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Abstract
Neoplastic alopecia (NA) is defined as an organized hair loss 
in single or multiple areas of the scalp caused by a primary 
tumor that has metastasized to the skin of the scalp. Due to 
its localization and clinical appearance, NA should be placed 
in differential diagnosis with alopecia areata or other enti-
ties. To date, pathognomonic dermoscopic criteria of NA 
have not yet been described: the absence of classical criteria 
of other scalp diseases in addition to a major neovasculariza-
tion with on-focus arborizing vessels and erosions or ulcer-
ations may help the clinician to suspect a diagnosis of sec-
ondary alopecia. Dermatologists should pay more attention 
to these rare forms of secondarism because in exceptional 
cases, a simple alopecia of the scalp can hide a new, relaps-
ing or metastatic neoplasia. © 2021 S. Karger AG, Basel

Introduction

Neoplastic alopecia (NA) is defined as an organized 
hair loss in single or multiple areas caused by a primary 
tumor that has metastasized to the skin of the scalp. In 
84% of cases, NA is linked to primary breast cancer [1]. 
The mechanism underlying skin metastatization is not 
yet known, and it seems to have a multifactorial origin. 
Clinical presentation of NA can be various, as its range of 
differential diagnosis encompasses many causes of alope-
cia. Among these, alopecia areata (AA), frontal fibrosing 
alopecia (FFA), discoid lupus erythematosus (DLE), and 
lichen planopilaris (LPP) are the most relevant. Due to its 
localization and clinical appearance, in our case, NA 
should be placed in differential diagnosis with AA [1], 
and this is the reason why dermoscopy has been an ex-
tremely useful tool for the correct differential diagnosis 
among these entities [2, 3].

In this review, we present the results obtained from the 
analysis of 27 cases of NA associated with breast cancer, 
in order to focus on the prevailing modalities of manifes-
tation of NA. All the patients were woman.
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Case Report

An 85-year-old otherwise healthy woman was referred to our 
skin cancer department for the evaluation of a progressive and re-
cently onset alopecia. The dermatological examination showed a 
localized area of complete hair loss of the parieto-occipital region 
of the scalp (shown in Fig. 1a) of about 10 × 8 mm diameter, with 
fibrotic consistency and well-defined borders and an evident neo-
vascularization with fine telangiectasias and crusted lesion. The 
dermoscopic evaluation did not show classical criteria of AA (i.e., 
yellow dots, black dots, broken hairs, short vellus hair, and taper-
ing hairs), but it showed giant on-focused arborizing vessels and 
fine telangiectasias on a pink-whitish background and a single 
well-defined orangish lesion with polymorphic vessels surrounded 
by a yellow-white crust (shown in Fig. 1b). Due to the nonunivoc-
ity of clinical and dermoscopical presentation, a punch biopsy was 
performed. The histopathological report showed a neoplasm com-
patible with a secondary localization of ductal breast cancer (shown 
in Fig. 2).

The clinical history of the patient revealed a previous left 
breast infiltrating ductal carcinoma treated with quadrantecto-
my, axillary lymphadenectomy, and radiotherapy in 2002, and 
the last oncologic follow-up in 2006 was negative for recurrences. 
The patient underwent mammography and ultrasound examina-
tion of breasts, which revealed the presence of 2 lesions of 15 mm 
in the super-external quadrant and 8.5 mm in the external para-
areolar quadrant compatible with metastasis (shown in Fig. 3). A 
first-line hormone treatment with exemestane 25 mg 1 cp/day 
was started.

Clinical Features of NA
Several clinical variants of NA have been described in the lit-

erature. It mostly appears as single or multiple reddish painless 
patches or plaques, variable in size, up to a maximum extension of 
80 cm2, even though universal alopecia has also been reported [1, 
4]. In smaller percentages, NA presents as flesh-colored nodules. 
Ulceration was found in 5 cases, and occasionally lesions were ac-
companied by symptoms such as itching and stinging. In nearly 
half of the cases (41%), erythema is observed, a sign that could dis-
tinguish a pattern of secondary alopecia from an AA [4].

A prevailing location has not been identified, and in fact, areas 
of NA manifested all over the scalp, having been reported in the 
frontal, parietal, occipital, and vertex region. In 2 noteworthy cas-
es, alopecia occurred accompanied by other peculiar skin lesions 
attributable to primary neoplasm: a patient presented telangiec-
tatic lesions on the forehead, nose, and cheeks, while another pa-
tient presented a zosteriform eruption of the trunk, both in con-
comitant association with areas of alopecia [5, 6] (shown in Ta-
ble 1).

Scalp Dermoscopy
Dermoscopy can be a valid and easy technique for diagnosis 

and management of alopecia. To date, there are rare cases of NA 
in the literature, and the dermoscopic findings are infrequently 
described; moreover, the lesion can mimic other diseases or ex-
hibit doubtful features.

AA shows usually yellow dots, dystrophic hairs, and clustered 
short vellus hairs. Yellow dots are the most sensitive markers for 
the diagnosis, but they are not very specific, as they can be seen in 
other diseases. Black dots (cadaverized hairs), broken hairs, and 

tapering hairs are usually present and are associated with disease 
activity, and exclamation-mark hairs are the most specific signs of 
acute AA, even if they can be present in chemotherapy alopecia. 
Other hair shaft abnormalities present in AA are coudability hairs, 
pseudo-monilethrix, and coiled hairs [27, 28].

In the androgenetic alopecia, dermoscopy shows vellus hair, 
peripilar signs, and hair diameter variability. Advanced androge-
netic alopecia most commonly presents yellow dots, empty follicu-
lar ostia, and, in bald sun-exposed areas, honeycomb-pigmented 
network [28]. 

The characteristics of LPP are the absence of follicular openings 
and the presence of whitish perifollicular scales; the follicle fibrosis 
is associated with the presence of white dots [27].

An uncommon type of LPP is FFA that shows a progressive 
recession of the frontotemporal hairline, with atrophic and smooth 
skin and absent follicular openings. Around the terminal hairs, 
erythema and follicular hyperkeratosis may be present, and the 
absence of vellus hair is very diagnostic of FFA. Other typical find-
ings are the lonely hair sign, pili torti, black dots, broken hairs, and 
eyebrows loss [29].

a b

Fig. 1. a Clinical appearance of NA due to breast cancer with a 10 
× 8-mm plaque of the parieto-occipital region with neovascular-
ization. b Dermoscopy features of NA showing giant on-focus ar-
borizing vessels in a pink-whitish background with an orangish 
well-defined lesion of about 5 mm in diameter. NA, neoplastic 
alopecia.
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Specific findings of DLE of the scalp are keratotic plugs, red 
dots, and enlarged branching vessels. Peripilar concentric white 
scales and peripilar erythema may be present. The absence of fol-
licular openings and the cicatricial white patches are observed both 
in DLE and LPP [29].

In our case, dermoscopy reveals a dense network of neovascu-
larization with giant on-focused arborizing vessels and fine telan-
giectasias on a pink-whitish background and a single well-defined 
orangish lesion with polymorphic vessels surrounded by a yellow-
white crust. The suspect of NA may arise from the absence of clas-
sical dermoscopic criteria of hair disorders and the presence of 
features associated with malignancy.

Latency
NA can present as the first sign of an undiagnosed neoplasia or 

can occur several years after the diagnosis of the primary tumor in 
the absence of other symptoms. In particular, NA was the initial 
presentation of an unknown primary tumor in a limited number 
of cases, while in most of them appeared after neoplasm onset, over 
a period of time ranging from 1 to 15 years. Very often the primi-
tive had already been treated, so NA configured in the setting of a 
relapsing disease. Primitive simultaneous metastases were detect-
ed in about 33% of the cases, identifying a long ago disseminated 
disease. Dissemination presented simultaneously with NA in near-
ly 30% of the patients, among which subcutaneous metastases had 
relevant frequency (shown in Table 1).

a b

+1

+

a b

Fig. 2. a Single file carcinomatosis ele-
ments, ×20. b Evidence of pagetisation 
phenomena, the expression of CK7 is ori-
ented towards the epithelial origin of the 
neoplasm, ×20.

Fig. 3. a Breast ultrasound showing a 15-
mm hypoechogenic solid lesion of the su-
per-external quadrant compatible with the 
secondary lesion of previous breast cancer. 
b Diagnostic mammography of the right 
breast. A well-defined contrast area, with a 
diameter of about 15 mm of the super-ex-
terior quadrant and in the external para-
areolar, 8.5 mm.
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Primitive Neoplasia
Histological subtype of the primitive was ductal infiltrating ad-

enocarcinoma in most cases, observing lobular carcinoma in a 
smaller number and sporadically scirrhous. It must be said that 
ductal adenocarcinoma is the most frequent histotype of breast 
cancer, so it is not surprising that NA occurred more frequently in 
this setting. This fact makes it difficult to establish clear associa-
tions between the type of clinical presentation of NA and primitive 
histologic subtype. Moreover, the number of cases is still limited 
(shown in Table 1).

Pathogenesis
It is estimated that scalp is the site involved by 4–7% of cutane-

ous metastasis from visceral malignancies. Tumors can spread to 
the scalp in various modalities. Regarding breast cancer, these me-
tastases could develop as a result of a retrograde lymphatic dis-
semination from cervical and supraclavicular nodes, through lym-
phatic emboli or via hematogenous dissemination. The latter is 
undoubtedly the most frequent path, in consideration that scalp is 
provided with a rich vascular network. Pathogenetic mechanism 
of NA has not yet been fully understood. It usually configures as a 
scarring process, so the most accredited theory is that piloseba-
ceous units are destroyed by the desmoplastic reaction due to tu-
mor cells. Some authors postulate that particular fibrogenic cyto-
kines released by neoplastic cells, such as basic fibroblast growth 
factor, transforming growth factor beta, and interleukins 4 and 6, 
may contribute to induce atrophy of the follicles, in a way similar 
to inflammatory alopecia. Anyway, further studies are needed. 
Compression created in the dermis by tumoral mass itself could 
compromise survival and development of pilosebaceous units. 
This would explain the fact that sometimes hair regrew after prop-
er cancer treatment [12, 30–32].

Attempts have been made to understand if there is a correlation 
between metastatization to the scalp and the histological type of 
primitive neoplasia. Few data available seem to highlight that ad-
enocarcinoma is the subtype that most frequently associates with 
AN, perhaps because of the high density of glands in the scalp [32]. 
However, adenocarcinoma is the most frequent histologic subtype 
of breast cancer too.

Histopathological Examination
Histological examination of NA lesions frequently revealed in-

filtration of tumor cells consistent with primary malignancy em-
bedded in a dense collagenous dermal stroma that can extend to 
subcutaneous tissue. Pilosebaceous units are visibly atrophic or 
completely absent [7].

Treatment and Prognosis
The presence of metastases from visceral neoplasms is often as-

sociated with a poor prognosis. However, scalp metastases with 
associated alopecia have a relatively better outcome with survival 
measured in years [7]. There is not a standard treatment for NA, 
and in fact, the therapeutic choice is based on the receptors ex-
pressed by the neoplasm, overall staging, and comorbidities of the 
patient [7]. Main approaches adopted were radiotherapy, chemo-
therapy, and hormonal therapy, aiming to target both tumor and 
metastasis (shown in Table 1).

Our patient developed NA 8 years after diagnosis of breast-
infiltrating ductal carcinoma as a localized area of complete hair 
loss of the parieto-occipital region of the scalp. Nodules compati-Ta
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ble with neoplastic recurrences have also been detected on mam-
mography. The patient is currently alive, and she is being treated 
with exemestane. Therefore, these data are in line with those of the 
majority of the cases reviewed.

Conclusions

Clinicians must consider NA in the spectrum of pos-
sible differential diagnoses when they have to face with 
forms of alopecia in which characteristics are not easily 
classifiable within the classic forms. Atypical anamnestic 
and clinical features, along with nonresponse to stan-
dardized therapies, should raise the index of suspicion. 
Dermoscopy configures as a very important tool to pre-
liminarily rule out other scalp disorders marked by more 
specific criteria.

To date, pathognomonic dermoscopic criteria of NA 
have not yet been described: the absence of classical cri-
teria of other scalp diseases in addition to a major neovas-
cularization with on-focus arborizing vessels and ero-
sions or ulcerations may help the clinician to suspect a 
diagnosis of secondary alopecia. Dermatologists should 
pay more attention to these rare forms of secondarism 
because in exceptional cases, a simple alopecia of the scalp 
can hide a new, relapsing or metastatic neoplasia. When 
these situations are suspected, a prompt biopsy is re-
quired, as histological examination will provide the de-
finitive diagnosis.
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