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A 44-year-old woman presented to the dermatology depart-
ment with an alopecic plaque on the scalp, which had per-
sisted for 7 years and became ulcerated for 2 months (Fig. 
1A). She has a 10-year history of hormone receptor-positive, 
HER2-positive breast cancer, for which she underwent 
surgery followed by adjuvant treatment with tamoxifen. 
When she first noticed focal hair loss on the scalp 7 years 
ago, multi-metastatic breast cancers were found in her 
supraclavicular lymph nodes, lung, and sacrum. She was 
treated with trastuzumab in combination with paclitaxel 
and capecitabine. The metastatic lesions responded well to 
chemotherapy and trastuzumab, while the hair loss persisted 
and was diagnosed with alopecia areata. All imaging studies 
did not reveal any evidence of metastasis during the past 7 
years, despite an unexplained elevated serum CA15-3 level 
(147U/ml, normal range 0–25U/mL). 

She discontinued trastuzumab 2 months prior to this visit, 
and the alopecic plaque on the scalp became thickened and 
ulcerated. A positron emission tomography-computed to-
mography (PET-CT) scan showed increased glucose uptake 
(standardized uptake value [SUV], 10.0) of the skin lesion 
on the right parietal area (Fig. 1B). A skin biopsy specimen 
was obtained from the ulcerated lesion (Fig. 1C).

What is your diagnosis? 
Differential diagnosis 1: Squamous cell carcinoma
Differential diagnosis 2: Alopecia areata
Differential diagnosis 3: Alopecia neoplastica associated 
with metastatic breast cancer
Differential diagnosis 4: Basal cell carcinoma
See next page for answer.

Fig. 1. (A) The ulcerated alopecic plaque on the right parietal area of the scalp. (B) A positron emission tomography-computed tomography scan shows 
increased glucose uptake of the skin lesion. (C) Skin biopsy specimen reveals atypical epithelioid cells lying between the collagen bundles in the dermis 
(haematoxylin–eosin, original magnification ×100).
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Diagnosis: Alopecia neoplastica associated with 
metastatic breast cancer

A skin biopsy revealed clusters of large, atypical epithelioid 
cells lying between the thick collagen bundles in the dermis. 
The tumour cells were immunopositive for CK7, hormone 
receptors, and HER2. Pilosebaceous units were absent in 
this area. A diagnosis of metastatic breast cancer was made. 
She received 6 cycles of treatment with vinorelbine tartrate, 
pyrotinib maleate, and trastuzumab. The ulcerative plaque 
gradually regressed with an alopecic scar. However, an 
abnormal serum CA15-3 remained (113.4U/mL, normal 
range 0–25 U/mL). A skin biopsy on the scar confirmed 
the persistence of metastatic breast cancer. The alopecic 
area on the scalp was then surgically removed. After the 
excision, a PET-CT scan showed no evidence of abnormal 
glucose uptake, and the level of serum CA15-3 decreased. 
No recurrence was observed during follow-ups.

Cutaneous metastasis accounts for about 2% of all skin 
cancers, and the incidence is increasing due to improved 
survival of patients with cancer (1). The most common 
tumour that metastasizes to the skin is breast cancer, with 
an incidence of 24% (2). It has been reported that the scalp 
accounted for 4% of body-site cutaneous metastases (3). 
However, the scalp involvement is uncommon in breast 
cancer. The incidence of scalp metastases caused by breast 
cancer is about 1.2% (4). Scalp involvement has been re-
garded as a sign of progression or widespread metastatic 
disease. A metastatic lesion on the scalp tends to present 
as single or multiple asymptomatic, well-defined alopecic 
plaques, often red-pink in colour (5). Histological exami-
nation usually reveals infiltration of neoplastic cells in the 
dermis or subcutaneous tissue with loss of pilosebaceous 
units. Of note, there is often dense dermal fibroplasia in the 
metastatic scalp tissue (3). The dense dermal fibrosis on the 
scalp may be responsible for the inadequate response to sys-
temic therapy and therefore serve as a reservoir for dormant 
metastatic breast cancer. However, this hypothesis remains 
speculative at present, and further research is needed to 
explore how this factor might influence the behaviour of 
metastatic breast cancer.

The scalp metastasis of breast cancer can resemble vari-
ous inflammatory or malignant diseases causing alopecia. It 
is easy for this to be misdiagnosed as alopecia areata (6), es-
pecially in the dormant state, as in our case. The presence of 
erythema and ulceration may help to differentiate alopecia 

neoplastica from alopecia areata (7). Alopecia neoplastica 
may be secondary to a series of malignancies, including 
basal cell carcinoma, squamous cell carcinoma, malignant 
melanoma, extramammary Paget’s disease, angiosarcoma, 
cutaneous T-cell lymphoma, as well as metastatic breast can-
cers (3). The clinical history and histology patterns helped 
to coin the diagnosis. Systemic chemotherapeutics targeting 
the primary tumour appear to be the standard treatment for 
metastatic breast cancers, but skin metastasis, especially 
lesions on the scalp, is frequently refractory to systemic 
therapy (8). In this scenario, as in our case, surgical remo-
val of the metastatic lesions contributes to a high response 
rate and low recurrence rather than using systemic therapy 
alone, especially for isolated lesions, which are refractory 
to systemic treatments (1). 

Alopecia neoplastica may present as the initial sign of 
an undiagnosed malignancy. Clinicians should pay atten-
tion to any persistent alopecic plaque occurring in a patient 
with a history of breast cancer, especially if accompanied 
by erythema or ulceration. The histological feature of 
dense dermal fibrosis may partially explain the resistance 
to systemic therapy in some patients, which also indicates 
the requirement for alternative treatments. Recognizing the 
varied presentations of cutaneous metastasis is pivotal to 
early intervention for rapidly progressive cancers.
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