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Abstract

Metastatic involvement of the breast from an extra-mammary tumor is rare. However, when a patient with a known primary ma-
lignancy complains of a palpable breast mass, both the primary breast cancer and the metastatic lesion must be considered as a
differential diagnosis. Melanoma is one of the tumors that commonly metastasizes to the breast, but the characteristic imaging
features are not well known. Therefore, an understanding of the characteristic image findings for melanoma would be advanta-
geous in differentiating a breast mass in patients with a history of melanoma. A 73-year-old woman with a history of recurring
melanoma in the nasal cavity presented with a palpable mass in the left breast. She had undergone various imaging studies, which
revealed two masses in the left breast and an enlarged right intramammary lymph node. The patient underwent lumpectomy of
masses in the left breast for tissue confirmation, and pathologic examination revealed metastatic melanoma. Melanoma exhibits
typical signal intensity on MRI and commonly metastasizes to the breast. Therefore, it is important to be aware of the characteristic
imaging findings for metastatic melanoma, particularly when a melanoma patient presents with a breast lump.
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1. Introduction

Melanoma arises from melanocytes in the basal layer
of the epidermis and may originate on the trunk, extrem-
ities, face, eye, mucosal surfaces, and rarely, other vis-
ceral organs (1-3). Metastases are common in the subcu-
taneous and soft-tissue locations, and MRI has an impor-
tant role in evaluating brain, bone marrow, liver, and soft-
tissue metastases (3-5). Melanoma commonly metastasizes
to the breast, but metastatic involvement of the breast
parenchyma is rare, accounting for 0.5 - 6.6% of all breast
malignancies (6-9). There are few reports on the imaging
findings of metastatic involvement of the breast in malig-
nant melanoma because the incidence is extremely low.
Some studies have described mammography and sonog-
raphy findings, but little is known about the MRI findings
of melanoma metastasis to the breast parenchyma. Here,
we report a case of breast parenchymal metastasis of ma-
lignant melanoma and describe the findings of mammog-
raphy, sonography, CT, MRI, and 18F-fluorodeoxyglucose
positron emission tomography -computed tomography
(18F-FDG PET-CT).

2. Case Presentation

A 73-year-old woman presented with a palpable mass
and pain in the left breast for 5 months. She had a his-
tory of malignant melanoma. The first diagnosis was made
in 1997 by a right total inferior turbinectomy for a nasal
cavity mass. She underwent several additional procedures
for the wide excision of the right nasal cavity and a right
medial maxillectomy with consecutive radiation therapy
for recurrent melanoma over the next 15 years. In 2013,
she complained of right periorbital swelling and diplopia,
which were found to be caused by a protruding mass with
black spots in the right lateral wall of the nasal cavity. This
mass was recurrent melanoma. Craniofacial resection was
performed for treatment. In 2015, the diagnosis of recur-
rent melanoma was confirmed for a newly developed nasal
cavity mass. By this time, all recurrences were found to be
present in the head and on the ipsilateral side, although
she complained of symptoms in the breast on the con-
tralateral side.

The patient had no family history of breast cancer.
There was no skin retraction, nipple discharge, or palpable
axillary lymph nodes on physical examination. On mam-
mography (Hologic Inc., Bedford, MA, USA) that is shown
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in (Figure 1A), two circumscribed round to oval shaped hy-
perdense and isodense masses were seen in the left mid
to inner deep portion. The maximal diameter of the hy-
perdense mass was 5 cm, and that of the isodense mass
was 1.2 cm. Microcalcifications and enlarged lymph nodes
were not detected. She had brought sonographic images
acquired at a different hospital. An approximately 5-cm
circumscribed hypoechoic mass was seen on sonography.
Breast MRI (Figure 1B - D) was performed using a 3.0-T Scan-
ner (Achieva 3.0T TX; Philips Healthcare, Best, the Nether-
lands) with a breast coil (MRI Devices; InVivo Research,
Orlando, FL, USA) with the patient in the prone position.
Images were acquired in the axial plane with the follow-
ing sequences: axial, diffusion-weighted, spin-echo single-
shot echo-planar-imaging, with diffusion-sensitizing gra-
dients (TR|TE, 5471/72; b values, 0, 600 and 1000 sjmm?;
image matrix, 96 x 126; field of view [FOV], 320 x 320
mm; section thickness, 3 mm; section gap, 0 mm; three
signal acquired; acquisition time, 80 seconds); axial, T2-
weighted, fat-suppressed, fast spin-echo imaging (TR/TE,
5727/70; flip angle, 90°; field of view [FOV], 581 X 342 mm;
image matrix, 620 X 3009; section thickness, 3 mm sec-
tion gap, omm); pre- and post-contrast enhanced, axial,
Ti-weighted three-dimensional (3D) fast spoiled gradient
echo sequence (TR/TE, 6/3; flip angle, 0°; FOV,330 x340 mm;
image matrix, 436 x 436; section thickness, 3 mm section
gap, 1.5 mm). A volume of 15 mL of Gadodiamide (Om-
niscan, GE Healthcare, Oslo, Norway) was injected intra-
venously into the antecubital vein with a power injector
(Spectris; Medrad, Indianola, PA, USA) at a rate of 2 mLJs.
Imaging was performed before the injection and six times
after the injection: immediately and then at intervals of 1
minute. The image post-processing included subtracting
the unenhanced images from the enhanced images and
generating 3D maximum-intensity projections using the
firstcontrast-enhanced series. The interpretation of the de-
greeand pattern of the enhancementwas performed using
computer-aided detection (CAD) stream TM (Merge health
care, Chicago, IL, USA). A circumscribed round-shaped en-
hancing mass was seen in the left upper inner quadrant.
The center of the mass was in the breast parenchyma,
and the mass was broadly attached to the underlying pec-
toralis muscle. There was no visible fat plane between the
mass and the muscle, which indicates the possibility of
pectoralis invasion. A small-circumscribed round-shaped
mass was seen at the lower outer aspect of the mass. These
two masses showed high signal intensity on both Ti- and
fat-saturated T2-weighted images, and they showed early
fast enhancement with a delayed wash-out pattern on dy-
namic study. All images showed diffusion restriction. Be-
cause the signals and enhancement patterns were similar,
these two masses could be considered to be of the same na-

ture. An enlarged enhancing lymph node was noted in the
right internal mammary area. There was no significantly
enlarged lymph node in either axillae. Additionally, a chest
CTscanwas performed (Figure 1E), in which the larger mass
showed a central hypodense area that might indicate as-
sociated necrosis. Loss of the fat plane between the mass
and the pectoralis muscle was also observed. There was no
pathologic finding in either lung.

Before any surgical treatment, she had undergone 18F-
FDG PET-CT (Figure 1F) to detect other metastatic lesions
throughout the body. Two masses in the left breast and the
enlarged right internal mammary lymph node showed hy-
permetabolism. The maximal standard uptake value (SUV)
for the larger mass in the left breast was 7.2. There were no
other hypermetaboliclesions in the other parts of the body
beside the known recurred mass in the right nasal cavity.

The patient underwent a lumpectomy for the palpable
and painful mass in the left breast (Figure 2). Histopatho-
logic examinations revealed cells with vesicular nuclei and
prominent nucleoli, which indicate the lack of full mat-
uration. In addition, there were dense infiltrations of
melanophages.

3. Discussion

Although primary breast cancer is one of the most
common malignancies in women, the breast is an un-
usual site for metastasis from extramammary tumors (10,
11). According to previous reports, the incidence of non-
primary tumors of the breast ranges from 0.5% to 6.6% of
all breast malignancies (6, 7, 12). Variable origins of metas-
tases to the breast have been reported in previous stud-
ies (9, 13). In declining order, the following tumors are
the most common sources: lymphoma, melanoma, rhab-
domyosarcoma, lung cancer, ovarian cancer, gastrointesti-
nal, and genitourinary tumors (9, 13, 14). It is well known
that the presence of breast metastases is a poor prognostic
factor (6, 15).

Metastasis of melanoma to the breast tissue usually oc-
curs through hematogeneous spread. Due to the good vas-
cularity and the presence of more glandular tissue in the
outer portion of the breast, metastasis is more common in
the outer portion (12, 16, 17). Most studies have reported
that a solitary lesion is more common than multiple le-
sions or bilateral involvement (6, 12, 15, 16). In the present
case, the patient complained of a palpable mass in the left
breast, which was found to be two distinct masses. The
masses were located in the upper inner to middle portion,
rather than the outer portion.

There are several reports of melanoma metastases to
the breast, but there are few studies reporting the imag-
ing findings. Most metastatic lesions to the breast look
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Figure 1. A 73-year-old woman with a palpable mass and pain in the left breast and a history of malignant melanoma. On mammography showing the left craniocaudal (CC)
view (A), two circumscribed round to oval shaped hyperdense (solid arrow) and isodense (arrowhead) masses are seen in the left mid to inner deep portion, where the patient
complained of a palpable mass. On sonography taken at a different hospital (not shown), the masses were circumscribed and had low echogenicity. The masses all showed
mostly high signal intensity on axial fat-saturated T1 weighted imaging (B) and showed enhancement on contrast-enhanced T1 weighted image (C). They also showed high
signal intensity on fat-saturated T2 weighted image (D). On chest CT scan (E), the larger mass showed a central hypodense area of possible necrosis. A loss of the fat plane in
between the larger mass and the pectoralis muscle is also seen, indicating the possibility of muscle involvement. Additionally, an enlarged internal mammary lymph node
on the contralateral side is noted (dashed arrow). On 18F-fluorodeoxyglucose positron emission tomography -computed tomography (18F-FDG PET-CT) (F), the masses and
enlarged internal mammary lymph node all had increased FDG uptake, and the maximum SUV of the large mass was 7.2.

similar to those of primary breast cancer. However, ac-
cording to previous studies, the most common mammo-
graphic findings of metastatic lesions are single or multi-
ple circumscribed round masses of variable size that may
have slightly irregular margins (9-11, 13, 14). On sonogra-
phy, metastatic lesions of previously reported studies ex-
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hibited various morphologies: circumscribed or irregular
margins, hyperechoic or hypoechoic, with or without pos-
terior acoustic shadowing, and round to oval shape (9-11,
13). The lesions are usually not associated with spiculation,
microcalcification, or secondary skin or nipple change,
which indicate no associated desmoplastic response in
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Figure 2. Cut surface (A) of the larger mass shows diffusely dark brownish color and a hemorrhagic and necrotic appearance. On microscopic examination (hematoxylin-
eosin stain, original magnification X 100 (B), X 200 (C), X 400 (D)), dense infiltrations of melanophages are noted. Additionally, cells with vesicular nuclei and prominent

nucleoli are seen, indicating lack of full maturation.

contrast to the primary breast cancer (9-11, 13). In our
case, there were two masses in the left upper mid to in-
ner breast. Both masses had circumscribed margins and
were round in shape on mammography. These masses did
not have any associated findings such as spiculation, mi-
crocalcifications, or skin or nipple changes. Unfortunately,
only scanned images of sonographs taken at another hos-
pital were available. Those sonographic images showed
a circumscribed hypoechoic mass. All of those findings
were consistent with previously reported image findings
of metastatic lesions in the breast. This indicates that
metastatic melanoma looks similar to other metastatic le-
sions in the breast on mammography and sonography.

Magnetic resonance imaging is useful in evaluating

lesions in patients with dense breast parenchyma (11).
Metastatic lesions to the breasts detected on MRI appear
similar using other imaging modalities. Such lesions may
be single or multiple and circumscribed and round in
shape without signs of desmoplastic reaction (8, 11, 13, 14,
17). As melanoma contains a melanin component that con-
tains stable free paramagnetic radicals that have a param-
agnetic effect and result in a shortening of the Tt and T2 re-
laxation times (8), melanoma possesses a high signal on Ti-
weighted images and a low signal on T2-weighted images
on MRI (8, 17, 18). Thus, when a tumor in the breast shows
this typical signal intensity on MRI, radiologists must con-
sider melanin-containing tumors, and they should inves-
tigate the patient’s clinical history and perform a biopsy
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for tissue confirmation. On diffusion-weighted imaging,
melanoma generally shows diffusion restriction and will
enhance after intravenous (IV) gadolinium-based contrast
agent administration (3). This typical signal intensity of
melanoma can be lost when it is associated with the sub-
acute to chronic stage of hematoma. When the tumor
is associated with hemorrhage and transition from sub-
acute to chronic stage, it can be seen as a hyperintense
mass on both Ti1- and T2-weighted images. In the present
case, the masses were seen as hyperintense on both TI-
and T2-weighted images. Diffusion restriction was evi-
dent on diffusion-weighted imaging, and enhancement
was observed on contrast-enhanced Ti-weighted imaging.
The mass did not follow the typical signal intensity of
melanoma on the T2-weighted images in that it exhibited a
high T2 signal intensity rather than typical low T2 signal of
melanoma. The hematoma associated with the mass could
be one of the reasons of the atypical signal, because the
patient in this case underwent sonography-guided biopsy
of the mass to obtain tissue confirmation approximately
one week before taking MRI. However, this hypothesis can-
not be applied to the other small mass that did not expe-
rience biopsy. Since melanoma is known to be frequently
associated with internal hemorrhage, spontaneous inter-
nal hemorrhage might be one possible reason of atypical
signal intensity.

According to the national comprehensive cancer net-
work guidelines for melanoma imaging workup, contrast-
enhanced CT or PET-CT is recommended for stage IV
melanoma. CT scan can be used to determine the presence
of enlarged lymph nodes, swelling of the breast tissue, and
involvement of the chest wall with loss of the tissue plane
(10). In this case, we could see involvement of the pectoralis
muscle by detecting loss of the fat plane in between the
mass and the muscle on a CT scan. On PET-CT, a lesion with
a maximum SUV of more than 1.5 is considered to have an
increased FDG uptake. Previous studies have reported that
melanomas are FDG avid on PET-CT (3,19, 20). We could also
identify masses with increased FDG uptake, and the maxi-
mum SUV was 7.2.

There are only a few radiologic reports of metastatic
melanoma in the breast tissue and none of them described
MRI findings in detail. Melanoma exhibits the typical sig-
nal intensity on MR], and considering that melanoma is
one of the most common primary tumors that metasta-
size to the breast tissue, it is important to know the char-
acteristic imaging findings of metastatic melanoma. Even
though metastasis to the breast is very rare, one should
consider metastatic melanoma when a patient with a
known history presents with a palpable mass in the breast
that shows characteristic imaging findings. A careful as-
sessmentand tissue confirmation for the diagnosis should
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be recommended for development of the treatment plan.
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