the complete opposite to the actual
facts) that the hind with deformuttes was worst, that with nngs
was next 1n danger and the form with nodules was the least
dangerous of all He also stated that children under ten did
not contract leprosy but that around puberty the child was
mfected by the parent whe about that time began to show
deformties 1n place of nodules This mtellhgent obsener
was correct in his observations, but altogether wrong 1 his
conclusions , the chld, it was true developed leprosy at
puberty, but he had been imnfected by s nodular parent in
fancy
These are only a few examples of the many musconceptions
which partly frustrate the well mtentioned efforts of primitne
people to control leprosy

2 INTEGRATION AND Law AvD ORDER
Leprosy belongs particularly to 1 certan stage 1 the
development of a people At an early stage there s tribal or
village rule in small integrated units where law and order
however prnimine are more or less effectne If leprosy
appears among them the community soon becomes consclous
of 1t and reacts agamst 1t thus mfection 15 brought under
control, 1f not entirely eliminated
When however, disintegration of the tribal umt begins
when 1ts members find work 1 outside industnial concems
and Western education (often not too wisely arranged) breaks
down the authonty of the local chiefh and weakens ume
honoured customs then 1t 1s that leprosy tends to 1merExe
136



General Praeiples of Control

as an cpidemec untd some ntew form of law wad order takes
the place of the old

For this reason pilgnmages wars slue trade recruntment
for sndustrral labour and whatever ehe cavses large mor ements
of population—all these ate apt fo cause an increasc of leprosy
and to interfere with measures for 1ts controt

Thus i the Baush Condbean area Jeprosy 13 common only
in the colomes where there are Jarge industnal plants which
create a floatng populaton  In Tobago for wnstance svhere
the guier viflage Dife sull exsts leprosy 15 campletely con
wolled  whereas m the neighbounng mngustnalived and much
more wealthy stand of Tnmdad it 4> stiil a widely endemic
disease  In Jamasca where the parsh svstem of locat self
government 15 well deseloped wnd there are no large mdustsial
plants leprosy 1s tending to e nut and 1s much less common
than 1 Trimdad and Brinsh Gutann

In the Sowh African Union compulsory leprosy laws apph
umnersally  In the resene area of the Transker where the
wibal system 15 effectne the baw has seldom to he muoked
But 1 the mdustrial area of the Rand where trabal wiluence
has disintegrated the authorties find compulsion necessary to
tnng about control

Compulsion —The question whether compulsion should be
wsed 15 an ymportant but difficult one  In countees ke India
or Nagema where the number of cases 15 o Yarge {p 314)
that onlv a small fraction can be adnutted to nstitutions
compulsory searegation ymposed by the authonties would for
want of accommodation be impossible a1 Jeast on a large seale
Suaston {whether moraf or physical) can however be exercised
1w an integrated communny whete eontrol s exercised cffectnely
by the unit as a whole {caste clan tnbe village town) or by
sts chiuel or acknowledged feader as 15 shown m the Transker
tsee above) and e the wn teprosy exmpugn m Eastern Nigera
P 135)

The Aoreweean plan of control has been taken as 3 model
1 many other countries  There n the second half of the
mneteenth century patents who obsened certam rules for
domicthary isclaten were allewed 10 stay at home where
they were sspeeted and treated by the public health

147



Manual of Leprogy

authonties  those who mfringed these rules or had not the
facilities for carryin, them out were ssolated m nstitutions
{Le 1940)

The following rules as regards compulsory and voluntary
wsolaston are recommended —

(a) Where leprosy 1s not endemic compulsory laws are
unnecessary  but if there are many mmported cases
notification mav be advisable, and adequate pro-
vision should be made for all patents unable
themselies to arrange for suitable treatment care
and 1solation

{6} In endemic countnies where the number of cases 1s so
great that all who voluntanly seek admission to
stitutions cannot be accommodated 1t 1 well
to have a statute Ike that i Indin which can be
put imto force in a lmited area if or when there 15
occasion

(¢) In countries where leprosy 15 endemic but the number
of open cases 1s not 1n excess of accommodation it
mstitutions  laws should be m force which provide
for compulsory 1solation when necessary, but every
effort should be made to arrange for effectne
voluntary 1solation erther 1n the patient's own home
or In an institutton

The degree to which domuciliary treatment can safely be
permutted depends chiefly on the facilities available for outside
treatment the ntelligence and trustworthness of the pauent
and the adequacy of the public health sen ice to supervise and
enforce rules ( Home Isolation  1945)

Insttutions should be made as attractne a» pos ible
regarding treatment diet housing amenities €tc SO that
patients may be attracted and sech voluntary admission {sce
Chapter Tuenty five)

3 STANDARDS OF LIVING AND SaniraTion .
OF the three factors on which the control of leprosy dCPﬂ:r‘
this 15 the most mportant and the most biely to gl\f:npbc
magent results Perhaps there 13 nowhere that at @
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better studied than n the United States of America  As a new
expanding country 1t has recened immigrants from foreign
lands 1 some of which leprosy was and still 1s prevalent
Some of these immigrants inevitably suffered from leprosy

McCoy {1940} 1n his study of the epidemmology of leprosy
n the USA shows the results of this immigration m five
different regrons which vary in the standards of hfe and
samtaion

In four of the north western States but chiefly m
Minnesota  between 100 and 200 persons with leprosy
immgrated from Norway in the last half of the mneteenth
century  The health authonties took no precaunons except
to mmpress on these persons  the old precept of cleanliness
first and cleanliness last—own bed and bedclothes own table
utensils and 1f possible own room  In 1898 1t was reported
that among 78 chuldren born to these imymigrants 1n the State
of Minnesota no cise of leprosy had deteloped nor htd
there been amy comjugal mfection  In all the States 7 cases
occurred 1n American born persons the first 1n 1895 1nd the
last 1n 1916 and only one doubtful cie in the second
generatton

In the an of New York where half a dozen cases are
reported to the health authoniies wnnually  a careful study
of at least 100 cases showed that with the possible exception
of 2 there were none that could beyond reasonable doubt
be attributed to infection acquired 1n New York or indeed
amywhere else n the north eastern part of the Unsted States

In Calfornia the records of the State department of
health show 475 cases of leprosy from 1913 to 1940  but not
more than 14 of them were infected n Cahforma Of 28
reported between 1920 and 1934 54 per cent were born 1n
Mexico 13 per cent in the Plulippines 7 per cent 1n China
4 per cent m California 3 per cent m Hawau and 2 per cent
1n other States of the US A

In the Mexcan Gulf Coast States espeaally Lowstana
Texas and Flonda there 15 a marked contrast with the above

The lepers from Lousstina (259 cases 1n the period 1913 37)
1nd from Florda (65 m the peniod 191t 37) are nearly all
infected within those States  In Texas with at least 159
19
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cases from 1920 to 1937 while many were mfected 1n the
State, at least 26 acquired the disease i the Mewican Republic

In Charleston $ C, there are continuous records of deaths
of lepers since 1821, all with two exceptions being nfected
tocally Nine deaths were reported m the twenty five yeats
ending with 1848, and 10 1n the twenty five years ending with
1937 although the population had more than doubled dunng
that period  No serious attempt at control has been made
so this reduction has been  due to the operation of natural
Cuses

The records 1n the first three regions aited—~where 1 spite
of a constant immgration of cases from without the disease
does not spread  or at least dies out m the second generation~-
are in marhed contrast to those in the last two  Legal regula
tions vary from State to State but in none of them does there
appear to have been a careful follow up of cases or really
sertous efforts to prevent contact

It 15 eudent therefore that the main difference rests on
the standards of living and samtation, which are sufficiently
high 1n the first three, but not 1n the last two regrons to prevent
the spread of infection {p 17}

While leprosy may be chiefly confined to a small section
of the community or even to a few families Ining 1n unhealthy
cireumstances, its msidious onset makes 1t 1 possible danger
to all classes even to those whose standards are beyond
reproach  Leprosy control 15 accordingly, a matter of par
ticular concern 1 countries where there are found side by
side great wealth and poverty, with contrasung high and Tow
standards of educaton, hygiene housing etc
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Leprosy Survey

Hisrory or Covrrot MeTHoDS

A’[’[’EMPTS at coutrolling leprosy are

found through the ages from the dawn of hustory  Expulsion

without the camp was the preventne measure taken by

Moses for a highly infections malady cafled  leprosy 1o the

Enghish Bible but the description of which does not tally with
the disease caused by Hansen s bacillus {p 5)

In medizial umes wealthy patrons often erccted and
endowed lazarettes parfly it 35 sad as the result of prous
devotion based on a mistranslation of the description of Chast
in the Prophets  Yet we did esteemt hum a leper  (Isaah
I o4)

The Leper Mass and the prophylactic measures 12 entaded
are mentioned sn Chapter Twenty one as are also methods
wsed by primtmve peoples m Indiz Afnea and elsewhere

The spint of mercy was revived 1n the mineteenth century
when Father Damien gave s bie ta the care of the much
neglected Hawanan wctims and the account of his herowc
lfe and death stmlated new endeavours an the part of
Chrwsian msions  Chuef among modern efforts are those of
the Mission to Lepers  In all these actistties however the
sm was primarily the prousion of an asytum or refuge leprogsy
beng regarded as an teurable disease

In the © h century the of with
4 view to recovery dually dawned Chavlmoogra ol
which for centunies had been used v Indi orally and by
mnunction began to be gnen by myection Favourable resules
obtuned in many cases sumulated screntific study and led to
further knowiedge of the disease
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At first modern scientific study revolied round efforts
at further improvement m treatment and attempts to culture
Hansens bacillus 1 wufro and moculate 1t i ammals  But
dearth of success in these directions (p 7) turned the
attention of workers more towards study of leprosy n the
field and emphasised the importance of thorough, prolonged
and repeated survey as the first step towards leprosy control

THE Neep For Leprosy SurvEY

In the last chapter we explamned that in some countres
leprosy 15 endemic 1n others 1n spite of the presence of imported
cases 1t 1s non endemic while 1n some endemicity vanes
different parts from zero to a considerable incidence

Not mnfrequently public health authorties in endemic areas
have acted on the supposition that leprosy can be controlled
through notificatton of open cases by medical practitroners
1n the ordinary course of their practice steps bemng tahen to
1solate cases only after such notification has been given  There
are two mam reasons why this 1s not adequate  lepromatous
cases are often infectrve for a considerable period before the
disease 15 suspected , and even when patients hnow ther
condition they not infrequently conceal 1t Thus the seeds
of the next generation of leprosy are already sown before
effective steps at 1solation are taken

Tt has been shown above that leprosy belongs to an mter
mediate stage 1n social progress between the tribe with 1ts
primitive laws of control and the modern State where good
hyglemic standards prevent the spread of infection  In the
latter the ordinary health statistics and the follow up of
reported cases are suffictent  But when leprosy s cndcmlcd
control cannot be accomphshed apart from well planned an!
P 1y carned out of which sunveys form one
of the most important

In planming a survey 1t 15 necessary fi
defintely what 15 to be the mam purpose
money have often been wasted because th
thought out The principal objectnne may by
control leprosy n the area suneyed or (8
general knowledge of leprosy by solving such proble:
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effect of diet overcrowding fimral contact or the role of
anseds 1 ransmisston  The first of these two objectives does
nat exclude the second but the second by excessne ittention
to detail—much of which may be of secondary mmportance—
may render the survey useless as a means of control  Many
meticulous survey reports have been neatly docheted pigeon

holed and foryotten A leprosy suney even though 1t sole
abge ¢ 1 to gather wformation should be fitted 1nto the settng
of a campaign against the discase otherwise the co operation
of the patients and the community will be preyudiced nd the
nformation imiccurate and hard to obtawn

TYPES OF SURVEY

There are two main types of surves extensive and ntensn e
The extensine type designed mainly to gither a general dea
of the frequency of the disease depends on the examination
of (a) cases of leprosy knot n to doctors offictals and others
(8} groups such as school children prisoners conscripts ete
{e) contacts of known cases

An mten 1ve suney n ludes complete examination of the
entire population of an arer by a tramned staff erther 1n clinics
or preferably sn the homes of the people

Except mn a very small or well regrmented commumty 1t
15 wseless to attempt an mtensive sunvey without a conaderable
amount of prehmmary preparation It 15 generally hest to
begin with an extensive survey which n addition to winnmg
the ronbidence and goodwill of the people gues a general
wdea of the frequency and inadence and acts s 1 guide n
choo ing mall hmited aveas where intensne survey ©in most
profitably be begun

Erteene Sirvey

The PTS Method —The Propaganda Treatment Suriey
{(PT§) method hased upon the system of tuberculs dis
pensartes witated by Sir Robert Philip i the beginning of
the century was first begun in India under the Indran Counesl
of the Bnsh Empire Leprosy Relief Assoctation and has
smee been u ed i modified forms i other countres It seeks
to attract rather than compel and patients are best attracted
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by hope of recovery or at least of alleviation Arrangements
are therefore made for freatment from the outset, for there
1s no better way of winmng confidence When there 15 2
proportion of ewrly tuberculoid cases these can generally be
cleared up in a comparatiely short time with intradermal
wjections of hydnocarpus o, and this ingreases the confidence
of the patients and public alike

Once co operation has been won patients can be followed
up to their homes ind contacts exammed Thus gradually
as results are seen the more hesttant come forward and the
nitial survey 1s completed

But along with treatment and survey a third 1tem 15 added
propaganda or ed: Ig and superstitious beliefy
block the progress of the campaign, and these can best be
countered by education based upon the demonstraton and
terpretation of local findings (Muir 193..)

The Afnican or Indian willger s generally a sheend
obserzer of facts , 1t 15 1 wnferpretation of facts that his prejudices
lead lm astray (p 145) He fears the deformities so common
i pitients whose mfection has almost or entirely died out,
he considers children immune from leprosy because the
infection 1 nfancy often does not show ull adolescence ,
he judges the lepromatous case harmless, at least until dis
figurements begm to appear (Fig 66)

General teaching may not produce results but spectal
teacking based upon the history of cases under treatment n
more Dikely to carry weight, and, if the lustory of the gradual
progress of leprosy through his own village or area can be
worked out and demonstrated the patient and hu friends
cannot help being mpressed

In this way, through a combination of treatment, propa
ganda and survey each helpmg the other pot only 15 “‘:
requred information gleaned but leprosy conscrousness ¥
inculcated and the foundation of ulumate control 15 laid

All this requires tme ind labour but an attempt o [0“;;'
the pace 15 likely to stultify stself It should also be ubs::r\:tc
that a suriey s an end i tself 1s 1pt to be stenle wnd a “:ss‘:
of ime  1n addition 1t should be made a step towards ultima

control

154



Leprosy Surey

It should be emphasised that the PTS method 15 not
of 1tself capable of brngmg about the control of leprosy
All that 1t canr do 15 to lay a foundation on which more per
manent measures can be bmlt In so far as it breeds leprosy
consciousness 1t 15 of vafue m lmiting the spread of nfection
But unless intensive measures (institutional or local segregation
mtensine sunvey etc) are built upon the primary extensive
survey permanent results should not be expected

The vltmate control of leprosy 1 India with sts calculated
1 200 000 cases of leprosy some 240 000 of which may be open
cases can only be hoped for after a long penod  The three

'ments required—leprosy Jocal
mtegration and high standards of hving and hygrene (p 143)
—are hard to come by in these days The disintegration
of the caste system the improvement of communications
and the general impact of Western Civilisation—these three
are gradually removing the authorty which has ruled Indran
soctety for centuries  Unfortunttely primary and basic
mstruction h1s lagged behind secondary education and
alongside of the high standards of the educated few the sast
majority tre still deep mn 1gnorance and superstition debt
and disease  War has stll further eroded the village economy
and even the blessings of peace and the control of epidemics
have by mcreasing the populaton sull further lowered the
standards of lning

The new formed countries of India and Pikistan have
some tremendous problems before them and of these leprosy
15 one of considerable importance A great opportumty lres
open to her young men and women of education especially
to the dactors who so often crowd into towns mstead of seeking
senuice 1n the villages where their help 1s so much needed
It may be thet their new found freedom will inspire them to
this sacrifice and Western countries must not be backward 1n
affording help if 1t 15 required

Eastern  Aigenan  Village Settlements —One  of the most
effective systems of leprosy survey and control 1s that adopted
m Eastern Nigena and particularly m the Owern Province
(Davey 1945) This method 1s on a provincial basis

In the Owern Province there 15 a farrly dense popnlation
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of over 2 000 000, and a igh frequency of leprosy calculated
at about 75 000 or 35 per 1 000

In the first place a leprosanum was founded on a suitable
sie patients beme admitted on a voluntary bass  Witlin a

Fro 67

Owerr Prc mnc of Mgena Fa st ch ef to co-op rate m
\ llage Sett] ments and local ¢>ntrol

few years the number of patients rose to 1 500 and 1t was
realised that this was as lige a number as could be effectvely
controlled 1n one mstitutton  More patients however sought
admnsion and other methods had to be demised for dealing
with them .

This was done by using the leprosanum not as an en Ild
atself but 15 a centre from which ant: leprosy 1cinines cou
be extended throughout the province Far reachu‘lig c;n:i
nections had already been made through patients admit cd
from most of the willages and especially through recovere
patients who had spread the news of effective treatmen}:‘ddom

When a chief apphed for help for the patients m his ¢ e
he was told that treatment would be arranged provide
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was prepared to erect a sunple chnie buslding and also asolation
quarters for s leprous subjects at a smiable distance from
the village (Fig 67) This being agreed to the doctor made
wnth the chief s assistance 2 complete leprosy survey and all
opess cases were lodged in the new quarters  These had been
erected under superviston of Afncan ispectors traned 1n the
feprosaium . but all the work was done by the villagers them
selves  Iikewsse treatment was arranged for all patients
{open and closed cases) i the local cloue buslding Thus the
village chiue and settlement system was begun

The news of these arrangements with the first chief soon
reached the ears of other chiefs who w turn agreed to erect
soular chinies and solaton ailages These have now after
a few vears betome scattered over four out of the six dvistons
of the province and m these four divstons 18 554 cases have
been hrought under treviment and contral

At first one of the chief difficulties was the recrmtment of
rehable nspeetors but these posts have now been satisfactonty
filled by Alncans returning from war senace

Through ths system the knowledge of the nature of leprosy
and of 1nut leprosy mea ures 1s brought to the homes of the
people  and ther own responsibihity and partopaton
the scheme impress them far more than any hearsay propaganda
could do  Not anly do the people become leprosy conscsous
but at the same time methods of hviene improved agriculture
and education are sntroduced  Further detads arc grven on

167

It must be pomnted out however that the Fastern Nigertan
system s dependent for it success upon the mtegratmg power
of the teial sustem and the remoteness of the region from
farge wndustries and other mfluences which would camse
coavderable movement of population and brenh down the
power of the chiefs wad elders over thesy trnbesmen

Thws sy stem shows the combination of a graduatty des eloping
sursey with permanent arringements for the control of leprosy

Steiry of Sescor Chioren

One of the most effectne methods of conducung a pre
frnunary or exsensne survey of leprosy 33 by examuning schoot
57
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children  The wrtter examined most of the schools m the
colony of Trmdad and Tobago with mteresting results
(Murr 1942 1943) Almost all the schools were primary the
puptls being from 4 up to 16 or 17

Examination was made with the assistance of the public
health and school nurses, and 1n many schoob also the school
doctor was present  Later the school doctor made the pre
Imnary 1on and then d. d with me all doubtful
cases  In almost every school the teachers gave full
co operation

One of the chief difficulties was absenteersm many pupils
attending school only three or four days a week It was
found advisable to arrne without the previous hnowledge of
the children, otherwise some who knew they had leprosy
might stay away  Most of the school buildings consisted of
one or more large halls, in each of which several classes were
held Tt was therefore found convement to carry a few large
sheets which were used for screeming off a corner for exam
mation  The youngest children were first examined all being
stripped and lined up A good light 1s essential and generally
the child stood on a stool so as to make the Jower pasts more
easy of exammation Parts were examined in the following
order  (front aspect) face nech upper himbs {(feeng the
ulnars at the elbow) trunk, lower limbs (feeling the peroneals
behind the Anees) (back aspect) from 1bose downwards
the same order Other shin conditions (scabies, tinea yaws
nevus etc ) were noted s were signs of malnutntion enlarge
ment of spleen and the state of the eyes It wis found possible
with good assistance to examine as many ds 100 pupib in an
hour
In one school where 300 pupils were examined g cases of
leprosy were found By exammmng homc contacts of these
cases several others some of them open and infective, were
chscovered

The great majonty of cases were of the tuberculord type
The more extensvely affected of these and the few lepro
matous cases were sent to the leprosarum while the earber
tuberculoids were treated as weekly out patients at chinies y

These sunieys and the arrangement made for outside
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treatment were found to create a certan amount of leprosy
consctousness as 1s ilustrated by the following example A
school had been surieyed and 3 cases found  One of these
was a2 boy with a lesion below the knec  After a few weeks
treatment with tradermal hydnocarpus oif this lesion began
to fade At this time the wniter was asked to go to the village
where thy boy Ined to see a woman—an ads snced lepromatous
casr—who had eluded the visus of the samtary authorities
for some months  On armal at the village I recened to my
surprise every assistance from the villagers  They assured me
that they would see that the infectious woman did not escape
but would be present when the ambulance came to take her
to the leprosanum  Then several of the villagers began to
show tuberculord lestons on themselves and thewr children,
and soon q new cases were assembled This co operatton
very different from the usual aftempts at concealment was
the result of the diagnosis treatment and 1mpros ement of this
one boy and the realsation by the villagers that they and
their children had been infected by this woman with whom
they had been accustomed to associate freely

School survey when this can be accomphshed with the
cw operaton of the educational authorittes forms a rapid and
farrly accurate method of finding out the areas of highest
madence and by examming the home and other contacts of
affected children  of locating the fact of mfection It alo
gnes an opportumty for educating the public 1 the nature
of leprosy and the methods of control  The wniter found that
cronded audiences would attend evemng lectures on leprosy
held in local schook parents havmg been nterested and
wnduced to attend by their children
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CHAPTER TWENTY THREE

Leprosy Survey—continued

INTEASIVE SURVEX

IT will be clear from what 15 related above
that an intensice sunvey of the whole populition m n arca
can only be undertaken after the confidence of the people
has been won and a certamn amount of leprosy consciousness
engendered  Exceptions to this are m very small or regimented
commumties Thus 1n the Belgran Congo the willagers have
n some cases been transferred from theirr ongmnal locations
and settled along the main motor roads The people 1
these arens are very dependent on the Government for their
Inelthood and 1t has been found possible to make a complete
suney—economsc anthropological health etc leprosy being
tncluded in the list

On the other hand 1t will be recognised how easily and
thoroughly n intensive survey can be conducted and repeated
when necessary 1n communtties such as those described 1
Eastern Nigeria {pp 155 167), where the chiefs are co operative
and their power over ther subjects 15 effectne where alo
the benefits of leprosy treatment and control are alveady
self evnident

Example of n Surtep —The method of making an mtensne
survey may be further illustrated by reference to a study
made by Doull ¢t al (1936) 1n the Phuhppmnes The area
chosen was 1n a small 1sland and had for some years been the
seat of an anti leprosy campaign so that the area was well
defined and the ground well prepared

The objects of this field study were sevenfold and coser
many of the important pomts te be ascertamned 1n any ntensie

surscy
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1 The frequency of lepresy and the ratio fo the number
of cases prestously known The populauion exammed was
£ofy persons and 104 cases of leprosy were found  Of these
43 were alrewdy 0 segregation and 16 had been released an
parole  Of the remawnung 45 there were 15 closed cases already
an the chnie regiter  The total inaidence was 17 2 per mifle
or excluding 23 arrested or quuescent cases (3 4 per mulle
It was calculated that 5f there was the same rato between
segregated and non segregated cases throughout the Phiippines
then on the basis of those already segregated (approumately
8 500} the total number (including actinve and quiescent cases)
would be 20 000 more or fess

2 OF the 45 new pauents discorered 3 were bacteno
logically posstive and 4> negatne  From the area however
other 43 positine cases had previously been segregated

3 Thete were also 16 cases at home on parole who had
formerfy been posttne 1 them the disease sl appeared
mactive (qurescers}

4 There was a lustory of honse contact with a leper m
38 5 per cent and of famity contact 1n 26 per cent Histones
of contact outside the hame were considered m an area such
as that under sun ey as berng of hittle value

5 As tegards the relatne infectiousness of open and closed
cases 1t was foond that per thousand person yeaxs 6 5 was the
artack rate sith open cases and 2 5 the attack rate with closed

The prmary {first seen) lesions were generally on the
mare exposed parts of the body

7 No predispostag diseases were found to account for hugh
maodence exeept for yans and other parasthic sk diseases
but a suggestve assoctation was found between the occurrence
of leprosy and overcrowding in the home

Data for conducting an intenwve sursey are guen in
Appendse ¥ For Contact Rates sce p 11 and for Type
Age and Sex Rates see Chapter Four

REPETITION OF SuRVEY
Dat of much value can be discovered by companng tesults
of suneys m two areas between which there s one or mare
contrastng element
it e
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Data of a different nature can be gathered by repeating
the survey m one area erther annually or after a period of,
say five years This 1s particularly useful when the resuney
1s made 1n two largely stmilar areas i one of which during
the mtenal actine control measures have been conducted
while 1n the other nothing has been done

A resunvey may bring out the effect on leprosy of a wide
spread disaster such as famme or an epdemic occurring 1
the mntervening years Such an event 1s generally found to
cwse the immediate death of the weakest among the lepers
and therefore a lowering of the lepromatous rate  This may
be followed more slowly by an mcrease s the lepromatous rate
caused possibly by the lowered resistance of the populatron
{Report 1945, Bray 1934, seealop 15}

Leprosy Crinics

References have been made above to leprosy clhimies m
connection with the PT S system (p 153) village settlements
(p 156) and school sunneys {p 158) The chnic » a most
important factor in the control of leprosy, and its functions are
here discussed (see Lowe, 1933)

In some places 1t 15 found advisable to avord the word
leprosy and 1t s called a  shin cime  so that no opprobnum
1s felt by the patient 1n attending

The functions of the chimc are —

(a) The treatment of farrly early closed cases which do
not on account of the advance of the disease or
because of comphcations require hospital or
msututional care

(b) Treatment of open c1ses under domcthary arrange
ments (pp 147, 148)

(¢) Inspection of (1) patients who have been discharged
from nstututtonal solation with the disease
quescent (1) known contacts of open cases,
especially children , (m) suspected cases

(d) Lasts should also be hept of absconders from treatment
or 1solation

(¢) There should be a detailed Lst of all cases under
mstitutional treatment

I
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Luts under all these categones should be Fept up to date
and when necessary patients 2nd others vrsrted at therr homes
for treatment or wspection  Patients moving from one area
to another should be notfied at the ¢chme concerned

The chnic 15 an essential clement m leprosy sumey By
it patients are attracted and the sur ey mtiated m at the
sniormatron gathered 1 tabulated and kept ready for reference
through 1t this nformation s constantly corrected and
supplemented

Lerrosy AUTHORTY

In an endemic country which 1s large enough to employ
several medical and other leprosy whole time workers there
should he an Authority, generally in the form of a Board This
should mclude 1 1ts membership sepresentat es of offiunl
voluntary medical admunsstrattve and other bodies concerned
The suucess ol the anti leprosy campatgn has frequently
been atiated by a rvaallatng policy~lack of foreight
co ordinatton and centtnuity  The Board should be so con
stituted as to avosd these dangers and 1ts executnve officer
st ould be carefully chosen with this 1 view

The Authorty should be ultimately responsible for the
wutiatton and establishment of surteys clinics snstitutions and
all the other actiaties of the campaign against lepro y

Co opERATION OF MEDIcAL ann Heavtir Serices

In mo t endemic countnies leprosy vas for long considered
to be a subject for chantable organisations or faling them
for the police It 15 only in recent years that 1t has been
classed with other mfecuve diseases as a respon ibality of the
pubbic heajth authorttes In Incia in 1925 leprosy was
chssed with ansamity  blindness and  deaf mutism as an

wfirmuty —~not a disease At that tme doctors took little

or no imterest considenng leprosy tncurable and not amenable

to treatment  On ats formation in 1925 the Indian Couneil

of the Brish Empire Leprosy Relief Assoctation arranged for

ddasses to be held for members of the medical profession at

which a two weeks practical course m leprosy was given twice
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a year at the School of Tropical Medicie in Caleutta  Each
course was attended by some twenty five to thirty doctors from
all parts of India many of them being themselves teachers in
medical schools and colleges Later, other courses were
arranged 1n provincial centres and teaching on leprosy was
mtroduced as part of the medical curriculum

In most countries where leprosy 15 endemc, mstruction 1s
now gnen not only to doctors but also to sanitary nspectors
and health nurses  With their help 1t 1s possible to complete
the gaps mn survey and facihitate the control of the disease

However, a certan amount of prejudice still persists and
cases of leprosy are often banned from admission to general
hospitals where tuberculosis although on the whole much
more infectnve 15 admtted  On the other hand, when leprosy
1s admitted the obvious simple precautions are mn the writers
esperience often neglected



Crapter TWENTY TOUR

Organising Control Measures

’I:{EEE must necessarily vary greathy
with the madence the size of the area and density of the
population the education and standrd of lining and santtation
and with the avaulability of suuably tramned doctors and other
personnel and of adequate finance

It 1s generally agreed that 1n an endemic area there must
be a central residenttal 1nstitution often called a  settlement
colony or leprostrnum  But there are two mun schools
of thought as to the niture and funcuions of thn nstrtution

1 THE CENTRIPETAL SysTEM

The first of these which T shall call the centripetnl system
myy be considered an end n itself It accepts the patent
aluntartly and gues ltm as fir as possible a norntal Iife
condittons bised upon hrs nccustomed home system but 1o
more sanitary surroundings 1t gives hrm treatment and
arringes useful work for him according to his abthty work
for which he ss pasd  He 55 thus ble to 2 large extent to eamn
his Inmg and mamtain his self respect  This method hopes
by attracting pruents and 1solating infection gradually to
chmunate the sources of nfection rom the area served  Pattents
who h1ve recovered return to their homes and spread the news
of the chance of recovery and n this way there 1 a constant
mflux of patients

This form of nstitution 15 a very definite advance on the
earher  home or asylum  which ammed at gning refuge
ta sictims of a hopelesly wcurable disease  But 1t does nat
go far enough  while 1t 15 benefiunl to the mdnedual 1t fals to
get down to the root of the disease 1 the village commumty

We hme mentioned already that the lepromatous type of
leprosy breomes nfectious long before 1t hecomes consprcuous
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or readily recogmsable Even when it s recognssed 1t 15
often not convenient for the patient to leave us family land
employment and the many other things which bind him to
his ancestral soll  Thus although a dozen patients from 2
village may have been safely 1solated 1n the leprosanum one
or two infectious cases left behind can hke a few weeds left
i a garden seed the next generation

Another fault of the centripetal system 1s that the more
attractive the nstitutton the more patients 1t enrob, and the
area from winch they are drawn may be wide and 1ll defined
From this there are two dingers —

(a) The institution tends to become too large and thus
unmanageable The power of lepromatous cases to
spread mfection tends to increase m direct proportion
to their aggregation, unless a definte mimmum of
control 15 constantly exerased The exercue of
that mummum of control becomes mereasmgly
difficult when the numbers eaceed about I 500
unless the mstitution 15 effectn ely solated from the
surrounding mhabitants by some barner difficult to
penetrate

{b) In attracting patients from a wide and undefined area
1 movement of leprous population 1s set up  There
15 apt to be commg and gomg especally along
certam lnes of communication, and 1 Jleprous
patient when travelling through areas where he »
unknown 1s a greater danger to his possible contacts
than when he remains withm his home where hi
condition 15 known Also there 15 1 tendency for
pattents to settle morc or less permanently m the
neighbourhood of a leprosanum 1if no strict super
vision 15 tiken to prevent it

The dangers of the really attractive centripetal lcprosanul;\
are therefore its unwieldy size 1ts insufficently controlled anh
somewhat diffuse margin merging with an outside area “thd
tends to have unusually high endemucity and mcidence an
1ts long and unguarded lnes of communication sith the homes
of 1ts wadespread chentele
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2 Tre CENTRIFUCAL SYSTEM

The alternatrie method which we have called the centrt
fugal svstem has already been descnibed in some detail on
pp 155157 It may be compared to a wheel of which the
leprosartum 1s the hub Lnuted 1n size and radiating out its
actiaties to a definite nim swhich encloses a clearly defined
area  The leprosanum 1s 2 central institutton which treats
and cares for a Iimited number of patients—between 750 and
1 500 has been found an economical and practical number
From the central institation are scnved numbers of smaller
centres at t spots through the whole
arca  Etch of these small centres represents a village group
of villages clan or other cohesne and orgamsed soctal umt
1t consists of a chnic for the treatment of all patients withmn
the umit area and a small settlement where the lacal open
cases are housed

Healthy children of patents are stnctly excluded from
this small settlement thou,h sometimes the healthy husband
or wife may be admitted

It this system of small v1llage centres 15 to be a surcess the
principle of self help must be carefully engendered Clc
and settlement buildings arable lind and whatever else 1s
necessary for the hife of leprous patents must be freely supphed
by the community ttself and the relatn es with whcn necessary
small grants from the local The
supplies help and supervision m choosmg the site clearing
the land and erecting the clinic and clan settlement 1t also
arranges a comp]ctc suney and determmes which patients
require ssolation and which may remam at home It provides
trextment arranges welfare service sees that children of open
cases are cared for by rchmcs or faxhng tht  are provided for
1 the contral d who Ine
1 the nerghbourhood gne treatment and ‘see that the rules
about wsolation and general hygiene are adhered to

It may be asked under what authonty all this 1s done
Is there any law compelling obedience ? The answer —not
necessanly  But much will depend upen the integration and
co ordmnation of the community referred to at the begianmy
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of this section  When this 15 adequate force from outside 15
not necessary and any suasion required will come from within
the community itself, backed by the personalty of the staff
Davey (1945), who has worked out the system mn Eastern

Nigena wntes of difficulties when co operation 1s not obtamed

The one clan not concerned with leprosy work 1s the Igho a
large clan 1n parts of which there are many people suffering
from leprosy There 1s hitle umty among the clders m the
clan, and this 15 holding up progress not only where leprosy
15 concerned Perhaps the benefictal results obtaned
surrounding co operating clans will i the long run compel the
attention even of the Igho
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The Leprosarmm

T}{K word  leprosavum  meamng
leprosy sanatonum  though not very satisfactory 13 used
for want of a better term  Other terms have been discarded
~asyium or home {unplying abandon hape of recosery}
colomy {also suggesting permanent resdence}  setilement
{with the sime obgection and also assocrated wath the word
penat )} hospwtal {few patients require hospualisction)
Saratorsum 15 nearest the mark bke a tuberenlons sanatonum
1t seeks ta train the padent snad o posable o return ko 1o lus
former surroundings with the disease under control if not
completely arrested
The writer has vimted leprosana i all parts of the world
Some of these are loxunous wd costly while others hike those
n East Mgena are on a much more modest scale where
patients erect therr own houses with mater) from the bush
ar a cost of only a fow slings each
These differences are due chiefly to the comparats e wealth
or poverty of the countnes concerned  But ant 1 struck with
the fact that the Y comof “nd cheerful of
the pauents and the suceess of the results obtuned are not
m direct rite to the maney expended sn ercetion or mam
tenance  Guen a necessary munemum of facibities the best
results are much more dependent on the veluntary admission
of patients and the devotion and selflessness of the stafl
Before a leprosarum 1 erected at 1 tmportant that a general
{extensu ) suriey should first be carried out so a5 to gaw
relble nformauce about the frequency and distnbution of
leprosy and the lotatsion where the mstitutton cint most con
semently senve the reterests of the patieats and bnng about
the control of the disease A series of small test suneys s the
16y
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best method, as 1t quickly gathers the necessary basic facts
Once the site has been chosen, erection of the leprosarum
and the extension of the survey can be continued together, the
one contnibuting to the other

Tue Sirr

It 1s important that great care be taken 1n selecting a site
The wnter his frequently seen expensive buildings erected
on what hs proved to be an unsmtable location  There are
five main requirements n choosing land —

1 The site must be kealthy or capable of bemng made and
Lept healthy This has special reference to insect borne
diseases ihe malana filana and sleeping sickness  1f necessany
the advice of an expert should be sought as a place healthy
at first may become unhealthy as pauents mfected with yanous
strams of mnlana are admitted  The presence of undrainable
swamps m the neighbourhood 1s a particular danger The
chimate should be temperte with moderate breezes and faurly
low humidity

2 There must be sufficrent land sutable for building and for
agricultural purposes  This will depend on the munimum number
of patients finally to be admitted and on the quality of the
soil and 1t should be remembered that 1t 15 often difficult or
1mpo sible to 1cquire more land later on  There should be
enough space so that the healthy staff can be housed far enough
away from the patients, heeping m mind the danger of infection
and also their need for relaxauon

In most endemic countries agriculture 15 the mam
occupation of the patients thus there should be plenty of good
arable land so that patients may find employment and at the
same time mahe the mmstitution as nearly self supporting as
possible  On an average for 1 ooo patents there should be
at least 50 acres for bulding and 4o0 for agriculture

3 An adequate supply of good water for both domestic
and agncultural purposes 1s necessary

4 The site should be far enough away from the h'\bm(mnff
of healthy neaghbours to prevent mrang and the danger ©
spreading infection  The distance required will depend or
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the disctpline masmtained 1 the mstitution and the degree of
Ieprosy cons of the nexght which must be sufficent
to prerent contact In compulsory mstitutions greater
restnictive Measures are necessary than n yvoluntary

5 It 15 necessary to have adeguate communications with
the outside world, so that supphes may be brought without
undue difficulty or evpense and so that the staff mas not be
too 1solated

BurLpives

These vary 1 different countries according to the funds
available the customs of the people the nature of the chmate
and the most suitable matenal that can be procured

A plan 15 gnen in Fig 68, but tlus 1s only for general
guidance and must be modified to suit the contour of the
land, the nature of the soil and other factors

Generally speaking the buildings may be diided mto
staff quartcrs, admumstration and general service blocks
medical buildings, social welfare busldings and the patients
quarters

It 15 very mmportant that before construction 15 begun the
maxumum size and population of the nstitution and all the
future buildings likely to be required should be determned
and plotted out m a comprehensne plan  Thus although only
2 comparatrvely small proportion of these may be erected at
first there 1s room for expansion and orderly deielopment
without overcrowding

In miking the plan the following consideritions should be
Lept in mind —

(aj The health happmness and welfare of the patients

(6} The health of the staff and their com emence so that

they may be able to work with the maxmum of
efficiency and be saved from unnecessary stramn and
waste of time

(c} The asthetic lay out and appearance of the msntytion

and of 1ts varous bmldings

(¢} The degree of permanency of the bus

considered 1n the hght of thewr healthiness
17z

Idings must be
the



The Leprosarium

customs and tastes of the patients the kind of
matertals and labour avalable the expense
erectinn and m mramtenance

Staff Quarters —These e mentioned first as they have
generally to be erected first It 35 ymportant that they should
be at a suffiuient distance from the patients and the scene of
vork  The duties of the staff are diffivult and exacting and
quarters should be sited so that the time of Jeisure 15 mterrupted
as Inttle as posstble and necessary relavation 1s posstble  One
cannot but admire the devoton of Father Damen who Ined
and ate with the patients whom he regarded as incurable
and doomed He considered that he could sene them be.t
by beconung like them and a» he took no precautions he
contracted leprosy Our outlook nowadays 1 different  No
less sympathy or service 15 required  but patents must be
mspired with hope of recovery and the stronger and more
heatthy the staff the better will be ther senvice  Also the
partcular danger to children must be kept in mmd and
precautions taken that by no accident can healthy children
have contact with the disease

On the other hand staff quarters shauld not be unneces
sanly distzat and there should be conseruient means of com
munzcation with the rest of the mnstitution

Staff guarters should generally be of * permanent nature
and conmdenng the usual r of leprosy 1
from the gutside world they should be made as ample healthy
and home ltke as possible

Ydminsstration and General Service —~These busldings consist
of the offces stores kutchen loundry and mechanical plant—
electne power pumping etc These should generally be of
a purmanent nature and should be carefully planned from the
outset with a View to expansion as the nstitutton increases
moaze

Medieal Buddin,s —These should he of a permanent nature
but the degree to which speeialsed departments can be arcnged
will necessanly depend on the sue of the wstitation and of
the staff  The hospital should be planred with adequate
factltties for con ulting rooms operation and treatment rooms
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laboratory records dispensary and stores These should be
placed centrally and within easy reach of each other, while
the patents wards though perhaps small at first should be
capable of extension without nterfering with the conyemence
or symmetry of the buildings

Circumstances will determine whether all forms of treat
ment should be attended to at one central block or whether
rmnor dressings 1nd other forms of routine treatment should be
decentralised

There should be adequite room for dentistry and for
exammation and treatment of eyes

Suffictent beds should be available for treatment of
reactionary  exacerbations and other complications for
operation cases, for accompanying diseases especially 1n new
admussions  There should be some speually 1solated rooms
aatlble for tuberculosis and other 1nfectious discases and for
treatment of mental cnses

There should be separate accommodation for blind nd
crippled patients who though they do not need hosprtal treat
ment are unable without assistance to look after themselies
They may ether be lodged 1n special wards where they are
cared for by nurses or placed 1n cottages with other patients
who are willing to attend to them

In mstitutions which Act as a centre for - large arez with
small subsidiary centres there must be hospital accommodation
for specinl cases sent tn from these centres

The more recent forms of treatment with sulphones should
in the end dimmish lepra reaction and many of the other
complications, but on the other hand 1t may be found neccssary
to hospitalise some of the more advanced cases durag the
wtial period of such treatment

Soctal and VS elfare Buildings consist of churches and other
centres of worship schools, ndustrial buildings canteen of
shops recreational clubs and hall These are either of 2
temporary or permanent nature according to circumstances
All are of great importance i the conduct of a 1::;:u-os:n'mrr;l
They should -wm at 1 hfe for the patients comparable wit
that 1n their homes but should 1t the same time supply a centr®
for education i the ordinary school subjects 1t useful crafts
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m hygiene and m all that 1 concerned with personal recovery
and the prophylaas of leprosy

Patients Quarters —These are the most iportant of all and
it 15 o them that the greatest varety 1 fownd m different
conntres  In founding a leprosanmm st 15 necessary at first
to use outssde Iabour for the erection of < few cottages for
resdence of the first patients admtted  but 1 India Afnea
the West Indies and many purts of South Amenca it 1s usual
for the patients themsehes to erect subsequent houses  This
has the advantage of grung them cmployment an important
part of the teeatment and at the same tune of savmg expeme

In selectmg the type of house for patients these connderntions
have to be kept in sund —

(a} The type of house the patient s accustomed to at home
2nd one he e areet himsell

{8) 1F thus 15 of 2 temporary style—mud and wartde or wn
drsed bricks—can a sumlter house be made w the
leprosarium which will be samary and smirble for
the treatment of leprovy ?

{¢} Are such houses economic as compared with those of a
more permanent nature which lthough more expen
sne on first erection will requure Yess future repar 7

In India the West Indtes and South Amenca houses
are geaerally of a more or less permanent nature buidt with
bricks cement md wood  1n East and West Africa where
the people are more pnmitine 1nd where there 15 plenty of
raw material avudable w the bush mud and wattle houses
with pabm or straw thatch can be put up by the pattents them
selves at hedde cast and the walls and floor can be made hard
znd kept clean by daubing with spectat tocally found carths

Cottages may be made single double or teple ench patient
having 2 room or two robms  of two or three panents can be
lodged m a larger room  This silt be determimed by the desires
of the patients and by what they have been accustomed to 1n
iife outssde

Duadm Patients —Lauents quarters should be dnided up
under xarous ctegones  ge sex ype of diease and
Aecording to race $rsbe religion and caste
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It 15 advisable to house boys and girls under 15 or 16 m
sepirate dormutories, generally with a sentor patient of sutable
mitelligence and character and of the same sex, tn charge

The segregation of the sexes 15 a difficult queston In
favour of complete separation of men and women there are two
main considerations  the tendency of child bearing to exacer
bate leprosy and the danger of children born to leprous parents
Agamnst separation there 15 the unnatural hfe—the more
pronounced among prnimitive people—to which patients are
sentenced for many years, often for hfe  Also 1t 15 sometimes
found impaossible completely to separate the sexes 1n spitc of
strict rules and precauttons

Vanous expedients have been tred In a Korean
leprosarium carefully selected patients are allowed to marry
after stenlisatton of the males and one or two child patients
can be adopted by the marned couple In other places
compasstonate marnage 15 llowed on condition that pregnancy
1savoided And agam elsewhere marriage 1s permutted wathout
thus stpulation children being removed at burth and placed
ether with healthy relatives or in a creche or home {Wibon

1935)

STAFF

Leprosy nstitutions vary so much m size and financial
backing that 1t 1s impossible to do more than lay down general
principles regardng staff

No leprosarium 1s satisfactory without expert medical
supervision  The writer has seen many small mstituttons 1
Africr and elsewhere which were pertodically visited by
physictans who had never made a careful study of leprosy
and understood litde about 1t It 15 most satisfactory when
the leprosarium 1s large enough to require at least one whole
ume doctor who has specialised 1n leprosy

There should also be a tramed nurse to supersisc nursing
dressings etc and to tram switable patients i such work

Traned non medical workers are necessary to Ofgﬂm’;
and supenvise the construction and repair of buildings anl
the business industral agncultural educational and soctal
welfare sides of the work
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For dupensing laboratory and office work bealthy staff 1s
necessary but much of the remanmng tasks can with advantage
be done by carefully traned patients

In a leprosarum run on the compubory system a mauch
farger staff 1 necessary as patients who are kept under con
straint cannot be rehed npon to perform esseanal work to the
same extent as patients m a voluntary mstiution

The considerations to be kept i mind 10 vecrusiing staff
are discussed on p 185

Precaytions 1o BE TAKEN

There are certam simple precautions that should be taken
by those engaged 1 antt feprosy work  The mode of mfection
and the nature of resistance are discussed m Chapters Three
Four and Fise  The leprormn test has been suggested as pos
sthly gning an mdicatton as to the resistance of 2 worker to the
disease  Ths 15 2 matter which requeres further imestigaton

‘The most smportant precautions to be taken are -

{a) Reep the general health at a hugh level Averd
malaria dysentery and ather weakenmng rlinesses

{5) Housing accommodation should be sunable (sce
§ 113)

{¢) Parucnlar precauttons should be taken when i con
tact with or m the previmity of severe lepromatous
cases espeaally dunag lepra reaction remember
g the danger not only of touch but also of
droplet mfection A gown or overafl should be
worn and rubber gloves  Hands should be washed
carefully after touching 1y case  Reliance should
not be placed on antiseptics (we do not know wht
witl fall leprosy bactdlus) but rather on the
cfficacy of the very thorough use of saap water
and eatt brush

A bath and change of clothes on returning
home after a st to patients 13 a wise extea
precautton  Some workers wear 2 ¢ap mask wnd
rubber boots 1 the wnters oprmon this 15
unnecessiry
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(d) It s important to make a rule never to use furniture
etc, or sit on seats or cushions (as m a car) used
by patients

(¢) If an open case has vacated a room how should 1t
be rendered safe for ordimary use? Temporary
houses should be destroyed by fire Permanent
houses should be thoroughly cleaned with soap
and water the walls scraped and replastered
woodwork washed with turpentine or kerosine and
repamnted The house should be de infested with
DDT or other swtable msecticide {see p 11)
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Healthy Children of Pauients

IHLRE are two generally accepted facts
about leprosy tn chaldren —

{a} They are parucvlarly suscepuble to the dysease

(8) If remored from the infecttous mother at birth and
kept thereafter from contact with infecuon they walt
nat contract the discase

Delayed removal however s dangerous €ven when the
child remuns wath the sufecuous parent only a few days

The chance of transfernng the dwease necessanly vanes
with the tvpe of case  The tuberculoid case cxcept when
m a stite of acute reacton 15 not hkely to be of danger and
the same may apply to some ¢ases of the unchiractenstic type
There 1 howeser 4 particular danger that a closed case
may become an open one shortly after chiddburth It may
be taken s a general rule that the danger from the mother
13 i1t proportion to the number of bacillt that she 15 capable of
sheddmg fram her body (see p 12}

The care of children born to leprous parents 15 one of the
most difficult of solution and perhaps the most important of
all  if the chance of miection could be removed from afl
children under 1o years of age leprasy would probably die aut
or 1t least become a wmunar disease within two generations

In Brazil more than m any other country  provinon has
been made for the children of feprous parents (Weaver 1940)
A federation of welfare societies his erected with the financral
help of Government twenty seven  preventona  with accom
madation for 5 oo children  These are well cared for under
expert medical superiision and trained 1n arnocus wseful
occupations uatil they retch 1o age when they can ook after
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themselves  But few countries
1 which leprosy 15 a problem
equal to or greater than it s m
Brazil have comparable financial
resources
In India 750 children of
leprous parents are cared for m
homes chuefly supported by the
Misston of Lepers, but this »
small when 1t 15 calculated that
perhaps more than 15 000 chil
dren are 1nfected and develop
the disease every year
Cothrane (3947) hos wmade
Spperaliton, B prent e specal study of chid lepro
15 likely to develop  severe form  and methods of control in the
of the disease Madras Presdency  Faling the
paossibility of complete segregation of children from open
cases among male adults he
has made arrangements for the
latter to be lodged at mght
1 communal quarters, letting
them remain at home during
the day  Thus 1t 1s hoped to
prevent contact at the time
whenitisclosestand therefore,
most dangerous  His reported
figures of sur\ eys in four night
segregation villages in 1939 and
repeated 10 1945 do not reveal
any greater ympros ement than
1 two control villages where
there wAs no separation  The
objection 1o this project 15 the
uncertanty of 1ts bemng carried
out with suffictent regulanty
and thoroughness Fic 0

Al three son
In Eastern Nigena vanous 1“":}';”;;?::, Srone or less 2 anced

alrea

experiments hav e been made in s gms of leprosy
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the care of infants separated at birth from mfectaous mathers
When satisfactory arrangements cannot be made for healthy
relatives to take these mfants they are kept in a creche where
they are tended by nonnfections women patents or
ex pattents  Bach child 15 suckled by its mother who after a
bath wears a clewn white gossn cavenng the whole body except
the mapples  Thus the chance of transfernng baeallt s reduced
as far as posstble  This method 1 unsmtable m bad nodular
cases but seemns 1o work well when there 15 no more than 1 mild
degree of mfectingty  The children as a rule da well and a
great difficulty 15 overcome 1 a2 country where fresh cows
mitk 13 unobtamable and arufimal foods are expensne It s
often found that relates e willing to take these chnldren once
they are weaned and no longer require constant attention

Whatever method 15 adopted it should be sutted to the
creumstances and resources of the country and ats -um should
be while looking after the general welfare of the cluld to lessen
as far as posnble the chance of s contracting wfecuon  To
do this it may sametimes be necessary to use a method which
though not deaf sn stselfl has no batter alternative

It 15 somettmes found advisable to have an obsenation
bullding for chuldven who hwe had mfectn e contact and
who show suspicsous signs of leprosy  These sigms have already
bren referred to on p 65  Absolute segregation of these
cheldren from others may not be necessary  but s well
bt they should be exwmined reguiwuwly and especially if the
Iepromm test v negatne gien cwefal general trestment



CHAPTER TWENTY SEVEN

Social and Welfare Service

AS with tuberculosis so with leprosy, for
effective control there must be an efficient social and welfare
service (- Sacial Problems 1940}

The aims of such a service may be dnided under three
heads non medical care of the patient 1n the central nstite
ton care of his relatines and interests outside the institution
and care of patients not 1solated n a central institution  In
every large leprosarum there should be a speeially tramed
officer 1n charge of the service (see also p 115)

Tur Patient v THE LEPROSARIUM

The soctal and welfare service should care for the patients
spiritual mental 1nd physical well being both as an mdrdual
and as a social being  The patient has entered the institution
not only for his own henefit but also in order to protect the
commumty from mfection In that respect he 15 a benefactor
to society and merits 1 turn benefits from society

These may convemently be drvided under four heading>
education occupation recreation the spinitual side

(@) Education — Leprosy hns been described as a disease of
ignorance and superstiion It 15 only through the enhghten
ment of education that 1t can be cffectively opposed In most
endemic countries the majonity of patients are alltesate
Schools are necessary for children, and adults can be taught
to read by one of the modern simplified methods Educated
patients can generally be found who are capable of acting
s teachers but it should be made a duty of the educatonal
department to see that teaching 15 as far as possible efficient
and does not suffer from want of equipment
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Techmeal traming should be developed and such trades
taught as buldmg carpentry masonry metal work leather
work weavung talonng basket work manufacture of locally
grown agncultural products et Improved methods o
agnculture and horticulture should be developed and taught
{Besan 1940)

Practical trammng should be given to all patients in both
general and special hygiene  Cleanhiness of body clothes
dwelling and surroundings should be taught both by precept
and through daiy practice The patuent should be taught
the causes of leprosy 1ts nature and the methods of treatment
and prophylaxis  He 15 more likely to carry out rules if he
does so ntelligently and if he recovers and returns to his
village he becomes a mussionary of hygiene and leprosy
control

(6) Occupation —Doomed to remamn for years 1t may be
for the remander of his Ife in a leprosanum how 1s the
patient to spend hiy time? Only occasionally he requrres
hospitabsation and his medical treatment takes up only a
short part of the day Patients are of different sexes ages
trades and occupations  some have been accustomed to
sedentary others to hard physical work ~ some are able boded
others are weakened or cnippled by the disease  Yet all should
have occupation according to their ability capacity and as far
as posstble choice

The medical social and samtary requirements of the
mstitution will absorb a certam number of patients as nurses
washers cooks police scavengers ete  Others will find work
in agnculture and the trades they formerly prictised outside
or have learned since admission

But 1n allotting vanous occupations much care should be
exercised to see that each patient 1s employed to the best
advantage of both himself and the commumty

Exercve  especially af taken in the fresh air 1s of great
value to the patient so 1f his occupation 1s sedentary or does
not give sufficient open air exercise this should be made up by
walking or some actine form of recreation

Communal drill and physical jerks have been found of great
value in some institutions It encourages regulanty of
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and helps to develop the physique, and 1t prevents or alleviates
deforrmties

Occupation therapy 15 one of the most important forms
of treatment, when wisely planned 1t benefits the patient m
four different ways 1t maintams his self respect by keeping
him busy, 1t prevents brooding and morbid thoughts 1t mam
tains hus strength and general health and thus makes medicmal
treatment better tolerated and more effective 1t helps to prevent
the deformities of the hands and feet which are so hable to
occur (Dow, 1940}

(¢) Recreation —Patients should be encouraged as much as
possible to orgamise team games Dancing 1s a favounte
form of exercise n Africa, and patients of different clans or
tribes often compete with each other Music, concerts and
theatrical plays encourage the creative mstinct and gne great
pleasure both to the audience and to those takmg part Con
certs, etc by outside artists are very popular as are also
cinema shows, and these, 1t not too frequent, help to stmulate
pittents and to increase and mprove thewr own efforts at
entertainment

Switable accommodation 1n the form of a concert hall and
club rooms should be erected Libranes should be organised
with a wide selection of books and a reading room with current
Jjournals

In all this the social welfare officer should study the
capabilittes of the patients, get them to form their own com
mittees and with his guidance, organise varous recreanional
and other soctal activities

(d) Spirtual —This 1s ncluded 1n the social and welfare
service and 15 placed last not because 1t 1s least important
but because medical treatment work and recreation, i the)l
are to function smoothly and effectis ely, must have a spirfua
or cultural seting a wider and freer atmosphere This :
well known and 1s freely acknowledged by governments an
even by those who have themselves no religious allegiance .

There are some obvious reasons for the need of a spiifud
background 1 a leprosanum  (a) a myonty of the patients
are suffering from mental depresston, they have commc!cd
a disease which they have always been taught to dread, an
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they are conscious that they are Jooked on wath abhorrence
hy thew relaties and former assoctates , (&) they have had to
leave thewr accustomed home occupation and ail that they
valied and been severed from the tnbe caste or other soctal
umt to which they belonged {¢} the future has a gloomy
prospect m some cases progressne adance of disease  they
are afrasd of the future {2} with o}l these disturbg and
disntegrating causes panents feel 2 need for something wiich
will integrate them into a new sotiety gne them a new outlook
and puspose 1n life and help them to Jook forward with assurance
and courage to the future

A Jeprosarmm differs from other wstituttons  from A
hospital where the patients are weak and confined to bed
and are discharged after a comparatnely short period as
soom as they have recovered sufficent strength  from a penal
settlement where strict disciphine 55 enforced for these pttents
have commutted no cnime  from a mental institution for the
patients are mentally normal  For 2!l these reasons the patient
requises deep sympathy and understanding and great care 15
necessary tn choostng staff  Lepresy work does not appeal
to the ordinary doctor nuxse or lay worker  The wmast success
ful personnel has always consisted of those with a sure sense of
vocatwn and a gemune and prictieal sympathy with the
unfortunate vietms  Patients are guich to recogmse such
gualitses 1 the siaff and respond with thetr co-operation

Cane or Patrewes REtarons wo INTERESTS

The patient 15 often the bread wanner w the famly  One of
his chief objections to seching admission s his difficulty n
arranging for the upkeep of tus famly and the care of fus
property  If he 15 a farmer who 15 to look after hs stock
his fand and crops® His house requites frequent repairs
Neighbours sometimes wstead of beng helpful are ready to
take advantage of s absence  Vith these anweties on s
mind the patient s chance of ynprotement wnder treayment 18
Vitsated

Alt this requires the serces of the soal welfare officer
and of he can calt n the help of an ergamsed body of + oluntary

18y



Manual of Leprosy

helpers hus efforts to smooth out such difficulties are facihtated
and more likely to be effectne

Care oF OutsibE PATiENTS

These are of three categorie (g} those under domicihiary
treatment , (b) patents segregated n village settlements,
(¢) patients who have recovered but are disabled and not
able to support themselves

Pattents under domiciltary treatment are generally
well to do and do not as a rule require much attention from
a welfare officer

Those m village settlements, such as patients described on
P 156, need regular attention to ensure that their wants are
attended to and that agreements for the support of ther
d dents are faithfully adhered to
Patients who have recovered with deformity and a certam
amount of disablement require careful 1ndnadual attention
Plastic operations and artificial Iimbs will often make them
more nearly self supporting and with some traning they can
often learn useful occupations Relatives should be visited
and p led to gne dation and support, they
must be taught what 1n many places 15 not at first realised—
that deformities do not 1mply a danger of spreading infection
In some places special mstitutions or parts of mstitutions are
set aside for the care of these ex patients

WELFARE AssocIATIONS

In many places an assoctation 1s formed with the objects
of {a) providing enter and suppl
for leprosarium patients (b} attending to
(¢) looking afier the mterests of chscharged
an association may be of immense value 1n ampl
of the welfare officer

plying
therr relatries and
patients Such
lifymg the efforts



APPENDICES

ArrEnDix ONE

Preparation of Esters

FOR those who wish to use hydnocarpus
esters  there arc two methods recommended for ther
Preparation -

1 Cowp Process

475 gm of crude cold hydnocarpus o1l 550 ¢ ¢ of 96 per cent
cthyl alcohol and 3» c ¢ of sulphunc acid (specific gravity
1 84,) are placed 1n a bottle with a tight fiting glyss stopper
and left until the process of estenfication s complete  The
bottle should be shaken once or twice a day to mix the upper
and lower layers This hastens the process as does also the
placing of the bottle in the sun or 1n some warm place  Neither
the shaking nor the heat 15 however essential iIf ume 15 not 1
consideration  To begin with the ol forms 1 lower and the
alcohol and acid an upper hyer  As estenfication proceeds
a pomnt 1s reached at which the lower layer now chiefly com
posed of esters gains a lower speafic graivity than the upper
layer which now contnms ~ large proportion of glycerol and
the former therefore rises to the top  To ensure the completion
of the estenification 1t 1s well to allow the process to continue
further for the same time which elpsed between the miung
of the mngredients 1nd the nsing of the lower lyyer  Thusaf
the lower Inyer takes fourteen days to msc the mgredients
should be left m the bottle for fourteen days longer If 2
sample from the upper layer dissohes completely n alcohol
115 a sign that estenfication 1s complete as alcohol completely
dissolves esters but not ol The lower layer 1 then drawn off
and the upper layer 13 washed with m equal volume of water
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twice over or tilf the washing water 1s free from acid as tested for
Dby itmus paper It 1s then washed with 2 0 1 per cent solution
of sodum hydrate 1 water, which forms a thick emulsion
crystals of common salt are gradually added 1n small quantities
and brought mn contact with the emulsion by slowly rotating
the vessel so as to break the emulsion On standing the
esters will nise to the top  When this has tahen place the lower
layer 1> removed and the upper layer conssung of esters
after being washed once more with distilled water 1s filtered
through thick filter paper The esters, though now clear,
still contan 1 certain amount of fine emulston which makes
them dark i colour This may be removed by drving on 1
water bath for two or three hours while surnng constanth
with a glass rod  The esters are then filtered agam and the
process 1s complete

The esters may be washed 1n the same bottle m which they
have been prepared by substituting for the glass stopper a cork
perforated with two glass tubes one 2 m 1n length nserted
flush with the inner end of the cork and fitted with a prece of
rubber tubing compressed with a spring clamp and the other
reaching from the corh to the bottom of the bottle By inserung
the bottle the esters nise to the top and the lower layer may be
drained off by opeming the clamp  or without inerting the
battle the Iower layer may be siphoned off through the long
gliss tube

A separiung funnel 15 more convement for sepriting and
woshing esters

2 Hot Process

The esters may be prepared much more ramdly by plang
the ingredients i a flask over 2 water bath arranged to muntun
a constant level of water A reflux condenser 1 fitted into
the mouth of the flash  The water 1n the water bath 1s kcp';“
a temperature sufficent to muntam brisk bolin, mside the
flask  This 15 continued without stopping for :1ghlecnyh%““
when 1t will be found that estenfication 15 complete  Washg
of the esters 15 then carried out as i the cold process

The weight of the esters recovered is almost equal
of the o1l used

o that
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Arpenpix Two

Data for Intensive Survey

BEFORE beginning a survey all available
previous records hkely to be useful should be collected and
carefully studied

Inadence (prevalence or frequency) should be tihen as
the number of cases per thousand of the total population
It must be specified on what information the mcidence s
based (1) The information must include the total number
of persons restding 1 the area under conuderation  (2) the
total number of perons examined must be stated 1nd any
discrepancy between the total population and the number
exammed should be esplained  (3) cases m wolation should
be assigned to the arer m which they were Ining up to the
time they were 1solated  (4) all cases of leprosy diagnosed as
such by the exammer 1ncluding quiescent and arrested cases
should be recorded

Cnoosing THE AREA

For an tensive survey 1 imited area must be chosen It
should be well defined and 1f possible form a single admims
tratne umit A preliminary inspection may indicate contrasts
between two arcumscribed areas which may be eluadited by
companng the results of intensie surveys 1 each

GEnERAL InFORMATION
The following general facts regarding the region and the
people should be gathered  {a) Chmate metcorology sotl
(%) geography and topogrphy (¢} cthnolagical religtons and
socral p (d) d (¢) det  (f)
housing and samitanon  {g) hygiene habats  (#) clothng
18y
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(1) prevalent occupations, () prevalent diseases (shim,
epidenc, etc ), {4) birth rate death rate, infant mortality rate,
(f) density of population (overcrowdimg mgration, etc),
(m) hustory of leprosy n the commumty (n) natie folklore

INFORMATION REGARDING ALL INDIVIDUALS

The following facts are required  (a) sertal number of
imdurdunl, (8) house number, (¢) name, (d) age, (¢) sex,
(f) race, caste rehgion (g} relationship to head of the
family (%) physical examination—malnutretion, skin diseases,
other discases wncluding leprosy (definite or suspected), (1)
hustory of contact with lepers

INFORMATION REGARDING LEPERS AND SUSPECTS

The following additional information should be collected
for lepers and suspected lepers () Previous illnesses
(6) History of contact with leprosy—(1) Intrafamulial andfor
houschold contact {bedroom housc contact mncluding joint
family system) staung famly relatonship , (1) extrafamthal
(intimate or casual) () contact not hknown (¢} Contact
period—(1} Time since first hnown contact (1) time since
last known contact (i) duration of contact (n) contact
continuous or ntermuttent  (d) Particulars about presumed
source of mnfection  (¢) Age at onsct of first mamifestation of
leprosy  (f) Course of the dnease (g) Present status
description and site of the discase mecludmg site of 1l
lesson (k) Laboratory findings examunation of smears 1f
possible sectrons lepromun test  (z) Conclustons—(1) Leprosy
definite type sub type, (i) leprosy suspected
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