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Microcystic adnexal carcinoma (MAC) is a rare malig-
nant adnexal tumour with follicular and eccrine sweat 
gland differentiation (1–6). The most common clinical 
manifestation of MAC is a firm flesh-coloured nodule or 
plaque (2–6). Interestingly, pigmented MAC mimicking 
basal cell carcinoma (BCC), although rare, has been 
reported (2–6). However, the histological distribution of 
melanin deposits in pigmented MAC has not yet been 
described. We herein present a case of pigmented MAC 
with melanocyte colonization.

CASE REPORT

A 58-year-old Japanese man presented with a 3-year history of 
an asymptomatic nodule on his right upper lip that was slowly 
increasing in size. He was otherwise healthy and had no family 
history of skin tumours. A physical examination revealed a firm 
blue-grey nodule measuring 6 × 6 mm with a central depression 
and skin erosion on the right upper lip (Fig. 1a). Dermoscopy 

showed a centrally depressed nodule with blue-grey pigmentation, 
some yellowish-white clods and a linear vessel (Fig. 1b). Based 
on these features, a provisional diagnosis of BCC was considered 
and excisional biopsy was performed with a margin of 2 mm. 
Histologically, poorly circumscribed cords and nests of basaloid 
cells without atypia invaded the dermis, subcutaneous tissue and 
part of the muscle layer, consisting of keratin-filled cysts in the 
upper dermis as well as multiple cystic glands predominantly in 
the lower dermis (Fig. 1c, d). Tumour nests were surrounded by a 
fibrosclerotic stroma with the infiltration of some melanophages, 
and some melanin-containing cells were observed within tumour 
nests (Fig. 1d). Immunohistochemical staining with epithelial 
membrane antigen was positive for tumour cells, carcinoem-
bryonic antigen was positive on the luminal surfaces of some 
eccrine ducts, and Ber-EP4 staining was negative for tumour 
cells (Fig. 1e–g). Melan-A and SRY-box transcription factor 10 
(SOX10) were used to stain melanocytes. Melan-A was positive 
for dendritic and oval melanocytes within tumour nests (Fig. 1h), 
and the number of SOX10-positive melanocytes was increased 
among tumour cells (Fig. 1i, j); these cells were distributed evenly 
throughout the lesion as single cells (i.e. no melanocytic nests) 
and were devoid of atypia. Taken together, we corroborated the 

Fig. 1. Clinical and histological findings. (a) Clinical images of a firm blue-grey nodule, 6 × 6 mm in size, with a central depression and skin erosion 
on the right upper lip. (b) Dermoscopy showed a centrally depressed nodule with blue-grey pigmentation and some yellowish-white clods: black arrows, 
and a linear vessel: white arrow (×15). (c) A haematoxylin-eosin-stained slide of the blue-grey nodule revealed that in addition to dilated blood vessels 
in the upper dermis and skin erosion, poorly circumscribed cords and nests of basaloid cells invaded the dermis, subcutaneous tissue and part of the 
muscle layer, containing keratin-filled cysts in the upper dermis: black frame (bars in the large image = 500 μm; inset, bars = 100 μm). (d) Tumour nests 
comprised basaloid cells without atypia with multiple cystic glands, and tumour nests were surrounded by a fibrosclerotic stroma with the infiltration 
of some melanophages, and some melanin-containing cells were observed within tumour nests (bars = 100 μm). (e–g) Immunohistochemical staining 
with (e) epithelial membrane antigen and (f) carcinoembryonic antigen was positive for tumour cells and on some luminal surfaces of eccrine ducts, 
respectively, while (g) Ber-EP4 staining was negative for tumour cells (all bars = 100 μm). (h) Melan-A was positive for dendritic and oval melanocytes 
within tumour nests (bars = 50 μm; inset, bars = 25 μm). (i, j) SOX10-positive melanocytes without atypia were increased among tumour cells and were 
distributed evenly throughout the lesion (bars = 250 and 100 μm, respectively).
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diagnosis of pigmented MAC. Although the tumour was clear of 
surgical margins in the initial excision, extended resection with 
an 8-mm margin was performed to prevent local recurrence. The 
patient is scheduled for long-term follow-up for possible recur-
rence of the lesion.

DISCUSSION

MAC is a rare malignant adnexal tumour with follicular 
and eccrine sweat gland differentiation that has a local 
aggressive growth pattern and rarely metastasizes (1–6). 
The incidence of MAC in the United States was 0.52 
cases per 1,000,000 people per year, mostly affected 
Caucasians (83.3%), and was more prevalent in females 
(58%) (1). MAC generally presents as a firm flesh-
coloured nodule or plaque in the head and neck region, 
particularly on the skin around the lip (2–6). However, 
in rare cases, pigmented MAC resembling BCC may 
occur (2–6). To the best of our knowledge, 5 cases of 
pigmented MAC have been reported to date (2–6), but 
the histological distribution of melanin deposits has not 
been investigated (2). We herein described a case of 
pigmented MAC with melanocyte colonization.

Melanocyte colonization within tumour nests has 
been reported in a number of benign and malignant skin 
tumours, such as seborrheic keratosis, BCC, pigmented 
eccrine porocarcinoma, pigmented breast carcinoma 
and rarely pigmented squamous cell carcinoma (7–13). 
In a previous case of pigmented MAC, melanocytes 
expressing S-100 were distributed among tumour cells 
(2), suggesting melanocyte colonization. Although the 
mechanisms underlying melanocyte colonization remain 
unknown, several hypotheses propose the involvement 
of tumour-released factors in melanocyte proliferation 
and melanin production. Lee et al. reported that melano-
cyte colonization, which was absent in areas of eccrine 
poroma, localized to eccrine porocarcinomatous areas 
within the same lesion, and this selective distribution 
suggested the promotion of melanocyte proliferation 
by malignancy-associated factors (7). Moreover, Saitoh 
et al. found that pigmented breast cancers produced 
basic fibroblast growth factor, which is a growth factor 
for melanocytes (8). Morisaka et al. subsequently sug-
gested that endothelin-1 produced by breast cancer cells 
induces the overproduction of melanin in melanocytes 
(9). Furthermore, in benign skin tumours, including 
seborrheic keratosis, melanin may be transferred from 
melanocytes to tumour cells, resulting in the presence of 
melanin in tumour cells (10–12). In contrast, malignant 
skin tumours, such as BCC, pigmented eccrine poro-
carcinoma, pigmented breast carcinoma and pigmented 
squamous cell carcinoma, may have melanocytes with 
dysfunctional melanin transport from melanocytes to 
tumour cells, called melanin blockade melanocytes 
(11, 12). In the current case, staining with Melan-A and 
SOX10 revealed a similar number of positive cells for 
both stains, demonstrating melanocyte colonization. 

Therefore, blue-grey pigmentation in the current case 
corresponded to melanocyte colonization and increased 
melanophages. In addition, tumour cells did not uniform-
ly contain melanin, as in seborrheic keratosis, suggesting 
that proliferating melanocytes in pigmented MAC have 
the characteristics of melanin blockade melanocytes.

To date, 5 out of 6 cases of pigmented MAC, including 
the current case, have been reported in Asian countries 
(2, 3, 5, 6). Age at onset ranged between 11 and 72 years 
(mean: 44 years), and predominantly affected males 
(83%) (2–6). Most cases occurred on the face and one 
on the scapular region (2–6). Dermoscopic findings of 
pigmented MAC reportedly include blue-grey to brown 
dots and globules as well as arborizing vessels, similar to 
the dermoscopic features of BCC (5, 6, 13). In the current 
case, the blue-grey nodule with a central depression and 
skin erosion resembled BCC, which is often pigmented 
in Asians (13). Therefore, clinicians need to be aware of 
a blue-grey to brown nodule or plaque resembling BCC 
as one of the clinical manifestations of MAC. While the 
number of pigmented MAC cases is too small to draw 
definitive conclusions, our literature review suggests that 
the development of pigmented MAC is more prevalent 
among Asians. The further accumulation of pigmented 
MAC cases is warranted to obtain a more detailed under-
standing of development of pigmented MAC in specific 
races and ethnicities.
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