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Abstract
Although microcystic adnexal carcinoma (MAC) recurs and expands locally without metasta-
ses to the lymph nodes and other organs, its biological behavior remains unknown. In this 
report, a case of a giant MAC on the back treated with radical excision and curative radiation 
therapy and its characteristic dermoscopic findings are presented. In addition, immunohisto-
chemical staining showed the expression of matrix metalloproteinase (MMP) 28 on the tumor 
cells and MMP12 and periostin in the stroma. The present case suggests the possible biolog-
ical behaviors of MAC and might provide a possible target for the treatment of MAC in the 
future.
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Introduction

Microcystic adnexal carcinoma (MAC) is an indolent but deeply infiltrative tumor 
with a high propensity for perineural invasion [1]. MAC characteristically recurs and 
expands locally without metastases to the lymph nodes and other organs [1, 2]. Since 
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MAC can extend far beyond the clinical margin, its treatment is challenging [1–3]. In this 
report, a case of MMP28-expressing MAC on the back with MMP12 and periostin (POSTN) 
in the cancer stroma is presented.

Case Report

A 55-year-old Japanese woman visited our outpatient clinic with an infiltrated, easy-to-
bleed tumor on her back. She was aware of her tumor 30 years earlier. On her initial visit, 
physical examination showed an infiltrated red tumor, 10 cm × 5.5 cm in size, on the back 
(Fig. 1a). Dermoscopy showed a whitish mesh-like structure with arborizing vessels (Fig. 1b). 
MRI findings suggested tumor infiltrating into the latissimus dorsi (Fig. 1c). A biopsy specimen 
showed numerous keratinous cysts and small islands of basaloid and squamous epithelium 
with ductal differentiation throughout the superficial to deep dermis (Fig. 2a). In addition, 
smaller nests and strands of cells in a desmoplastic stroma (Fig. 2b) with nerve invasion 
(Fig. 2c, d) were prominent in the deep dermis. On immunohistochemical staining, these 
tumor cells were positive for AE1/AE3 and negative for CEA and BerEP4. From the above 
findings, the diagnosis was MAC on the back with nerve invasion. The tumor was excised with 
a 30-mm margin and part of the latissimus dorsi and trapezius muscles. In addition to surgical 
treatment, intensity-modulated radiotherapy (60 Gy: 2.0 Gy × 30 fractions) was given as 
adjuvant therapy. Nine months after intensive treatment, her tumor was still under control.

Since the dermoscopic and histological finding suggested fibrosis and vascularization of 
the tumor, to further investigate the possible biological behaviors of MAC, immunohisto-
chemical staining for MMP12, MMP28, and POSTN, which correlate with angiogenesis and 
fibrosis of skin tumors, was performed. The MMP12 expression (Fig. 3a) was weakly positive 
at stroma compared to positive (Fig. 3b) and negative (Fig. 3c) control. POSTN (Fig. 3d) was 
highly expressed in the cancer stroma that showed the desmoplastic findings of MAC, whereas 
MMP28 (Fig. 3g) was expressed on tumor cells. In addition, positive and negative controls for 
POSTN (Fig. 3e, f) and MMP28 (Fig. 3h, i) were presented.
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Fig. 1. a An infiltrated red tumor on the back. b Dermoscopic findings of the tumor: whitish mesh-like struc-
ture with arborizing vessels.
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Discussion

MAC, also known as sclerosing sweat duct carcinoma, is a rare malignant cutaneous tumor of 
the skin with pilar and eccrine differentiation [6]. It is a locally aggressive, indolent, but infiltrative 
tumor, potentially invasive from dermis to muscle, adipose tissue, and nerves [6]. The character-
istic histological features of MAC are small keratin-filled cysts, islands of basaloid keratinocytes, 
and ductal structure surrounded by desmoplastic stroma [6]. In addition, the dermoscopic 
findings in the present case showed a prominent whitish mesh-like structure with arborizing 
vessels, suggesting fibrosis and vascularization of the tumor. From the above findings, it was 
hypothesized that several MMPs might play roles in characterizing of biological behavior of MAC.

MMPs play significant roles in cancer formation. Among them, MMP12 is a potent protease 
that inhibits tumor angiogenesis and metastasis by catalyzing the formation of antiangiogenic 
peptides [7]. In skin cancer, decreased levels of MMP12 could be correlated with vascular-
ization, angiogenesis, and tumor invasion of SCC and EMPD [4]. MMP28 plays a role in remod-
eling the newly formed basement membrane during wound repair [8] and is even highly 
expressed in sclerosing diseases such as limited-type scleroderma [9]. In addition to MMP28, 
POSTN is a matrix cellular protein that induces the production of pro-inflammatory cytokines 
such as IL-1β and TNF-α from fibroblasts, leading to the development of fibrosing diseases 
[10]. Furthermore, POSTN promotes the production of MMP12 from M2 macrophages [11]. 
Since MAC is abundant in the desmoplastic area and the highly vascularized skin tumor that 
infiltrates deeply into the dermis, these MMPs and POSTN might be highly expressed by MAC. 
In fact, in the present case, the cancer stroma possessed POSTN and MAC cells expressed 
MMP28, but density of MMP12 in cancer stroma was relatively low compared to basal cell 
carcinoma. Since MAC can extend far beyond the clinical margin and can recur years after 
initial treatment, its treatment is challenging [1]. Although a previous report suggested the 
efficacy of radiotherapy for MAC [12], in most cases, chemotherapy was ineffective [13]. 
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Fig. 2. a Numerous keratinous cysts and small islands of basaloid and squamous epithelium with ductal dif-
ferentiation throughout the superficial to deep dermis. In addition, smaller nests and strands of cells in a 
desmoplastic stroma (b) with nerve invasion (c, d) are prominent in the deep dermis (hematoxylin and eosin 
staining (a–c), S100 staining (d)) (scale bar, 200 μm (a) and 100 μm (b–d)).
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Therefore, additional treatments for MAC are needed. Notably, several drugs such as bisphos-
phonates, statins, and tetracyclines have already been reported to modulate the production 
of MMPs and even to improve the prognosis of cancer patients [14, 15]. Indeed, previous 
reports suggested that bisphosphonates might enhance the therapeutic effect of docetaxel in 
cutaneous angiosarcoma [16, 17]. These reports suggest the potential benefit of bisphospho-
nates, statins, and tetracyclines to improve the prognosis of MMPs-bearing MACs.

Conclusion

The present case suggests the possible biological behaviors of MAC and might provide a 
possible target for the treatment of MAC in the future.
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Written informed consent was obtained from the patient for publication of this case 
report and any accompanying images. The protocol for this human study was approved by 
the Ethics Committee of the Tohoku University Graduate School of Medicine, Sendai, Japan 
(Permit No. 23597).
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Fig. 3. Paraffin-embedded tissue samples were deparaffinized and stained with anti-MMP12 Ab (a–c), anti-
POSTN Ab (d–f), and anti-MMP28 Ab (g–i) (scale bar, 100 μm (a–i)). Positive and negative controls were 
selected as we previously reported [4, 5]. Present case (a, d, g), positive control (basal cell carcinoma (b), 
dermatofibroma (e), and squamous cell carcinoma (h)), and negative control (extramammary Paget’s 
disease (c), dermatofibrosarcoma protuberans (f), and basal cell carcinoma (i)).
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