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Many leprosy patients get bli sters from time to time, due to burns 
or scalds. Burns are caul'ied either hy close proximity or direct contact 
with flame or hea ted l'iolid hodies, and scald:,; by action of steam, boiling 
water, or other hot fluid. Blisters a re more commonly found on anes
thetic hand s than on any other part of the body. In some cases the 
patient may tell of holding something hot with the anesthetic hand, the 
heat heing suffi cient to cause burn but becau e the hand was insensitive 
to heat it was not r etracted, with the r esult that he burned himself 
unkn owingl)'. 

rrhere a re other instances, howeve r, in which the heat is not unbear
able and only part of one hand is anesthetic, or of th e two hands 
exposed to the same heat only one is ane:-:thetic, and hli sters appear 
again and again on the anes theti c parts and no t on the nOl'111al parts. 
Here, ev idently, the heat is not enough to cause burns of normal part~, 
but still it produces blisters in :ll:e:-:thet ic pnrt~. 

ILLUSTRATIVE CASES 1 

A. Cr(; .\H E'l"l'E SMOKING 

C.\;;E 3302 (P.G.H.). Thc paticnt occl'lsionally g·ets bl istcrs on the radial side of t hc 
distal part of his right middl c fing"cr, but nOllr on any otber fingcL These arc l'l . cribed 
to thc smoking of country-madc cigarcttes (bidi). The adjo ining s idl's of t he distal 
part · of t he r igh t index and midd le fingers are subjected to thl' heat of lhe burn ing end 
of the (· ig·l'lrdte. B listers orcnr on ly on l·lI e mNlial s idc of OlC right middlc fi ngl'r, whi ch 
i aJ1Pst/wtie; the distal pa rt of t he indC'x finger is not anesthetic. The extent of 
anes tlil's ia and how thc rig·aretl·C' is held arc hO\\,11 in Text-fig. 1. A photogTHph of the 
arl'a of blistC'rinf is shown in Fig. 1. 

I Tn th e ~ketches used to illustrate (hcsc (·use reports, thl) anesth etic parts are shown by 
vert i(·al line~. Tll r locations of blj s trr~ are u. ually indieatcd by cro~s-murk~. 
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CAS1~ 1362 (J.e.). This patimt g ivl's a s imilar histo ry o f h list:l'l" fo rma tion on th e 
r ight midd le fin ger on ly, from smoking cigarcttl's hl'ld betll"l'pn t he ri g ht indl' x and mi(ldle 
fingers. Ther e is an anesthetic arl'a covering the rig ht middlp fingl'r, proximal p a r t:; of 
the ri g ht indcx and r ing fin gers, a nd the adjoin ing par t of thc dorsum of t he hand, hut 
the dis tal part of the right .index fingl']" is not anrsthetic. 

CASE 1547 (ICC. ). This patient, a hl'lWY smoke!", is pratt ieally 11 1'\"(' !" f rp!, f rom 
blistrrs, which appear f r equently on the index and middle fil1 g('rs an(l oetasiona ll~' on 
the r ing and the li tt le fin g'ers of both hands bnt np\"(']" on hi s thum bs . T hl' <:i gnr('ti"(' is 
usually hr ld betwPl'n t Il( ' ,indl'x and middll' ringl' ]"s of pi thpr hand, hu t II"h l' ll it g!'ts shod 
he spmetiml's holds it Iwtwel'n the thumb and ind!'x !lng-pr . 'I'11<']"l'fo re, both s id!'s o j' Ow 
index finge r and tIll' radial s ide of the middl e onp, and t'he t'hllmhs of both han ds, a rc 
exposed to Ow Iwat. As s hown in T(·xt-fig. 2, bli stl'!"s occur on nil of thl' contad nreas 
except tho!';p of the thllmbs, whi ch arc not anl's t lwti c wlwreas th e rrst of thr !Jal1ll,; a rc 
anesthetic. Occas iona lly he gets blistrrs in other a llPsthct ic pa r ts dill' to a("("idrnta l eon
tact with th e burning r nd of the cigarrttl'. One such ul crr is sl'rn at t lw tip oj' tIl!' Irft 
ring fin grr in Fig . 2, and two on th e dorsum of t'lIe right midd l(· finger. 

II 
TEx'r .FIG. 1. Case 3302. Showing how the ciga rette is helll bet\I"!'en ih (' cnd" of the 

forefi nger (not a nesthetic, not blistered ) anel the m.iddle fin ger (anesthetic, ~uhject to 

blistcri ng) . 
TEXT-FIG. 2. Case 1547. Bli sters occur mainly on th e ind ex anll milldle fin ge rs of both 

hand s, not on the thumbs (not anesthetic) . 

B. T EA DRIXKr~ G 

CASE 3457 ( L.B. ) . This patient sometimes gers blis t('rs on hrr rig ht· illll!'x fi nger 
(F ig . 3) due to drink ing hot tea f rom a glass. Text-fig. 3 sho" 's t il!' "'a~' :; h(' hol(\s t.he 
glass with her rig'ht hand , and the extent of an esthesia of t Il!' indl'x fin ger. A II t h(' lingers 
and part of the pn lm of the right hand come into contact with the g las,; and a rp t- Iwre
fore exposed to the same heat, yet blisters apprnr only on the a1l!'sthctic pnrt of the 

index finger. 
C ASE 2149 (S.B.). This ,,"oman gets blisters on til!' pn lmar surface of tIl(' Id't midd le 

and index fin g(' rs, but not on any othcr fin ger. She is accl1stomrd in taki ng h'<l to hold 
the teacup betwrrn t. h!' t hum b and the index and middle fin gers of the left hand ; t il l' othl'!" 
fingers of that hand nrc ben t, ns shown in Text-fig. 4, nnd cannot be l1srd fo r h o ldin~ 
the cup. B list('r. occur on the contact fin g(' r s, which arc a lH'st lwt ic, but not on t he thllmb, 

whi ch is not an esthetic. 
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C, COOK IXC 

C,I;>£ 1758 (H,C.). Tliis patipnt g'pts blis trrs Oil the ulnar s idr of l1('r ri g'h t hand. 
\\"hrll ('()okin g" 11('1' food s hl' llSl'S tongs to li ft llOt utensils so that II rr hnncls may Ilot come 
in ("Ol1t:1(·t witli thrm , hut tli r hands arc expoSrcl to hl'at when the ('ooking" pot is placpcl 

3 

4 
' 1~f:XT ' FIG . 3. C:1 ~C 3~3 i. Bholl"ing the extent of n n('sthesia ( rig h t i nd rx Ii ng pr ) , a nil hOIl" th e g l a.~~ of hot tea is held. 

'l'fTr- l-'IG, -4. Case 2l~9 . B listeJ's OCCur only on the useful but aJJ(."tlil'ti(' iJl(] r x and middle fingers f rom holdilJ g' hot teacup. 

on'r and takl'n off thr firp. A s a res ult s he g-rts blistprs 011 thr allrs tlwti(' parts of h!'!" 
rig' llt Ilan d. hnt not 011 thr adjarpnt normal parts or 011 thr Ipft Iiand, whi e li an' 11011-

anp:-;thdi(·, T(·x t-fi g·. 5 s hows I'li p rxtpnt of thr an('s thrti c parts uf tlip 1'i ~' li t IlHnd . whieh a r r li al'/( , to hli :-; /( 'ring . 

( ' ,1"1': 1651 (S.B.). This woman has 11 s imi lar histo ry of g'('ltill~: burns on ht'r rigM 
IIHII(l, ('X('ppting' th(, rig ht t-Il11mb, while ('Ooking', Altliollg h hr ho lds I'h(, rillg's of th e 
too kin g pHil with pi(,(,ps oJ: (' lo th fo ldrd sel'pml timrs for prolcction, 11](' doth nCI"('rlhc-

5 

TEX 'r-FlG, 5, Case 1758, 
injUl"y \\'hrn ,'ooking . 

TEXT, PIG. 6, Casc ] 65 1. 
liabl e 10 bUl" ll S while Cooking . 

6 
\ 

howing the anesthetic parts of thc ri g ll t hand, li ab l(' to 

Sh owing th e ancsthesia of the rig ht hand. which area a lon. is 
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less becomes Il('ated .. The hcat is not (·nongh 1'0 ('flItSP bums on 11( ' 1' rig id I humb or on any 
part of her Ipit hand , but s till it causes burns of I'he aJwslhdic fln gprs of hpl' r ig ht hflnd . 
The cxten t of Ihc fln esth('s ia of that is shown in Tpxt- fi g . G. 

CASE 2,1,98 (A.D.). Another case of burns du e to cooking. H('n ' Ihe blister:; app(·ar 
on the left hand , which is allPsthetic \\' ith conlractures as shown in Tl'xt-fig. 7, but not 
on the ri g ht han d, \\'hi eh is nonl1nl'slh pti(·. 

CASE 3240 (R.M.). This man , who ('ooks his own food, also gpts o('cas ional burns on 
ditfl'rpnt part s of hi s I( ·ft hand only, whi('h is anes Ull'ti c wit'h co ntrl1('tllf'('S; hi" r ig'ht 
hand is nOlHlIH'st hf'lic. There are scars 0 11 niP left littl e and middle fingprs, and Icut:O
dprma on th c latt( 'r, dllP to hllrn s. (A drawing of this hand wOll ld bp \,pry s imilar to 
Tcxt-fig. 7.) 

D. COl''l'ACT \VI'I'II ][0'1' W ATE R 

CASE 3288 (S.K.B. ) . The trouble in this casl' was ca used by a eomprpss of cotton 
soaked in llOt water whi ch the patiPllt himself Hpp li cd to his ri g ht hl1nd. Th p wh ol(' of 
that hand was subjected to the samc dcgree of hpat, but it produ('ed a blister on Ilis right 
ring fin ger only, which alone was anesthetic, as s hown in Tcxt-fig. 8. No blister o('cuned 
on the other fin gers o r on the adjoining parts of the hand , It Ithough the hot cotton 
touched tllOse parts also. 

7 8 

TEXT·FIG. 7. Case 2,198. Showing complete an ()sth es i ~\ of th e left hanu, ",it h contrac· 
tures of fingers, this ha nd being liable to bli sters when rookin g but not t he nonan esth ct ic right 
hand. 

TEXT-FIG. 8. Case 3288. Bli stering from a hot compass occ ulTed only on the anesthetic 
ring fin ger, as in dicated . 

CASE 3433 (N.C.S.). A s imilar case of bli strring- aftpl' a hot compress, appliNI by 
tIll' patient to his right hand. The cotton I'onched norma l parts a lso, bnt it pl'odu('cd a 
blis ter only on th e u lnar s ide of t he hand wh er e there was anpst ill's ia. The blis ter ing 
was severe enough to rause a scar, sho"'nin F ig. 4. Text-fig'. 0 s ho\\'s anest iJc" ia o\,er 
the dorsum of the hand and the little fin g-er , and on thc ulnar s ide of the ring finger. 

CASE 3182 (G.G.). This patient applied a hot comprpss to hi s left ann beC'a llsP th e 
nlnar ne1'\'e was painful. ITe wrung the CX('p;:;s of hot ,,-atl' l' f rom t il e co t'ton bet \\'PP Il I'he 
thumbs and the index fin gers of th e b\'o hands. All t hesp fin g·prs \\'pre t llC'refore PX I)()sNI 
to the same Jlel1t, bu t bli;:;ters appeared on ly on the left index fingP l' (Fig'. 5), the onl y 
one whi ch was anesthetir. There was no blis tering of tllp thumbs or of the ri ght index 
I1nO"er, wh i(· h \\'C'1'e nonanesthetic. Text-fig-. ] 0 shows tli C' anC'sl'lies ia of the Il'ft index 
finger. 
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CA~E 2150 (S.B.D.). This patirnt spillrd hot watrr a ll ow)" her right hand, Illtrr 
which then' ot("urred blister s 0 11 th e right index fin ger and no\\"here else. T ext-fig. 11 
hows th e extent of tIl!' anrstll!'sia, in\"oh 'ing n o other fin ger than the right index. 

9 

'j'"x'['·FIG. 9. Case 3~33. 
Ext ent of :1nc~thpsih of hand on 
th" uln a r bonl!'r of whi ch a hot 
("O lllpress produced n "Ii~ter. 

TE:\,[,·FIG. 10. Cas,' 31 2. 
A ne~t hcsia of the le ft ind ex 
fingH , which bliste>reu after 
pr" IHlring a hot compress. 

E. CO~'l'ACT \Yl 'I' 1l H EATEO SOlAO BODIES 

CASE 2109 (RD.). This patil' llt got a blister 011 the palmar s urface of the ri g- ht ring 
fi ngl'r aftpr gras ping tIl(' IlHndll' of a kl'ttle eontaining hot watl'r. Later he got a s imilar 
blis ter at the same site :lftpJ' ring in g thp bpJ] of a t empl e with a s tick in his right hand 
fo r about ] 5 minutl's. 'flipr\' \\"n:; 11 0 blis tPl' on nny of lhe ot lll'r fin gers of that hand, 
II' hith were nonanesthetic. Text-fig. ] 2 s hows t hat the anesthrs ia was confin ed t·o t.he 
right ring fingrl'. Fig. 6 shows sears on that fin ger due to blist ers . 

'l'E:\'l" nG. 11. Case 2156 . 
. -\.n e~ tlH'sia. of ri ght ind('x fin 
ge r. where b li ~ t (' rin g o('(:urred 
after spillin g of hot lI·ntcr. 

TEXT-FIG. 1~. Case 2 109. 
A n t'~thrs i a of the right rin g' fin 
ey r, which a lone hlis terrd aftrr 
holclin g th e handle of a hot
wflte r kettlt>. 

I1II 

12 

C.I>iE 2692 (RB.G.). This patient is !1. chemist who, in hi s work, is likl'ly to touch 
or approl1(·h a heated bunspn hurner wi t h either hand. Occasiona lly he o'rt::; bli,;tr t':; , but 
on the ulnar s ide of llis rig'lt t llnn(\ onl y: As s ho\\'n in Tpxl·-fig. 13, Ihn t s i(l r of Ulflt hand 
i" ntlPstlJptir, and Ow last tll'O finp:p rs are co ntTal'ipcl; the lpft IlHn (l, whi(·h dOl'" not get 
hul'lwcl, is nol nnl'stlletil·. 

CM;]; 3057 (B .•. C.). This pntit'n t gds blis ters on thl' tip of' his rio'lli llIiddlt' fi1lgl'r. 
lIr adjnsts thl' wi('k of' hi s hllrri cnne Innl1'1'11 by grasp ing Ill(' kry witlt his ri!:?,'11f Ihnmb 
ana Ow inlll'x Hnd micldlt' fi1l gers . Thus I hI' tip. of nll Ihrel' fing'l'l's ('omp int o (,O l1tH(' t with 
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I 
the hot t ilimll<'Y from lillH' 10 linw , hili' hl ish' l's o(:tU l' on ly 011 th<, right mitldl<' fil1gpr , 
which nlOll(, is 1111 <'slhdi(' , m; SIIO\l' I1 ill Tpxl'-fi g-. 14. 

T f~ XT· F'I G . ]3. Ca~e 2692. AneRt heR ia and ,l efo nnity of t hp ulnar ~;j(l c of ri g-h t hanrl, 
wh ich i~ liable to bli~terill g from the heat of th e buns('n hum('r. 

T EXT·F1G. ' -1. ('n~(' 3057 . .r\n('sthe~ia of ri g h t middlr finger, \\"hi ch n lone ;~ li ab le to 
blister ~lft(']' co ntact wi th a hot lan te rn chill1ney. 

In the cases cited the anesthe tic parts and the adjoining or corres
ponding- normal parts were subjected to the f'ctlll e temperatures, yet 
h]i:::t e r~ appeared on anesthetic parts onJ~· . It i ::; evident frOlll this that 
a temperature which is of no consequence to normal parts Illay produce 
hli~te l"~ on anes tll e tic parts. ,N'h~- the effect of the :;:ame temperature 
on an e~ theti(' and nonanes theti c part~ ~hould he so different was not 
known. I-Ienee thi:-: Ill atter liaS he t:n inYt'stigated dming the Jas t four 
year~. 

TE~[PERATrnE IX\· I·::-;Tl(]ATLOXS 

'fh e ~e investigations, carri ed out with a th e l'lllOCO upl e and light
traee g-a lYan olll ete 1', compri sed, fi r:-:t, a con tro] ~e r i es of tes ts of COI'

r esponding norlllal parts of the hod~' , in 10 individuals. TelllperatUl'e 
reco ]'c1~ were then lIlade of anesth etic and nonan e::; theti c parts, before 
and after the application of heat. For the latte r st ud~' the re were avaj]-

D ESCRlPT IOX OF P LATE 

FIG.]. Case aao~ . Hli str r from r ig-h rptl'p ~ l11 o kill g' on t hp Illilidl(' fin g'cr ( a n('st hp( ir- ) . 
not un r h(' fI,lj a('(' n t ,ide of' thr forefinger ( not H nf'sr h('t ie ) . 

FIG.:'!. Case 15-i 7. Hli ~t(, I 'H from (' ig'H rpttc ~ llI oking O il finger~ . but lI ot on th e t hum iJ:" 
which aI'(' not Hllest hrt ic . 

FIG, :l . CH~C a+57. Hli ~te rill g of ri g h t Index fill g('r, \"hi('h alolle i, an pst hf'ti,·. 1'1'0111 Itold · 
ing a gin,,. 0 f hot t(,H. 

FIG. -I. Casc 3+a3. :-ira r on the ulnar ~ id e of the hand due to a bli ,tt' r 1' 1'0111 fI hot 
compr('~, . 

FIG. J. Ca~(' :1 182. Hli st(' r~ d ue 10 p rpparati on of a hot (,O IIlP I'('SS, on th !' left illd ('x fin ger 
"'hich alone \\'H' aIH',l'h r ti r . 

FIG. 6. Cas(' 2]09. k l'Hr on the palmar ~ urfa('e of t he Hn psthl'tic right ring fin ger, d ue 
to ri' l'ea I ,' (1 bl iste ri II g'. 
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<Ihl(· :-:(' \ "('1'<11 oj" tll(' plIti (' lIt :, \\"1111 II <l d (·:\IH·I ' i(· II (·(·d ldi :, t( ' rill g" oj" <l 11I' :,t lJ( ,t ic' 
plIrt :, J"t ·( ·ord( ·d ill tll(' l"o J"t· ,!.!;oi li g :' (·I ·t io ll oj" I lli :, r('pllrt. '1'11 (':'( ' 1,I1 :,(' n "<I 

lio ll :' \n'n ' (':\I(' lId('d Oil :,('\"(' r<ll IItlll ' r \lati( ' lIt :, \\"itll ;lIl1 ':, III( ':,i<l 1111 fi li I' 
:, i<il' hlIl 110111 ' OIl 111(' lI\1po:,it(, :, i<i( '" 
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Instnunent.- The apparatus used cons is ted of it th(' I'mO('(lllpll' II lId It lig ht- trace 
galn1.J1ometer madc by Hartmann and Braun, Frankfu rt on :'lI nin, GI'J"JIHIII.V, s hown rn 
Fig. 7. 

'fhe thermocouple is (·o mposel1 of two welded junctions of iron lind COlls bll1tan wln·s. 
TIl e J'l'ference junction is ('ncased in an insula t"cd nH'tnl tuh!' and imn1t'rs(·d in wah'r at 
any d(·sired temperature, s ide by s ide with a ll a('("llratC'ly gTadllatNI stalldard Ilwn'ury 
th!' rmometer reading' dircctly to O.l °C. The nwasll ring jUIlt"tion is in 01 1' form of a 
s t"ilTllp mounted on an insulat"ed handl!'. Th!' 1"\1'0 j unt"tioll s arc (·onll l'(· tp(\ too (',wh ot h( 'r 
in sl' ri('s, and the two fr('(' ('n els ar(' eo nn('("t('d to a n'd and n hla(·k plug pin illll it"llt ing 
positjv(' and negative tt'nnin a ls, r!'s pediY('l~r . 

TIle lig'ht-trace ga lva ll om!'tC' r, tIl(' mC'a snring instnlnwllt, cO lls isb of a s lls p(,1ll1('d 
co il mirror galvanon1('tC' r anrl a fin e s li t illuminah·d hy a lamp, the sharp linC':lr illlage 
of which i focused by thC' co ncavC' mirror and mOI'(';; OWl' a g raduated trans lu cent sca le. 
The reading of the 10wI'r seal!' is f rom 15 0 to -!5 c C. 

\Vhen a difcerenec of temperature is cr eated at t 11(' hI"() jllndions of the th('rmocoupl e. 
an electromoti ve force (e.m.f . ) is gener ated. This (·lltT('nt, flo\\"ing t hroug'h t he g'a [nl n
ometer, cau es a deflection of its coil whi ch is mag-nifiNl h~r th(' lamp-mirror and (·a le 
arrangement. 

FIG. 7. The apparatus used in testing the surface temperature of the skin. 
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In lls ing thc ins trument , tit(' uhj<'et of which t he tcmperaturc is to bc mcasurcd is 
t.oueh('d hy til(' cc nt'cr of til(' tll( 'rnlO('O ll pi e wirc mounted on thc s tirrup handlc, The 
rcading of t hc dcflcction of titp l i~'ht s pot on thc 10\\'c1' sca le g ives thc tempcJ'atu1'(, of tile 
ohj cct tOllrhcd in dcgrces centigrad(' , 

GeneralZH'eCCl'tdiol1S.- To obtain uniform results, as far as possible, 
all the exalnination s of a particular patient .were done at the same time. 
Before exalllination the pati ent was asked to rest, and not to rub or 
:3cl'atch th e parts to be tested. Doors and windows were closed, and the 
fans were stopped to avo id draught. The patient was told to tum his 
head awa~' from the parts to he tested, Exactly the same points on 
either ~ide were tested, to avoid normal variations due to dissimilarity 
of parts. TIl e winter month s were found to be the best time for 
the examination, when the differences of temperature between anes
thetic and nonanestheti c parts were more marked, the temperature 
of normal parts were not affected by sweating, and the pati ent and the 
examiner suffer ed no di scomfort from the closing of the room and the 
stopping of the fans. The parts to be tested were examin ed 'Carefully 
to make sure ther e was no compli cating factor, such as some other "kin 
di sease 01' some inftamlllatOl')' condition, whi ch mig-ht inAuence the 
reading. 

1. TESTS OF COHRESPONDIKG NOHMAL ]~AHTS 

For purposes of control, the temperatures of normal parts of the 
body on the opposite sides were comparecl in 10 individual s. First the 
refer ence temperature and the room temperature \\"cre noted, '\ftel' 
tha t the thermocoupl e was appl ied to the areas to be tested, one after 
the other, and the r eadings r eco rded. The findin gs are given in r:Cable 1. 

RESULTS 

In a great majority of the compari sons of al'eas with normal sensa
tion-48 out of 76- the r eadings were identical. Of the 28 compari sons 
in 'which they were different, the differences were only 0,1° in ] 1 
in stances, 0.2° in 12, and 0.3° in 3, with no local condition evident to 
explain th em. In 2 in stances the difference was 0.5°, and in both cases 
there was an evident ahnormality on the warmer side. 

In one case there wa s a seborrhoeic patch on one side of the face 
causing anidrosis and dryness, while the opposite side was cooler due 
to sweating. In the oth er case the similal' variation was due to itch on 
the right thigh, which gave ri se to irritation and an in crease of "kin 
temperature. 

II. COMPARISON OF A~EST IL ET[C AND NONAN ESTHETJC PAHTS 

BEFOHE AND AFTEH APPLICATION OF HEAT 

In thi s study the temperatures of an anesthetic part and of the 
cOl'l'e~ponding nonane tJl eti c part were fir st measured, under the same 
general condition s as in th e comparison of normal parts. After that, 
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T ABLE l.-;-T empemtures of co rres ponding normal parts of body, 
10 subjects, in deg rees ce l/tigrade. 

P art 
tested 

Ear, ri ght 

Do, left 

CIH'rk, rig'hl 

Do.' left 

Arm. r ig ht 

Do. left 

FO!"('lll"m, l'ight 

Do, left 

Dol' 11m, right 

Do, If'ft • 

P a lm, rig ht 

Do. left 

Chrst, right 

Do, left 

Thigh, rig'ht 

Do, lrft 

Leg, right 

Do, Irft 

" ~cbolThoea 
bItch 

G.K. 

--
33.2 

:3:3 .2 

:1:').0 

:35.0 

:)3.5 

33.5 

-
-

-

-

-

-
33.2 

3:3.2 
I 

33.9 

3!.0 

-

-
-

I 
A.K. B.S. 

----

- 31.5 

- 31.5 

33.5 3,1.5 

34.0" 3M 

32.7 3,1.5 

32.7 31.5 

33.5 34.6 

33.5 34.6 

- 34.6 

- 3,1..6 

34.5 -

34.6 -

- 35.0 

- 35.0 

- 34.-1, 

- 34.2 

- 34.0 

n o I - I 
I 

A.K. 
S.S. X.H. S.D. B. A .B. 

-- -- ---- --
13.4 3:1.5 34.7 3:3.5 :35.0 

33 . .,1, 33 . .,1, 3M 3:3.5 35.0 

:~5 .0 3,1.2 3!) .0 3.,1,.5 :35.!J 

35.0 3,1.2 3:').0 3,1.4 :'l5.9 

J:). l :33.8 34.3 34.5 35.7 

35.1 34.0 34.0 34.7 35.7 

3!.0 34.7 34.3 3.,1,. :") 35.3 

3.,1,.1 3.,1,.7 34.3 3.,1, .5 35.5 

33.9 34.8 34.1 33.7 35.1 

33.9 3! .5 34.1 33.7 35.1 

- - 3!.7 35.0 35.0 

- -- 3.,1,.9 35.0 35.0 

3D 33.4 33.7 34.4 35.5 

34.0 33.2 33.5 34 . .,1, 35.5 

34.3 31.2 34.0 3.,1,.0 35.5 

34.0 3! .2 33.9 34.0 35.5 

33.4 33.5 33.2 33.5 35.0 

33.2 33.4 33.1 33.5 35.0 
-

--::::=:=...~ 

G.~r. S.M. 

-- --
36.9 36.5 

36.9 :3G:) 

36.fi :3(;.0 

36.G 3fi.1 

:3!i .O 36.:) 

3(;'0 3G.5 

3G.2 35.8 

36.0 36.0 

36.1 35.7 

36.1 35.7 

3G.0 36.3 

36.1 36.3 

36.0 36.5!o 

36.0 36.0 

35.7 36.0 

35.9 36.0 

the effect::; of the appli cation of heat were determin ed, to see if either 
of those areas would accumulate more heat than the other. 

H rat ing lI'as dOll!' lI' ith a g lass of hot \\'atl'r ca refully maintained at 52 °C, applied 
Tor 5 minl1t('s, and the trmpr ra tu re was drtprmi nrd immrd iatply thereaftPl·. After one 
s id(' had been tested, t ill' other corres ponding pa rt was tested at OMe. \Vhen the test 
" 'as of fI pfllmar surface, the patient was caused to hold the g lflss of hot water t ightly 
fo r thr time s tated; whell it was of a dorsa l area, the g las,; wns app li NI firmly against 
thr ,;ll rf"a (·e. \Vhen t he hy poth('na1' eminencr \\'as to be test('d a nd there \\"('1'(' wast ing of 
mllse lC' and hollowing' of it, particular care wns taken in detf'J"mi ning the effect of heat
ing th:H thr g lflss conta inillg hot water should makt ' proper contact. 

'Th e r esults of these tes ts jn 22 ca~es a re given in Table 2. ' rrhe 9 
ca:;;€':;: included in the fi r ·t l)art of th e tahl e are from the group of mus
tratiYe cases de 'c rihed in the first part of thi:=; r epor t, they being the 
on e:-; aya il a bl e when the temperature- tes ting work was don e. The num
ber heing small, 13 othe r cases with unilateral anesthesias but no his-
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tory of bli ster ing wer e tested silllilarl~', to see if the r e:-: ults " 'ould be the 
same. 

RESU LTS 

B efore healill.rJ.-~'h e r esults given in rrahle 2 ~ho,,' that, befor e the 
appli cation of hea t, the anesthet ic parts .mmall~· lla\'e lower tempera
tures than the co rresponding normal parts on tJl e oppositr s id e of the 
hod~· . rl' lIi s is in agr('e lll ent with til e findings of Stein (2 ), and certa in 
other autho rs Illf'ntion ed hy hilll , and also lily own previous finding~ (I). 
Out of the 22 cases, the anesthetic area was the coole r in 1 9 case~. It 
" 'as lower hyl.O° or more in 12 cases, and by less than that alllountin 
the othe r 7. 1'lle least difference in tl lese cases was 0.3 ° (2 cases) , and 
the g rea test diffe rence was 4.7 ° ( I case ); the average difference was 
1.4°. 

Contrary to the usual findings, high er temperatures ,vere recorded 
in the anesthetic parts in 3 ca ses, and thel'e was an eyident explanation 
in eaeh in s tance. In one case (No . :3) the differenee wa~ 1.0°, and thi s 
was due to sweating of the normal pa rt whi ch ('ansed a lowering of the 
telllperature; th e anesthetic part was dry and llOt clue to an idro~i s . In 
the 2 other cases (No. ]2 and 17) thp telllperature~ of th e an e~th ti c 
parts wer e the higll er hecause of inflallllll ator~' condition s, once due to 
sepsis after injury (O.Go diffe rence ) and on('e d'll'e t o 'an injection of oil 
given a few days before the test was made (0.5° diffel'ence) . 

Afte1' heati11.rJ .- After the application of heat h~~ the method de
scribed, the anesthetic part was in eve}'y instance wanner than the co r
responding nonan es th eb c part. 1'he differences in the increases of tem
perature of th e two parts were 2.0° or Inore in 15 of the 22 'case:,. ~rh e 
range of differences was heh\'een O.Go (No. 17 ) and 5.0° ( No . 21) : the 
average was 2.3°. 

If on a g raph one were to dra\\' lin es he tween the original tempera
tures before heating and those r ecorded after heating of the b 'o area: 
compared, the two lin es would obviously cross in all cases but the :3 in 
which the origin al temperature of the anesthetic al'eas was the g reater. 

Dlscuss rO N 

Normal skin ean stand a certain amount of hea tilil g without hli~ te l' 
ing. Skin can s tand more heat wl1 en the temperatm'e is rai sed g radually 
than when the same tel\lperature is appli ed suddehl~' , because in th E' 
latter case the blood vessels do not have time to dilate sufficiently to 
adjust to it. In the heating experiment reported the 52°C tempel'at'ure, 
though appJi ed sudd enly and Hlaintained foJ' five minutes, did not pro
duce hli ster s in eitll e r th e normal or the anesthetic parts. 

Evidentl y tllose patients who ]l ad had bli s te r, J had exposed thelll 
se lves to higher temperatures than 52°C. ~1h e sign ificant thing is that 
in a ll cases it was th e same for anesthetie 'and ' l1onan es the tj c part:" :vet 
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T ABLE 2.-Compat·ison of tempel'atwrcs of a nes thetic (Ind COITeS1JOnding 
nonanesthetic parts, before and after heatin,{}, in degl'ees cell ti,{} rade. 

Case No. Area tested a 
\ Temperature/ heat ing 

Before I After IIncrease 

(a) Patients w'ith histo ry of blis terin,{} (9) 

l. (3302) Hypothenar, rt, Sa + 35,4 38,5 :n 
Do; It, Sa- 35.8 38.0 2.2 

2. (3457) Index, rt, palma r, Sa + 29.2 39.2 10.0 
Do, It, Sa- 30.3 38.5 8.2 

3. (2498) Hypothenar, It, Sa + 32.4 39.4 7.0 
Do, It, Sa- 33,5 37.8 4.3 

4. (3433) Hypothenar, rt, Sa + 34.8 39.5 4,7 
Do, It, Sa- 36.0 38.7 2.7 

5. (3182) In dex, It, dorsum, Sa + 32.2 40.0 7.8 
Do, It, Sa- .31.2 38.0 6.8 

6. (2156) Index rt, dorsum, Sa + 29.0 34.5 5.5 
Do, It, Sa - 30.7 34.0 3.3 

7. (2109) Ri ng, rt, palmn r, Sa + 33.5 40.8 7.3 
Do, It, Sa - ' 34.4 39.5 5.1 

8. (2692) H ypothenar, rt, Sa + 30.2 39.5 g.:) 
Do, It, Sa- 31.2 38.0 6.8 

9. (3057) Middle, r t, dorsum, Sa + 34.2 41.0 6.8 
Do, It, Sa- 34.8 40.0 5.2 

blister s appeared only on the anesthetic parts. Therefore there must 
be sOllie factor in the an es thetic parts which was r esponsibl e fo r thi s 
differ ence. In the experiments repor ted there were two findin gs in the 
anes thetic parts which were signifi cant. These 'were, (a) a lower tem
pera ture record- usually-before the applicati on of heat, and (b) a 
higher temperature record- always-after the application of heat, in 
compari son with the temperature r ecords of the corresponding normal 
parts. 

The question arises why the temperature was the higher in the 
anesth etic parts after application of heat. Heat is tran smitted 0 1' tran s
ferred. to other parts by radiati on, conduction and convection. H eat 
appli ed to the skin is di ssipated partly by radia tion through the a il', 
partly by conduction through the solid ti ssues of the skin, and mainly 
by convection through cutaneous blood vessels. In the cases in our 
experiment the loss of heat by radiation from the anes thetic and the 
Jl omines thetic parts must have been the same, the temperature of the 
hot water and the room tempera ture being constan t in each in stance. 
,]~h e conduction of heat from the hea ted parts to the adj ojning parts of 
the skin was also same, the temperature of the wa ter, time of exposure, 
and the ti ssue conducting the heat (i.e., the skin of the corresponding 
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TABLE 2.-(Co1ttinued) 
(b) Patients without history of blistering (13) 

10. (2716 ) 1 [ypothcnar, rt, Sa + 33.7 40.0 6.3 
Do, It, Sa- 34.3 38.0 3.7 

n . (3359) Hypothenar, It, Sa + 33.0 39.0 6.0 
Do, rt, Sa- 34.3 37.0 2.7 

]2. (2260) Middle, It, dorsum, Sa + 35.6 43.5 7.9 
Do, rt, Sa- 35.0 41.6 6.6 

13. (3031 ) H ypothenar, rt, Sa + 32.0 40.6 8.6 
Do, It, Sa- 35.0 30.5 4.5 

14. (3417 ) H ypothenar, rt, Sa + 29.5 40.5 11.0 
Do, It, Sa- 30.8 30.0 8.2 

15. (3021) H ypothenar, rt, Sa + 34.7 40.5 5.8 
Do, It, Sa- 35.2 39.0 3.8 

] 13. (14:32) Hypothenar, It, Sa + 31.0 39.5 8.5 
Do, rt Sa- 34.6 38.5 3.9 

17. (3328) Hypothenar, rt, Sa + 3,1.0 3!J.6 5.6 
Do, It, Sa-- 33.5 38.5 5.0 

18. (1079) Hypothenar, rt, Sa + 30.6 36.0 5.4 
Do, It, Sa-- 31.6 35.0 3.4 

19. (3573) H ypothenar, rt, Sa + 33.7 42.0 8.3 
Do, It, Sa - 34.0 40.0 6.0 

20. (2857) Hypothenar, It, Sa + 35.7 41.5 5.8 
Do, rt, Sa- 37.2 41.0 3.8 

21. (3432) Middle, It, palmar, Sa + 30.0 41.0 11.0 
Do, rt, Sa- 34.7 40.7 6.0 

22. (3022) Hypothenar, rt, Sa + 36.4 40_5 4.1 
Do, It, Sa --- 36.7 39.6 2.9 

n The words "area" and " fin ger" are omitted, the meaning being clear witllOut them. 
Sa+ = anesthetic to li ght touch; Sa - = nonanesth etic. 

parts of the same patient) being the same. Therefore there must be 
some difference between the convection of heat from the normal and 
the anesthetic parts. Had the convection been same after application of 
heat the temperature record would have been same on either side. A 
higher temperature record in the anesthetic parts is indicative of less 
convection of hea t from these parts causing more accumulation of heat. 

Dissipation of heat in the skin depends upon vascular dilatation, 
causing increased circulation of blood. Less than normal dissipation of 
heat from the anesthetic parts is indicative of less dilatation of the 
blood vessels of those parts than of th(l !";e of the normal parts. This is 
suggestive of capillary contraction in the anesthetic parts. 

That there is capillary contraction in anesthetic parts is also evident 
from the fact that, before the application of heat, anesthetic parts are 
usually somewhat cooler than the corresponding normal parts. The 
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lower te l11pe rat\ll'e is indi ca tive of less circul ation of blood , a nd that
other things be ing normal- is due to capi ll a ry ('o n traction. 

Two factors are involved in th e matter of hea ting. (0) ']' he initial 
temperature of the a nes thet ic parts he ing lo\\"e r than that of the no rmal 
parts before the application of heat, these par ts have to ad jn:-:t to a 
higher differ ence of temperature after exposure to hea t. (1)) 'ril e bl ood 
vessels of the anesthetic parts do not dilate afte r expos ur(> to heat to tIl e 
same extent as those of t il e normal parts, and eonse<1uentl~' tll er e i ~ less 
diss ipation, hut r athe r an acc umulation, of heat. 'l'll ese t\\' O i'aeton; 
may he respons ibl e fo r th e pl'odnct ion of hli s ters, when a te nl)wratul'e 
in suffici en t to cause bli . teri ng or: nOl'lllal parts provf'sto he :-:uffie iE' ll t to 
cause hli s te rs in the a nesthet ic parts. 

That, it seems ev ident, is "what Il appened in our pati ents Wl1 0 had llad 
blisters. Tn tIl e case of ciga rette smokin g, fo r eXfllllpl e, the hUl'Il ing end 
graduall y appr oaches the h\'o fingers holding the cigaret te. ,rhen one 
of these finger s is not anesthe ti c, it is self-ev ident tllat til e pat it' ll t will 
lI Ot all ow the hurning t'nd to COllIe so near to the skin as to ht' ulllwal'
ahle to that fin ge t'. 'Phe refo l'e the te lllperature whieh \\"as I)(>a l'ahl t' to 
the normal finger , du e to normal di ss ipat ion of ll eat, caused bli :-:ters in 
the adjoini.IJg anestheti c finge r because of less di:-:s ipation of heat. ']'h e 
s ituation was s jmilar in the case of hli s tering f rolll drjnking hot tea. Tn 
the case of cooking, it was not that a particular ]land or a parti cular 
finger was esp ecially susceptibl e to heat or . was JIl or e expo:-:ed to heat 
every time. But in spite of proper and equal precaution;-; fo r hoth 
hand s, hlister s appeared on the anesthetiC' ha nd 01' on the ane:-:th et ic 
parts of the same hand, where ther e llIUSt have been somewh at lll ore 
accumul ation of heat In Ol e case of hot cOlllprt'. ses usually hoth hand:, 
corn e in contact with the same telllperatur e during the proce :-::-: of wring
ing and press ing th e wet cotton, but bli ster s appeal' on tIl e a ne;-;thetic 
part. T her e lllust have been some acculllulati on of hea t in thi:-: part, 
g r eater than elsewhere hecau se the heat was not as qu i ckl~~ di;-;:-:ipated 
as in the normal parts. ~rhe same pri nciple was invo lved, i t lllU:.:t he 
concluded, in the othe r cases of selec tive bli s te rin g whi ch Ita " e hf.'t' l1 
cited. Presumably i t was accumulation of the Ileat produced b~~ fr icti on 
due to ringing the bell with a stick which had the sallle effeet on the 
anes thetic finger of th e pati ent who bli. tel'ed after that f' xe rci:-:e. 

SUMMARY A KD COXCL uSJOXS 

] . L eprosy patients frequently get burn s of their anesthetic ha nds, 
because the lack of sensation I)l'events them frolll r ealizing when the 
heat to whi ch they a r e expo.ed is excessive and ha rmf ul. H erlee thf'~~ 
O'et burn ed unkn owingly. 

2. 'Ther e are in s tance. ', however, in which the h eat is not exce:-:;-; i" l:' 
fo r normal skin, but a part of one hand or one 0 1' lllor e of the fingers 
are anes theti c. ]n that even t bli s ter s will appeal' onl y on the an e~th p tie 
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part;.;, and 110t on th e adjacent or on the corresponding normal parts. 
In these caf'es, evid ently, th e heat is not unbearabl e, or so great a~ to 
cau:-:e hurn:-: of normal parts. 

3. To find out wh~' the effect of the same temperature ~hould he so 
differ ent in tIl e an es theti c and in the nonanestheti c parts, an inves tiga
tion was can-i ed out on 22 pati ent during ,the last four ~'ears with the 
use of a thermocoupl e and light-trace galvanometer. rPhe teJllperatures 
of the an es theti c and of the corresponding normal parts were r ecorded, 
hefore the appli cati on of heat (52°C for 5 minutes ) and al so immedi 
ate!,\' afterward . 

.f. Before the appli cation of heat the an es theti c parts usually showed 
a lower telllperature than the conesponding norlllal parts. ~]lhi s is held 
to be indicative of less active blood circulation in th e anesthetic parts, 
due to con tracti on of the blood vessels. 

5. After the application of heat the an es th eti c parts alwa~' s showed 
a higll er temperature than th e normal parts, indi cative of less di ssipa
tion of heat. ~I~hi s is ascribed to in suffi cient dilatation of tll e hlood ve '
sels eausing more accumulation of heat in the an es theti c parts than in 
tIl e c-ol'responding n01'l1Ial parts. 

n. It is concluded that there ar two factors in selective bli stering. 
(a) The initial temperature of an anes thetic part being lower than that 
of tIl e corresponding normal part, that part has to adjust to a O'reater 
difference of temperature after application of Il eat. (b) Th er is mor e 
accumulation of heat and more ri se of temperature in an anes thetic 
part than in the cOl'l'esponding normal part. These two factors appear 
to he r esponsible for th e production of bli s t el~s in the an esthetic parts. 
A temperature whicll is just in sufficient to produce hli s ter s in a normal 
part may be just suffici ent to produce bli ster s in an an es theti c part. 

7. The experiment r eported furth er confirms my previou ' observa
tion that the neural signs in leprosy are closely a ssociated with capillary 
contraction, causin'g diminution of blood supply in the skin of anes th etic 
parts. The study al so confirms previous findings that the temperature 
of the anesthetic parts is lower than that of the nonanes thetic parts. 

8. Thi s study has opened up a new and fruitful line of study. 

RESUME X Y CONCLUSJO::-<ES 

1. Los leprosos r eciben frecuentemente quellladuras en sus manos 
anes tesiadas, porque la falta de sensibilidad impide que se den cuenta 
de que el calor al que 'e exponen es excesiyo y nocivo, y de aM que se 
quelllen sin saberlo. , 

2. Sin embargo, hay caso: en que el calo]' no es·excesivo para ]a pi el 
norma], pel'o en que una pO'licion de llna man o 0 uno 0 mas dedos e. bin 
in sensibilizados. En ese caso, no aparecedm ampollas m tl S que en ]a 
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partes anes tesi~das , y no en las nonna1es adyacentes 0 correspondien
tes. E n esos casos, manifies talll ente, e1 calor no es intolerabl e 0 tan 
intenso que produzca quemaduras en tejidos normul es. 

3. A fin de descubrir pOl' que el efecto de la misma temperatura 
resultaba tan di stinto en las partes anes tesiadas y en Ja s inanes te
siadas, se ha ll evado a cabo una inves tigacion en 22 enferl1los durante 
los llltimos cua tro an os, u 'and o en ella una pjla termoelectri ca y un 
galvanometro de percepcion deli cada. Se registraron las tempera
turas de las partes 'an es tesiadas y de las normales correspondi entes, 
antes de la apli cacion del cal o r (52 0 C. pOl' 5 rninutos ) y ademas 
imnedi a tamente despues. 

4. Antes de la apli cacion del cal or , las par tes anestesiadas revelaron 
pOl' 10 general una temperatura mas baja que las normales correspon
dientes. Re con sidera esto como indicativo de menor ad ividad de la 
circulacion sang uln ea en las partes in sensibilizada!", dehido a con
t raccion de los vasos sangulneos. 

5. Despues de la aplicacion del calor, las partes anes tesiadas 1'e
velaron siempre una temperatura ])laS alta que las nonnal e1:,: , indi cati vo 
esto de menos di sipacion del cal or. E sto se atribuye a in suficiente 
dilatacion de los vasos sanguineos, que ocasiona mas acumulacion del 
calor en las partes anestesiadas que en las normales correspondientes. 

6. Se deduce que fi g uran dos factores en la vesiculacion selectiY[l: 
(a) Siendo la temperatura inicial de una parte anes tesiada mas baja 
que la de la parte normal correspondiente, dicha parte ti ene que aju
starse a una difercncia mayor de tempera tura despues de In aplicacion 
del cal or. (b) H ay rna!" acul1lUlacion del calor y mas aumento de tem
peratura en una parte an es tesiada que en la norma] correspondi ente. 
E stos dos factores parecen ser los causantes de la formacion de ampol
las en las partes an estesiadas. Una temperatura que es apenas in sufi
ciente para producir ampollas en una parte normal puede resultar 
apenas suficiente ' para producir al1lpollas en una anestesiada. 

7. El experimento descrito confirma nuevamente In observacion 
anterior del A., en el sentido de que los signos neuraies en Ia lepra se 
hallan lntimamente a sociados con la contraccion capilar, ocasionando 
disminucion del ri ego sanguineo en la piel de las partes anestesiadas. 
El estudio confirma ademas halla7.O"os anteri ores, al d edo de que la 
temperatura de las partes anestesiadas es mas baja que Ia de las otras. 

8. E ste esh~dio inaugura una senda nueva y fructlfera de investi
gacion. 
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