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In my article 011 "'I'he mechallism of the lI cural sign s and symp
toms of leprosy " (l ), l clr {' \\" att ent ion to the fact that although some 
n erves were fo und th ickellcd in lcprosy the clinica l signs did not a lways 
tally with the signs of thci I' degcHcra t ion. I·' rom 0 111' investigation "' 0 

c~me to the conclus iOIl that the clinica l s igns of leprosy wcrc r elated 
to the diminishcd blood circulation in thc capillari cs of the a ff ccted 
parts of the skin and the ll c rvcs. 

In the second article, " ~I cchanism of bli s ter fo rmat ion in leprosy 
patients " (2), it was reportecl that, cvcn when thc heat was not. cxces
sive, leprosy patients somet imes deve loped hlisters in an esth l'tic parts, 
but not in the adjaccnt or correspondi ll g llormal parts. In tl10SC cascs 
temperature t est with a (-hel'moconple r evcaled that ther e was less vaso
dilatation in the a nesthet ic parts when cxposed to heat. As a result 
heat accumul ated in thc anos thetic parts, causing select i,"c hlistoJ'ing. 
This confirmed my previou s observation. 

In the third article, ":J luscular wa sting inlepl'osy alilI it s pcculi ar
ities" (3), it was poin ted out that it was not a lways possihle to eor re
latc wasting of a muscle with thi ckenill g of the nerve supplying it. rrhis 
led us to investigate the tcmpera t ure of the wasted rnusc les and of CO l' 

r esponding normal muscles . It ",as found tha t the temp C' raturc of the 
wasted muscles was lower than that of the cOl'l'espondill g' normal nJll S

cles in -:1-2 out of 44 cascs. This wa s indicative of sma lle r hlood circul a
t ion in th e wa sted musclcs. "Ve came to thc conclusion that ll1L1 sculHJ' 
wa sting in lcprosy \\"as prcccded by a diminution of hlood supply to the 
muscles, wh ich affected their nutrition. So lon g a s the blood circula t ioll 
in the muscle was not diminished, there \\"as no l1luscul ar \\"a ~t ing, in 
spite of con sic1erable nerve thickening. Thcse finclin gs -werc cmhodiell 
in an article entitled ""Jrcchanism of muscular wa sting in leprosy" (4 ) . 

r[,he qucstion no\\" a riscs how thi s knowl edge ca n l')('st 1)(' a ppli ed 
for the benefit of l epros ~T patients. On e of the fir st ohjects of treatmcllt 
of any bacterial diseasc is to destroy the causative organi sms, directly 
or indirectly. It is undisputed that for this pmposo clwmotll r rapy is 
thr hest procedure. But chemotherapeutic drugs in leprosy usually can
lIOt prcvent the developm cnt of polynouritic signs 01' correct thcm when 
they arc already present. Al so they arc not helpful as a rul 0 in J' omO\"
ing other blemishes of the diseasc. These failures are highly di~appoint
in g to the patient. Ther eforc, in additioll to chemoth cl'apy, mrasurcs 
should be taken for the prcvention and cOl'J'oction of pol yncu ri tic signs 
and r emoval of r esidual signs in leprotic patch rs . As th ('~c wr rc fOllml 
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to he rela ted to va :.-c lliar changes in the affected part s, ic)ad in g to dimill
is lwe! blood circulat ion, i t wa s rea:.-onah l() to cxpect that measures to 
in crease blood circul ation in thc a ffected pads lI1igh t be h elpful in pl' e
\' ()nt ing the developm ent of t hese changes 01' correct in g th l'lll \"hen they 
we rc alreacl.v present. Ya sodilato r drugs cou ld sc]'ve O lll' purpose, but 
j'hcy were no t empl o." ed, a s their prol onged usc mi g'111' have an ndvcrsl' 
(' (,fcet on t he general h()a lth of th c pat iellt. It is \\' ell kn o\\'n that ma s
sag-e, ex pos urc to h eat, and inject ion of an irritan t dru g', a ll incr cHsc 
local hlood ci rcul a1' ion (8) . Bu t the qLH)st ion is 11 0 \\ ' lOll g th is last s. III 

()l'(lc r to cou ll teract defectiv e loca l hlood circulati on awl maillutrition , 
lll()a Slll'eS should he adopted that will inc rease awllll a inhlill a cOllstall t 
increased c il.'culati oll. 

With thi s ohject in view, wc made a pr01iminar.v stud.\', ill a smnll 
llllmber of ca ses, of the effect of masf;age, a pplication of h0at, a lld injec
tion of hychlOca rpus oi l, on the hl ood circula ti on of the part so tl'eate(]. 
1 t was noted that, afte r ma ssage of th e affected hand fo r 15 m illu tcs, 
1' h0r e was a ri se of ahout 1 °e, on thc avera ge, in th e skin t emperatul'e of 
that part, hut the tempe rature came down to its orig in al level within 
all hour. '\\Thell all an0stheti c ham] wa s exposed to h eat (;)2°(,) for 
ahout ;) minutes, ther e wa s a ri se of temperature of vl:1l'."ing cl egr ee 
(nlaximum ~ .8 ° C) , hut on r emoval of the hand the tenl]J r ratul'e cam e 
hack to the ol'iginalleve] in ahout 10 minutes. After in t r adcrmal injec
tion of hydnoca rpus oil (which wa s cooler than the hody tem perature), 
th e1'e wa s an initial drop of about 1°C, but after 2-1: hoUl' ~ the tempera 
ture wa s higher than originall y 11Y ahout 1°C. After that the injected 
han(] l'l)main cd wa rm er for some days tha n prev ioll s].v. 

Tn the light of the expcrim ents described ahove, sp0ci fi c measures 
an d methods of treatment wer e adopted. It wa s evid ent that 'periodic 
in jections of oil were most helpful in maintaining an inc reaf;ccl hl ood 
circulation in the affected pa r t fo], a 101l gcr p erio(l. Rut considering the 
fact that dail y expos ure to h eat, massage, and exer cise of affectefl mu s
cles, might a lso h elp to increase blood circulation , altho ugh fo r a shorter 
t ime, we advised fomentation after loca l injections of oil, ma ssage, and 
active amI pass ive exe rcise of muscles that were 0 1' \\' e re likely to be 
a ffected, The injection s wer e given inhadermally 01' subcutancously in 
the a ffected parts once in 3 or 4 weeks. Tn the intradermal t r c·atment 
one drop of medicine was injected at each point of pUHcture. 'Phis treat
ment wa s given in order to pr event th e development of pol yneuritic 
s ign s in cases where such developm ent was apprehencled, to correct if 
possible, polYlleu ritic signs already present, i'lncl to hring hack p igmen
tat ion ancl sen sation and h elp hair g rowth , etc., in leprotic patch es. 
Pati ents who r ece ived th is treatm en t a re class ifi ed und er three h ead
in gs and the r esults are summarized und er each h ea ding' : 

r. Patient who had no polyneuriti c signs when treatment wa s 
started, hu t wel'e likely to develop th0m . 

2. Patiell ts who had polY1l 0u ri t ic signs wh ell t r eRtm0nt wa s 
started. ' rhese \\'er e divid ed into two g r oups as fo ll o\\' s : (a) Pati ents 
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\\'ho lu .d mu scular wa stillg, d C'fol'Tlli.ti C's, pal'al ys l's, f'1c" ill (I) llIU :-;c:Il':-; 
of 1hC' facC', (2) nlu sc lC':-; of the hand, and un l1lu :-;c l(,s of th(' I('g, (lJ) 
Pati ellts who had trophic ul cer s, 

3, Patient s who had patch('s \\'ith hypopi gm entation, anesthesia, 
depilation, anhidrosis, kel'ato:-;il-; and other abnormalitiC's, 

1. .PATmNT:-; WHO I-l A D :\'0 POl,Y:\,)o;VllITlC SI CNS WIII':X 'I'HI':A'I':\II-::-':'I' 

\\'AS STAHT I': )) , BL ' T \\'I ': I'U-: Lll, I':L Y TO IJ!-: V I':LOP '1'1-1 )0;]\1 

( 1:1) L esions of tIle f((Cf',- i>uti C' n1 :-; with I('siom; 011 1:1w fa ct' usua ll y 
d('v('Jop ]agophthalmo :-; o r facial pal'al,\' s i:-; 0 1' hoth, accordill g to 1 Ill' si1l' 
of th e :-; kin le:-; ioll , I"orty-two :-; u(' 11 ca sC's \\'(' I' e tl'C'atC' d, III -1-0 ca:-;(':-; 
(9;),2 7c ) paralys is did IlO t d(' \,('] op, III 17 cas('s la go phthallll os app l'an'(l 
likely to deve lop, as th C' lC'siolis \\'P I' C' Oil t11l' llPJ)(, 1' pa I't s of t Iw fac(', 
in cludill g the eyC' lid s, III 13 cas('s I('s ioll s WC' I' C' Oil th e' ]0\\'1' 1' pa rt of th(' 
fac(' alld fa cial paral Yl-; is \\' al-; C'x pC'ctC'd , In 10 casC'1-; hoth lagophth allllos 
and facial pal'alysis appC'a r C' d prollabl e, as the lesion s covf' recl thC' \\'hole 
of the' facC', 

Of thC' -1-0 CHI-;el-; with paral ys is, 31 ,,'(' 1' (' tU})(,l'culoid, (-j ll1il culo
all('sthctic, 1 hOl'dC'riin(', and 2 le'j)romatou s, rl'hl' ('c pa t i('n ts had laCl'i
matioll from t]l(' a ff'('cted ('," C', illdi cat ill g a t(' I)(I (, II C," to dl·\'(' loplagoph
tha lmos, and in Oll e case th('l'(, \\ ' (,1'(' Ahrilhlr)' t\\'itchillgs of t-llC' ll1usc lf'S 
of the face inclicatil1 g imp(,l1 (ling facial pa ral~Ts i s, Th e p('riod of tn'at
l1l (,llt ::mel observation in :1-0 cases \\'as 1 year in 3 ca ses : 2 year s in 7; 
3 ,,, ('a 1'S in 7 ; 4 y('a rs in 1; 5 yea r s in 4:, alld morc tha II ;) ~' ('a r s in 18, 

(b ) L esions of fli P hallrls,-Patiellts \\'ith l('s ioll s on th (' ulllar sidl' 
of th(' hallc1 al1c1 thi ckC'lling of th(' ulnal ' ]1 (' 1,\, (', ll s llall~' d('vrlnp claw
h;:-d lcl, and pati(,llts \\'ith lC'l-; iOll l-; Oll 1h(' radial s id e' of 1h (' halld Hlld 
thi r k('nin g' of th(' l'adial n('I'\'(, sOlll rt il1l (,s c1 ev(']op I'adial ]>Hl'a.l,n:is , ()ne 
huncll'('d <:lIld thirt eC' lI such ca s('s \\' C' n' s(' lrct(' c1 1'01' t)'('<lbl1C'llt. rphi rty-fonl' 
pat il' ll ts di scolltillu (' cl trC'atl1l('nt, III 7-l- (93,7 % ) ont of 7!), dr fOl:mi ties 
did lIot d(' \' ('10p, FOl't,,, -four of t1wsc " '('I'f' tulw l'cu1oic1, 20 111::1 cI1I 0-<1n('8-
tlwti c, :1 ]lUI' (' P01,"1l (, lll'itic, I ilHh,t (, l'ntill ate, :2 ho]'(1prlill f', <lm1 -I- lep l'o-

.FIG, I, IJ,nl:ll1l 0l1l ct CI', Th e pointer i s pointing t o D=?, 
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matou s. Ne rv e thi ckenill g wa s 1+ ill 12; 2+ in 32; 3+ in 2~, and ++ in 
f). Nerve abscesses wer e p resent in 2 cases . The length of t r ea tment 
\\"a s 1 yea l' in 12 cases; 2 yea r s in 22; 3 yea r s in 7; -I- years in 7; :) years 
ill 9, and more than;) years in 17. 

Patients with lesions on t lH' hand a1l(1 thickening of the ulnar n erve, 
hut without deformity, ofte1l complain ed of loss of stl'ength and loss of 
f lln ctiull in th e affected han(1. This problem 'was in vest igated with the 
h elp of a dynam om ete r (I<'ig. 1). The appa ratus has a semicircular 
sca le l'l:1ngillg from -1-0 to 120. r\ pointer moves when th o two s id es of 
the instrument a r e pr essed in a g rip. rrh e figur e indicated by th e pointer 
indicates the strellgth of the g rip in pound-pressure. ~rhe g r ip of the 
affected ha nd was foun d \\'l' a ke l' . rl' his illlproved g radual ly \\"ith h'cFlt
ment. 

Fou r teen cases ar0 illustrated in T abl e 1, showing the weaklless of 
the g rip hcfo rc treatm ent <mel improvemen t afte r treatment. l) c·formity 
\\"Fl S p revell ted in a ll th e cases. 

TABLE 1. R esult s of c7YJl(lll/olll l' tCI' 9 'l'ip t e:; t -in 14 potl:l'nt:; 7c ith n llt dr/ol'lIIit.'} I) f t/l f' IIl/1/ei 
who COlll pia i71erl of weak'l1 e".'. 

Case Befo )'e Aftpl' ~ (>I'\' p 

number Type U]'ip tl'pabnent t),Pfi tlllPnt involvl'1I1l'nt 

3639 T Bight * 63 67 80 4+ to l + 2 

Left 86 95 88 
3882 Tl Right 72 77 89 3+ to 2+ 

Left * 52 72 87 
3966 'I'J Right • -t8 57 63 3+ to 2+ 

Left -t6 i):') 56 
3706 B2 Hight • 52 70 75 2+ to .2 + 

Left 62 71 81 
3745 J[A, Right * 72 8J 87 3+ to :2 + 

Left SO 85 86 t\ bscess abso rbed 
4099 T 1 Hight 8.''i 81 81 2+ to J + 

Left " 74 82 8J 
4118 'f l Right 80 95 99 2+ to 1+ 

Left f';' 67 86 9.'5 
4223 Tl R.ight 62 62 8l 3+ to 1+ 

Lpft " -t2 62 67 Abscess absol'hed 
4225 T~ Right 

, 
75 76 77 :J+ to 2+ 

Left * .'58 6-:) 6-t 2+ to 2+ 
4264 MAl Right • 60 60 80 

Left 70 77 8.'5 3+ to 2+ 
4289 '1.\ Right * 52 6-t 70 

Left 56 60 6.') 4+ to 2+ 
4386 P I Hight 83 83 82 Abscess slI1flll pr 

Left " 55 76 83 Cl+ to:2 + 
4-t 55 '1\ R ight 79 n S5 , \ bsC('ss ahsol'hl'd 

Left " 6.'5 68 82 :3+ to :2 + 
4562 '1'1 Right fl.': 85 80 

Lpft * .'is 75 S·) 4+ to 2+ , ~ 
-

* A ffcetcc] h:llld. 
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(c ) L es iol1S of t1I C fool (fnd l c.fJ .- ( 1) Patients likely to develop 
footdl'op: Patiellts with les iolls 011 the foot Hnd leg, ill the (li~triblltion 
of th e lateral popliteal n erve, and thickening of that nerve, usually 
devC'[op footdrop in the course of t ime. Fifty-three such cases were 
selected for treatment. In ;)0 cases (!1-1-.:3 9"o ) , including 33 tuhel'culoici , 
1-1- maclllo-allC'sthctic, 2 indetennillate alld 11)Orc\erlin e, footdrop did Hot 
dl'vl'lop. Ne r vc thickening \\'a s 1+ ill 11 ; 2+ in 2!) ; 3+ in 9 (1 with 
abscC'ss), alld -1- + in I casC'o rl~h (' pe riod of tl'C'atnJ C' llt awl ohs C' rvation 
wa s (j mOllths 0 1' less in ;); 1 yea rill 3; 2 ~T C'a I' S in 11 ; 3 .vear . ., in 7; 4 
Y.C'Cl I·S in 2; ;) yea I' S in 8, and morC' than;) yea l' S in 1-+. 

(2) Patients likely to develop trophic ul cC' l's: Patiellts havillg' anes· 
thC' s ia in thc soles us uall y clC'vclop trophic ul cf' l's. SC'\·C'lIt:-·- tlll ·('C such 
case' s \\' er e se lpctecl for trpatmellt. L~'O Urtl) ()1I pati C'nts di scontinllC'(l 
t l' C'atl1l C' llt. rn 56 (94.9 '10 ) out of the r emaining ;)9 cases t rophi c ul ccrs 
elid not develop. III all of these ca ses (29 tu hcrculo iel, 12 maculo-anes
thctic, a nel15 lepromatous ), thc patients \\' c re amhulatory. 1~hC' pcriod 
of tJ'catmellt wa s 1 y ear in ;j; 2 ~'ca rs ill 11; 3 years in 8; 4 yea rs in 8; 
;) yea r s ill 6; 6 ,Vea l'S in 7; and more than () .\' ca rs ill 11. 1n nil cases 
there wa s gradual r eturn of sensations. 

2. l'ATI I':WfS W ITH POLYNI': l ' H IT1C SIC"S \\' H EX 

TRI';ATMENT WAS STAHl' I,;)) 

(a) Patients w llo had 1/11(8(,1Ila1' wa still .g) dejo'rllliti es, ({Jld ))0'1'01-

yses .- (l) Muscles of the face: rl'wcllty -six cases wer e unde r treat
mCllt. 111 20 of these there was lagophthalmos olll~T . rn 17 (8;) ifc ) in
cludin g J.± tubcrculoid, 1 maculo-anesthctic, and 2 lepromatou s cases, 
correction was complete . 1n 1 case (tuherculoid), with facial paralysis 
only, thc corr ection was complrtc . Five pati ents (-I- tuhercllloid, 1 
maculo-anesthetic) had both facial para lys is and lagophthalmos. rl'here 
\\'a s complete cO lTect ioll in 2 and partial in 2. In 1 casc th e facial paral . 
ys is was corrccted completely, but the lagophthalmos only pa rtially. 
The p eriod of treatment and observat ion va ri ed f rom 6 month s to 7 
years. 

Illu strat ive Gases 

Partial correction.-CAsE 4339 (B.S.) T3. Les ion s sullRic1 ed under 
I)I)S tr eatment, which the patient had had previousl~r , but pam lys is of 
fac ial mu scles developed. HC' wa s unablC' to close thc right C'yC' com
pletcly (Fig. 2a) or raise the rio'ht cyeh ro\\'. Partial improvem ent after 
our treatment for 1 year (Fig . 2h). 

CASE +129 (D.H.) L2. Lagophthalmos of left eyc for ~~ year s. 
Canthol'l'haphy hy one surgcon 2 ycars a.go and hy another 1 year ago, 
had heen un successful. Lagophthalmos of right eye for 8 month s. After 
treatm ent fOl' a year and a half the right lagophthalmos was corrected. 
L eft lagophthalmos r emaill cd the same. 

CAS E -I-7-t9 (A.M.) rn. Lagophtha.lmos of left eye am] left facial 
paralysis. Pa t ient unahle to whistle (Fig. 3a) . Left facial pa ralysis 
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:FIG . ~a . Cnse 4339 (R .S .) . Before treatment. Par a lysis of right orbiculari ... 
oc uli a nll of t'he fl"01Itnl Iw lly of t he right occipitofrontalis. 

FIG. ~h. ('aHe +339 (H.R.) . After treat nH'nt fO J' 1 ~·ellr. Partinl co rr(>ctioll. 

CO IT('ctC'd ill 1 yC'a r (I"ig. :~h), hut no illlpro\'C'IlH'nt of lagopltthallllo" . 
(' 0 IJ/ ))1 ef (' to )" }"(-' tfi 0'1/ .- C.\"I ·: ..J.:-3 ..J.K pI. H. ) '1':-3. H ight"la gophth a 11110", 

whi ch \\"as COlllpl dp ly cO ITPrjC'd aftpr DDS hy mouth Hnd ill.i l'c-iioll "; of 
oil jntnld C' nllal1~" for 1 : ·C'a r. 

l'A"I·:..J.:376 (K.S.R. ) '1'1. La crimation from left ('.\"C' for:2 y<'Hrs. LC' ft 
lagophthalmos and paral~'s i s of frontal lwll:" of (C'ft occipiio-froJltalis 
mn sclC' for 1 ~'C' n r. Diffi cnlt.\· ill clw \\"ill g. COITC'ci"C'd aftC'r tn'ahll (, lli- for 
3 yC'3 l'S. 

C"";I': :2 ():3:~ PI.D.) '1'1. La go phthalm os ()f l<'ft ('Y<'. l'orn'e!C'd l)~' 
Our trC'atlll(,llt. Oil illj l'ctio ll:-'; stopp('d fo r 1 G 11J 01lihs and, (' helll oih(' rap~r 

FIG. ;{ a. Cas(' -*749 (A .M.) . Befo ro trea tment. Left 'ngophtli:, lmos n1l(] 
fHein l P:l ra I ~·s i s. IT na hie to c l o~e thc Ii ps propc rly to wh i ~ t Ic. A ttempts to do 
it. IP: " -CH n trinngulnr gnp on th e Il'f t • id c. 

~' I G. 'l h. ('n,e ·1,749 (A.:\T. ) . After tr~ nhll e ll t fo r I ycar. L eft f:trin l pnrnl
y,i~ c·o rrcd('rl . L eft Ingophtllnlm os snm('. 
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PIG . 4~. Ca ;.;e 4170 Of.1'~. ) . B efol' e tl'ca tme nt. Right lagophthalmos :lnd 
l'ight fnci:. I p n l'~ lysis. 

FIG. 4.1). Case 41 iO OfY. ) . Afte r trcatment f ,' 1' :! ~'('a 1". Right lagopl" 
thnlmos n nel fncin 1 pnl' :1 lys is conlpl ete ly corrcC't cc1. 
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being considered bette r, pati ent took I)DN onl.\' . LagophthalnlOs l'cap
pcarcd after 8 months. 

CASI·: 310;) (N.·;\f.B.) '1'1.. Prcviously had had D DN. Thi s wa s fol 
lowcd hy rcaction and ch'vclopment of right Jagophthalmos. La crima
tion increased, impedin g rcading a]](l writing' ill hi s work. After our 
tl'l'at11lCllt thc les ion suhsic1ec1, lacrimation stoppc·d, and lagophthalmos 
wa s cO l'rected. 

CASE 3802 (B.P.B.) '1'2. Had had lagophtJlallllos of left f'.\'e. l)D. 
treatment without improvement. Correction h.\' Ollr treatment, main 
tainec] fol' 3 years . 

CASE 4-tOfi (N.G.) rl'l. nDN treatment previollsl~' . Bilajerallagoph
thalmos c1evelopecl. Treatmcnt for l'eaction wa " followed hy our rou 
t in e treatment. Bilatcral lagophthalmos corrected complctel~' and cor· 
rection maintained fol' 1 )Tear. 

CASE -± 170 pLF.) '1'2. Prcviou s l~r patient took injection s of Sulphe
hone and .A vlosulfone by mouth. rl'l'eatmcnt \Va s followed hy acute 
rf'action. Hight lago phthalmos and rig'ht facial paralysis (]evelopec1 
(Fig . .fa ). We treated him for react ion. 1'hi s wa s followed h.\' small 
(]oses of f)f)N anc1 oil injcct ion s intracl erma lly. Lagophthalmos and 
facial paralysis were corrected in 2 .veal'S and improvem ent m::lintain ec1 
for a year and a half (Fig. 4h). 

CASE 3;-)31 (B.~.) rl'2. Occupation, professor. Had farial p::tralysis 
in volvin g orhicularis oris. ~]leech impaired. Pati ent una1)1e to whi stle. 
Difficulty in ma stication ancl drihhling- of fooel Hn(] w::lter whil e e::ltillg. 
A fte]' our treatment for 1 year facial p::l ra]~rs i s wa s COlTectrcl. Defect 
ill speech rectified. No difficulty in chrwing and no drihhling of food. 
Tmprovements maintain er] for 3 years. 
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(2) Mu scles of the ha'/tds.- One 11LlHdred and twenty-eight cases of 
deformity of the hand, with cor respollding nerve thickening, wer e 
se lected. Thirteen patients discontinued therapy. rrh e r emaining 115 
received chemotherapy and small intradermal or subcutaneous oil inj ec
tion s at the sid e of the thickened n erve. i<:xercise of hands, massage 
with oi l, alld night handag ing were advised. Anatomic improvement 
OCCllITetl in 106 ca ses (92.270 ) and fun ctional In all. The clegree of C01'
r l'c tion WH S as f0 11 0\\·s : 

In ::38 cases (::33 ,/0) (19 tube rculoid , ;) lepromatous, 10 maculo
Hll esth eti c, 1 bord erlill e, 2 indetermillate, and 1 pure polyneuritic), 
th 0ro was slight corr ection . Two showed no nerve thickening. Nine 
show ed 1 + ; 13, 2+ ; ]J, 3+ ; and 3, 4-+ thi ckening. ~rhe length of treat
Ill ellt for the 38 cases varied a s follo \\" s : 6 months or less, 7 cases ; 1 
year, 7; 2 years, 7; :5 years, 4; 4- years, 4, and;) years or more, 9. 

In 34- (29.6 70 ) cases (15 tuberculoid, 10 lepromatous, 8 maculo
a II estheti c, and 1 ind eterminate ), there wa s modera te co rrection. In 2 
cases th e]"e was slight or no nerve thickening. Seven showed 1+ thick
('\ling ; 10, 2+ ; 12, 3+ , and 3, 4+ . Six ca ses were observed and treated 
for 6 mOll ths 0)" less ; 4 for 1 year; 10 for 2 years ; 5 for :-3 years ; 4 for 
-I- :,"ears, and 5 for 5 years or more. 

In 34 (29.6 70 ) cases (17 tuberculoid, ;) lepromatous, 8 maculo-anes
thdic, 1 horc1erline, 2 indetermina te, and 1 pure polyneur itic) ther e was 
fnll correction. Slight nerve thickening occurred in l ease ; in 1 the 
thickening wa s 1+; in 12, 2+ : in 16, 3+ (2 with abscess ), and 4, 4+ . 
rl' reatment wa s carried on for 6 months or less in 8 ca ses ; for 1. year in 
R: 2 yeal·S in 10; 3 ~rears in 4; 4 years ill 2, and;) years i.n 2. Sixteen 
pati ents diel not r eturn after correction; 8 remain ed uncler obse rvation 
and treatm ent for an add itional 6 months to a year; 3 for 2 years ; 3 for 
:l .\·C'ars : 2 for -I: years, and 2 for:) years. 

fn 0 (7.8 70 ) of the 11:") cases no improvement in the deformity 
{) (" C' lllT Cil , although ther e was some improvement ill fun ct iOl1. III -I- ca ses 
there was extreme contraction of the fingers, and in 1 the deformity 
becam e worse from r epeated reaction. 

In som e of the cases with deformity of the hand the grip test was 
mad e with a dynamom eter to determin e the strength of the affected 
hand before and after t reatment. In all cases there was improvement 
in strength, as s11O"wn in ~ra bl e 2. 

Illu strative Cases 
Results of treatm ent. Slight CO/Teetian of d c!anJlitlj.- ('ASE 1903 

(S.B.) MAr. Occupation, typist. Lesion of left hanel, nerve thickened. 
;:) Ii ght wri st chop. rnab le to u." e left hand whi le typing. R eaction of 
degeneration found . Patient took elect ri c treatment to ~ Limulate the 
mu scles. No improvement and he was ahollt to lose his ioh. \ fter our 
treatment for 1 yea r some improvement occurred and he hecam e able 
to 11. ·e fin ge r s of left hand for typing. R emained under ohserva tion and 
treatm ent for 10 years. Improvement maintai11e(1. 
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T ABLE 2. Results of dynamometel' grip tes t in 19 cases with defo rmity of the hand. 

Grip I 

Case Before After 
number '1'ype Deformity treatment treatment Correction 

2757 T2 Rt. little Right-60 75 Considerable 
&; r ing Left - 73 94 

3230 1,2 Rt. littl e Right- 5f> 75 Complete 
Left - 75 72 

3328 T2 Rt. li ttle, Hight ' 3 59 P :wti a I 
ring, middl e 
&; index Left - 52 59 

3585 T~ Left li t tl e Hight--70 72 Complete 
&; ring Left - 66 72 

3935 B2 Rt. littl e Right- 50 80 Complete 
Left --60 90 

4031 T2 Rt . little Right- 63 79 Considerable 
&; ring Left - 91 88 

3709 MAl Left littl e Right- 88 87 Complete . Ne rve 
&; r ing Left - 58 79 abscess abso rhed 

3832 MAl Rt. li t tl e, Right- 49 61 Considerable 
ring, middle 
&; index Left - 53 64 

3994 12 All fingers Right-57 73 Partial 
rt. hand Left - 74 72 

4065 T2 Lt. index Right- 62 67 Complete 
Left -45 60 

4189 T2 Rt. lit tle Right- 60 75 Almost complete 
&; ring Left - 67 75 

4170 T2 Lt. little Right- 83 85 Complete 
&; ring Left - 55 70 

4303 T2 Fingers of both Right-55 68 Out of S fin ge rs J 
hands except became stl'a igh t 
thumbs Left - 47 60 

4328 ~i(A2 All fingers of Right- 65 8J Moderate 
left hand Left -50 82 

4380 T2 Rt. little, ring Right-45 60 Partial 
&; middle Left -80 100 

4442 MAl Rt. little & Right---55 80 P artial 
ring after de-
capsulation Left -80 81 

4496 Tl Lt. littl e &; Right- 91 90 Almost complete 
ring Left - 65 82 

4524 T2 Lt. little, ring Hight- 88 97 Compl ete 
&; middle Left -54 70 

4572 T2 Rt. little &; Hight-42 79 Complete 
ring Left - 75 89 

CA E 2692 (B.B.G.) 11A2. Occupation, chemist. Defol'mitr of r ight 
little and ring finger s. Considerable wasting of muscles. Patient had 
difficulty in doing experimental work. After our treatment for 2 year s 
finger s became less bent. Some r eturn of strength, function and sensa
tion. Blist ering of right hand stopped. Patient r emained under obser-
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\Tation and treatm ent for 7 years. lmprovement maintained. 
CASE 320+ (K.C.B.) T3. Occupation, fi shmonger. Previous treat

ment by Sulphetrone injection. Deformity of both hands developed. 
Stopped all treatment. Deformity became worse, and patient became 
unable to carryon his business. After our treatment for 7 year s the 
deformities became less. RetuI'll of strength and function in both hands. 

CASE 3219 (A.O.) MAL Lesion of rigHt hand. Right ulnar nerve 
j-hi cl\ el1 ed (1+), Injection s of oil fo)':3 years. Patient improved, After 
that she s topped oil injection s and took ])DS only for 1 year. Right 
J iW e, ring, and middle fingers became deformed, After our treatment 
fol' year and a half right ring finger became straight and right middle 
finger less beHt. ,]'he1'e was better sensation, strength and function. 
Blisterillg stopped. 

CASE 3994 (S.S,P.) 12, Previously patient took injections of Sul
ph0tl'on e for 9 months, which induced r eaction and acute pain in right 
nlnar r egion. All finger s of right hand becam e deformed. Right ulnar 
:3+, After our treatment for 3 years deformity became less and str ength 
and function improved. 

CASE 4442 (S.P.) MAL L esion l'ight hanel. Hight ulnar 2+. Pre
vious treatment, decapsulation of right ulnar, 1 month ago. Immedi
ately aftcl' that, right little and ring fin ger s became bent. After our 
treatment for year and a half right ring fin ge r became straight. Ther e 
was better strength and function in right hand. 

j}Joclemte correction of clefonnity.-CASE 4496 (A.S.) Tl. Lesion 
on left hancl. L eft ulnar, 4+. Deformity of left little, ring, middle, 
and index finger s. After our treatment for year and a half the left 
ind ex, middle, and ring finger s hecame straight, and left littl e finger 
almost straight. Considerabl e return of strellgth and funct ion : 

CASE 4078 (S. De.) L2. Both ulnars, 1+ . Previou sly patient had 
injections of ~ulphetrone for 4 years. Skin lesions suhsided, but all 
finger s of both hand s became deformed. ~rook N eustab and Rimifol'm 
on medical advice hoping that deformities would be corrected by these 
drugs, but without any improvement. After our treatment for about 
a year and a half both thumbs and left index and r ing finger s hecame 
strai ght and other fing er s less bent. Patient could write, take food, 
and dress himself, which he could not do previously . 

CASE 4318 (K.n.p. ) L2. Both ulnal's, 1+ . Deformity of all finger s 
of left hanel. Took sulfone treatm ent for ;) ~rears . No improvement 
occurred. Patient became intolerant to sulfon es. ,Ve gave him Tsonex 
by mouth and oil injections intradermally fo1' 2 year s. Fingers of left 
hand became almost straight, opening at 1600 anglc'. Return of 
strength and function. 

CA ' \<; 4189 (N.M.) T 2. Right ulnar, 3+. Deformity of right little 
and ring fingers ; slight deformity of right middle finger. After our 
treatment for 2 years right middle fin ger became straig'ht, and right 
littl e finger almost straight ; right ring fin ger was Ie s bent. Consid
erable r etllJ'l1 of strength and function . 
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CAS I~ 4822 (S.P. ) L2. Both ulnal's, 2+. Dcformity of all fingcr s of 
lcft hand and right little fin gcr . Af tcr DDS and oil t rcatmcnt for (j 

months, left index and middle finger s and thumb anc1right littl c fingeJ' 
bccamc straight, and lcft little fin gcr lcss bent. 

CASE 4328 (S. De.) :J[Al. Left ulnar, 3+. Dcformity of all finger s 
of left hand for 22 years. i!rcviou sly paticnt took oil inject ions for 9 
ycars ; all inj ctions givcn intramuscularly. b'ingcr ,' bccame morc <l e
formed. After our trcatmcnt for 3 ycars dcformity bCCHm (' lUuch 1(' :-;:->. 
Considcrablc r cturn of strcngth and fllli ction. 

CAS I'; -:1:288 (M.B.) ?I I ~,. L cft ulnar, 2+. Dcformity of allfingc)'s 
of left hand. Considcrable mll scular wasting . . r\ftl' !' n()S 31 1(1 oil t.!' C'at
mcnt fol' 2 years, deformity bccame much less . Considcrabk r ctllrn of 
strcngth and fun ction. 

UAS I~ 3531 (B.S.) T2. Right ulnar, 3+, lcft ulnar , 2+ . Dcformity 
of all :fingcr s of right hand and lcft little, ring, middle, a nd ind 'x 
finger s (J'~ig . 5a ) . Completc loss of fun ction. r:rr eat ec1 for "cactioll. 
'J~his was followed by DDS and oil trcatment for;) ycar s. All finger s 
of lcft hand bccamc s traight, and right thumb, and index a nd middl c 
fin gcrs Ie's bcnt. Hight littlc and ring fin ger s hccam c stra ight (Fi g. 
513 ) . Strcllgth and function improvcd. 

Complet e t01"1'cct ion of rl eformity .-CAsE 2857 (P. C.S. ) Tl'. Tu
bcrculoid lcsion of left hanc1. Left radial , 2+ . ~light wri:-> td!'op and 
impairment of function. Aftcr DDS and oil trcatment wristdr op cor
r ccted. Trcatment continued for 3 ycars. Concctioll maintained. 

FIG. 3;1. (':IS(' ;~5a I (n ,:-;. ) . Before 
t reat lll C'nt . Ikfo l"l nity of :1 11 t ile fingel's 
of r igh t ha nd ;111(1 of left li tt le, ring, 
Illi d dl e :lIlel in(lcx fi nge r . 

JeJG, 51>. Case 3:3:~ 1 ( 8 ,8, ) . A ftPJ" 

t rent- nl l' lI t for ,j Y(':l rs. ;\rodcrn t C' cor
rect ion , Less I11I1~t ul a l' \\·,,~ t ing. 
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CASE 2896 (B.L.S.) 'rl. Left nlnar, :2+ (abscess) . L eft littl e and 
ring finger s bent. Acute nerve pain, not relieved by penicillin, .A l1l'eo
mycin or other drugs. Amputation of left hand ad"ised by t\\'o sur
geons . ']'l'eatment for reaction was followed by DDS and oil Lreat
ment for 4 years. Deformity corrected completely and Herve pain com
pletely relieved . Amputation not necessary. 

CAS I'; 3021 (G .1\f.K.) '1'1. rl'uherculoid lesion un l'ighL elbow. Highi 
ulnal',3+ . Defo rmity of right liWr and ring fingrl's. Patirl1t took DDS 
a11(l oil treatment for -:I- yean;. Deformity corrected compl etel.,' . Hight 
ulna)' n erve became less thick. rl'r ratmcnt cO IlLilltlCd for another + 
year s . Correction maintail1Cd. 

CASJ<: 33+1 (G.B.s') L2 (in reaction). Both ulnars, ~+ . DefonniL~r 
of )'ight littl e, ring anc1111iddle finger s a11(1 of left liWe HlHll'ing fingr]'s 
aftrr an attack of r eaction. 'Creatment fo r reaction, followed by fsone:\: 
by mouth and oil injection s for about 2 years. All finger s became 
straight. 

CASE 3437 (']'.1).) ]>]. No vil:l ibl e skin lesion. Le·ft uln<lr , ++ . 
. Acute nrl've pain. Deformity of left little and ring fillgC)'S. 'J'reatmrnt 
for lH' I'Ve pain, followed by Dl)~ and oil treatment for :2 yra I'S. D(\
fO l'mity COlTected and nerve pain relieved. ' rhickpllillg' of left 11111<\1' 

nerve l'rduced to 2+. 
CAS I': 3935 (S.K.B.) B2. Hight ulnar, 3+. Deformity of right little 

fiuger since boyhood, said to he due to injury while playing. rl'ook 
D I)~ and oil treatment for 3 years. Deformity corrected with return 
of function. Treatment continued for another :2 veell's . Correction 
malntained. v 

CASE -1-:)24- (N.B.) rr2. Left ulnar, 2+ . l)pformiiy of I ~\ft \itth" 
ring-, am1 mjddle ·fingers . Complete cOlTection aftl'r tl'pntm l' nt for :2(j 
mOllths, but patient wa still unablc to adcJuct \pft little fing-rr. rrl'cHi
ment contin ll ed 2 year. more, aftl'r which he wa s nhh' to ad(luet tll(\ 
left liWefinger. 

CASE 273D (H.P.) Tl. Right ulnar, -1+ (abscess). Ih\formit-.', of 

c~sc 4205 (u.n. ) . AftGl' trcatmcnt for ~ years. Complctc cOlTcction. 



396 Inte1'na,t'ional J O1wnal of Leprosy 1964 

right little, rin g, middle, and index finger s developed during previou s 
chemotherapy, After our treatment for 4 year s deformities were cor
r ected compl etely. Sensation returned. Heduction in thickening of the 
ll erve to 3+. The nerve abscess absol'bed. 

CASE 4203 (H.H.) L2 (in reaction). Both ul nal's, 2+ . Previously 
patient had injections of streptomycin and Avlosulfone tahlets by 
mouth, which induced reaction. A 11 fingers of both hand s hecame de
form ed. She depended completely on other s fo ], tak ing food, dressing, 
a 11d other personal necess i tics. She became intolerant to DDS. rllreat_ 
mel1t for react ion was followed by small doses of Sulphetrone by 
mouth and oi l injections fol' about 2 years. All fingers of both hands 
hC'came straight (F'igs. 6a, 6b). Complete return of strength and 
function . 

R esults of t endon transplantation in S cases that Ntln e under ob
se1' vation.- CAsF. 3911 (G.A.) MA2. Left ulnar, 1-;- . No deformity of 
left hand. DDS and oil treatment advised. Pat i0nt took inject ions of 
oil for 2 months only, but continued nns by mouth for 2 yea r s. After 
2 years he noticed inability to pinch with left thumb and ind ex finger, 
but experienced no difficulty in gl'ipping. T endon transplantation 
canied out hy orthoped ic surgeon to correct inability to pinch. After 
tendon tran splantation patient was able to pinch l~u t unable: to grip 
( F'igs. 7a, 7b), and therefore incapacity wa s greater than before. 

FIG, 73. Case 3911 (G.A. ). After tendon transplantation . Able to pinch with his left 
tlllllnb a nd index finger. 

FIG. 7b, Case 3911 (G.A. ) . After tendon tra nspla ntation. Unable to g rip " 'ith his left 
hnnd. 

CASE 4712 (B.B.) T2. Both ulnars thickened (2+ ). Increasing 
weakness in both hands. No deformity . Decapsul ation of right ulnar 
nerve carried out by writer to corr ect weakness and prevent develop
ment of deformity in right hand. vVeakness in right hand corrected . 
After that he was under treatment of another physici311 who stopped 
oil treatment and gave DD. for 2 years. Graduall all nngers of left 
hand became deformed. Tendon tran splantation in left hand by ortho
pedic surgeon, followed by physiotherapy for 7 months. Deformity of 
left hand corr ected. DDS treatment and physiotherapy continu ed for 
6 years more. Gradually finger s of left hand became deform ed again, 
to greater degree than befon' (Fig 8) . No deformity ()f ri.ght band. 
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FlO, 8. Case 4712 (B.B.). Deformity of 
ri ght hand was prevented by deoapsulation 
mul oil t reatmen t. Deformity of left hand, 
developed dm ing DDS treatment . Corrected 
by tendon transpl nntatioll, but not main
tn in ed, 

CASE 4102 (S.B.) T2. Both ulnar8, 4+. PrC'viously patient took 
N custab for 2 years. All finger s of both hand s became deformed, with 
Joss of function and strength in hands. After our treatment for 2 years 
defol'mities became less and ther e was some r etu rn of strength in 
hands (left grip from 47 to 62) . \ftel' that he prefcn ed to have tendon 
tran splantation in left han c1. ~Ilhere ,\,a s further correction of the de
formity of the left hand (not complete) , hut strength of left hand was 
r educed (left grip from 62 to 46). 

3/ 29/ 60 7-11-61 4-4-62 11-23-62 3-5-63 

Ri ght g rip 41. 5-4 53 63 
Tendon tl'ans-

Left g rip -1-7 58 62 plantation in 46 
left hllnd 

(3) Muscles of the foo t and le.IJ.- Forty cases with footdrop wer e 
selected for treatment. One discontinued. In 25 (64.170 ) out of the 
remaining 39, improvement occulTed. Slight to moderate correction 
occurred in 17 (11 tuberculoid and 6 maculo-anesthetic). N ervc thick
ening wa s slight in 2, 1+ in 4; 2+ in 3; 3+ in 5, and 4+ in 3. The 
period of treatment was 6 months or less in 2; 1 year in 2; 2 years ill 
4; 3 years in 1; 4 years in 3, and G years or more in;). fn 8 cases 
(20.5 % ), all tuberculoid , correction wa s complete. Nerve thickening 
wa s 1+ in 1; 2+ ill 3 ; and 3+ in 4. rrhe period of treatment wa s 6 
months or less in 2; 1 year in 2; 2 years in 2; and 5 years in 2. No 
improvement of footdrop, hut some r eturn of fun ction was seen in 1-1, 

cases (35.9 % ) out of the 39. 

Illu strative Ca,ses 
Pad ial C0 1'1'ection of !00td1'O p.-CASg 1910 (B.~r.R) rp2. Right 

lateral popliteal , 3+. Right footc1l'op. After our treatm ent th(' l'e wa s 
som e correction of footdl'op. Patient coulcl walk hettel'. 

CASE 320-1: (K. C.B.) T2. Both lateral popliteal nerves ver y slight-
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Iy thickened. Bilateral footdl'op. Patil' llt took I)I)S ill big doses, whi ch 
mad e hi s condition wOl'se. Jll abi lity to walk all d c~-cle .. \fte l' illj('c
tion s of oil, exercise, massage, and small doses of I)I)S 1'01' 7 yea ]'s, he 
could walk and cycle. 

CAS !'; 3396 (M.N.11.) r112. YCI':' slight th ickc' lIillg of left latcral 
poplitea l. Left footdrop. Pati l,]] t ullable to 1'11l1 or ca n:' loads Oil IWHd . 
.. \ fte l' tl'eatme ll t there was cOll s id erable cO l'I'ect ioll of footdl'op. lI e 
could walk bette l', ],l1n, a lld a lso Cel I'l'y lOH(l s. 

CAS'" 3899 (l\r.R) l\IA. Left latera l pop! itc'a l, -1- + (ahscess). Le ft 
fo(')tdrop. Abscess aspirated aml patil'lIt g ive]] I)I)S a lld oil tl'ent
mellt for 3 years aHd a half. Les ion subsid ed, li eI've thicke llill g' lwcame 
less, and the re was less footd l'op. H e could walk hette r. 

CAS !': 3793 (N.C. C.) rr2. Right lateral popliteal , -1- + . Ij'oot<lrop 
developed during sulfon e treatment fo), 2 yea),s. After oi l injection , 
exercise, ma ssage and JYI)S in small doses fo l' 4 yea 1' '':, footdrop he
ca me less ma rkeel. H e could use slippers whil e walking' :w(l also rtm a 
short dis tance. 

CAS!': 4:')03 (H.D.) M \ 2. Left late ral popliteal, :3 + . P]'ev iously 
pati ellt took Siocal'hazone fo], 2 yea rs. Left footdl'op deve loped. I n
ah ili ty to wa lk and cycle. After our treatment 1'01' a :' eal' a lld a hal f 
footdl'op was reduced from a 120° to a 90° ang le. He cou lel walk 2 
mil es at a stretch and cycle long distances . . 

Complete correction of footdr·oLJ . CAS !,: 202 ( I).N.) Tl. l "eft lat
eral popliteal, 3+ . Left footdrop. After treatment for 8 months foot
drop corrected. Observation and treatment continued for 8 years. 
Co I'rection maintained. 

CASE 1445 (C.L.T>.) T2. Left lateral popliteal, 3+ . Left footch-op . 
. After treatment foJ.' 1 year footdrop co rrected. Ol)servatio ll HlHl treat
ment continued for 13 years. No r elapse. 

CASE 4031 (D.K.L.) ~r2. Duration 20 years. Boih lateral popliteal 
!lel'yes, 3+. Previously patient took 100 mgm. da ily nns. His condi
tion became worse and he suffcr ed from repeatccl reaction. Bilateral 
footdrop developed. After treatment for reaction , fo llow cd by ll1J ec
hon s of oil, exercise, ma ssage, and small doses of Sulphetrone for 1 
~'ea 1' , the bilateral footdrop wa s corrected. 

CASE 4215 (A.B.) T2. Left lateral poplitea l, 2+ . rl1uherculo ic1 
lesion on left great toe. Dropping of left gl'eHt toe Hncl inahility to 
dorsifl ex it. Corrected after treatment fol' -1- months and cO l'l'ectioll 
mHintained for 1 year. 

(b) Trophic ulcers in soles.- Seventy-nil1c cases \\'u'C selected for 
treatment. Antiseptic footbaths, DDS by mouth, anc1 injections of oil 
HI'OUlHl the ulcers were g iven . Dead bon es and dead skin were scraped 
when necessary. Improvement was seen in 77 cases (97.5 ro ); this "was 
slight in 13 (16.5 0/0 ), but complete healillg occlll'l'ec1 in G.:l- ca ses 
( 1.0 J{- ) . h I 8 case, therc was relapse due to variou s causes. In 56 
cases no relapse occurreel. Of thcse, 17 cases hea led in 6 mOllths, 21 
in 1 year; 9 in 2 years ; 5 in 3 years ; 3 in 4 yea r s, and 1 in 6 years. Tn 
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11 cases, after the ulce l' s h ealed, the patiellts (lid 110t tlll'n up agaill. 
rl'he r emaining +5 cases ~w e r e umIet' fUl'ther obse l'\'ation and treat
Jll r nt for G month s to 5 years. Ther e wa s 110 r elapse. 

Illustratil' e Cases 

No ili lp r0 1/e JJl ent . CASE 3015 (~ .• LK.) .L2. l'l ce r 011 plalltar s ur
fa ce of left great toe. Routine t l' ea hll ell t advised . I)atiellt \Va ,.; afraid 
to tFlke injectiOJl s. CJ'ook ])DS on ly for 2 yral' '';. 

CASI'; 4668 (J.K.K. ) ?d A2. l ' lcer on ri ght sole. Hontill e trC'atlll enl 
advised. Patient took oil intramuscularl~r instead of suhcntan C'on sl~r ill 
right sole. No improvement. r\ ftC'r that h e took illtramu,.;cu\a I' ill.i ec
tions of ~ulphetrone, ~\Vithout improvement. 

S light irnlJ1'Ove1l1 ent. CAS I'; 32-1-5 (J.C.S.) rp2. Bilateral footdrop. 
L'l ce rs on both soles . After routine treatment for one yea r , the nIcer 
of the right sole became smaller. Right footchop lC'ssenetl. 

CASE 3255 (G. C.C.) T2. U lce l' on ri ght sol e, which had been trea ted 
surgi call y, without h ealing . r\ fter OUl' treatmellt for 1 yea r th e ul ce r 
became small er. 

Ulcc1' hea led but 'rela psed lat ef'. CAS I': -1--1-01 (P.K.C. ) :,\1 A2. Patic llt 
had had sulfon e treatment. Les ion s subsid ed, hut tl'ophic U1 CC'1'S ap
peared on left sole. T emporary improvem ent after injection s of peni
cillin. After our treatment the ulcer healed in 6 months. ']~ reatment 
stopped and ulcer s relapsed. 

CASE 3892 (M.H.) L2. Patient had had DDS treatmellt; ulcc r 
appeared. H ealed after our treatmcnt for 4 months. Discontinlle(l 
treatment for a year and a half, and ulcer r eappea r ed. 

Ulcer' healed without ?·elapse. CA~I': 2778 (S.N.B.) -:\1.-\ 2. lT1 c(' r 
of ri ght so]e for 9 years . Healed after :3 mont.hs ' treatment, a nd r e
main ed healed for about 3 year s . 

CAS I'; 2959 (N.B.A.) T2. U lcers of both soles; had h ealed but re
lapsed on seve ral occasions. H ealed completcl~' after 6 years. No r e
lapse thereafter. 

('A:';Io; 2963 (J.R.L.) }SA2. U lcer of left so]e, healed after our treat
ment for 1 year. R emained healed for 6 years. 

CASE 3034 (N.T~ .) ~MAl. 1 leer of left h eel appeared during NC'u stab 
treatment for 2 year s . HealC'Cl tempora ril y after some local a l)plica
t iOll , but r elapsed rcpeatedly. H ea led compl etely aftC'l' our treatment 
for 3 mOllths . R emaill ed healed for 8 yea r s . 

CASE 3391 (S.B.) ,]~2 . Chemotherapy for 5 years. r\n ulcer a p
peared Oll left heel. After our treatment the ul cer h eal0d in 3 months. 
rl' ]'eatmcllt wa s continued for 4 and a half years, and ul cer r emained 
hea led. 

CASE 3;)66 (H. C.) L2. 1Jlcc r on plantar surface of lcft g reat toe. 
H C'aled after] year and 9 months, but a new ul cer appeared, whi ch 
hea led after 1 year. CJ'reatmC'n t continu C'cl for 1 year more. Both ulcers 
remained hea led . 

CASE 3646 (U.D.) :.\r \ 2. l TIcer on plantar surface of right great toe 
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1'01' + year s. I>atient took inj ection s of oil aroulld the nI ce I', nnd the 
ul ce r healed. She then stopped treatm ent for 2 years. X-ray examina
tion showed bony changes, and dead bone was ), emoved by a surgeon. 
~Pherea fter the ulcer persisted for 2 year s, and she was advised to un 
der'go amputation of the left leg. 'Ve r ecommended that she might 
wait and gave routine treatment. The ulcer healed in ] yea r. ~Preat
ment wa s continued for 1+ months, without r elapse. Amputation was 
avoided. 

CAS I'; 3767 (S.D.) MA2. Two ulcers on the left so le. X-ray exami
nation showed chronic osteoperiostitis. rl1he patient wa s unwilling to 
sllhll1it to any operation. vVe advised routin e treatment. lTicer s healed 
ill 2 years and 7 months in spite of bOll Y changes. 

CASE 4051 (K.K.L.) L2. Trophic ulcer s on left sole which ap
pear ed during sulfon e treatm0nt and did not heal when the same treat
ment \\'as cOlltinued for al)other 2 Y0ars. These interfered with his 
work and he was in despair. After our treatment for 7 months the 
ulcf'r s healed. Treatment was continued 3 years more. No r elapse. 

CASE 4161 (L.S.) 1.,2. rProphic ulce l's on right sol e had appeared 
clurill g ~ulphctl'one injection s. rrhe same treatment was continued for 
2 yea r s mOl'e, but the ulce rs became worse. rl1he ulcer s healed after our 
treatment for 1 year and 9 months. The same treatment wa s continued 
fo1' another 2 year s. ~rhe ulcer s r emained heal0cl. 

CASE 4381 (C.L. ) T2. DlcOl's on both great toes. Patient applied 
many drugs without success. H e consulted a surgeon, who advised 
amputation. Patient r efused. After our routin e treatment for 12 months 
ulcer s healed. No r elapse. 

3. I'ATJE~TS WHO l1AD PATCHES WTTH HYPOPIG.\1J~NTATION, ANESTHESIA, 

DI':PILATTOK, A~HJ])ROSTS, ]\ERATosrs, AND OTHI';R ABNORMALITms 

Sixty-three such cases were. selected for treatment. Tn 3 cases 
(4.870 ) ther e was no r eturn of sensation, but some r eturn of pigmenta
tion . In 60 cases (95.270 ) there was r eturn of sensation in varying 
degrees: (a) partial return of sensation and pigmentation, etc., in 5 

FIG. 9a. Ca se 4193 (R.P.S.) . Before treatment. Hypopigmented and depilated patch on 
rjght elbow. 

FIG. 9b. Case 4193 (R.P.S. ) . After treatment for 1 year. Some return of pigmentatioo 
and growth of hail's. 
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(7.~) 7c) ; (b) moderate r etuJ'll of sensa tion a1l(1 vigmcntati on, etc., in 
10 (1;).9 5{); (t) sli ght to mode l>ate l'ctUl'n of sensa ti on awl complete 
return of pigmentation, etc., in 13 (20.6 0/0 ); (d) slight to rnodel'nte re
turn of sensa tion and 110 return of pi gm entation, etc ., ill 2 (3.2 70 ), and 
((') compl ete l'ctUJ'll of sensation, pigmentation, hail' growth , swea t 
f lln cti on, etc., in 30 (-t7.6 <Jo ) . 

Illustrati ve Cases 

Portiol r etll rH of sf'Jlsa t ion and pi.rJlII(,1Itution.- CAs l'; 311-1- (S. A. \. ) 
'1' 1. Tuherculoiel lc-s"io ll of the l'ight hand. Pat ient took tn'atment for 
-I- yf'a rs. Les ioll fad('(l considerahl.\'. Sensation r etul'n ed in palmal' Sllr
fHce of right hanel , hut not in the dorsum . 

C AS I': -1-193 (H .P.S. ) :I\IA 1. H ypopigmented patch 011 right (· lho\\, 
(I<'ig . 9a) . After treatmen t for 1 year there wa s some r eturn of pigmen
tation, sensation and some growth of hairs (Fig. 9b) . 

1I10de1'Ote 'r etUr11 of sens({tioJl and pi,rj111 entatioll.- CASE 2987 
(S.(, "~I.) "JfA1. Pat ient took treatm ent for 1 yea l'. ?\[oc1erate return of 
sensati011 and pigm e]lta t ioll. Prickly heat appea r ed in the pHteh, i1l(li 
cating r etUl'n of sweat functioll . 

CAS I'; 2988 (R.P.B.) Ll. Patient took treatment fo ], aho nt 7 ~·eal' s . 
)fode l'ate r eturn of pigmentation a llc1 sell satioll. Hairs have g rown. 

CMm 3105 (N.K.B.) 'fl . r.t~ ube l'culoid patch on face . Loss of hHil' 
on right eyebrow and loss of eyelashes in right upper a11(l low er eye
lids. \fter our treatment for 3 yea rs skin lesion subsided, and growth 
of ha ir occurred in eyehrows and eyela shes of right upper f'yelic1. 
S f'nsation r eturned consid erably. 

Sliq7d t o moderate r ehl1'n of s('nsati011 alld compl et e l' (' t .'11'1I of 
piq'lI lell·tatioll.- CASE 30;);) (B.S.) · rl~ 1. Treatment fo r -:I- yeH r s. Le!". io;) 
fHded and sensation r eturncc1 mod era tel.\'. 

CAS I;; 305:)a (S.B.) ~r1 . ~r]' eatm cnt fo], ;) yea r s. Lesion faded Hnd 
sensation r eturned almost completely. 

CASE 2969 (A.K.O.) MAL rrreatment fo ], 7 yea r s. Lesion fad ed. 
Sensa tion return ed considerably . Hairs g r ew. 

Slight t o modera t e return of sensation but no 1"ptu'rn of pigm ellta
t ion.-CAsE 2613 (8.K.D.) )[A2. rr]'eatment for 9 month !". . Lesions !". till 
hypopigm ented. Some return of sensation and growth of hail' . 

CASE 3024 (N.M.) ~[A1. Lesion 011 right hanc1. Trea tm ent for 7 
months. L esion still hypopi gmented. Sensa tion rctmn ed moderately . 
Blister formation in right hand ceased. 

COl1'tpl et e r eturn of sensation, pigmentation, hai l' q l'OWtll , sweat 
function, et c.- CASE 1186 (M.H.) rl~r. 'l ' r eatment for 8 yea r s Ht lon g 
in te1'va Is. Lesion faded compl ct61y . S ensa tion r etu 1'11 cd. )f a T'l'i ed 3 ftel' 
that. Gave birth to child. No r clapse after that. 

CASE 2103 (S.M.) 11 2. Multipl e hypopi gmentec1, ~1ll esthetic, depi
lated patches. R egular treatment for 2 yearR. L es ions fa(led. Sen. a 
tion r eturn ed. Considerahl e g rowth of h3·11'. 

CAS I'; 2609 (U .C.P.) T1. DDS only for 2 year s . L esion subsided, 
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hut remained hypopigmen ted and anesthetic. After oUl' treatment for 7 
years, lesion became hyperpigmellted. Sensation r eturned compl ete ly. 
H airs grew profusely. 

FIG. lOa. Case 2917 (B.R.) . B cforc treatment. H ypopigmcntcd and depilated patch on 
right sid e of chest. 

FIG. lOb. Case 2917 (B .R.) . Aftcr treatm Cllt for 9 yea rs. Comp lcte rcturn of pigmcn· 
tation and normal growth of hail's. 

CA~jo; 2823 (A.B.) ,]~ l. ~I~reatment for 4 year . . Lesion farled and 
sensation r eturn ed. Affected part began to sweat. 

CAS I': 2~)l7 (B.lC) rr 2 (in r eaction). ']~reatment for reaction. Lesions 
;;i nb1:i icl ec1 aHel became hypopigmentec1. Loss of hail' in some patches. 
Took DDS and oil t reatment for 9 years. Lesions faded. Sensation 
retul'1l ed. Hair gr e\\' (Figs. lOa and 10h ) . 

CASE 861 (IC"'\I. ) MA2. r:Cook DDS and oil for 5 to 6 years . Lesions 
faded. Sensation return ed . Profuse growth of hair in patch on left 
side of back. 

CASE 3162 (B. C.) Tl. Minor tuberculoid patch with loss of hair on 
left knee (Fig. 11a). After treatment for 2 year s lesion faded and hair 
gr ew (Fig. 11b). 

CA~ I': -t-635 (S.11. ) L2. Loss of hair in eyebrows, pa rticularly on 
left. Afte r t reatment for 1 year growth of ha il' occurred in eyebrows. 
Afte r another 6 months there was more growth. 

FIG. 11a . Case 3162 (B .C.) . 
Before treatment. Hypopig· 
mcntcd and depilated patch on 
the i Iln er sid e of left knee. 

FIG. lIb . Case 3162 (B.C.) . 
After tt'eatment for 2 ycars. 
Lcsions hnve faded nncl hairs 
Iia\'e grown. 



;)2, 4 C ItattCl"jCC: Physiologic P'l'inciplcs in 1'1'catment of L epl'OSY 403 

RI':UAPITULATION 

From Our previous observations and experimental Dlldings we 
came to 1he conclusion that the clinical sign s of leprosy have a close 
relation "",ith diminish ed blood circulation in the capillaries of the 
skin lesiOlls and cutaneous ll erves supplying them. Muscular wastings, 
paralyses, deform ities, and trophic ulcer s also appeared, du e to similar 
changes in the mixed nerves and muscles. Therefore, besides chemo
t"herapy, it was consid ered desirable to take meaSUl'es to improve the 
hlood circulation of the affected parts and determine if that treatment 
would r eve l'se the process of malnutrition in tIl e affected parts of the 
f' kill , ner ves, and mu scles, and thu s prevent development of poly
neuriti c signs or correct these s igns when already present. Attempts 
were mad e to increase the blood circulation of a deformed hand and 
thereby its temperature by vari ous measures. ]t was observed that 
rise of tempemture after injection of hydnocarpus oil in the deformed 
hand was more la sting, ancl that a slightly higher temperature per
s isted for some days as a r esult of local inflammation and vasod ilation. 
'"]1h 01'ofo1'(" injections of oi l, once in 3 or 4 weeks intradel'm ally or 
1' U bCLl taneo Ll sly in the affected parts of the body, wer e consider ed best 
in maintain ing improved blood circula tion. However, as massage, ap
plication of heat, and exercise of the muscles also increased the local 
blood circulation, though temporarily, we advi sed daily application of 
these measures also. 

Non e of our patients was a hospita l case. Treatment was recom
mend ed, which they followed in their o'\\'n homes, with r eturn from tim e 
to time for periodic examination and further in struction . 

'I'wo hundred and eighty-one cases in all were selected fbI' treat
ment to prevent the developm ent of polyneuritic signs. :Forty-eight 
could not fo llow our routine for one reason or another. Therefore, 233 
pati ents fina lly r eceived treatment. Forty-two had lesions on the face, 
and in 40 (95.2 % ) lagophthalmos and facial paralysis did not develop. 
Se\'enty-n ine had lesions on the hand and thickening of the associated 
nerves, and in 74 (93.7 9"0 ) deformity did not develop. After treatment, 
as a rule, reduction in nerve thickening occurred, with r eturn of som e 
sensation, strength and function. This r esult wa s of gr eat value to the 
patients, who were about to lose their jobs because of loss of str ength 
in the hand . :Fifty-three patients had lesions on the foot or leg, with 
thickening of the lateral popliteal nerve, and in 50 (94.3% ) footdrop 
elid not develop. Fifty-nine patients had anesthesia in the sole, and 
in ;16 (94.0% ) trophic ulcers did not develop. Vlith treatment ther e 
was gradua l r eturn of pain sensation and to some extent touch sensa
tion also. The likelihood, ther efore, of developing ulcers in the future 
became remote. Noone of these patients wa s confined to bed or sup
pli ed with any improvised shoe. They had to walk abo ut to earn their 
livelihood or to do household work. 

Two hundred and seventy-fiv e patients who had polyneuritic signs 
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in some form 01' othcr WCl'e selccted for trcatmcnt. SixtecJl of t.h C'Sl' 
could not follow our routine. In the ]'ema ining 2;)9, improvement wa~ 
seen in 233 cases (90.0 10 ), with complete correction in 126 cases 
(54.1 % ) and slight to moderate correction in 107 cases (45.9 % ). In 
26 ca ses ther e was lagophthalmos or fa cial paralysis or both. rmprove
ment was seen in 25 cases (96. 210 ), and in 20 cases (69 .2310 ) the cor
rection was complete. Lacl'ima tion ceased in all the cascs, with g rC' H t 
r elief to the patient. Tn on e case of h il ateral la gophthalmos ca nthol'
rhaphy of the left eye was cal'l'ied out twice hy orthopedic surgeon s, 
w:ithout success, but the right lagophthalmos was correctcd compl ctely 
hy OUl' treatm ent carl'icd out for 2 year s. Difficulties in chewin g' and 
defective speech in cases with facial paralysis were corrected, a nd in , 
ca se paralysis of the frontal helly of the occipitofl'ontali s mu scle Wel S 

corrected. 
One hundred and fifteen cases had deformity of the hanel. A ftc r 

treatment, improvement wa s seen ill 106 cases (92.2 % ). Slight corrcc
tion occllrred in 38 (33.0 10 ), moderate in 34 (29.6 % ) , and comp1 0te in 
34 cases (29.6 10 ). In all the cases ther e wa s con siderable r eturn of 
s0n sation, strength and fUll ction. The affected hands, which ,,'Cl'e cold 
to touch before treatment, gradually hecame warmer and remaincd so 
even in the winter season, when deform ed hands usually become icy 
cold. Possibly thi s effect was due to the formation of new blood vesscl, ' 
in the affect ed hands a s a r esult of r epeated injection s. ,Vith return of 
sensation ther e was no more blistering of the hands. B ecause of weak
ness in the hand some of our patients were a bout to lose their jobs ; 
these wer e saved by our treatment. On c patient with bilateral de
formity, not being satisfi ed with the slow improvement in our trcat
ment, pref erred t endon transplantation in the left hand. After opera
tion ther e was some correetion of deformity of his left hand, hut the 
grip of the operated hand becam e weaker. 'rhat the tendon transpla nta 
tion may not always give better function to t.h e operated hand \ovill he 
evident from two other cases illustrated by Figures 7a, 7b, and 8. 
Deterioration was seen in some of our patients who had r eaction and 
who discontinued treatment Patients were per suaded therefor e to COJl 
tinue treatment for a sufficient length of tim e, and the dose of the drugs 
prescribed was such a s not to excite r eaction. Other cau ses of r eaction 
were also treated. Thirty-nin e ca ses had footdrop . Tmprovement wa s 
seen in 25 cases (64.1 % ). In 8 cases (20.5% ) the correction was com 
plete. Correction of footdrop was found to be more difficult than cor
r ection of other form s of deformity. In seventy-nine cases ther e were 
trophic ulcers in the soles. Improvement occurred in 77 (97.5% ), and 
in 64 (81.010 ) the ulcer s healed completely. R elapse occurred, how
ever, in 8 cases (10.1 % ), a s a r esult of too early cessation of treatmcnt 
or improper treatment or subsequent r eaction. Patients who, e ulcer s 
heal ed completely wer e, to a gr eat extent, r elieved of di scomfort and 
anxiety due to public attention . H ealing of ulcer s was sometim es im
p eded by dead bon e at the base of the ulcer and the formation of ex-
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ccss ive Ii brous tissue a roullCl it. 'Therefore, dea d bone at the base was 
scooped out with a blunt knife, and the fibrous tissue around the ulcer 
wa s scraped from time to time. 

Sixty-three patients with hypopigmented, anesthetic, and depilated 
patches were heated. In 60 cases (95.270 ) there was return of sensa
t.ion in Yaryillg degree. In 30 (47.6 ,/0) the r eturn of sensation, pigmen
tatioll, hair growth, SWl'at function, etc., was complete, and patients 
hecame free f1"om all sign s of the disease. 'In some cases there was 
hyperpigmentation ami excl'ss ivl' growth of hail' in the patches. 

DISCUSSION 

rl'hese findings show conclusively that the so-ca1leel neural and 
polyn euritic signs are not always due to degeneration of nerves and not 
always irreversible. ']lhey show also that hydnocarpu s oil is not ab
solutel,\' useless in the treatment of leprosy. ,Vhen used properly and 
with discretion it does immense good to patil'nts in va rious ways . Th e 
work here r eported was not planned to make a comparative study of 
th e effl'ct of chemotherapeutic drugs and hydnocarpus oil on leprosy 
bacilli, as the former is well known to be superior. Attempts were 
made, however, to draw pointed attention to other benefi cial e ffects of 
hydn ocarpus oil in the treatment of leprosy. The reason why no other 
oil was used is that this and the chaulmoogra oil were found by Muir 
(G, G, 7) to have some therapeutic value in leprosy. Since 1923, and 
until the introduction of chemotherapeutic drugs, favorable r esults of 
oil trl'atment were pu blishecl every year by eminent leprologists of 
Tnc1ia and other countries . From these r eport s it became clear also 
that its prolonged use was not harmful to patients . A second )'0ason is 
that it is cheap, and when obtained from fresh ripe seeds, least irritant. 
A thil'c11'eaSon is that it is readily availahle in the injectable form. 

Medicine is not 011]y a science but also an art in hea ling. Tt is our 
duty to see that patients do not develop deformities, trophic ulcers, 
etc., while under our treatment. rroo much r eliance on chemotherapy 
docs not help the patient in this r espect. 

Although chemotherapy is very good in leprosy, it has to be con
t.inued for year s. Thl'r e is no harm if injection s of oil, exercise, mas
sage, etc., al'e continued at the same time. 

Tn view of the fact that polyneul'itic signs also can be corrected 
ill mall)' cases, it is ])ot proper to refer such a case to an orthopedic 
surgeon without a fair trial of all other meas ures lmown to bene:llt 
the patient. After our treatment polynelll'itic signs were corroded in 
a laJ'g(' numbel' of cases, and the 'patients did not r equire surgical help, 
tools, g-adgets and improvised shoes. COlTectiol1 of lagophthalmos by 
operation has hecome possihle, but no operation has yet been cl evise(l 
to C01'l'ect the paralysis of the othel' muscles of the facr, which may 
r ('sult in impairment of speech and cliffi cu lt~T in eatin g al1d drinking. 
I ~('sides that, in competent hands, surge l'~ ' Dlay be a hoon, hut in in-
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competent hand s it ma y lead to mi seJ'y , a s well , to the pati ent. 
An esthes ia a lso per sis ts after t he operation . So long a s the an es

thrsia per s is t s, and no improvem ent in blood circulation occut's i n th e 
an esthetic sole, the chance of developing blis t er s and t1'Ol)hic ul cer s 
will r emain. No amount of padding with cotton can save the life and 
limb of an unde rnourish ed child, unl ess its nutrition is improved at 
the sam e tim e. Only a handful of competent orthopedic SU1'geon s are 
availahle, but there are thousands of cases with polyn euritic s ig ns ill 
O)1 e form 01' other . rl~ o thi s l1umhe1' man y more arc ad(l ed every ye1-1r. 
hl how man y cases can surgeon s cater to their needs? rl~oo l s , ga(lgets, 
and othe r applian ces may be a(l vantageoll s t o the pati e'nt in Oll e wa y, 
hut in his social life they will be most disadvantageous, for on account 
of them h e will r emain marked a s a case of leprosy. Use of improvise'cl 
shoes may have the same di sadvantages. B esides that, these a pp li a nces 
ma y h e' heyond the m ean s of pati ents . Con siderin g all th ese' po int>i, 
jt is far better to give an a11 aroum1 treatment, 'which we ha ve sug
g est ed, in order to prevent the d evelopmC'nt of poly neuriti c s i(:t ns an(l 
correct th ese signs when th ey arc already present, thus enablin g pa
j' iC'nts to mix freely with oth ers . B y this method the hllrdcll1 011 

orthopedi c surgeons and the load of l'ehahilitation can he l' C' <1n cel1 COll 

s ide rahl y, aBd the sufferings of pati ents c::m he minimized to a great 
extent in most cases. 

SUMMARY 

It i s u sually h eld that the so-called neural s igns of leprosy are du e 
to degeneration of affected n erves, and that they are inevi ta ble and 
irrever s ibl e. vVe hold the view, on the other hand, that the nC'lIl'al 
s ign s are due more to vascular than n eural changes, and that th ey 
arc not irrever sible. 

rn Ollr treatment of leprosy ca ses, besides chemoth erapy , various 
mea sures wer e adopted to increa se the blood circulation of th e a flect ed 
pa rts. Of these mea sures, p eriodic injection of hydnocarpu s oil in th e 
affect ed parts was found to he hetter. However, a s ma ~ :-;a ,!!.'e, daily 
compress, and ex ercise of the affectecl muscle'S, arc known to improY C' 
hlood circulation , we advised all these measures besides chemothe rapy . 

~~h e work was plann ed to prevent the developm ent of poly nenritic 
s igns in ca ses wher e such a development was apprehendecl, to t ry to 
correct polyn euritic signs when th ey wer e a h'ead~T pl'esent, and t-o 
make r esidual signs, like h,vpopigmentatiOll, an esth es ia, depilation, 
keratosis, etc., di sappear. The r esults wer e C'ncouraging . 

~~wo hundred and thirty- three ca ses were' treate(l to preve nt the 
d evelopm ent of polyn euriti c sign s . Tn 220 (85.0 7'0 ) of these, poly
n euritic sign s did not d evelop. 

Two hundred and fifty-nine patient, with polyn euriti c Slg ns r e
cC'ived our treatm ent. Improvem ent wa s seen in 233 ca ses (00.0 % ), 
and in 126 (48.6 7'0 ) of these ther e wa s complete correction. 
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Si\ty- three patients with hypopigmented, an estheti c l111l1 c1 C' pil a tell 
patch es were under our trea tment. In 60 (95.2 0/0 ) r eturn of sensation 
occurred in varying dC'grees . Tn 30 (47.6 % ) of these the r etul'1l of 
pigm entation, sensation, hair g rowth, sweat fun ction, etc., was com
pl etC'. 

'1'0 l'ellc!C'r so much good to so man y patients wa s not possihl e hy 
all.\' s ingl e m ethod. Tn th C' trC'a tm ent of lepi'osy the pl1thologic changC's 
]()aclillg t.o ph)'s iologic dis turhan cC' should he hpt in mind and in s t. eH([ 
of holding to on e treatmellt \\'e should apply our full kno\\'l ellgc for 
the h C'll Cfit of the pati ellt. If thc lin C' of tr C'atlllent WC' flClvocate is ll se(l 
judiciou sly, imm C' ns C' g ood can be don e to the patiC'nt. Hut the tr0111'
nWllt mu st hc contiml ccl for s uffi ciC' llt lellgth of tim e to obta in and 
maintain the desired l' c~mlts. 'If OUI' patients could have been trcnted 
unclcr s trict p cr sonal snpC'lTi sio11, the p C' r centage of snccess would 
ha\'e heell much more. 

"'urthcrmoJ' C' , since th e c1 evelopm ent of polyneuritic s igns can he 
prcvC' ntC'd in a large numher of ca ses, and corrcction is po sihl e in 
IIll1n.v ca ses, thc number of ca scs rcquiring the h elp of orthopedi c 
surgcon s ma~r be rcduced g)'catl~r hy thi s method. }\l so a smallcr num
hcr of ca ses will r equire r chabilitat.ion. ' l'he1'efo1' c, bes ides chemo
therapy , we should usc all availahl e method s of tl'0atment at the same 
time to fi ght the di sease that cripples the pHtient physically, m entally, 
and socially. 

RESUMEN 

CO lllUl1lll el1te se sosti ene qu c los del10111inados s ig-nos neurolog ieos de la Ir pra ;:;011 

dl'hid os a la cl eg-rll erarion de los nervi os afec tados, y qu e ellos son inevitah,l es e irl'evr l'
~ ibles. ~o"otros ;:os tenem o. POl' el eontl'al'io, de qu e los gignos neul'olog icos sr oehrll 
I l1 n ~ a 10;; cll lllhi os vascul al'es que a 10 ' caillhios nrul'olog icos, y rlr que r ll os no son 
i rl'('versibl es. 

En nnl'stl'o tratalllif'nto de l o~ casos de Irpra , a mas de la quimi oterapi a, variu;:; 
Il\ edida s f neron tOllladas para a um ental' la cil'culn ei6n sang uinea de Ins partes nfectadas . 
Dr esta s lII edida s, se encontro que la major fu e la inyeccion periodica de aceite de 
h~·dn ocarpus. De cualquier man era CO Ill O el l1Iasaj e, Ia. rompl'esa y el ej el'cicio de los 
muscul os afcrtfldos, son bi r n conocidos como mcj ol'Hd ol'es de la r ircula cion snng ulll clI, 
nosotros aro ll '-;ejamos todas estas medidas a mas de la quimiotel'a pia . 

El trabajo f ue planifi ('ado pa ra pl'evenil' el desa rrollo de s ig- nos p olineul'it ic·os cn 
casos donde ta l evolucion f ue teillida , pal'a tratal' de cOl'l'egil' los s ig nos polineul'iti cos 
C' llfllldo ell os (',' tahan pl'esentes y para ll aCel' desa pal'eee l.' s ig nos r esidual es, tal es COIllO 
la hipopig lll entacion, nn estesia, depiln cion , quel'a tosis, etc. Los r esultados f uel'oll al en
ta dol'f·s. 

Doscientos treinta y tres casos f Uel'on tratad os para pl'evenil' 1'1 desa l'rollo de sig n os 
polineuriti cos . En 220 (85.9 % ) de estos, los s ig- nos polineuriti cos no se ors<11'1'0ll nroll , 

Doscientos cincuenta y nu eve pacientes con sig- nos polin euriti cos l'r r- ibi el'on nurstl'o 
tratailliento. En 233 casos (90.0 % ) f ue notadn. una Ill ej orla y en 126 (48.6% ) dc c:; tos 
hubo una co rl'ercion complctn. 

Sesenta y tl'es paeientes estauviel'on ba jo tl'll.tamiento con hipopig mentacion , nne:; tesi u 
y areas depiladas. En 60 (95.2 % ) hubo l'etol'J1o de sensaei ones en di versos g rados. E ll 
30 (,17.6% ) f ue cOlllpleto el r etorn o de la pig- Ill entac ion, srnsa c· ioll , (. rrr illliCllto el l' 
cahell o, sudoracion. etc. 
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Para l'cndir tanto hi cn a tantos pacicntcs no :Put' posibl e ha('cl'l o ron un solo Illl~todo. 

En cl tl'atamicnto de la lepra las altel'aeionps patologicas que lI evan a la s a lterac ionc,,; 
fis iologieas, dehen ser tenidas in mente y en Iuga r de aj ustarse a un tl'ataill iento, !losotros 
dehemos apliear todo el conocimiento para el beneAcio del paciente. Si la Hnea de 
tratamien to que nosotros preconizamos es usado juiciosalllente, un immenso hien puede 
sel' hecho para el paciente. P el'o el tratamiento debe sel' continua do pOl' suA ciente 
largo ti empo como para obtener y mantenel' los resultados deseados. S i nuestl'OS 
paciente"' pudieron haber sido tratados bajo una cstricta super vision personfll , el POl'

(·entaje de exitos hubiera sido mucho mayor. 

Mas aim, desde que el desarrollo de .. ignos polineul'iticos puede ser pl'evenido en 
un gran num el'O de casos, y la cOl'l'eccion es posible en mucho. Cfl SOS, el nume1'O de 
casos que requerirfan la ayuda de los ciruj anos oJ'topedistas pod ria se l' l'educida g rall 
demente pO I.' este metodo. Tambien \111 menor n(lmel'O de casos reque rirfan rehabilitacion . 
POl' 10 tanto, a mas de la quilllioterapia, nosotros debemos usaI' todos los metodns 
di sponsibles de tratami ento HI mismo ti elllpo, para combatir la cnfermedad que invalirla 
HI paciente f fsirR, mental y socialmento. 

RESU~1:E 

II est generalement Hd mis que Ies manifestations de la Iepl'e dite neurale sont dus 
It. une degenerescence des nerfs affectes, et que ees manifes tations sont inevitables et 
irl'eversibles. Nous som lll l'S pal' contre de I'Hv is que les manifestatio;ls neurales sont 
ducs It des alterations vasculaires plu tOt qu'h des alterations nel'veuses, et qu'ell es ne 
sont pas irreversibl es. 

Dans notre l1laniel'e de traiter les cas de lep re, ell plus de la ehimiotherapie, nous 
avons pris diverses meSUl'es pour accroitl'e la circulation sanguine dans les parties 
affectees. Parmi ces mesures, des inj ections periodiques d'huile d'hydnocarpus dans les 
pal-ties affedees se sont revelees etre les p lus avantageuses . Cependant, puisque les 
massages, les compresses quotidiennes et l'exercice des muscles atteints sont connus 
comme moyen d'ameliorer la circulation, nous recomlllandons ces mesures en sus de h 
chimiotberapie. 

On a pris des mesures p our prevenir Ie development de manifes tati ons de p oly
nevrite dans les cas oil Oil craignait une tell e evolution. On a auss i pris des mesures 
pour essayel' de corriger les manifes tations de poJynevl'ite lorsequ'elle Haint presentes. 
et pour faire disparaitl'e Ies signes residuels tels qu' hypopigmcntation, anesthesie, 
alopecie, et keratose. Les l'esultats ont ete encourageants. 

Deux cent trente trois cas ont ete tl'aites en vue de prevenir de developpement des 
manifes tations de polynevrite. Chez 220 (85.9% ) de ces cas, les manifes tations de 
polynevrite ne se sont pas developpees. 

Deux cent cinquante neuf malades avec manifes tations de polynevrite ont re~u 

notre tl'aitement. Vne amelioration a He notee chez 233 (90.0% ), et parmi 126 de 
ceux-ci (48.6 % ) une entiere correction de ces manifestations f ut observee. 

Soixante-trois malades avec macules hypopigmentees, anesthesiques et alopec iqucs 
ont ete soumis a 11 0tl'e traitement. Chez 60 (95.2% ) Ie r etour de Ia sensibilite est 
surVCIl U selon un degre variable. Chez 30 (47.6 % ) de ceux-ci, la recuperation de In 
p igmentation, de la sensibilite, de la pilo ite, de la sudation, etc .. .. a He compl ete. 

Obtenir des resultats aussi excellents chez tant de malades n'a pu etre possible 
it. la suite de l'emploi d'une seule methode. II fa ut, pour Ie traitement de la leprE', 
garder presentes it. l'espri t les modifications pathologiques qui menent aux alte rations 
physiologiques, et des lors, au li eu de s'en tenir forme a un tl'aitement, if faut utiliseI' 
toute notre connaissance pour l'appliquer aAn que Ie malade p uisse en tirer Ie plus 
grand benefice. Si la Iigne de eonduite que nous recomll1andons pour tJ'aitel' les malades 
cst suivie de fa~on judicieuse, un bien immense peut et1'e fait au malade. Mais Ie 
tl'aitement doit etl'e continue pendant suffisament longtemps que pour obtenir et pour 
maintenir les resultats desires. S'il avait He possible de tl'aiter nos malades sous une 
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supcrvis ioll pc rsollnell e etroite, Ie poureentage de succes aurait He bCil ucoup p lus eleve. 
De plus, du fa it que le developpelll ent des lll11nifestations de polynevrite p eut etrc 

p revenu dans ull e g rande p roportion des ras, et que la correcti on est p ossible dam; 
beHu tOup de cas, le nombre de ras necessita nt Ie r ecours aux chirurg'iens or thopedi ste" 
p oul'J'ilit et l'e g randelll ent l'eduit pal' cette methode. De meme un nombre moins eleve 
de cas neccssiterait Ie r ecours a des methodes de rehabilitation. Des 101's, en plus de la 
chi llli otheJ'llpi e, nous devrions utilise r silllUltanelll ellt toutes les methodes de tl'lli tement 
qui sont di sponsihles pour combattl'e rettc ll lalad ie qui inva lide lc malllde physiquemt' ll t, 
lll entalelll ent et sOl' ia lcment. 

A (-/.;nowleclgem ent .- 1 a lll grateful to Dr. D. N. Bose (Asansol) fo r supplyi ng' IIl C 

with SOllIe of th e photos, and to S ri P . K . Uzil', fo r his help ll nd coopera ti on. 
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