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This article describes the case of a 60-year-old woman with a remote history of uveal
melanoma who presented with breast metastasis. The breast imaging findings are thor-
oughly discussed, covering conventional imaging, MRI, and PET-CT, with particular empha-
sis on the unique imaging characteristics of metastatic melanoma on MRI, which is no-

tably different from other breast pathologies due to the paramagnetic properties of melanin.
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These properties contribute to a characteristic signal pattern that aids in distinguishing
melanoma from other breast lesions, facilitating the diagnosis.
© 2025 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
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Introduction

Melanoma, distinguished by its malignant melanocytes,
stands as the sixth most prevalent cancer in Canada and the
fifth in the U.S. as of 2023 [1]. A major risk factor for develop-

ing melanoma is exposure to ultraviolet (UV) radiation. The
historical increase in sun exposure without appropriate sun
protection measures likely contributes to the ongoing rise in
melanoma incidence [2]. This malignancy predominantly af-
fects the skin but can also appear in mucosal membranes like
the uvea, representing about 5% of melanoma cases [3,4]. Fur-
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Fig. 1 - Ultrasound: Ultrasound of the right breast demonstrates an ovoid circumscribed hypoechoic mass, corresponding to

the biopsy-proven melanoma metastasis.

thermore, distant metastasis is observed in 4% of melanoma
cases, with its likelihood varying depending on the stage at di-
agnosis [5]. The most common sites for melanoma metastasis
include the skin, subcutaneous tissue, lungs, liver, bone, and
brain [6].

Although rare, melanoma is the most frequent solid tumor
to metastasize to the breast [7], representing less than 5% of all
cases [5]. It typically manifests as palpable masses [8-10]. Ra-
diologically, the imaging features are often nonspecific, which
can complicate diagnosis. However, the paramagnetic proper-
ties of melanin are associated with a distinctive signal on MRI,
often hyperintense on T1-weighted images and hypointense
on T2, providing a valuable imaging clue that can help differ-
entiate metastatic melanoma from other breast lesions [11].

This article presents a case of metastatic uveal melanoma
to the breast, highlighting key imaging features across modal-
ities, with particular emphasis on MRI. The unique signal
characteristics seen on MRI correlated well with gross and
histopathological findings, reinforcing MRI’s diagnostic value
in detecting melanoma metastasis in atypical locations such
as the breast.

Case report

A 60-year-old woman with a history of left uveal melanoma,
treated with plaque brachytherapy 13 years ago, presented
with an asymmetry detected during mammographic screen-
ing of the right breast (Fig. 1). The patient was entirely asymp-
tomatic, with no personal or family history of breast cancer or
melanoma. Subsequent ultrasound revealed an irregular, oval,
and circumscribed predominantly hypoechoic vascular solid
mass at the 8 o’clock position (Fig. 2). A biopsy of this mass
confirmed a pathologic diagnosis of malignant melanoma.
Staging with a PET scan showed focal FDG metabolic activ-
ity in the corresponding region in the breast, aligning with the
biopsy results (Fig. 3). There was no evidence of metastatic dis-
ease elsewhere. An MRIrevealed its distinct appearance due to
the paramagnetic properties of melanin, characterized by high
T1-weighted signal intensity centrally and low signal periph-
erally. Conversely, the T2-weighted STIR sequence displayed
low signal intensity centrally and high T2 signal peripherally
(Fig. 4).

A seed-guided lumpectomy was performed to remove the
mass. Pathological examination confirmed the MRI findings,
showing high tumor cellularity (70%) with central melanin
presence, consistent with malignant melanoma of the right

Fig. 2 - Mammogram: Mammogram mediolateral oblique
(MLO) and exaggerated cranio-causal (XCC) views after
preoperative seed localization demonstrate a partially
visualized ovoid mass containing a postbiopsy clip and
localization seed, partially obscured by overlapping breast
tissue (arrow).

breast (Fig. 5), which, in the clinical setting, presumably is
metastatic from the previously treated uveal melanoma. A
sentinel node biopsy from the right axilla was negative for ma-
lignancy.

Discussion

This detailed case is centered on a patient with metastatic
melanoma, focusing on the manifestations of the disease
across various imaging modalities and its pathological corre-
lations. Notably, the MRI features of this case, which are un-
common in other breast pathologies, play a crucial role in fa-
cilitating the diagnosis of this rare condition. The article offers
a comparison between imaging results and the macroscopic
and microscopic findings in pathology, providing an integrated
perspective on the disease’s characteristics.

Breast metastasis from melanoma is infrequent, yet the
typical initial indicator is the emergence of a new breast mass
as observed in this case and corroborated by previous stud-
ies [8-10]. Therefore, for patients with a history of melanoma,
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Fig. 3 - MRI: Biopsy-proven malignant melanoma in the
right breast (arrow). (A) Axial nonfat saturated T1-weighted
sequence showing the hyperintense signal centrally and
low signal peripherally, which is an imaging key for
diagnosis, secondary to the paramagnetic properties of
melanin (arrow) (B) Axial T2-weighted STIR sequence (short
tau inversion recovery) displays low signal intensity
centrally and high T2 signal peripherally (C) Axial
contrast-enhanced fat-saturated subtracted T1-weighted
sequence shows an enhancing mass with an internal
susceptibility artifact from the postbiopsy clip.

such presentations should raise suspicions of metastatic dis-
ease.

Our study revealed that metastasis is presented as a soli-
tary lesion, a finding consistent with previous research, which
indicates that solitary lesions are more common than multi-
ple or bilateral involvement [12,13]

Traditional imaging techniques like mammography and ul-
trasound often yield nonspecific results, displaying features
that might mimic other breast lesions, including either benign
or primary invasive ductal carcinoma [10,14-16].

Metastatic melanoma to the breast can closely mimic pri-
mary breast malignancies both clinically and radiologically;
however, key distinguishing features can assist in differen-
tiation [14]. Primary breast carcinomas often exhibit spicu-
lated margins and architectural distortion and may present

with microcalcifications, which are findings that reflect an as-
sociated desmoplastic response and are well-recognized on
mammography and ultrasound [17,18]. In contrast, metastatic
lesions, including those from melanoma, typically appear as
well-circumscribed, noncalcified masses, often lacking the fi-
brotic reaction that characterizes primary malignancies. On
ultrasound, these lesions are generally hypoechoic and do not
exhibit the posterior acoustic shadowing commonly seen in
invasive ductal carcinoma [19].

While PET imaging is highly sensitive in detecting
melanoma due to its high metabolic activity, it lacks speci-
ficity and may not reliably distinguish between primary
and metastatic lesions in the breast [20]. MRI, on the other
hand, proves particularly valuable not only in differentiating
metastatic melanoma from primary breast cancer but also
from other types of breast metastases [21,22]. A hallmark
feature of melanin-containing melanoma metastases is their
unique signal profile, hyperintensity on T1-weighted images,
and hypointensity on T2-weighted images, reflecting the para-
magnetic properties of melanin, a finding that is rarely seen in
primary breast tumors [11,23].

As illustrated in the presented case, there is a strong cor-
relation between imaging and pathology. The MRI findings
of a centrally hyperintense lesion on T1 and hypointense on
T2 align with the gross pathological appearance of a central
pigmented tumor surrounded by normal breast parenchyma.
This radiologic-pathologic concordance reinforces the di-
agnostic value of MRI in the identification of metastatic
melanoma in the breast. Recognizing these characteristic
imaging features, especially when considered alongside a pa-
tient’s oncologic history, is essential for guiding accurate diag-
nosis and appropriate clinical management.

In conclusion, this article highlights the diverse imaging
appearances of metastatic melanoma in the breast across
multiple modalities, emphasizing the diagnostic value of MRL
Among all techniques, MRI provides the most distinctive fea-
tures, with signal characteristics, particularly intrinsic T1 hy-
perintensity, and T2 hypointensity, attributable to melanin’s
paramagnetic properties. These findings are uncommon in
primary breast malignancies and can serve as important ra-
diologic clues pointing toward a metastatic origin, especially
in patients with a known history of melanoma. Recognizing

Fig. 4 - PET-CT shows focal FDG-uptake within the biopsy-proven melanoma metastasis (arrow).
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Fig. 5 - Pathology. (A) Gross pathology: The representative slice of the breast lumpectomy specimen demonstrates the
central pigmented tumor surrounded by adjacent breast tissue. (B) Low power photomicrograph shows a circumscribed
pigmented tumor with necrosis in breast tissue. (C) High power photomicrograph shows a tumor composed of large
epithelioid cells with abundant pigmented cytoplasm and enlarged nuclei with prominent nucleoli. Adjacent benign breast

tissue is seen on the left-hand side.

this unique imaging phenotype has significant implications
in clinical practice. It encourages radiologists and clinicians
to include metastatic melanoma in the differential diagnosis,
prompting a more targeted diagnostic approach. In such cases,
instead of following the standard pathway for suspected pri-
mary breast cancer, clinicians may opt for core needle biopsy
with immunohistochemical staining for melanoma markers
(e.g., S-100, HMB-45, Melan-A). This approach improves diag-
nostic accuracy and helps avoid unnecessary procedures and
delays in initiating appropriate systemic therapy.
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