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Many leprosy patients get blisters from time to time, due to burns
or scalds. Burns are caused either by close proximity or direct contact
with flame or heated solid bodies, and scalds by action of steam, boiling
water, or other hot fluids. Blisters are more commonly found on anes-
thetic hands 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 being sufficient to cause burn but because the hand was insensitive
to heat it was not retracted, with the result that he burned himself
unknowingly.

There are other instances, however, in which the heat is not unbear-
able and only part of one hand is anesthetic, or of the two hands
exposed to the same heat only one is anesthetie, and blisters appear
again and again on the anesthetic parts and not on the normal parts.
Here, evidently, the heat is not enough to cause burns of normal parts,
but still it produces blisters in aresthetic parts.

[LLustrATIVE (CASES!
A, CIGARETTE SMOKING

Case 3302 (P.G.1L.). The patient occasionally gets blisters on the radial side of the
distal part of his right middle finger, but none on any other finger. These are aseribed
to the smoking of country-made cigarettes (bidi}. The adjoining sides of the distal
parts of the right index and middle fingers arve subjected to the heat of the burning end
of the eigarette. Blisters oceur only on the medial side of the right middle finger, which
is anesthetic; the distal part of the index finger is not anesthetic. The extent of
anesthesin and how the eigarette is held are shown in Text-fiz. 1. A photograph of the
area of lnli.-'ll»riu‘u is shown in Fig, 1.

"In the sketehes used to illustrate these ease reports, the anesthetie parts are shown by
vertical lines, The locations of blisters are usually indicated by cross-marks,
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Case 1362 (J.C.). This patient gives a similar history of blister formation on the
right middle finger only, from smoking cigarettes held between the right index and middle
fingers. There is an anesthetic area covering the right middle finger, proximal parts of
the right index and ring fingers, and the adjoining part of the dorsum of the hand, but
the distal part of the right index finger is not anesthetie,

Casg 1547 (K.C.). This patient, a heavy smoker, is practically never free from
blisters, which appear frequently on the index and middle fingers and oceasionally on
the ring and the little fingers of both hands but never on his thumbs. The eigaretie is
usually held between the indox and middle fingers of ecither hand, but when it gets short
he somefimes holds it between {he thumb and index finger. Therefore, both sides ot the
index finger and the radial side of the middle one, and the thumbs of both hands, are
exposed to the heat. As shown in Text-fig. 2, blisters oceur on all of the contact arcas
except those of the thumbs, which are not anesthetic whereas the rest of the hands are
anesthetic, Oceasionally he gets blisters in ot her anesthetie parts due to accidental con-
tact with the burning end of the cigarette. One such uleer is seen at the tip of the left
ring finger in Fig. 2, and two on the dorsum of the right middle finger.

ok 2
&
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TexT-Fie. 1. Case 3302, Showing how the cigarette is held between the elds of the
forefinger (not anesthetie, not blistered) and the middle finger (anesthetie, subject to
blistering ).

Text-Fig, 2. Case 1547, Blisters oceur mainly on the index and middle fingers of hoth
hands, not on the thumbs (not anesthetic).

B. Tea DRINKING

Casg 3457 (L.B.). This patient sometimes gets blisters on her right index finger
(Fig. 3) due to drinking hot tea from a olass, Text-fig. 3 shows the way she holds the
glass with her right hand, and the extent of anesthesia of the index finger. All the fingers
and part of the palm of the right hand ecome info contact with the glass and are there-
fore exposed to the same heat, yet blisters appear only on the anesthetie part of the
index finger,

CAsE 2149 (S.B.). This woman gets blisters on the palmar surface ot the lert middle
and index fingers, but not on any other finger. She is acenstomed in taking tea to hold
the teacup between the thumb and the index and middle fingers of the lett hand: the other
fingers of that hand are bent, as shown in Text-fig. 4, and eannot be used tor holding
the enp. Blisters oecur on the contaet fingers, which are anesthetice, but not on the thumb,
whieli is not anesthetie,
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C. Cooking

Uase 1758 (R.C.). This patient @ets blisters on the ulnar side of her right hand,
When cooking her food she nses tongs to i hot ntensils so thai her ha

nds may not come
i contaet with them, hut the hands are exposed to heat when the

cooking pot is placed

4

TEXT-F16, 3. Case AT, Showing the extont of anesthesin
how the gluss of hot tea is held,

(right  index finger), and

TEXT-F16. 4, (Case 2149, Blisters oeeur only on the useful but anesthetie index and
middle fingers from holding Lot teacup,
over and taken off the fire, As a result she gets blistors on the anesthetic parts of hor
right hand, hat not on the adjacent normal parts or on the lett hand, whicl are nomn-
anesthetic,  Text-fig, 5 shows the extent of the anesthotic parts of the right hand, whicl
are linhle to blistering,

Case 1651 (S.B.). This woman has a similar hisluz'_\' of getting hiurns on her right

hanuld, exeepting the right thumb, while cookine, Althongh she holds the rines of the
cooking pan with picees of cloth folded several times for proteetion, fhe

!

TEXT-FI6, 5. Case 1738, Showing the anesthetie
injury when cooking,

cloth neverthe-

parts of the right hand, liable to

TexT-Fi6. 6. Case 1651, Showing the anesthesin of the right hand,

which area alone is
liable to burns while cooking, :
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less becomes heated. The heat 1s not enongh to eause burns on her vight thumb or on any
part of her lett hand, but still it causes burns of the anesthetie fingers of her right hand.
The extent of the anesthesia of that is shown in Text-fig. G.

Case 24958 (A.D.). Another ease of burns due to cooking, Here the bhisters appear
on the left hand, which is anesthetie with contractures as shown in Text-fie. 7, but not
on the right hand, which is nonanesthetie,

Case 3249 (R, This man, who cooks his own food, also gets oceasional burns on
different parts of his left hand only, which is anesthetic with contractures; his right
hand is nonanesthetie,  There are sears on the left hittle and middle fingers, and leuco-
derma on the latter, due to burns. (A drawing of this hand would be very similar to
Text-fig, 7.)

D. Coxracr Wrern Hor Warkr

Case 3288 (S.K.B.). The trouble in this ease was eaused by a compress of cotton
soanked in hot water which the patient himselt applied to his right hand. The whole of
that hand was subjected to the same degree of heat, but it produced a blister on his right
ring finger only, which alone was anesthetic, as shown in Text-fig. 8. No blister ocenrred
on the other fingers or on the adjoining parts of the hand, although the hot cotton
touched those parts also.

7

\,

TexT-Fi6. 7. Case 2498, Showing complete anesthesia of the left hand, with contrae-
tures of fingers, this hand being liable to blisters when cooking but not the nonanesthetie right
kand.

TexT-Fi6. 8. Case 3288. Blistering from a hot compass occurred only on the anesthetie
ring finger, as indicated,

Case 3433 (N.C.S.). A similar ease of blistering after a hot compress, applied by
the patient to his right hand. The cotton touched normal parts also, but it produced a
blister only on the ulnar side of the hand where there was anesthesia. The blistering
was severe enough to canse a sear, shown in Fig. 4. Text-fie. 9 shows anesthesia over
the dorsum of the hand and the little finger, and on the ulnar side of the ring finger.

Case 3182 (G.G.). This patient applied a hot compress to his left arm because the
ulnar nerve was painful. He wrung the excess of hot water trom the cotton hetween the
thumbs and the index fingers of the two hands. All these fingers were therefore exposed
to the same heat, but blisters appeared only on the left index finger (Fig. 5), the only
one which was anesthetic. There was no blistering of the thumbs or of the right index
finger, which were nonanesthetie. Text-fig. 10 shows the anesthesia of the left index
finger.
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Case 2156 (S.B.D.). This patient spilled hot water all over her right hand, after
which there ocenrred blisters on the right index finger and nowhere else. Text-fie, 11
shows the extent of the anesthesia, involving no other finger than the right index.

TexT-Fig. 9. Case 3433,
Extent of anesthesia of hand on
the ulnar border of which a hot
compress produced o blister.

TEXT-F16. 10, Case 3182
Anesthesin of  the left index
finger, which blistered after
preparing a hot compress,

d

Case 2109 (B.D.). This patient got a blister on the palmar surface of the right ring
finger after grasping the handle of a kettle eontaining hot water. Later he got a similar
blister at the same site after ringing the bell of a temple with a stiek in his right hand
for about 15 minntes. There was no blister on any of the other fingers of that hand,
which were nonanesthetie. Text-fig, 12 shows that the anesthesin was confined to the
right ring finger. Fig. 6 shows sears on that finger due to blisters,

. Coxrtacr Wrrin Hearep Sontn Bonies

TeExT-Fig. 11, Case 2156,
Anesthesin of right index fin-
osor, where blistering oceurred
after spilling of hot water,

TexT-Fig. 12, Case 2109,
Anesthesin of the right ring fin-
aor, which alone blistered after
holding the handle of a hot- 11

water kettle,

Case 2602 (B.B.G.). This patient is a ehemist who, in his work, is likely to toneh
or approach a heated bunsen hurner with either hand. Oceasionally he gets blisters, but
on the ulnar side of his right hand only. As shown in Texi-fig. 13, that side of that hand
is anesthetie, and the last two fingers are contracted; the left hand, which does not get
burned, is not anesthetie.

Case 3057 (B.S.C.). This patient gets blisters on the tip of his right middle finger.
He adjnsts the wick of his hurrieane lantern by grasping the key with his right thumb
and the index and middle fingers. Thus the tips of all three fingers come into contaet with
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the hot ehimney from time to fime, but blisters oceur only on the right middle finger,
which alone is anesthetie, as shown in Text-fie, 14,

L 14\

TexT-Fig. 13, Case 2692, Anesthesin and deformity of the ulnar side of right hand,
which is lable to blistering from the heat of the bunsen burner,

TexT-Fi6. 14, Case 3057, Anesthesin of right middle finger, which alone is liable to
blister after contaet with a hot lantern chimney.

In the cases cited the anesthetic parts and the adjoining or corres-
ponding normal parts were subjected to the same temperatures, vet
blisters appeared on anesthetic parts only. It is evident from this that
a temperature which is of no consequence to normal parts may produce
blisters on anesthetic parts. Why the effeet of the same temperature
on anesthetic and nonanesthetie parts should be so different was not
known. Hence this matter has been investigated during the last four
vears.

TEMPERATURE INVESTIGATIONS

These investigations, carried out with a thermocouple and light-
trace galvanometer, comprised, first, a control series of tests of cor-
responding normal parts of the body, in 10 individuals. Temperature
records were then made of anesthetic and nonanesthetie parts, before
and after the application of heat. For the latter study there were avail-

Descriprioxy oF Prate

Fig. 1. Case 3302, Blister from eigarette smoking on the middle finger (anesthetie),
not un the adjacent side of the forefinger (not anesthetic).

FiG. 2. Case 1347. Blisters from eigarette smoking on fingers, but not on the thumbs,
which are not anesthetie,

Fig. 3. Case 3457. Blistering of right imdex finger, which alone is anesthetie, from hold
ing a glass of hot tea.

Fic. 4. Case 3433, Sear on the ulnar sude of the hand due to a blister from a hot
COmpress,

Fig. 4. Case 31820 Blisters due to preparation of a hot compress, on the left index finger
which alone was anesthetie,

FiG. 6. Case 2109, Sears on the palmar surface of the anesthetie right ring finger, due
to repeated blistering,
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able <everal of the i!:ll-li-ul.a' whio had i’\l“"'l"lll'l'li Blisterme ol anesthetie

parts recorded o the Torecoime seetion ol this report, These oh=erva
trons were extended on =everal other patients with anesthesia on one
<ide hot none on the opposite <ide,
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Instrument.—The apparatus used consisted of a rhl-l'mm‘lrllplt' and a leht-trace
calvanometer made by Hartmann and Braun, Frankfurt on Main, Germany, shown in
Pig. 7.

The thermocouple is composed of two welded junetions of iron and constantan wires.
The reference junction is enceased in an insulated metal tube and immersed 1 water at
any desived temperature, side by side with an aceurately graduated standard mereury
thermometer reading direetly to 0.1°C,
stirrup mounted on an insulated handle, The two junetions are connected to each other
m series, and the two free ends arve connected to a red and a black plng pin imdicating

The measuring junetion is in the form ot a

positive and negative terminals, respectively.

The Light-trace galvanometer, the measuring instrument, consists off a suspended
coll mirror galvanometer and a fine slit illuminated by a lamp, the sharp linear image
of which is foeused by the concave mirror and moves over a gradnated translucent seale.
The reading of the lower seale is from 157 to 45°C.

When a difference of temperature is ereated at the two junetions of the thermocouple,
an eleetromotive foree (e.m.f.) is generated. This enrrent, flowing through the galvan-
ometer, causes a deflection of its coil whieh is magnified by the lamp-mirror and seals
arrangement.

Fi6. 7. The apparatus used in testing the surface temperature of the skin.
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In using the instrument, the objeet of which the temperature is to be measured is
touched by the center of the thermocouple wire mounted on the stirrup handle. The
reading ot the defleetion of the light spot on the lower seale gives the temperature of the
objeet tonched in degrees centigrade.

General precautions—To obtain uniform results, as far as possible,
all the examinations of a particular patient were done at the same time.
Before examination the patient was asked to rest, and not to rub or
serateh the parts to be tested. Doors and windows were closed, and the
fans were stopped to avoid draught. The patient was told to turn his
head away from the parts to he tested. lxactly the same points on
either side were tested, to avoid normal variations due to dissimilarity
of parts. The winter months were found to be the best time for
the examination, when the differences of temperature between anes-
thetic and nonanesthetic parts were more marked, the temperature
of normal parts were not affected by sweating, and the patient and the
examiner suffered no discomfort from the closing of the room and the
stopping of the fans. The parts to be tested were examined carefully
to make sure there was no complicating factor, such as some other skin
disease or some inflammatory condition, which might influence the
reading.

I. TESTS OF CORRESPONDING NORMAL PARTS

FFor purposes of control, the temperatures of normal parts of the
hody on the opposite sides were compared in 10 individuals. First the
reference temperature and the room temperature were noted. After
that the thermocouple was applied to the areas to be tested, one after
the other, and the readings recorded. The findings are given in Table 1.

RESULTS

In a great majority of the comparisons of areas with normal sensa-
tion—48 out of T6—the readings were identical. Of the 28 comparisons
in which they were different, the differences were only 0.1° in 11
instances, 0.2° in 12, and 0.3° in 3, with no local condition evident to
explain them. In 2 instances the difference was 0.5°, and in both cases
there was an evident abnormality on the warmer side.

In one case there was a seborrhoeic pateh on one side of the face
causing anidrosis and dryness, while the opposite side was cooler due
to sweating. In the other case the similar variation was due to iteh on
the right thigh, which gave rise to irritation and an increase of skin
temperature.

. COMPARISON OF ANESTHETIC AND NONANESTHETIC PARTS
BEFORE AND AFTER APPLICATION OF HEAT
In this study the temperatures of an anesthetic part and of the

corresponding nonanesthetic part were first measured, under the same
general conditions as in the comparison of normal parts, After that,
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Tagre 1.—Temperatures of corresponding normal parts of body,

10 subjects, in degrees centigrade,

i (}.l{.! AK.|BS.|ss. |NR.|sD. | AF 4B oM | s

Ear, right 332 } o | 34.5 | 33.4 | 335 | 387 | 335 | 35.0 | 36.9 | 365
Do, left 1332 | — | BLG 334 334345 335 350 369 365
Check, right 35.0 | 335 | 345 | 35.0 | 342 | 35.0 | 345 | 35.9 | 36.6 | 36.0
Do, left 35.0 | 34.0° 345 | 35.0 | 342 | 35.0 Bh4 359 36.6 36,1
Arm, right 335 | 32.7 : 345 | 35.1 33.8 | 343 | 345 | 35.7 | 36.0 | 36.5
Do, lett 33.5 | 32.7 | 34.5 | 35.1 | 34.0 | 34.0 | 347 | 357 | 36.0 | 365
Forearm, right — | 33.5 l 34.6 | 34.0 | 347 | 343 | 345 | 35.3 ' 36.2 | 35.8
Do, left — | 335 | 34.6 | 341 ! 34.7 | 34.3 | 345 ! 35.5 | 36.0 | 36.0
Dorsum, right — — 34.6 | 33.9 | 34.8 | 341 | 33.7 ‘ 35.1 | 36.1 | 35.7
Do, left — | — | 346|339 |345 | 341 337 | 351 | 361 | 35.7

Palm, right — | 45| — — ! — | 347 i 35.0 | 350 | — —

Do, left — |s46| — | — | — [349 350|350 — | —
Chest, right 33.2 — | 35.0 | 341 | 334 | 33.7 | 344 | 355 | 36.0 | 36.3
Do, left | 33.2 — [ 35.0 | 34.0 | 332 | 335 344 | 355 36.1 I 36.3
Thigh, right 339 | — : 344 | 343 | 342 | 34.0 | 34.0 | 355 | 36.0 | 36.5"
Do, left 310 | — 34.2 | 34.0 [ 342 | 33.9 | 340 | 35.5 I 36.0 0 36.0
Leg, right — l — [340 334 |335|332 (335 | 35.0 357 36.0
Do, left 340 332|334 331 335 | 35.0 | 35.9 | 36.0

* sehborrhoea
" Itch

the effects of the application of heat were determined, to see if either
of those areas would aceumulate more heat than the other.

Heating was done with a glass of hot water earefully maintained at 52°C, applied
for 5 minutes, and the temperature was determined immediately thereatter, After one
side had been tested, the other corresponding part was tested at once. When the test
was of a palmar surface, the patient was caused to hold the glass of hot water tightly
for the time stated: when it was of a dorsal area, the glass was applied firmly against
the surface. When the hypothenar eminence was to be tested and there were wasting of
musele and hollowing of it, particular eare was taken in determining the effeet of heat-
ing that the glass containing hot water should make proper contact.

The results of these tests in 22 cases are given in Table 2. The 9
ases ineluded in the first part of the table are from the group of illus-
trative cases deseribed in the first part of this report, they being the
ones available when the temperature-testing work was done. The num-
ber being small, 13 other cases with unilateral anesthesias but no his-
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tory of blistering were tested similarly, to see if the results would be the
same.
RESULTS

Before heating.—The results given in Table 2 show that, before the
application of heat, the anesthetie parts usually have lower tempera-
tures than the corresponding normal parts on the opposite side of the
hody. This is in agreement with the findings of Stein (*), and certain
other authors mentioned hy him, and also my own previous findings (7).
Out of the 22 cases, the anesthetic area was the cooler in 19 cases. It
was lower by 1.0° or more in 12 cases, and by less than that amount in
the other 7. The least difference in these cases was 0.37 (2 cases), and
the greatest difference was 4.7° (1 case): the average difference was
1.4°.

Contrary to the usual findings, higher temperatures were recorded
in the anesthetic parts in 3 cases, and there was an evident explanation
in each instance. In one ease (No. D) the difference was 1.0°, and this
was due to sweating of the normal part which caused a lowering of the
temperature; the anesthetic part was dry and hot due to anidrosis. In
the 2 other cases (Nos. 12 and 17) the temperatures of the anesthetie
parts were the higher hecause of inflammatory conditions, once due to
sepsis after injury (0.67 difference) and once due to an injection of oil
given a few days before the test was made (0.57 difference).

After heating—After the application of heat by the method de-
seribed, the anesthetie part was in every instance warmer than the cor-
responding nonanesthetic part. The differences in the inereases of tem-
perature of the two parts were 2.0° or more in 15 of the 22-cases. The
range of differences was hetween 0.6 (No, 17) and 5.0° (No. 21): the
average was 2.3°

[f on a graph one were to draw lines between the original tempera-
tures before heating and those recorded after heating of the two areas

)

compared, the two lines would obviously eross in all cases but the 3 in
which the original temperature of the anesthetic areas was the greater.

DISCUSSION

Normal skin can stand a certain amount of heating without blister-
ing. Skin can stand more heat when the temperature is raised gradually
than when the same temperature is applied suddenly, because in the
latter case the blood vessels do not have time to dilate sufficiently to
adjust to it. In the heating experiment reported the 52°C' temperature,
though applied suddenly and maintained for five minutes, did not pro-
duce blisters in either the normal or the anesthetic parts,

Ividently those patients who had had blisters had exposed them-
selves to higher temperatures than 52°C. The significant thing is that
in all cases it was the same for anesthetic and nonanesthetic parts, vet
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TABLE 2—Comparison of temperatures of anesthetic and corresponding
nonanesthetic parts, before and after heating, in degrees centigrade,

| _ .'I':-mpe-mtuu-/iwat-ing

Case No. | Area tested ® —
Before | After |Increase

(a) Patients with history of blistering (9)

1. (3302) Hypothenar, rt, Sa + 35.4 38.5 3.1
Do, It, Sa— 35.8 38.0 22

2, (3457) Index, rt, palmar, Sa + 29.2 390.2 10.0
Do, 1t, Sa— 30.3 38.5 8.2

3. (2498) ‘ Hypothenar, 1t, Sa + 324 304 | 7.0
| Do, It, Sa— 33.5 37.8 L3

| .

4. (3433) ‘ Hypothenar, rt, Sa + 34.8 395 4T
Do, It, Sa— 360 | 387 | 27

5. (3182) | Index, It, dorsum, Sa -+ | 322 | 400 | 78
| Do, It, Sa— 31.2 | 38.0 6.5

6. (2156) | Index rt, dorsum, Sa + | 20.0 34.5 5.5
| Do, It, Sa— | 307 34.0 3.3

7. (2109 Ring, rt, palmar, Sa -+ 335 408 | 7.3
Do, It, Sa— 344 | 395 | 51

8. (2692) | Hypothenar, rt, Sa + 30.2 39.5 9.3
| ]_]n, It, Sa— | 312 | 38.0 6.8

9. (3057) Middle, rt, dorsum, Sa + | 342 | 410 6.8
Do, It, Sa— | 348 40,0 5.2

blisters appeared only on the anesthetic parts. Therefore there must
be some factor in the anesthetic parts which was responsible for this
difference. In the experiments reported there were two findings in the
anesthetic parts which were significant. These were, (a) a lower tem-
perature record—usually—before the application of heat, and () a
higher temperature record—always—after the application of heat, in
comparison with the temperature records of the corresponding normal
parts.

The question arises why the temperature was the higher in the
anesthetic parts after application of heat. Heat is transmitted or trans-
ferred to other parts by radiation, conduction and convection. Heat
applied to the skin is dissipated partly by radiation through the air,
partly by conduction through the solid tissues 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 anesthetic and the
nonanesthetic parts must have been the same, the temperature of the
hot water and the room temperature being constant in each instance.
The conduction of heat from the heated parts to the adjoining parts of
the skin was also same, the temperature of the water, time of exposure,
and the tissue conducting the heat (i.e., the skin of the corresponding
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TasLe 2.—(Continued)
(L) Patients without history of blistering (13)

10, (2716) ! Iypothenar, rt, Sa + 33.7 40,0 | 6.3
Do, It, Sa— 343 | 380 | 37
11, (3359) Hypothenar, 1f, Sa + 33.0 39.0 \ 0
| Do, rt, Sa— : 34.3 37.0 2.7
12, (2260) Middle, 1t, dorsum, Sa + | 356 | 435 | 79
. Do, rt, Sa— 35.0 | 416 i 6.6
13, (3031) Hypothenar, rt, Sa + 32.0 40.6 | 8.6
(Do, It, Sa— | 35.0 39.5 ‘ 4.5
| i
14 (3417) Hypothenar, rt, Sa + | 205 1 405 11.0
| Do, It, Sa— 30.8 | 39.0 8.2
15, (3021) . Hypothenar, rt, Sa + 34.7 40.5 5.8
Do, 1t, Sa— 35.2 39.0 3.8
16, (1432) | Hypothenar, 1t, Sa + 3.0 | 395 8.5
Do, rt Sa— 34.6 38.5 3.9
. . |
17.  (3328) | Hypothenar, rt, Sa -+ | 340 | 396 5.6
Do, 1f, Sa— | 335 385 | 5.0
18.  (1079) | Hypothenar, rt, Sa + 30.6 36.0 5.4
| Do, It, Sa— 31.6 | 35.0 3.4
19. (3573) | Hypothenar, rt, Sa + | 337 | 420 8.3
‘ Do, It, Sa— L340 | 400 | 6.0
20. (2857) | Hypothenar, 1t, Sa + 3.7 | 415 5.8
Do, rt, Sa— 372 41.0 3.8
21, (3432) Middle, 1t, palmar, Sa + 30.0 ' 41.0 | 110
Do, rt, Sa— 34.7 407 | 6.0
22, (3022) Hypothenar, rt, Sa + 36.4 40.5 41
Do, 1t, Sa-- 36.7 396 29
o T]leT(:r_(ls ‘;a_;(!u" and “finger” are m_nitied_. the meaning being elear without 11113;
Sa+ = anesthetie to light touch; Sa— = nonanesthetic.

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 heen same on either side. A
higher temperature record in the anesthetic parts is indicative of less
convection of heat from these parts causing more accumulation of heat.

Dissipation of heat in the skin depends upon vasecular 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 those 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 temperature is indicative of less circulation of blood, and that—
other things being normal—is due to capillary contraction.

Two factors are involved in the matter of heating. (@) The initial
temperature of the anesthetic parts being lower than that of the normal
parts before the application of heat, these parts have to adjust to a
higher difference of temperature after exposure to heat. () The blood
vessels of the anesthetie parts do not dilate after exposure to heat to the
same extent as those of the normal parts, and consequently there is less
dissipation, but rather an accumulation, of heat. These two factors
may be responsible for the production of blisters, when a temperature
insufficient to cause blistering ol normal parts proves to be suflicient to
cause blisters in the anesthetic parts.

That, it seems evident, is what happened in our patients who had had
blisters. In the case of cigarette simoking, for example, the burning end
gradually approaches the two fingers holding the cigarette. When one
of these fingers is not anesthetie, it is self-evident that the patient will
not allow the burning end to come so near to the skin as to be unhear-
able to that finger. Therefore the temperature which was hearable to
the normal finger, due to normal dissipation of heat, caused blisters in
the adjoining anesthetic finger because of less dissipation of heat. The
situation was similar in the case of blistering from drinking hot tea. In
the case of cooking, it was not that a particular hand or a particular
finger was especially susceptible to heat or was more exposed to heat
every time. But in spite of proper and equal precautions tfor hoth
hands, blisters appeared on the anesthetic hand or on the anesthetie
parts of the same hand, where there must have been somewhat more
accumulation of heat In the case of hot compresses usually both hands
come in contact with the same temperature during the process of wring-
ing and pressing the wet cotton, but blisters appear on the anesthetic
part. There must have been some accumulation of heat in this part,
greater than elsewhere because the heat was not as quickly dissipated
as in the normal parts. The same principle was involved, it must he
concluded, in the other cases of selective blistering which have heen
cited. Presumably it was accumulation of the heat produced by friction
due to ringing the bell with a stick which had the same effect on the
anesthetic finger of the patient who blistered after that exercise.

SUMMARY AND CONCLUSIONS

1. Leprosy patients frequently get burns of their anesthetic hands,
because the lack of sensation prevents them from realizing when the
heat to which they are exposed is excessive and harmful. Hence they
get burned unknowingly.

2. There are instances, however, in which the heat is not excessive
for normal skin, but a part of one hand or one or more of the fingers
are anesthetic. In that event blisters will appear only on the anesthetic
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parts, and not on the adjacent or on the corresponding normal parts.
In these cases, evidently, the heat is not unbearable, or so great as to
-ause burns of normal parts.

3. To find out why the effect of the same temperature should be so
different in the anesthetic and in the nonanesthetic parts, an investiga-
tion was carried out on 22 patients during the last four vears with the
use of a thermocouple and light-trace galvanometer. The temperatures
of the anesthetic and of the corresponding normal parts were recorded,
hefore the application of heat (52°C' for 5 minutes) and also immedi-
ately afterward,

4. Before the application of heat the anesthetie parts usually showed
a lower temperature than the corresponding normal parts. This is held
to be indicative of less active blood cireulation in the anesthetic parts,
due to contraction of the blood vessels.

2. After the application of heat the anesthetic parts always showed
a higher temperature than the normal parts, indicative of less dissipa-
tion of heat. This is aseribed to insufficient dilatation of the blood ves-
sels causing more acecumulation of heat in the anesthetic parts than in
the corresponding normal parts.

fi. It is concluded that there are two factors in selective blistering.
(a) The initial temperature of an anesthetic part being lower than that
of the corresponding normal part, that part has to adjust to a greater
difference of temperature after application of heat. (h) There is more
accumulation of heat and more rise ol temperature in an anesthetic
part than in the corresponding normal part. These two factors appear
to he responsible for the production of blisters in the anesthetic parts.
A temperature which is just insufficient to produce blisters in a normal
part may be just sufficient to produce blisters in an anesthetic part.

7. The experiment reported further confirms my previous observa-
tion that the neural signs in leprosy are closely associated with capillary
contraction, causing diminution of blood supply in the skin of anesthetie
parts. The study also confirms previous findings that the temperature
of the anesthetic parts is lower than that of the nonanesthetie parts.

8. This study has opened up a new and fruitful line of study.
RESUMEN Y CONCLUSIONES

1. Los leprosos reciben frecuentemente quemaduras en sus manos
anestesiadas, porque la falta de sensibilidad impide que se den cuenta
de que el calor al que se exponen es excesivo v nocivo, v de ahi que se
(quemen sin saberlo. '

2. Sin embargo, hay casos en que ¢l calor no es excesivo para la piel
normal, pero en que una poreion de una mano o uno o mas dedos estan
insensibilizados. Kn ese caso, no aparecerin ampollas mas que en las
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partes anestesiadas, y no en las normales adyacentes o correspondien-
tes. Kn esos casos, manifiestamente, el calor no es intolerable o tan
intenso que produzea quemaduras en tejidos normales,

3. A fin de descubrir por qué el efecto de la misma temperatura
resultaba tan distinto en las partes anestesiadas y en las inaneste-
siadas, se ha llevado a cabo una investigacion en 22 enfermos durante
los qltimos cuatro anos, usando en ella una pila termoeléetrica v un
galvanometro de percepeion delicada. Se registraron las tempera-
turas de las partes anestesiadas v de las normales correspondientes,
antes de la aplicacion del calor (52° (. por 5 minutos) vy ademds
inmediatamente despudés.

4. Antes de la aplicacion del calor, las partes anestesiadas revelaron
por lo general una temperatura mas baja que las normales correspon-
dientes. Se considera esto como indicativo de menor actividad de la
cirenlacion sanguninea en las partes insensibilizadas, debido a con-
traceion de los vasos sanguineos.

5. Después de la aplicacion del calor, las partes anestesiadas re-
velaron siempre una temperatura mas alta que las normales; indieativo
esto de menos disipacion del calor. Ksto se atribuve a insuficiente
dilatacion de los vasos sanguineos, que ocasiona mas acumulacion del
calor en las partes anestesiadas que en las normales eorrespondientes.

6. Se deduce que figuran dos factores en la vesiculacion selectiva:
(a) Siendo la temperatura inicial de una parte anestesiada mas baja
que la de la parte normal correspondiente, dicha parte tiene que aju-
starse a una diferencia mayor de temperatura después de la aplicacion
del calor. (b) Hay mas acumulacion del calor v mas aumento de tem-
peratura en una parte anestesiada que en la normal correspondiente.
Iistos dos factores parecen ser los causantes de la formacion de ampol-
las en las partes anestesiadas. Una temperatura que es apenas insufi-
ciente para producir ampollas en una parte normal puede resultar
apenas suficiente para producir ampollas en una anestesiada.

7. El experimento descrito confirma nuevamente la observacion
anterior del A., en el sentido de que los signos neurales en la lepra se
hallan intimamente asociados con la contraceion capilar, ocasionando
disminueién del riego sanguineo en la piel de las partes anestesiadas.
El estudio confirma ademas hallazgos anteriores, al efecto de que la
temperatura de las partes anestesiadas es mis baja que la de las otras.

8. Este estudio inaugura una senda nueva y fructifera de investi-
gacion,
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