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INTRODUCTION
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For many years observers'®?

have
noted that the tissues most heavily involved in
lepromatous leprosy are those expected to be
relatively cool, whereas warmer areas of the
body are relatively spared. Heavily involved
areas include the anterior eye, upper respiratory
mucosa, external ear—particularly the earlobes,
and the extensor extremities, while the posterior
eye, lower respiratory mucosa, internal ear, and
flexor aspects of the extremities are relatively
or completely spared from clinical involvement.
The so-called ‘immune areas’ for lepromatous
involvement, namely, the midline of the lumbar
back, upper eyelids, perineum, axillae, and,
to some extent, the antecubital and popliteal
fossae are all areas in which skin temperature
would be expected to be warm.

The present paper deals with an effort to
demonstrate that at least one of the ‘immune
areas’ in lepromatous leprosy is indeed warmer
and furthermore contains fewer bacilli than a
more heavily involved area.

MATERIAL AND METHODS
Five patients with diffuse lepromatous leprosy,
as nearly ‘pure’ lepromatous, or LL in type’, as

could be determined by clinical, bacteriological
and histopathological examination, were selected
for study. Each was newly admitted to the
U.S. Public Health Service Hospital, Carville,
Louisiana, and had been on no anti-leprosy
treatment for at least 4 years prior to admission.

Each patient was exposed to an ambient
temperature of 19.5°C (67.1°F) for a period of
30 minutes, following which 3 thermographs
(Model M-1A, Barnes Engineering Co., Stam-
ford, Conn.*) were taken of his lumbar back.
The exact skin temperature of each of 4 sites
in the lumbar back was further determined with
a hand-held radiometer (Medical thermometer
Model MT-3, Barnes Engineering Co., Stamford,
Conn.*) as an average of 3 readings. The 4 sites
measured were determined as follows and
marked with ink: the 2 lateral back locations
were 5 cm. (2 inches) above the iliac crests,
and 10 cm. (4 inches) from the midline. The
midline locations were directly over the lumbar
spine, 5 cm. (2 inches) and 15 cm. (6 inches)
above a line joining the iliac crests.

Following the.temperature measurements, the

* Manufacturer’s name is for the purpose of identi-
fication only and is not meant to imply endorsement
by the U.S. Public Health Service.
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ink-marked sites were biopsied using 3 to
5 millimetre punch biopsies, taking care that
each biopsy was taken perpendicular to the
skin surface and extending well into the sub-
cutaneous fat, insuring as far as possible that a
full thickness of dermis was submitted.

Each specimen was routinely processed and
submitted blindly to the pathologist (Dr.
Mansfield) and read as to the (a) absolute
thickness of the dermis in millimetres, (b) per-
centage of the dermis involved in lepromatous
infiltrate, (c) bacterial index (B.Il.), in terms
of the Ridley logarithmic scale’, that Iis,
6+ equals to greater than 1,000 acid-fast
bacilli per oil-immersion field; 5+ equals to
100 to 999 acid-fast bacilli per oil-immersion
field; 4+ equals to 10 to 99 acid-fast bacilli
per oil-immersion field; 3+ equals to 1 to 9
acid-fast bacilli per oil-immersion field; 2
equals to 1 to 9 acid-fast bacilli per 10 oil-
immersion fields; 1+ equals to 1 to 9 acid-fast
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bacilli per 100 oil-immersion fields; 0 equals no
acid-fast bacilli per 100 oil-immersion fields; and
(d) morphological index (M.I.)*®" or the
percentage of bacilli which stain uniformly on
routine acid-fast staining. From this data a
biopsy index® was calculated for each biopsy as a
product of the percent dermis involved and the
bacterial index.

Results were analysed for significance by
means of the t-test for paired measurements.

RESULTS

A characteristic thermograph was obtained in
the lumbar back in each case, one of which is
shown in Figure 1. The lighter coloured areas
are warm, and the darker areas cool.

The exact skin temperature obtained for
each of the 4 sites is given in Table 1.

The results of skin biopsies taken from each
of the 4 sites are given in Table 2.



TaBLE 1

Skin Temperature

Left Lateral

31.33°C

31.66

3150

32.08

33.50
32.01°C
(89.62°F)

Mean

Lower Midline

33.83°C

33.33

34.41

32.75

33.00
33.46°C
(92.23°F)

Mean

Right Lateral

31.66°C

32.16

32.41

31.50

32.66
32.08°C
(89.74°F)

Mean

Upper Midline

34.00°C

33.16

33.75

32.83

33.50
33.45°C
(92.21°F)

Mean

Mean of Left and Right

Lateral Sites combined
32.05°C
(89.69°F)

Mean of Upper and

Lower Midline combined
33.46°C
(92.22°F)

TABLE

DISCUSSION

The lumbar back was chosen for the present
study because of the observed differences in
clinical involvement between the midline and
lateral aspects; and because this area represents
a more or less uniform skin area, subject to
similar degrees of protection by clothing,
similar exposure to trauma, similar anatomical
and physiological characteristics, etc. The sites
selected were above the belt line to minimize
any effect of habitually worn clothing.

The skin biopsies revealed a similar thickness
of dermis in all sites; therefore the biopsy index®
is proportional to the actual of
M. leprae organisms present in each area. The
outstanding difference in the sites is the warmer

number

temperature of the midline sites (mean of
33.46°C.) compared with the lateral sites (mean
of 32.05°C.). This difference is statistically
significant with a p value of less than 0.01. As
measures by the biopsy index® the midline sites
(mean of 0.88) have significantly fewer bacilli

2

Results of Skin Biopsies

Thickness 9, Dermis Biopsy Thickness %, Dermis Biopsy
M.I.+ of Dermis Involved B.I} Index M.I.t% of Dermis Involved  B.I.} Index
Left Lateral Lower Midline
0.6% 1.40 mm* 309%, 4.5+ 1.35 0.3% 1.79mm 119% 4.0+ 0.44
0.4 4.16 42 5.0 2.10 0.5 2.19 9 4.5 0.41
2.0 2.89 33 5.0 1.65 1.0 2.10 8.5 4.0 0.34
5.0 4.81 50 4.8 2.40 3.0 3.11 30 4.6 1.38
1.5 4.97 37 5.0 1.85 1.0 4.73 25 4.8 1.20
Mean 1.99, 3.65mm 38.49, 4.86+ 1.87 1.169, 2.78 mm 16.7%  4.384+ 0.75
Right Lateral Upper Midline
0.49% 1.31 mm* 33% 5.0+ 1.65 0.49% 2.41mm 239, 4.0+4 0.92
0.8 2.36 33 5.0 1.65 1.0 2.92 15 4.8 0.72
1.5 2.54 36 5.0 1.80 0.8 2.80 13.5 4.5 0.61
2.5 3.54 65 5.0 3.25 1.3 3.37 40 4.5 1.80
1.5 4.29 35 4.5 1.58 2.0 4.46 22 4.5 0.99
Mean 1.349%, 2.81 mm 40.49%, 4.9+ 1.99 L.19% 3.19mm 22.7%  4.464+ 1.01
Means of combined Lateral Sites Means of combined U pper and Lower Midline Sites
1.629, 3.23 mm 39.49, 4.884 1.93 1.139% 2.99mm 19.79% 4424 0.88

* Incomplete thickness of dermis submitted
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than the lateral sites (mean of 1.93) with a
p value of less than 0.01. This demonstrates that
at least one of the clinically ‘immune’ areas of
the body in lepromatous leprosy actually is
warmer and contains quantitatively fewer
bacilli than an adjacent ‘non-immune’ area.
These observations correlate reasonably well
with Shepard’s finding for the optimum tem-
perature for the growth of M. leprae in mouse
foot pads of from 27 to 30°C." and his ob-
servations on the areas most heavily involved
clinically™.

The present findings seem to offer additional
support for the concept that in lepromatous
leprosy, in which there is presumably little if
any ability to localize the infection, at least
one of the major factors determining the
distribution of the disease process in any given
patient is the optimum temperature for the
growth and multiplication of the bacilli.

SUMMARY

Five untreated patients with ‘pure’ lepromatous
leprosy were studied by determining the skin
temperature at 4 sites on the lumbar back, 2 in
the midline and 2 laterally, followed by a skin
biopsy in each area. The midline sites were
significantly warmer and contained significantly
fewer orgalﬁms than the cooler, more heavily
infected lateral sites. It would appear that the
clinically ‘immune’ areas in lepromatous leprosy
represent warmer skin areas in which M. leprae
would prefer not to grow.
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