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Introduction

Primary malignant melanoma of the breast (PMMB) is a rare
diagnosis, yet nipple melanoma is even less common, ac-
counting for only 0.28-1.8% of all cutaneous melanomas [1].
On initial presentation it is often misdiagnosed as Paget’s dis-
ease (PD), the most common nipple malignancy. Altogether,
the rarity of these NAC pathologies coupled with nonspecific
clinical signs and symptoms of disease [2,3], has caused sig-
nificant delays in diagnosis. To our knowledge, no definitive
diagnostic criteria for this group of malignancies has been es-
tablished to date.

Case presentation

A 43 year-old otherwise asymptomatic female patient was
evaluated at the Breast Radiology Department of Careggi Uni-
versity Hospital for 3-week long presentation of eczema of
the left NAC. She had previously undergone treatment with
topical and systemic antibiotic and steroid therapy without
improvement. Her pervious medical and surgical history con-
sisted of bilateral cosmetic breast augmentation, but no fur-
ther history of previous breast pathology and nor family his-
tory of breast cancer. The patient provided informed written
consent prior to clinical and diagnostic examinations or treat-
ment.

On clinical examination, the patient reported itching of
the left nipple, with no bilateral tenderness or spontaneous
discharge. The left nipple appeared erythematous and ulcer-
ated with small peripheral vesicles (Fig. 1). No nipple discharge
could be expressed, and no nipple retraction or palpable nod-
ules were noted bilaterally.

Whole breast ultrasound was negative. On mammography,
a cluster of fine pleomorphic microcalcifications measuring 12
mm was identified in the inferior inner quadrant of the left
breast, classified as BIRADS-4.

Given the presence of suspicious parenchymal features
and ipsilateral nipple changes, PD associated with breast can-
cer was initially suspected. Dermatology consultation for der-
moscopy and cutaneous cytology was obtained. Nipple scrap-
ing was performed using a semi-automated biopsy gun (Pre-
cisa, Hospital Service) with a 14-gauge, 10-cm-long needle
placed directly on the dimpled skin: 3 hematopoietic sam-
ples were obtained for pathological evaluation. A tomo-guided
vacuum-assisted breast biopsy (VABB) was then performed
using a vacuum-assisted biopsy device (Mammotome revolve;
Devicor Medical Products) with an 8-gauge needle and a com-
mercial mammography system (Selenia Dimension, Hologic,
Marlborough, MA). No residual microcalcifications were de-
tected in the examination field on postprocedural imaging,
therefore a clip was placed for future localization (Fig. 2).

Contrast-enhanced mammography (CEM) was performed
10 days after VABB on the same mammography system
after intravenous injection of iodine-based contrast agent
(Iopamire 370 mg mL-1, 1.5 cc/kg actual body weight; Bayer
HealthCare, Whippany, NJ) using an automated power injec-
tor. This study showed only post-VABB ring enhancement at
the biopsy site in the inferomedial quadrant of the left breast.

Fig. 1 - Clinical image of the left nipple. Erythema and
nipple ulcer with small peripheral vesicles (arrow).

There was no evidence of other suspicious masses or nonmass
enhancements (NMEs) (Fig. 3).

The pathological result of VABB sample showed DCIS in
the left breast. Molecular characterization by DNA-sequencing
showed no mutations in the BRCA1 (NM_007294.4) and BRCA2
(NM_000059.3) genes.

Surprisingly, however, the histologic result of the nipple
biopsy documented a proliferation of atypical melanocytes
confined within the epidermis, without invasion into the der-
mis. The melanocytes exhibited cytological atypia, includ-
ing enlarged nuclei, prominent nucleoli, and irregular nuclear
contours. Pagetoid spread of melanocytes along and above
the epidermal-dermal junction was observed. Immunohisto-
chemistry revealed positive staining for melanocytic markers
such as S100, Mart-1, tyrosinase and HMB-45. All these find-
ings were consistent with a diagnosis of melanoma in situ of
the nipple.

Following this diagnosis, the patient underwent a mastec-
tomy resection of the left breast with axillary sentinel lymph
node excision. Final histology revealed a pigmented nipple-
areola complex lesion, measuring 10 x 8 mm, with features
analogous to those observed in nipple biopsy. Immunohisto-
chemical characterization demonstrated expression of 5100,
MART-1, tyrosinase and polyclonal S100. VE1 (BRAFV600E) was
negative. Particular care was paid to distinguishing foci of
DCIS in proximity of the epidermis from potential invasive
melanoma. The diagnosis of melanoma in situ of the nipple
was confirmed (Figs. 4 and 5).

As mentioned above the patient underwent a mastectomy
resection of the left breast with axillary sentinel lymph node
excision with no surgical early or delayed complications re-
ported.

According to national and international recommendations
[4], the patient did not require adjuvant therapy as the lymph
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Fig. 2 - Breast mammography after VABB, left breast images. Presence of an oval opacity localized in the inferior inner
quadrant of the left breast, referable to post-VABB hematoma, with residual neighboring fine pleomorphic
microcalcifications (arrow). (A) cranio-caudal mammogram of the left breast; (B) medial-lateral-oblique mammogram of the
left breast.

Fig. 3 - Contrast-enhanced mammography (CEM) performed 10 days after VABB, left breast images. Presence of rapid and
progressive ring enhancement with contextual metal clip at the site of performed VABB, referable to post-VABB hematoma
(arrow). Images partially marred by artifacts due to the presence of breast implants. (A) Cranio-caudal mammogram of the
left breast 2 minutes after the injection of iodine-based contrast agent. (B) Cranio-caudal mammogram of the left breast 8
minutes after the injection of iodine-based contrast agent.
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Fig. 4 - Nipple biopsy, histologic images. Proliferation of atypical melanocytes confined to the epidermis, arranged in
irregular nests (arrow), and scattered in single elements throughout the epidermal layers. Pagetoid spread (arrowhead) and
cytologic atypia are prominent. Invasion into the dermis is absent. (A) Nipple biopsy, Hematoxylin-Eosin (10x); (B) Nipple

biopsy, Tyrosinase (10x).

nodes were negative for disease. The patient received indica-
tion for annual right mammographic and bilateral US follow-
up for 5 years.

Discussion

Breast melanoma is a rare diagnosis and may present with
different signs and symptoms. In fact, it can represent a
metastatic localization from a cutaneous extra-mammary dis-

ease or represent a primary breast lesion (primary malig-
nant melanoma of the breast parenchyma, PMMB). PMMB
can also be subclassified into primary cutaneous melanoma,
when skin-derived or, less commonly, primary noncutaneous
melanoma if glandular-derived [5,6].

Despite being the most common cause of metastases to the
breast, metastasis of malignant melanoma and other extra-
mammary tumors to the breast is rare, accounting for only
1.3%-2.7% of all breast malignancies. Comparatively, PMMB is
even less common, accounting for <0.5% of all breast malig-
nancies [7].
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Fig. 5 - Breast specimen, histologic images. Proliferation of
atypical melanocytes analogous to that seen in nipple
biopsy (arrow). (A) MIS, Hematoxylin-Eosin (10x); (B) MIS,
MART-1 (5x); (C) DCIS (arrowhead), Hematoxylin-Eosin
(10x); (D) DCIS (arrowhead), tyrosinase (10x).

Diagnosing malignant melanomas of the NAC can be chal-
lenging due to specific cutaneous manifestations that may re-
semble those of other cutaneous malignancies such as PD,
metastases, or benign lesions such as nevus, seborrheic ker-
atosis, areolar melanosis and pigmented mammary PD [8-10].

Specifically, PD of the breast is a rare disorder of the NAC
that is frequently associated with an underlying cancer. Most
cases represent the progression of DCIS to the nipple surface
or adjacent skin [2], accounting for 0.5%-5% of all breast car-
cinomas [11]. Clinical manifestations of PD include eczema,
erythema, ulcerated or crusty lesions on the nipple that may
spread to the areola, associated with bloody discharge, hyper-
pigmentation, or retracting of the nipple [12].

Patients often complain pain, itching or burning in the nip-
ple, but they may also be asymptomatic. In most cases, PD is
unilateral but contralateral involvement may rarely occur [12].

Arare variant of PD is Pigmented PD, characterized by page-
toid spread of malignant epithelial cells associated with skin
pigmentation, making the differential diagnosis with breast
malignant melanoma even more doubtful [5].

Although rare, PD is still more frequent than nipple
melanoma [8] and therefore it was considered initially as the
most probable diagnostic orientation for the here described
patient presenting with a highly suspicious cluster of micro-
calcifications and synchronous erythematous desquamating
nipple.

Because of the rarity of PMMB of the nipple, a paucity of
literature is available to guide diagnosis of this malignancy.
As it has clinical manifestations and symptoms very simi-
lar to other diagnostic entities involving NAC such as PD and
DCIS. In this patient, presence of microcalcification and a syn-
chronous breast lesion encouraged thorough exploration of
the full range of possible diagnoses; however, NAC melanoma
should be considered in all cases of abnormal presentation of
clinical signs and symptoms resembling these more common
malignancies.

Specifically, neoplastic origin should be considered for pa-
tients with skin changes and pruritus of the NAC, nipple dis-
charge and other suspicious signs and symptoms, especially if
they do not respond to pharmacological therapy. As in the case
we present in this report dermatology consultation should be
requested ad evaluation obtained [13,14].

Conclusions

In order to increase the body of evidence available for PMMB
and to avoid future delays in diagnosis, experiences such as
the one we present here should be shared in the scientific liter-
ature. We hope that our experience will encourage other clini-
cians to consider a wide range of possible diagnoses, including
PMMB, when evaluating patients with unresolving NAC skin
changes to prevent complications of late-stage disease.

Patient consent

We hereby state that for the use of this medical case, details,
including imaging studies, photographs, and clinical data, for
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the purposes of publication in a medical journal has been
done respecting securing anonymization of personal data.
This statement ensures that the patient is fully informed
about the publication of their case details and consents to the
use of their medical information in a way that respects their
privacy.
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