
INTERNATIONAL JOURNAL OF LEPROSY^ Volume 57, Number I
Printed in the U. SI.
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and its Possible Mode of Origin'
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Lcpromatous leprosy is thought of as a
generalizai disease affecting much ofthe skin
and most of the peripheral nerves. In well-
established lepromatous leprosy, numerous
macules, papules, or nodules are widely dis-
tributed in the skin, aficting the face, the
ears, the trunk, and the extremities. There
may also be diffuse, line, or gross infiltration
of the skin. Slit-skin smears from the skin
lesions and from routine sues, such as the
earlobes, elbows, knees, and buttocks, are
always positive for acid-fast bacilli.

In 1985, we reported a patient with a sin-
gle nodular lesion on the left elbow with
histologic, bactcriologic, and immunologic
evidence of subpolar lepromatous discase
(l6)• II was considered a rare and unusual
presentation of lepromatous leprosy. Since
then wc have encountered three more such
patients, and they are the subjects of this
report. It is possible that this unusual man-
ifestation of lepromatous disease may bc
partly related to how the disease was ac-
quired by thesc patients.

CASE REPORTS
Case 1, #3809. The patient was a 47-year-

old Caucasian male from Louisiana, who
had never travcled outside the U.S.A. He
was admitted to the Gillis W. Long Han-
sen's Disease Center in June 1985 with a
complaint ofhaving a tingling sensation just
proximal to his left clbow 4-5 years prior
to admission. A nodule gradually and in-
sidiously developed in the same arca. The
patient was a truck driver and while working
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would traumatize this nodule with resultant
bleeding, but he experienced no pain. He
consulted a dermatologist who biopsied the
lesion. A provisional diagnosis of lepro-
matous leprosy was made, and the patient
was then referred to Carville for defmitive
diagnosis and therapy.

Physical examination revealed a 1 x 3
cm, erythematous, shiny, nodular lesion
proximal to the left elbow. This lesion, which
was elevated approximately 0.5 cm abovc
the surrounding skin, showcd diminished
sensation along with the adjacent skin. There
was also a minimal degree of sensory loss
in the ulnar distribution on the left palm
and border of the left hand. No other skin
lesions were noted. There was no evidencc
of enlargement or tenderness of the ulnar,
radial cutaneous, peroneal, sural, or greater
auricular nerves.

Slit-skin scrapings from the sitc of the
lesion showed a bacterial index (BI) of 4+
with a morphological index (MI) of 0%. Skin
scrapings at the six additional routine sites
(ears, elbows, and knees) were negative for
acid-fast bacilli (AFB). Additional biopsies
were done in two different arcas of the skin
lesion for histopathological examination, to
culture for acid-fast organisms and for
mouse foot pad inoculations. AFB from a
a portion of onc biopsy were injected into
the mouse foot pads and a growth of from

x 10' to 6.8 x 10' bacilli in 6 months
was noted. The organisms werc sensitive to
dapsone (0.01%, 0.001%, and 0.0001% in
diet), and to clofazimine, 0.001%, and ri-
fampin, 0.01% in the dict. Lówenstein-Jen-
sen and Middlebrook 7H11 media were in-
oculated with the bacillary suspension, and
no growth was reported after 6 weeks' in-
cubation at 25°C, 35°C, and 42°C.

The patient was placcd on a daily regimcn
of 100 mg of dapsone and 600 mg of rifam-
pin. In May of 1987 the lesion had re-
gressed.
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FIG. 1. Patient #1. Photomicrograph showing gran-
ulo= composed of mostly macrophages and scattered
I) mphocytes (H&E x 100).

Histopathology. The biopsies were fixed
in 10% buffered formalin, proccssed for par-
affin sections, and 5 um sections were made.
The sections were stained with hematoxylin
and cosin (H&E) and a modified Fite's stain
for AFB (3).

Three biopsies taken within a period of 3
months were available for examination, and
ali showed a similar picture. The sections
showed skin with minimal hyperkeratosis
and proliferation of the cpithelium. Beneath
the epidermis was a clear zonc which sep-
arated it from a granuloma occupying nearly
80% of the dermis (Fig. 1). The granuloma
consistcd of mostly macrophages inffitrat-
ing the collagen and cncircling the skin ap-
pendages. There were diffusely scattered
lymphocytes and plasma cens. Foamy de-
generation of the macrophages was well
markcd. A dcrmal nerve was surrounded by
macrophages. The arrectores pilorum mus-
de bundles were inffitrated and were partly
dcstroyed. The inflammation extended to
the subcutancous tissuc. In onc of the biop-
sies, there was a small arca composed most-
ly of haphazardly arranged, spindlc-shaped
macrophages.

Fia 2. Patient #1. Photomicrograph showing foamy
macrophages, many containing clumps of AFB (H&E
x 550).

The acid-fast stain showed a very irreg-
ular distribution of organisms. In most arcas
the bacillary load was 5+ to 6+ (Fig. 2),
but in some sites, especially in the deeper
tissue, the load was only 3+. Bacilli were
also present inside the derma! nerve and
arrectores pilorum muscle cells (Fig. 3).
These bacilli lost their acid-fastness on
treatment with pyridine. The histopatho-
logical picture was consistent with that of
subpolar lepromatous leprosy.

Case 2, #3879. The patient was a 44-year-
old black female, a native of southern Lou-
isiana, who had never traveled outsidc the
U.S.A. Approximately 6 months prior to
admission in April of 1986, the patient no-
ticed a nonpainful reddish-brown lump on
the posterior aspect ofhcr left leg. This nod-
ule, measuring approximately 0.7 x 0.6 cm,
was cosmetically unacceptable to the pa-
tient and was removed by excision biopsy
in March of 1986. A diagnosis of lepro-
matous leprosy was made, and the paticnt
was referred to Carville.

Physical examination revealed an arca of
dry, darkened skin over the posterior aspect
ofhcr left leg with a few sutures still in place.
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FIG. 3. Patient # I. Photomicrograph showing mac-
rophages containing lí. leprae infiltrating arrectores
pilorum muscic bundlcs. The muscle cells contam n many
M. leprae (modifico:1 Fite x 550).
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FIG. 4. Patient #2. Photomicrograph showing lep-
romatous granuloma coming up to the epidermis with
marked atrophy of the epidermis (H&E x 160).

The patient's skin was otherwise unremark-
able except for a few scattered burn scars
on her extremities and a largc, ovoid burn
scar covering portions of her left lowcr breast
and left upper abdomen. There was no loss
of sensation even at the site of the original
lesion. No nerve enlargement or tenderness
was detected.

Slit-skin scrapings from the sitc of the
original lesion and from six routine sites
were ali negative for AFB. A lepromin test
was done and was biopsied at 21 days. The
histopathological appearancc was consis-
tent with that of a borderline-lepromatous
lepromin.

The patient was started on a daily regi-
men of 100 mg of dapsone and 600 mg of
rifampin. She continued on this treatment
and was last seen in January of 1987 without
progression of disease.

Histopathology. The biopsy was fixed,
processed, and scctions made and stained
as described for Case 1. Sections of the bi-
opsy specimen showed skin with marked
atrophy of the epithelium in several arcas.

Underneath the epithelium was a fairly well
circumscribed nodular lesion invading the
dermis and extending into the subcutaneous
tissue. The epithelium in one arca was much
thinned, and the inflammation carne up to
the atrophic epidermis (Fig. 4). The lesion
was composed of mainly macrophages
which werc mostly spindle shaped and ar-
ranged in interlacing bands (Fig. 5). In some
arcas they were intermingled with a few
plasma cells and many lymphocytes. In the
deeper arca where the lesion was scparated
from the normal tissuc there were a signif-
icant number of lymphocytes. There was
also collagen formation with arcas of hy-
aliniiation in scattered arcas. Nervc bun-
dles showed perineural thickening and
infiltration of the perineurium with mac-
rophages.

Acid-fast staining showed bacilli with a
varying BI of 2 + to 6+. Bacilli were present
inside spindle-shaped macrophages (Fig. 6)
and nerve bundles (Fig. 7). The bacilli lost
their acid-fastness on treatment with pyri-
dine. A diagnosis of subpolar lepromatous
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FIG. 5. Patient #2. Photomierograph showing pre-
dominantly spindle-shaped macrophages forming the
granuloma (H&E x160).

FIG. 6. Patient #2. Photomierograph showing
clumps of AF13 inside the long, slender cytoplasm of
spindle-shaped macrophages (modified Fite x650).

leprosy with a prominent histoid compo-
nent was madc.

Case 3, #3952. The patient was a 29-year-
old, Caucasian male, native of cast Texas,
who had ncver travcled outside the U.S.A.
Approximately 3 months prior to admis-
sion in July 1987, the patient noted a "pim-
pie" on the externai ulnar aspect on bis right
forcarm from which he expressed "pus."
The lcsion healed but the paticnt felt a "hard
knot" about 0.5 cm in diameter under the
site of the pustuie. Two wecks prior to ad-
mission, the patient visited bis family phy-
sician who palpated a bilobular, subcuta-
neous nodule—each lobe approximateiy 0.4
cm in diameter. There was no loss of scn-
sation or hair and there was only slight el-
evation of the skin. The nodulc was re-
moved by excisional biopsy. A diagnosis of
lepromatous leprosy was madc, and the pa-
tient was referred to Carvilic.

Physicai cxamination of the patient re-
vealed a well-hcaled, 1-cm-long scar at the
externai ulnar aspect of the right forearm
with slight surrounding erythema. No an-
esthesia was noted at the sitc. Skin exami-

nation was otherwise negativc except for
small brown macules covering bis upper
body and arms. They werc felt to be seque-
lae pimple-like lesions. Peripheral nerves
were not tender or eniarged.

Slit-skin scrapings from the sitc or the
original lesion showcd a BI of 2+ with an
MI of 0%. Skin scrapings at six additional
(routine) sitcs were ncgativc for AFB. A bi-
opsy was taken next to the sitc of the original
icsion. Half of the biopsy was cultured for
mycobacteria; the other half was processed
for histoiogy. After 6 weeks' incubation of
a suspension from this biopsy on L(Swen-
stein-Jensen and Middlebrook 7H11 media
at 25°C, 35°C, and 42°C, no growth was re-
ported.

The patient was started on 100 mg dap-
sone and 600 mg of rifampin daily. On a
return visit in December 1987, no new skin
lesions were notcd and skin scrapings at
routinc and selected sites were ali negativc.

Histopathology. The biopsies were fixed
and processed, and sections were made and
stained as for Case 1. Sections from the first
biopsy showed skin and subcutaneous tis-
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FIG. 7. Patient #2. Photomicrograph showing AFII
inside nerve tissue (modified Fite x 650).

sue. The epidermis was unremarkable. In
the deep dermis with extension to the sub-
cutaneous tissue there was a fairly well cir-
cumscribed, multilobulated nodule com-
posed mostly of interlacing bundles of
spindle-shaped macrophages, with a fcw
macrophages with abundant foamy cyto-
plasm (Fig. 8). There were diffuscly scat-
tered lymphocytes and plasma cell which
increased in numbcr toward the periphery
of the nodulc, cspecially in arcas of the
nodule adjoining the normal tissuc. Nerve
bundles showed perineural thickening and
infiltration of the perineurium with mac-
rophages.

Acid-fast staining showed numerous ba-
cilli inside macrophages, with the bacterial
load varying from 3+ to 6+. Acid-fast or-
ganisms were also present inside the nerves
(Fig. 9) and arrectores pilorum muscle cens.
The bacilli lost their acid-fastness on treat-
ment with pyridine. A diagnosis of subpolar
lcpromatous leprosy showing marked his-
toid changes was made.

The sccond biopsy showed skin and sub-
cutaneous tissue. The epithelium was un-

remarkable. In the dermis there were fibrous
tissue and severa! foreign-body giant cens
and macrophages around fragments of cot-
ton liber. Acid-fast staining showed no ba-
cilli. A diagnosis of skin with scar tissue and
foreign body reaction was made.

DISCUSSION
Clinicai examination of the three patients

revealed no skin lesions other than the sin-
gle nodular lesion each one of them com-
plained of. Ali of the peripheral nerves which
are likely to be involved in disseminated
leprosy were chnically normal. The skin
smears obtained from the sites of the nod-
ular lesions after the attempted excision bi-
opsy were positive in two paticnts and neg-
ative in one. Six othcr smears taken from
routine skin sues in ali three patients were
negative for acid-fast organisms. Therelbre,
it is reasonably certain that the patients had
only one skin lesion. However, it is possible
that some of the peripheral nerves could bc
affected. Subclinical involvement could have
been detected only through multiple nerve
biopsies and, therefore, cannot bc ruled out.
Paliem #1 had a minimal loss of sensation
in the ulnar border of the left hand and palm.
Fie had the skin lesion for nearly 5 years,
and it is very likely that the ulnar nerve in
this patient was involved in the disease pro-
cess.

In patient #I, biopsy material was avail-
able to study the growth of the organism in
mousc foot pads and to do cultures in lab-
oratory mycobacterial culturc media. In pa-
tient #3, only cultures of the organisms in
laboratory media were done. The growth
panem in mouse foot pads and drug sen-
sitivities were the same as that ofi%I. leprae,
and the organisms failed to grow in labo-
ratory media.

In ali three patients the biopsy showed an
inflammatory lesion composed mostly of
macrophages admixed with plasma cells and
lymphocytes. In patient #1 many of the
macrophages had a large cytoplasm with
foamy degencration, and a small proportion
of them were spindle shaped. In patients #2
and #3 most of the macrophagcs were spin-
dly and the patients' diseases were consid-
ered as histoid variants. In ali three patients
there was unequivocal evidence of infiltra-
tion of derma! nerves by acid-fast organ-
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FIG. 8. Patient #3. Photomierograph showing spin-
dle-shaped macrophages forming major portion of the
granuloma and also deposition of collagen between the
cells (11&E x 160).

FIG. 9. Patient #3. Photomierograph showing a
nerve bundle with perineurium infiltrated by macro-
phages containing AFII. Sehwann cens also show in-
trzmeural AF11 (modified Fite x 650).

isms, and the bacterial load was up to 6+
in many arcas of the sections. Therefore it
is reasonable to conclude that these three
patients each had a single skin lesion of sub-
polar lepromatous disease.

Although the exact route by which lep-
rosy is most likely to be transmitted remains
controversial, transmission through the skin
and via the nasal route are more commonly
proposed based on available cvidence. The
site of the lesion in patient #1 was the left
elbow, and he gave a history of repeated
trauma or bleeding. In patient #2 the lesion
was at the posterior aspect of the left leg and
in patient #3 it was at the externai ulnar
aspect of the right forearm. All of these skin
arcas are clirectly exposed to the environ-
ment and are likely to be traumatized.

In patient #1 the lesion was nearly 4 to 5
years old by history and measured 1 cm x
3 cm. Three representative biopsies were
done from the lesion and the lesion was too
big to reconstruct the picture from its in-
ception. In patient #2 the nodule was only

6 months old by history, was less than 0.7
cm in diametcr, and svas totally excised. It
was fairly well circumscribed and involved
the epidermis and the dermis. In patient #3
the nodule was only 3 months 01d by his-
tory, was lobulated, was 0.8 cm in diameter,
and was completely excised. II was fairly
well circumscribed and involved the dermis
and the subcutaneous tissue.

In the armadillo, an animal highly sus-
ceptible to leprosy, the first sign of the dis-
case is a nodule at the sitc of inoculation of
the M. lepra(' suspension ((. 15). The histo-
pathology of the first lesions in the intra-
dermally inoculated animal shows a mac-
rophage granuloma with a significant
component ofspindle-shaped cells (7), which
is similar to what was seen in these patients.
The skin lesion at the inoculated site of one
of the first armadillos experimentally in-
fected with M. leprae showed histiocytcs
containing AFB coming up to the epider-
mis, and there was no clear zonc scparating
the basal layer of the epidermis from the
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infiltrate of the dermis C)• The histopath-
ology of the skin lesion in patient #2 (Fig.
4) is exactiy like what was described in the
inoculzited sue of the armadillo. The "free
zone" was absent. There is a great sim ilarity
between the histopathologic appearances of
the first skin lesion in the armadillo at the
sue of inoculation and those of the lesions
of the patients reported itere.

II is now a well-established fact that lep-
rosy exists in Louisiana and Texas in wild
armadillos, and that the disease is caused
by AI. leprae (12). The disease has been found
in armadillos living in dose proximity to
humans (4). The number of AI. leprae dis-
charged into the environment from these
animais, living and dead, is enormous. A
lepromatous armadillo can have up to 101"
bacilli per gram of infected tissue (). There
is evidence to show that Al. leprae can re-
main viable in moist sou l up to 46 days (').
Also, an association between human lep-
rosy and contact with armadillos has been
reported by many authors (2. 0. "• '4).

These thrce patients showed highly un-
usual, single lesion, lepromatous leprosy.
The sites of the lesions were arcas suscep-
tible to being traumatized. The clinicai and
histopathologic characteristics of the lesions
were the same as those of inoculation lep-
romas in experimentally infected armadil-
los. The patients were from arcas of Loui-
siana and Texas which are known to have
natural leprosy among wild armadillos.
Large numbers of viable AI. leprae can be
shed into the environment from armadillos
with natural leprosy, and these organisms
can remain viable for extended periods of
time in the environment. We feel it reason-
able to suggest that these three patients were
highly susceptible to leprosy, and that they
acquired the infection by means of trauma
which lodged a significantly large dose of
viable AI. leprae from the environment into
the skin to produce inoculation lepromas.
It has been suggested that leprosy can bc
transmitted among armadillos in nature
through inoculation of AI. leprae following
trauma (5.13). Further testing of this hy-
pothesis may require the development of
genetic probes of Al. lepra(' capable of iden-
tifying different strains of the organism.

SUMMARY
Three case reports of patients with a sin-

gle, noclular, subpolar lepromatous skin le-
sion, one on the left elbow, another on the
posterior aspect of the left leg, and the third
on the extensor ulnar aspect or the right
forearm, are presented. The lesions, clini-
cally and histopathologically, resemble lep-
romas which clevelop at the sue of experi-
mental inoculation of Alymbacterium leprae
in armadilios. These are sites on the body
which are likely to be traumatized. With the
distinct possibility of the presence of viable

leprae in the sou l of Louisiana and Texas
from wild armadillos with the natural dis-
case, it is suggested that these three patients
acquired the infection from the environ-
ment and hacl inoculation lepromas.

RESUMEN
Se presentan 3 casos de pacientes con una sola lesión

en piei de tipo nodular lepromatosa subpolar; una le-
sión estuvo sobre cl codo izquierdo, otra sobre la cara
posterior de la pierna izquierda, y la tercera sobre el
lado ulnar extensor del antebrazo derecho. Las lesiones
semejan clinicamente e histopatológicamente a los lep-
romas que se desarrollan en cl sitio de inoculación
experimental de Mycobacterium lepra(' en armadillos.
Estos son sitios corporales sujetos a frecuentes trau-
matismos. Con la particular posibilidad de la presencia
de A/. leprae en el sucio de Louisiana y Texas, deri-
vados de armadillos silvestres coo lepra natural, se
sugiere que estos 3 pacientes adquirieron la infección
del medio ambiente y desarrollaron lepromas en cl sitio
de inoculación.

RÉSUMÉ
On préscnte ici trois études de cas chez des malades

présentant une lésion cutanée unique nodulaire de lépre
infra-polaire. Chez un maladc cette lésion était située
sur le coude gauche, chez un ature sur la face posté-
rieure de la jambe gauchc, et chez le dernier au niveau
de l'extenseur cubital de l'avant-bras droit. Clinique-
ment et histopathologiquement, ccs lesions ressem-
blitient à dcs lépromes qui se seraient développées chez
le talou à l'endroit d'unc inoculation expérimentale de
.11ycobacteriunz leprae. Ces endroits sont sur le corps
ceux qui sont le plus susceptibles de subir des trau-
matismes. Comme te possibilité existe que des lep-
ra(' viables soient présents dans te sol, en Louisiane et
au Texas, provenant de tatous sauvages atteints de
l'affection naturelle, on suggère que ces trois malades
ont acquis l'infection à partir de Ecnvironnement et
qu'il s'agit de lépromes d'inoculation.
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