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Histopathologic Evidence to Show that Indeterminate
Leprosy May Be a Primary Lesion of the Disease'
Charles K. Job, B. Baskaran, Joseph Jayakumar and M. Aschhoff 2
Indeterminate leprosy is widely accepted
as the earliest manifestation of the disease
( 7 ' 8 ' 12-14
Clinically it presents as a single,
hypopigmented or erythematous macule
with minimal or no impairment of sensations. Very rarely more than one lesion is
present. Histopathologically, a mild lympho-histiocytic infiltrate is present around
skin adnexa. Superficial and deep dermal
nerves are selectively involved, showing
endoneural and perineurial inflammation.
There may also be focal areas of epidermal
erosion and spongiosis 4' 5. 9, 6'' 17 Acidfast bacilli (AFB) are not always detected.
Even after several investigative studies,
indeterminate leprosy has remained an
enigma. The possibility of having minimal
nonspecific changes in the skin (") and the
finding of AFB in sites other than nerves,
such as the mononuclear phagocyte system,
preceding the formation of nerve lesions ( 6 )
have been put forward. It has been said that
if a sufficient number of sections stained for
Mycobacterium Ieprae are carefully examined using an oil immersion lens, AFB will
be found in most if not all cases of indeter).

).

' Received for publication on 16 April 1997. Accepted for publication in revised form on 7 September
1997.
= C. K. Job, M.D., F.R.C.Path.; B. Baskaran,
M.B.B.S., D.C.P.; J. Jayakumar, M.B.B.S., D.T.M.&H.;
M. Aschhoff, M.D., St. Thomas Hospital and Leprosy
Centre, Chettupattu 606 801, T.S. District, Tamil
Nadu, India.

minate leprosy (I 6 ). Opinion is also expressed that indeterminate lesions may
gradually or abruptly evolve into either tuberculoid or lepromatous leprosy (I 5 ).
This study was undertaken to evaluate
the above pronouncements and to find out
whether the histopathological changes in an
indeterminate lesion justify considering it a
primary lesion of leprosy.
MATERIALS AND METHODS
St. Thomas Hospital and Leprosy Centre,
Chettupattu, India, has a dermatology outpatient department to which patients suspected to have leprosy report for diagnosis
and management. Skin biopsies are done
whenever the clinical diagnosis of leprosy
is in doubt. Diagnostic skin biopsies are, in
most cases, 1.0-cm long and 0.5-cm wide
and always include the subcutaneous tissue.
Of these patients, five histopathologically
diagnosed as indeterminate leprosy and five
as nonspecific chronic inflammation (NCI)
of the skin were chosen for study. Mild adnexal and selective perineural and intraneural inflammation of nerves were found
in all five cases of indeterminate leprosy.
There was no granuloma and AFB were absent in the five sections stained for AFB
from each case. The clinical picture, such as
the age and sex of the patient, site, duration
and morphology of the lesions and involvement of cutaneous nerves and nerve trunks,

was recorded.
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TABLE 1.^Indeterminate
Serial
no.

Age
(yrs.)

Sex

2
3
4
5

15
29
12
28
21

M
M
M
M
M

No. and
lesion site
1; left forearm
1; left elbow
1; left gluteal region
2; face and chest
1; left forearm

The paraffin blocks of all 10 specimens
were retrieved; serial sections were prepared from the entire block; all sections
were carefully numbered, mounted, and
stained with a modified Fite method for
AFB ( 5 ) in which the cellular details of the
lesion and the presence of AFB could be
evaluated simultaneously. The number of
sections from each biopsy varied from 41 to
233, with an average of 145. All sections
were evaluated first for histopathological
changes noting epidermal lesions and
changes in skin adnexa, particularly the
dermal nerves, and for the presence of granuloma. The sections then were searched for
AFB under an oil immersion lens, in the
epidermis, subepidermal connective tissues,
nerves, endothelial cells, arrector pili muscles, sweat glands and macrophages, until
bacilli were detected in at least three of the
serial sections.
RESULTS
Clinical picture. Of the five patients

diagnosed as indeterminate leprosy, all
were males between the ages of 15 and 29
years, with an average of 21 years (Table
1). All five of them had hypopigmented
macular lesions with vague borders. Some
impairment of sensations was present in all
but one. The duration of the patch ranged
for 2 weeks to 12 months, with an average
of 4.1 months. A single patch was present

leprosy; clinical findings.
Duration
(mos.)
0.5
12
3
4

Impairment of
sensations

Nerve trunk and
cutaneous nerve lesions

Present
Present
Present
Present
Absent

0
0
0
0
0

in four cases and of these three were in the
upper extremities and the fourth was in the
gluteal region. The fifth patient had two lesions, one each on the face and chest. Nerve
trunks and cutaneous nerves did not show
any thickening or tenderness in any of
them, and there were no other lesions.
Of the 5 patients diagnosed to have NCI
of the skin, 2 were females and 3 males between the ages of 9 and 45 years, with an
average of 22.8 years (Table 2). All five had
hypopigmented macules with vague borders. Minimal impairment of sensations
was present in two. The duration of the
patch in four patients varied from 2 months
to 36 months and in one the duration was
unknown. There were two patches in three
of them and the other two had only one lesion. In the two patients with single lesions,
the patches were found in the lower extremities and in one of them the right common
peroneal (lateral popliteal) nerve showed
mild thickening but there was no pain or
tenderness. In the three patients with two
lesions, one had lesions on the forearm and
face, the second had them on the forearm
and abdomen, and the third patient had both
lesions on the back. No other lesions were
detected.
Histopathologic examination. An examination of all serial sections, averaging
145 in number, from the entire paraffin
block from the five indeterminate lesions

Nonspecific chronic inflammation of the skin; clinical findings.

TABLE 2.
Serial
no.

1997

Age
(yrs.)

Sex

13

F

2
3
4

12
35
45

F
M
M

5

9

M

No. and
lesion site

Duration
(mos.)

Impairment of
sensations

Nerve trunk and
cutaneous nerve lesions

2; left forearm
and face
1; left leg
2; back
2; right forearm
and abdomen
1; right thigh

6

Present

()

4
36
Unknown

Absent
Absent
Present

0
0
0

2

Absent

Common peroneal
(lateral popliteal)
nerve thickened
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Fro. I Indeterminate leprosy; skin showing lymphohistiocytic infiltrate occupying <10% of the dermis. A longitudinal section of nerve bundle (-) showing intraneural and perineurial inflammation by lymphocytes lhematoxylin and eosin (1I&E) x50l.

FIG. 2. "Indeterminate" lesion becoming "determined"; granulomatous inflammation in the superficial
dermis composed of collections of epithelioid cells and
lymphocytes. A poorly formed giant cell is seen in the
granuloma (H&E x480).

confirmed the presence of lympho-histiocytic infiltrate occupying <10% of the dermis, and selective perineurial and intraneural inflammation of the dermal nerves
(Fig. 1). Early granuloma formation with a
small number of epithelioid cells surrounded by collections of lymphocytes was
detected in three patients. In two of them
there were discrete microgranulomas with a
poorly formed Langhans' giant cell in each
(Fig. 2). In all three at least 13 serial sections were examined before granulomas
were detected. Two microgranulomas each
were found in two cases, and four in the
third one. Two of the microgranulomas occupied three consecutive sections of 5-pm
thickness; the largest one occupied II serial
sections. In all of these three cases granulomatous inflammation surrounding dermal
nerves and destroying the entire perineurium
and part of the endoneurium was present

(Fig. 3). Epidermal infiltration by lymphocytes and erosion of the epithelium was also
found in these three patients (Fig. 4). No
granuloma was seen in the other two cases.
AFB were present in subepidermal connective tissue in all 5 cases (Fig. 5), Ultraneurally in 2, inside macrophages in 2 (Fig.
6), in the basal layer of the epidermis in 3,
and in the granular layer in 1. The arrector
pili muscles, sweat glands and endothelial
cells did not show any bacilli. The first evidence of AFB was found in all five patients
by the time the 15th serial section was examined, and AFB were found a third time
by the time the 67th section was studied.
In the five cases diagnosed as NCI, the
epidermis showed minimal hyperkeratosis
in one, and no significant change in any of
the others. In the dermis there was mainly
perivascular inflammation mostly confined
to the superficial and midportion. Neu-
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FIG. 3. "Indeterminate lesion becoming "determiner; granulomatous inflammation of a dermal nerve
showing complete destruction of the perineurium. A
portion of the nerve parenchyma is identified in the
granuloma (H&E x480).
-

rovascular-bundle inflammation was present in the superficial dermis in one case and
in another, a nerve bundle in the mid-dermis
showed Schwann cell hyperplasia. The inflammatory cells were composed of lymphocytes and histiocytes. There was only minimal involvement of other skin adnexa. No
intraneural or perineurial inflammation and
no AFB were detected in any of them.
DISCUSSION
All 10 of the patients included in the
study had a similar clinical picture, having
one or two hypopigmented macules mostly
on the extremities with minimal or no impairment of sensations. In the five cases
with NCI of the skin, the serial sections examined showed mild infiltration with lymphocytes mainly around the dermal blood
vessels. Skin adnexal involvement was
minimal and was not significant. Even after
examining an average of 145 serial sections
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NG. 4. Indeterminate leprosy; skin with epidermis
showing erosion and infiltration with lymphocytes
(LIME x480).

no selective intraneural or perineurial inflammation, no granulomas and no AFB
were found. The inflammation of the neurovascular bundle in the superficial dermis
present in one case is not uncommon in
cases of superficial dermatitides. The assessment of Schwalm cell hyperplasia
found in another could be subjective and
might be "due to repair of Wallerian degeneration following minor trauma or other
causes" ( However, the possibility of
NCI preceding lesions of indeterminate leprosy should not be ruled out.
M. leprac were found in the granular
layer of the epidermis in I patient, in the
basal layer in 3, and in the subepithelial
connective tissue in all 5 patients diagnosed
as indeterminate leprosy. The macrophages
in the superficial dermis also had M. leprae
in two cases. In two patients there were
AFB in dermal nerves. Further, dermal
nerves also showed destruction of the entire
perineurium with much of the endoneurium
preserved. In a case of early leprosy with a

^-
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FIG. 5. Indeterminate leprosy; AFB ((--) in the
subepithelial connective tissue (ILU' x1200).

FIG. 6. Indeterminate leprosy; AFB (4--) inside a
macrophage in the dermis (II,X.;E x1200).

single skin lesion, proliferation of a perineurial cell with AFB in one of them and no
significant endoneural changes has been reported ("). Considering all of this evidence,
M. leprae entering the site through the epidermis involving much of the dermal structures, including dermal nerves, causing a
localized primary lesion in the skin is a distinct possibility ('').
On examination of the serial sections
from the five indeterminate patients, AFB
were found in all before the 15th serial section was examined. Therefore, this study

confirms Ridley's contention that in all
biopsies of patients with early leprosy, AFB
could be detected if fairly large numbers of
serial sections stained properly for M. leprae were carefully examined under an oil
immersion lens and searched for in the appropriate sites ('').
In 2 of the 5 cases of indeterminate leprosy, after examining all the serial sections
from the block, no granulomas were detected in either of them. AFB in large numbers inside macrophages or other sites were
not seen. Their immune system at that point

TABLE

Serial
no.

3
4
5

3. Indeterminate leprosy; histopathologic findings.

Lympho-^Peri-^
Subhistiocytic neurial and Granuloma Epidermal^Arrestor epithelial_. .Endo.
Elm
)Macro
infiltrate^intraneural^in^inllam-^Nerve^
^
thelal
l
p ill^c"nec-^
(tennis phaizes
skin^Milani-^runs^!nation
dermis
and^muscles^tive
ce ll s
adnexa^illation^erosion^
tissue
^
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in time had been neither sensitized to produce a tuberculoid granuloma nor made tolerant to have a lepromatous response. It
should be noted that the evolution into either tuberculoid or lepromatous disease will
also depend on HLA-linked genetic factors
( 3 ' ' 8 ). These two patients were in a phase in
which the lesion was "not determined." Is it
possible to have an indeterminate lesion at a
metastatic site or during re-infection? If M.
leprae had entered the body in these patients through the nasal mucosa ( 2 ) or by
some other route, a primary focus would
have been established at that site and any
metastatic lesion should be a "determined
lesion."
In this study of indeterminate disease two
phases were seen. An early phase in which
there was only a minimal lymphocyte response demonstrating insufficient immunity
and a subsequent phase in which there was
adequate immunity to produce a poorly
formed epithelioid cell granuloma. In an
immunologic study of 14 indeterminate patients, two phases were recognized in their
responses to the lymphocyte transformation
tests: an initial insignificant or negative response, followed at a later date by a positive lymphocyte response ("). It appears
that the immune system, subject to genetic
influence, was being primed during indeterminate disease. These two phases of inflammatory reactions and immune responses
would not have been seen if there had been
another primary site at which the priming of
the immune system had already taken
place. Therefore, it is reasonable to conclude that the indeterminate skin lesion may
be a primary site of the infection in these
patients, i.e., the site of initial entry of M.
leprae. This does not exclude primary lesions in the nasopharyngeal region or the
nose or other sites, depending on other
routes of entry of M. leprae.
SUMMARY
Five biopsies of patients with indeterminate leprosy and five with skin lesions of
nonspecific chronic inflammation were chosen. Histopathologic changes in the presence of acid-fast bacilli (AFB) in an average number of 145 serial sections from the
entire paraffin block from each were evalu-
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ated. In all five indeterminate lesions AFB
were found in the dermis, but intraneural
AFB were present in only two cases.
Mainly, lymphocytic infiltrate was present
in two and early, poorly formed granulomas
were seen in three.
It is suggested that nonspecific chronic
inflammation of the skin could precede indeterminate disease and that AFB, before
they entered the dermal nerves, may be
found in other dermal tissues. In most if not
all early lesions of indeterminate leprosy
Mycobacterium leprae would be found if
an adequate number of sections stained for
AFB were examined. The histopathologic
and immunologic features of indeterminate
disease were in favor of it being a primary
lesion in leprosy.
RESUMEN
Se escogieron 5 hiopsias de lesiones de pacientes
con lepra indeterminada y cinco hiopsias de lesiones
de intlamachin crOnicit inespecifica. Se evaluaron los
cambios histopittolOgicos y lit presencia de hacilos
acid° resistentes (BAAR) en un promedio de 145 secclones seriadas de cada una de las hiopsias. En las 5
hiopsias de las lesiones de lepra indeterminada se encontraron BAAR en la dermis, pero solo se observaron
BAAR intraneurales en dos de las hiopsias. En dos eaSOS se observaron intiltrados de linfocitos y pequefios
granulomas incipientes en los tres restantes. Sc sugiere
que la inflamaciOn crOnica no especilica de Ia piel
puede preceder a lit enfermedad indeterminada y que
los BAAR pueden encontrarse en otros tejidos dermicos antes de penetrar a los nervious de Ia piel. Tambien
se concluye que el Mycobacterium leprae puede encontrarse en lit mayoria o en lit totalidad de las lesiones
dermicas si se examinzt un minter() suficiente de cones
histolOgicos teiiidos para BAAR. Las caracteristicas
histopittolOgicas e innumolOgicas de la lepra indeteminada corresponden a las caracteristicas de las lesiones
primarias de la lepra.
RESUME
Cinq biopsies de patients avec une lepre incleterminee et dm] avec des lesions cutanees inflaininalion chronique non specifique ont ete choisies. Pour
chacune, on a evalue les modifications histopathologiques en presence de bacilles acido-resistants (BAR)
dans un nombre moyen de 145 coupes en serie fidtes a
partir du bloc entier de paraffine. On a trouve des BAR
dans le derme de unites les cing lesions indeterminees,
mais des BAR intraneuraux n'etitient presents que dans
deux cas. Pour ressentiel, un infiltrat lymphocytaire
etait present dans deux cas, et des Lfrimulomes debutants et Ltiblement formes ont ete vus dans trois cas.

^
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On suggere que I' inflammation chronique non specifique de Ia peau pourrait preceder le stade indeter^nnne et que les BAR, avant qu'ils ne penetrent dans les^7.
nerfs der piques, pourraient etre trouves dans d'autres
tissue du derme. Du 'Mycobacterium leprae serait trouve
dans Ia plupart, si pas dans toutes les lesions debutantes ^8.
de lepre indeterminee, si un nombre adequat de coupes
etait colore pour Ia receherche de BAR. Les caracteristiques histopathologiques et immunologiques de la
maladie indeterminée etaient en faveur du fait qu'il^9.
s'agissait d'une lesion primaire de la lepre.
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