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Summary Primary hyperpigmentation is rare in leprosy. We report a patient with
borderline lepromatous (BL) leprosy who presented with both hypopigmented and
hyperpigmented macules. Histopathology with Masson Fontana staining and immunohistochemistry with HMB 45 revealed decreased melanin granules in keratinocytes of
basal and superficial layers in hypopigmented macules when compared to hyperpigmented macules. It appears that hypopigmentation in leprosy lesions may be due to
defective transfer of melanin into keratinocytes.
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Introduction
Leprosy, also known as Hansen’s disease, is a chronic infectious disease with various epidemiological characteristics and clinical manifestations.1 The colour of the lesions in leprosy
has been described as hypopigmented, erythematous or coppery coloured. Even though
hyperpigmentation secondary to clofazimine or minocycline treatment and, to lepra reaction
is common, primary hyperpigmentation in leprosy is a rare feature,2 and only a few cases have
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been reported with this.3

We report a unique case of borderline lepromatous leprosy presenting
with both hypopigmented and hyperpigmented macules.
Case report
A 20-year-old male painter presented with multiple asymptomatic hypopigmented and hyperpigmented macules over the trunk and extremities, of 5 years duration. Lesions started as
asymptomatic small hypopigmented lesions over the trunk and upper limbs, which gradually
progressed to larger lesions. A year later multiple asymptomatic hyperpigmented lesions
were noticed over both lower limbs, which were also slowly progressive. He gave no history
of leprosy in the family or any history of prior drug intake for leprosy. On examination,
multiple dry, well to ill-defined hypopigmented macules (1 × 1 cm to 3 × 4 cm) were noted,
over both upper limbs and trunk, with a tendency towards symmetry (Figure 1). The lower
limbs showed multiple hypoaesthetic macules of varying sizes (1 × 1 cm to 4 × 5 cm), with
hyperpigmentation in the centre, and a rim of perilesional hypopigmented halos (Figures 2
and 3). On careful examination, the hypopigmented parts were slightly elevated (Figure 2).
Sensory examination revealed impairment of pain, touch and temperature sensations in some
hypopigmented and some hyperpigmented macules. Neurological examination showed grade
1 thickness bilaterally of the common peroneal, posterior tibial, sural and saphenous nerves.
There was no muscle weakness.
Slit skin smears for acid fast bacilli (AFB) were negative from earlobe, lesional and normal
skin. Histopathological examination from hypopigmented macules over trunk showed the
sub-epidermal Grenz zone with lympho-histiocytic, epithelioid and plasma cell infiltrate in
the perineural and periappendage area, especially around the pilo-sebaceous unit (Figures 4
and 5). AFB were absent in Wade Fite stain. The histological diagnosis was mid-borderline
leprosy (HD-BB). Two biopsies were taken from lesions on the lower limbs—one from
an area of central hyperpigmentation and another from a peripheral hypopigmented area.
These biopsies showed similar histopathological findings as in the first biopsy, with a few
foamy macrophages also present (Figure 5). Wade Fite staining showed the presence of AFB
(Bacterial Index 1–3). This was more suggestive of HDBL. A final diagnosis of HDBL was
made based clinical and histopathological features. The patient was started on MB-MDT with
a good response to treatment.
To demonstrate the significance of the changes in pigmentation in clinical lesions, we
proceeded with special stains, Masson Fontana (Figures 6 and 7), and immuno-histochemistry
(IHC) with HMB-45 (Figures 8 and 9) of the sections from hypo and hyperpigmented lesions.
We found no significant difference in the melanocyte number in the biopsies from both
hyper and hypopigmented areas, but noted a significant decrease in melanin granules in the
keratinocytes of both basal and superficial layers in the section from the hypopigmented area,
when compared with that from the hyperpigmented area.
Discussion
Leprosy typically presents with classical features of hypopigmented anaesthetic patches,
thickened nerves and the presence of acid-fast bacilli on slit-skin smear examination. However,
cases may also present with atypical and uncommon manifestations. Primary hyperpigmentation in leprosy is a rare manifestation, although the secondary pigmentation due to clofazimine
or minocycline therapy and lepra reactions is common.2
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Figure 1. Back of trunk showing multiple hypopigmented macules.

Chattopadhyay et al. reported two such cases, one presenting as a hyperpigmented anaesthetic patch on the pinna of the ear, and the other one as a case of borderline tuberculoid
leprosy (HDBT) with Type 1 reaction over the uncommon sites of the palms and soles,
with lumbosacral involvement.4 Mehta et al.5 reported a case of tuberculoid leprosy with
hyperpigmented patches on the right leg, while Okhandiar et al.6 reported two cases of
tuberculoid and HD-BT with hyperpigmented border. Grover et al.7 reported a case of HDBT presenting as hyperpigmented patches over the palms. Arakkal et al.2 reported HD-BT
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Figure 2. Lower limbs (ventral part) showing multiple hyperpigmented macules with peripheral hypopigmentation.
Normal skin colour can be seen in between.

presenting as hyperpigmented patches over the trunk, extremities, palms and soles. Histology
revealed increased pigmentation in the basal layer with evidence of BT leprosy. Singh et al.3
reported 3 cases of HDBT with a single hyperpigmented lesion over chin, left shin and
left ankle, respectively. In one of their cases, the hyperpigmented macule was surrounded
by a thin hypopigmented perilesional halo, which has similarity in clinical appearance to
our case. Awali et al.8 reported a 25-year-old woman who presented with a hyperpigmented
macule on the medial side of her right palm with hypoesthesia over the lesion, diagnosed as
HDBT. In the literature, only around 10 cases of leprosy with hyperpigmented macules were
reported so far, and all of them were tuberculoid or HDBT. This may be the first case of
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Figure 3. Lower limbs (dorsal part) showing multiple hyperpigmented macules with peripheral hypopigmentation.
Normal skin colour can be seen in between.

Figure 4. H&E staining (200×) of skin lesions over trunk, showing vague perineural lympho-histiocytic and
epithelioid granulomatous infiltrate.

borderline lepromatous leprosy presenting with hyperpigmented macules with a rim or halo
of perilesional hypopigmentation.
The histopathology of HDBB shows an atrophic epidermis, Grenz zone and the presence of
AFB. Poorly defined granulomas with epithelioid histiocytes and a few foamy macrophages
may also be seen. In HDBL, an atrophic epidermis, Grenz zone, foamy macrophage granulomas and lymphocytes may be seen.9,10 Lymphocytes will be more numerous compared to
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Figure 5. Section of biopsy of skin lesions over lower limb showing perineural infiltrate of foamy histiocytes,
lymphocytes, with a few plasma cells and vague onion skin fibrosis. Scanty infiltrate seen around erector pili muscle
(Haematoxylin and eosin, 200×).

Figure 6. Appearance of melanocytes and superficial keratinocytes with mild decrease of melanin granules in skin
biopsy from hypopigmented macules (Masson Fontana stain, 200×).

HDLL. AFB are seen with Wade-Fite stain either singly or forming globi. The histopathology of our case showed features of both HDBB and HDBL.
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Figure 7. Appearance of melanocytes and superficial keratinocytes with mild increase in melanin granules in skin
biopsy from hyperpigmented macules (Masson Fontana stain, 200×).

Figure 8. Section of biopsy of skin from hypopigmented area demonstrating appearance of melanocytes with mild
decrease in melanin granules (IHC HMB 45, 400×).

A literature review did not reveal any particular reason for hyperpigmentation in leprosy.
The hypothesis proposed by Chattopadhyay and Gupta states that hyperpigmentation in leprosy
may be due to the over activity of melanocytes, as a result of neuro-hormonal or biochemical
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Figure 9. Section of biopsy of skin from hyperpigmented area demonstrating appearance of melanocytes with mild
increase in melanin granules (IHC HMB 45, 400×).

stimulation.2 Although the exact mechanism of primary hyperpigmentation in leprosy is
not clear, they presumed that upregulation of melanogenic stimulating factors like fibroblast
growth factor, hepatocyte growth factor and stem cell factors could possibly be responsible.2
Shareef et al.11 conducted a study in 20 leprosy patients to estimate the number of
melanocytes and the amount of pigmentation in hypopigmented lesions and adjacent normal
skin, but no differences were found. They postulated that hypopigmentation in leprosy lesions
could be caused by defective transfer of melanin into keratinocytes.11
In our case, there was a significant reduction in the melanin granules in the keratinocytes
of the superficial layers and focally in the basal layer of the epidermis in the biopsies from
hypopigmented areas compared to those from hyperpigmented areas. Fontana Masson stain
and IHC for HMB 45 demonstrated that the melanocyte number in the basal layers of the
epidermis in the biopsies of both areas are not significantly different and the keratinocyte to
melanocyte ratio is maintained. Our findings therefore support the hypothesis of a defect in
melanocyte–keratinocyte melanosome transfer.
Conclusions
New, atypical and uncommon presentations of leprosy are still being reported in India
during this post-elimination era. We report this case due to its unique presentation, and to
suggest that leprosy should be considered in the differential diagnosis of cases of unexplained
hyperpigmented lesions. It appears that hypopigmentation in leprosy lesions may be due to
defective transfer of melanin into keratinocytes.
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