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The Relationship Between Surface Temperature and

Dermal Invasion in Lepromatous Leprosy"*

Stephen A. Anish®

In the study of lepromatous leprosy one
finds convincing evidence that a heavier
dermal infiltrate occurs in cooler areas
of the body than in regions closer to core
body temperature (5, 4, 3,1, 6,8, 7, 2, 11).
This factor has made the course of un-
treated disease easier to understand and
to some extent, predictable. Hastings et al
() reported that even regional tempera-
ture differences noted in the cooler lateral
back versus the warmer midline influenced
bacterial invasion. Warmer areas, such as
the scalp, groin, and anus, have been la-
beled “immune” because they fail to dem-
onstrate clinical involvement in the Ne-
gro, Caucasian and Spanish populations.
The purpose of this study was to determine
if such “immune” areas are indeed involved
though perhaps to a lesser extent than
cooler areas.

MATERIALS AND METHODS

Twelve patients with active lepromatous
leprosy, diagnosed by clinical and histologic
examination at the Carville U.S. Public
Health Service Hospital, were selected.
Each patient sat quietly in a room for 30
minutes at 20° C. Measurements of surface
temperature were taken with a surface
contact battery operated probe having a
contact area of 0.5 sq. mm and read in
degrees centigrede. Biopsies were obtained
by using a 4 mm punch and operating it
perpendicularly to the skin extending well
into subcutaneous fat. Samples of either
hairy scalp and mid-dorsal forearm, or axil-
la and forearm, were obtained from each
patient. Each specimen was fixed in
formalin and submitted to the same pathol-
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ogist. They were read for (a) thickness in
millimeters, (b) Morphological Index (MI)
(1. 1), or the percentage of bacilli which
stained uniformly on routine acid-fast
staining, and (c) Bacterial Index (BI) in
terms of the Ridley logarithmic scale (7).
The percent dermis involved with leproma-
tous infiltrate represents the area of
infiltrate over the entire cross-sectional area
of one slide multiplied by one hundred.
This was read by the author. From these
data a biopsy index was calulated as a
product of the percent dermis involved and
the Bacterial Index. Results were analyzed
for significance by means of the paired data
t-test where

t-test where t =

d
5,
d

Hypotheses were tested at the 5% level of

-confidence (p = 0.05).

DISCUSSION

The scalp and axilla were chosen be-
cause of their uniformly warmer tempera-
ture, freedom from traumatic injury, ease
of accessibility and lack of clinical involve-
ment. The forearm was selected in compar-
ison because of the uniformly cooler tem-
perature, freedom from traumatic injury,
ease of accessibility and frequent clinical
involvement.

Biopsies were taken from the same areas
as those of temperature evaluation. Skin
biopsies revealed similar thicknesses of der-
mis. Therefore, the biopsy index (°) is
proportional to the actual number of M.
leprae organisms present in each area.

The major differences occurred in tem-
perature readings from the scalp (35.9°C)
and axilla (35.5°C) as compared to the
forearm (34.7°C). These differences were
significant with a p value of 0.05. The
biopsy index of hairy scalp was 0.17, and
axilla was 0.09, both being significantly
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TasLe 1. Results of skin biopsy and skin temperalure
— . — = T
9% dermis | Biopsy Index
Pt. no. Skin thickness Skin temp. ML B.1. involved (9 x B.1.)
| Hairy sealp | I
1 3.30 mm 35.6°C 0 2 | 5% 0.10
2 3.98 36.2 1 1 f 0 0.00
3 3.86 35.6 10 3= S 0.24
4 386 37.3 1 2 i 0.14
5 4.00 I 35.2 0 1 3 0.03
6 4.00 36.6 0 3 2 0.06
7 4.51 37.6 35 3 20 0.60
MEAN 3.93 mm 35.9°C T2 2.1 3.6% 0.17
Axilla
8 4.71 mm 37.0°C 0 0 3%, 0.00
9 3.78 37.1 0 L0 0 0.00
10 3.72 34.0 50 6 b 0.30
11 3.98 35.1 0 0 0 0.00
12 2.15 34.3 20 3 5 0.15
MEAN 3.6 mm 35.5°C 14 1.8 1.3% 0.09
Forearm

1 3.29 mm 34.1°C 0 1 159, 0.15
2 5.55 35.4 5 B 11 0.44
3 4.00 37.3 2 6 20 1.20
4 4.10 34.7 10 6 25 1.50
5 4.72 32.2 5 6 60 3.60
6 4.72 35.4 1 3 30 .0.90
7 4.10 35.0 1 Bl 15 0.60
8 3.00 35.8 1 1 22 0.22
9 3.98 34.0 0 3 20 0.60
10 3.29 35.8 0 1 16 0.16
11 4.00 33.3 0 Bl b 0.20
12 3.00 33.4 0 3 5 0.15
MEAN 3.98 mm 34.79, 2.3 3.5 209, 0.81

smaller than the forearm biopsy index of
0.81. Again the p value was 0.05. Thus
these warmer areas had significantly fewer
bacilli than the cooler forearm. These areas
were, however, invaded by the organism,
and the term “immune areas” is technically
incorrect.

These data are supported by the work of
Shepard ('*), who correlated rapid bac-
terial growth with a foot pad temperature
of 27-30°C. Slow multiplication occurred
at35° and 36° C.

The foregoing upholds the concept that
environmental temperature has influence
on the growth of M. leprae. This is cer-
tainly not the sole factor limiting growth,
but in this disease it seems to be rather
“critical.

SUMMARY

Twelve patients with clinical and histolog-
ical lepromatous leprosy were studied by
evaluating skin biopsies and temperatures
of the scalp, axilla, and dorsal forearm. The
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TasLE 2. Summary of t-lest statistics for temperature and biopsy inder.

Hairy scalp Forearm

Temperature 35.9°C

Hairy scalp Forearm

Biopsy Index 0.17

Axilla Forearm

Biopsy Index 0.09

scalp and axilla were significantly warmer
and had significantly less bacilli than the
cooler forearm. The concept of “immune
areas” is thus incorrect. These factors sup-
port the hypothesis that skin temperature
differences contribute to the pattern of
involvement in lepromatous leprosy.

RESUMEN

Se estudiaron doce pacientes con lepra lepro-
matosa clinica e histolégica, por medio de la
evaluacion de biopsias de piel y la temperatura
del cuero cabelludo, la axila y el dorso del ante-
brazo. El cuero cabelludo y la axila estaban
significativamente mas calientes y tenian signifi-
cativamente menor cantidad de bacilos que ¢l
antebrazo, mfis frio. Por lo tanto, el conecpto
de ‘“dreas immunes” es incorrecto. Esots fac-
tores apoyan la hipétesis que las diferencias de
temperatura de la piel contribuyen al patrén de
compromiso en la lepra lepromatosa.

RESUME

Chez 12 malades atteints de lépre 1éproma-
teuse avec confirmation clinique et histologique
on a procédé a une évaluation des biopsies cu-
tanées et a des mesures de température au
niveau du cuir chevelu, du creux axillaire et de
la face dorsale de I'avant-bras. Le cuir chevelu
et le creux axillaire présentaient des tempéra-
tures significativement plus élevées, et livraient
significativement moins de bacilles que I'avant-
bras, qui par ailleurs était moins chaud. Le con-
cept de “Zones immunes” est dés lors incorrect.
Ces observations sont en faveur de I'hypothése
qui veut que des différences dans la température
cutanée contribuent a la distribution de I'atteinte
lésionelle dans la lepre l1épromateuse.

Biopsy Index 0.81

1971
Significance
Area and mean t-Ratio of t-Ratio
3.17 p =0.05
Temperature 34.7°C

2.02 p =0.05

Biopsy Index 0.81 l'
l 2.07 p o= 0.05
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