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Abstract 

Primary cutaneous apocrine carcinoma (PCAC) is a rare and highly aggressive cutaneous 

adnexal type of tumor that has a high metastasis rate and a poor prognosis. Although there 

are several case reports describing the successful treatment of PCAC with chemoradiothera-

py or molecular targeting therapy, no standard therapy for the treatment of advanced PCAC 

has been established yet. Since receptor activator of nuclear factor kappa-B ligand (RANKL) is 

expressed in cancers of apocrine origin, leading to immunosuppression at the tumor site, we 

hypothesized that targeting RANKL with denosumab might be useful for the treatment of 

PCAC. In this report, we describe a case with advanced PCAC on the scrotum successfully 

treated with systemic chemotherapy using carboplatin and paclitaxel, and radiotherapy fol-

lowed by denosumab. © 2017 The Author(s) 
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Introduction 

Primary cutaneous apocrine carcinoma (PCAC) is a rare and highly aggressive cutane-
ous adenocarcinoma that generally occurs in the axilla [1–4]. Although there are several case 
reports describing the successful treatment of PCAC with chemoradiotherapy or molecular 
targeting therapy, no standard therapy for the treatment of advanced PCAC has been estab-
lished yet. In this report, we describe a case with advanced PCAC on the scrotum successfully 
treated with systemic chemotherapy using carboplatin and paclitaxel, and radiotherapy fol-
lowed by denosumab. 

Case Report 

A 77-year-old man presented with a 3-year history of erosive erythema with nodules on 
the scrotum. At his initial visit, physical examination revealed extensive erosive erythema 
with a red, easy-to-bleed nodule on the scrotum (Fig. 1a). Skin biopsy from the nodule re-
vealed tumor cells mainly proliferating in the dermis, forming solid pattern nests and up-
ward pagetoid epidermal migration (Fig. 1b). Immunohistochemical staining revealed that 
these tumor cells were positive for CK7, gross cystic disease fluid protein (GCDFP)-15, recep-
tor activator of nuclear factor kappa-B ligand (RANKL) (Fig. 1c), and MMP7 and negative for 
CK20 and CDX2. From the above findings, we diagnosed this case as PCAC.  

There was no significant enlargement of the bilateral inguinal lymph nodes at the initial 
visit. We screened for possible internal malignancy with positron emission tomography 
(PET)-CT, and found no evidence of metastasis. Since magnetic resonance imaging (MRI) 
revealed that the tumor mass developed adjacent to the urethra (Fig. 2a), we consulted an 
urologist and found that the tumor infiltrated into the urethra, corpus cavernosum of the 
penis, and testis. During the consultation, a significant enlargement of the bilateral inguinal 
lymph nodes was revealed. Since the patient refused radical excision of the tumor, we ad-
ministered carboplatin (AUC × [Ccr + 25] mg) and paclitaxel (200 mg/m2) intravenously 3 
times, and subcutaneous denosumab (60 mg) once every 6 months. In addition, radiothera-
py was performed on the scrotum and bilateral inguinal region at a total dose of 58 Gy.  

Two months after administrating this combination therapy, all primary tumors had dis-
appeared histologically (primary site) (Fig. 2b) and on the MRI (Fig. 2c). A follow-up CT scan 
revealed a diminished swelling of the bilateral inguinal lymph nodes. Half a year after the 
remission of the primary and lymph node metastatis, the apocrine carcinoma was still under 
remission. 

Discussion 

In this report, we describe a case with advanced PCAC on the scrotum successfully 
treated with systemic chemotherapy using carboplatin and paclitaxel, and radiotherapy fol-
lowed by denosumab. PCAC is a rare cutaneous adnexal tumor that has a high metastasis 
rate and a poor prognosis [1–3]. Since there is no standardized chemotherapy for PCAC, the 
treatment of PCAC is sometimes exploratory. For example, human epidermal growth factor 
receptor 2 (HER-2) signal inhibitors, such as trastuzumab and lapatinib, which are used as a 
standard therapy for HER-2-overexpressing cancer [5], are effective even for metastatic 
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HER-2-overexpressing PCAC [1, 2]. Another report also suggested that the chemotherapeutic 
regimen for breast cancer is effective for the treatment of PCAC [3].  

Since PCAC is histologically similar to the apocrine subtype of breast cancer [6], the bio-
logical behavior and reactivity of PCAC to chemotherapy might resemble those of breast 
cancer. Indeed, PCAC tends to express apocrine-derived cell surface markers such as GCDFP-
15 and HER-2 [1–4]. In addition, as we have previously reported, extramammary Paget’s 
disease, another apocine-derived skin tumor, expresses RANKL, leading to a sustained im-
munosuppressive tumor microenvironment through tumor-associated macrophages, Lang-
erhans cells, and regulatory T cells [7–10]. These reports suggest that RANKL plays a critical 
role in maintaining the tumor microenvironment of skin cancer of apocrine origin and that 
targeting RANKL with anti-RANKL antibody, i.e. denosumab, might be useful for the thera-
peutic elimination of the primary invasive tumor and metastatic disease.  

Based on the above findings, we administered denosumab after chemoradiotherapy. 
Since RANKL, a key paracrine effector of progesterone signaling, and its receptor RANK con-
tribute to mammary tumorigenesis and tumor proliferation [11, 12], denosumab might work 
not only as an immunomodulatory factor but also as a direct tumor suppressor for apocrine 
carcinomas. Indeed, an adjuvant effect of denosumab was observed in the present case. Since 
this report presents only a single case, subsequent cases may provide greater insight into the 
anti-tumor effects of denosumab in the treatment of RANKL-expressing apocrine tumors.  
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Fig. 1. An extensive erosive erythema with a red, easy-to-bleed nodule on the scrotum (a). Atypical cells 

mainly proliferated in the dermis forming solid pattern nests (b). Paraffin-embedded tissue samples from 

the right shoulder were deparaffinized and stained with anti-RANKL antibody (c). 
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Fig. 2. T1-weighted MRI before the treatment (a). Physical examination revealed that all primary tumors 

had disappeared (b). T1-weighted MRI after the treatment (c).  
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