Am J Transl Res 2025;17(5):3554-3559
www.ajtr.org /ISSN:1943-8141/AJTR0162787

Case Report
Breast skin merkel cell carcinoma: a case report
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Abstract: Merkel cell carcinoma (MCC) is a rare and aggressive neuroendocrine skin malignancy characterized by
high recurrence and metastasis rates. Here, we present a case of primary breast skin MCC in a 65-year-old female
patient who initially presented with a peanut-sized lump on her right breast, which rapidly developed into a cauli-
flower-like mass accompanied by intermittent pain. The patient underwent radical surgery (right mastectomy and
right axillary lymph node dissection), followed by postoperative chemotherapy. Immunohistochemical examination
revealed positive staining for Cytokeratin 20 (CK20), Synaptophysin (Syn), Cluster of Differentiation 56 (CD56), and
Chromogranin A (CgA), confirming the diagnosis of MCC. A subsequent Positron Emission Tomography - Computed
Tomography (PET-CT) scan revealed secondary liver metastasis. Despite an initial effective response to chemo-
therapy, the patient developed severe bone marrow suppression, necessitating a switch to maintenance therapy

with capecitabine.
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Introduction

Merkel cell carcinoma (MCC) is a rare, aggres-
sive neuroendocrine skin malignancy with an
incidence of 0.18-0.41 per 100,000 individu-
als annually [1]. MCC typically presents as a
rapidly growing, painless nodule on sun-ex-
posed areas such as the head, neck, or face
in elderly patients, but its non-specific clinical
features can make diagnosis challenging [2].
Despite advances in diagnostic techniques and
therapeutic approaches, early detection and
effective management of MCC remain signifi-
cant challenges [3]. Here, we report a rare case
of primary breast skin MCC in a 65-year-old
female patient, who presented with a rapidly
progressing tumor that ulcerated and dis-
charged purulent material.

Clinical data
General information

The patient is a 65-year-old female who, in
March 2023, incidentally discovered a lump on
the surface of her right breast, approximately
the size of a peanut, with red and yellow color-

ation. The lump ruptured, oozed fluid, repeat-
edly scabbed, and gradually increased in size,
developing a yellow-white, cauliflower-like pro-
trusion. The mass was accompanied by inter-
mittent pain. In June 2023, she sought medical
attention at the Second People’s Hospital in
Liaocheng. Her medical history was unremark-
able, with no history of miscarriages or a family
history of malignancies. Upon examination, the
right nipple was absent, and a cauliflower-like
mass measuring 15 x 15 cm was observed at
the center of the right breast (Figure 1). The
mass was prominently protruding, with purulent
discharge on the surface, slightly limited mobil-
ity, and a 3.0 cm firm enlarged lymph node pal-
pable in the right axilla. The preliminary diagno-
sis was a tumor of the right breast. The study
was approved by the Institutional Review Board
and Research Ethics Committee of the Second
People’s Hospital of Liaocheng, and conducted
in accordance with the tenets of the Declara-
tion of Helsinki. Written informed consent was
obtained from the patient for the publication of
this case report and any accompanying images.
The patient was fully aware of the potential
risks of disclosing her personal health infor-
mation, particularly concerning sensitive photo-
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Figure 1. Breast skin Merkel cell carcinoma (MCC) lesion.

Figure 2. Right breast ultrasound image.

graphs. Special attention was given to ensure
the privacy and dignity of the patient through-
out this study.

Examination

On June 27, 2023, imaging studies revealed
the following: (1) Breast ultrasound: Several
lymph nodes with clear border and regular
shapes were observed, with the largest mea-
suring approximately 4.4 cm x 3.4 cm in the
right axilla, displaying an unclear hilum struc-

3555

ture (Figure 2); (2) Liver ul-
trasound: Cystic hypoechoic
lesions were noted in the
liver, with the largest located
in the left lobe, measuring
about 2.8 cm x 2.5 cm. The-
se lesions had clear borders,
regular shapes, and good
through-transmission (Figure
3); (3) Chest computed to-
mography (CT): Ground-glass
opacity nodules, measuring
7 mm and 12 mm, were
observed in the posterior and
apical segments of left upper
lobe. These nodules had clear
but slightly irregular borders,
along with multiple part-solid
ground-glass opacity (pGGO)
nodules in the left upper lung,
suggestive of adenocarcino-
ma in situ (AIS) or minimally invasive adenocar-
cinoma (MIA), warranting further evaluation.

Laboratory findings indicated mild anemia, with
a hemoglobin level of 108 g/L (normal range:
110-150 g/dL for females). Iron therapy was
initiated to address this condition. No abnor-
mality was observed in biochemistry tests.
Biopsy of the right breast and right axilla tis-
sues revealed poorly differentiated malignant
tumor cells (Figure 4). Following comprehen-
sive auxiliary examinations, the patient under-
went radical surgery for malignant breast tumor
on June 30, 2023, including right mastectomy
and right axillary lymph node dissection.

The postoperative pathological examination
revealed a right breast skin MCC measuring 15
cm x 13.5 cm x 6 cm, involving subcutane-
ous tissue with vascular invasion but clear sur-
gical margins. Lymph node metastasis was
assessed as follows: In the first group of axillary
lymph nodes (24 nodes examined), metastatic
carcinoma was found in 2 nodes (2/24). In the
third group (2 nodes examined), metastatic car-
cinoma was found in 1 node (1/2). For the sec-
ond group (6 nodes examined), intermuscular
region (1 node examined) and other areas of
the right axilla (1 node examined), no metastat-
ic carcinoma was detected (0/6, 0/1, and 0/1
respectively). These ratios indicate the number
of metastatic lymph nodes out of the total num-
ber examined in each respective group. Im-
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Figure 3. Liver ultrasound image.

munohistochemical examination results show-
ed: partially positive for cytokeratin 20 (CK20)
(Figure 5D), negative for estrogen receptor
(ER), progesterone receptor (PR), and human
epidermal growth factor receptor 2 (Her-2), pos-
itive for synaptophysin (Syn) (Figure 5A), par-
tially positive for cluster of differentiation 56
(CD56) (Figure 5C), focal dot-like positive for
chromogranin A (CgA) (Figure 5B), positive for
insulinoma-associated protein 1 (INSM1), faint-
ly positive for thyroid transcription factor 1
(TTF-1), and 80% positive for Ki-67 antigen (Ki-
67). Postoperative Positron Emission Tomo-
graphy - Computed Tomography (PET-CT) identi-
fied a low-density lesion in liver segment S6
with increased glucose metabolism, consis-
tent with metastasis (Figure 6A). A subsequent
upper abdominal CT scan on July 20, 2023
revealed a slightly ill-defined low-density lesion
of about 2.4 cm in the right posterior lobe of
the liver, showing indistinct visualization in arte-
rial phase and low density in residual phase
(Figure 6B).

Diagnosis

Pathological diagnosis: Right breast skin MCC
with secondary malignant liver tumor.

Treatment

Due to the advanced disease stage, the pa-
tient underwent salvage chemotherapy. Post-
operatively, the following regimen was given:
paclitaxel albumin-bound (200 mg on days 1
and 8), and carboplatin (500 mg on day 1)
every three weeks. During chemotherapy, the
patient developed thrombocytopenia and se-
vere bone marrow suppression, leading to poor
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tolerance and necessitating extended follow-
up intervals.

Treatment outcome, follow-up, and prognosis

The patient underwent regular outpatient fol-
low-ups at our hospital. Liver metastases was
confirmed with a shrinkage in size (from 2.4 cm
to 1.3 cm) without new lesions detected (Figure
6B, 6C). The treatment was effective, requiring
continuation of chemotherapy. Due to poor tol-
erance, the regimen was changed to capeci-
tabine (1.5 g twice daily) for maintenance
therapy.

Discussion

Merkel cell carcinoma (MCC) is a rare, aggres-
sive neuroendocrine malignancy with an inci-
dence rate of 0.18-0.41 per 100,000 individu-
als, predominantly affecting sun-exposed areas
in white patients over 65 years of age (such as
the head, neck, and face) [4-6]. The exact pa-
thogenesis of MCC remains unclear, but app-
roximately 80% of cases are believed to be
associated with Merkel cell polyomavirus
(MCPyV) infection [7], while other cases may
result from damage caused by ultraviolet radia-
tion. MCC typically presents as a solid, pain-
less, rapidly growing, reddish-purple, dome-
shaped skin nodule. The lesions are usually
non-specific and solitary, with ulcers being
uncommon. MCC has the potential to metasta-
size to deep lymph nodes, lungs, brain, and
other sites through lymphatic and hematoge-
nous spread [3]. In this case, the patient de-
veloped MCC on the breast skin, which pro-
gressed rapidly and ulcerated, emitting puru-
lent discharge - an atypical presentation of
MCC.

Pathological diagnosis serves as the gold stan-
dard for confirming MCC. Microscopically, MCC
typically appears as round or oval-shaped cells,
relatively uniform in size and morphology, and
may present as solid nests, interconnected tra-
beculae, or a lymphoma-like pattern. Immuno-
histochemistry (e.g., CK20, TTF-1, NF, CgA, Syn,
NSE, CD56) is crucial, as the immunopheno-
type typically displays neuroendocrine charac-
teristics, with CK20 positivity and TTF-1 nega-
tivity [8-10]. In this case, the pathological ex-
amination revealed tumor cells arranged in
island-like, nest-like, small trabecular, or scat-
tered patterns. The tumor cells were relatively
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Figure 5. Immunohistochemistry images. A: magnification 200x, positive for synaptophysin (Syn); B: magnification
200x, partially spot positive for chromogranin A (CgA); C: magnification 200x%, partially positive for cluster of differ-
entiation 56 (CD56); D: magnification 100x%, partially positive for CK20.

uniform in size, slightly larger than lympho-
cytes, with sparse acidophilic cytoplasm. Nu-
cleoli were small and basophilic, with visible
mitotic figures. The chromatin appeared as fine
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granules or dust-like particles [11], consistent
with the histomorphology of MCC. Immunohis-
tochemical examination showed characteristic
cytoplasmic dot-like positivity for CK20, partial
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Figure 6. Upper abdominal positron emission tomography - computed tomography (PET-CT) and computed tomogra-
phy (CT) scan image. A: Postoperative PET-CT scan image of the upper abdomen; B: Postoperative CT scan image of
the upper abdomen; C: Post-treatment CT scan image of the upper abdomen.

positivity for CD56, indicative of skin origin.
Electron microscopy revealed neuroendocrine
granules within tumor cells, confirming neuro-
endocrine carcinoma and supporting the diag-
nosis of neuroendocrine tumors, with partial
positivity for CgA and positive staining for Syn,
aligning with neuroendocrine tumor characte-
ristics.

Currently, there is no definitive treatment for
MCC. Primary approaches include wide local
excision, as outlined in the 2018 National
Comprehensive Cancer Network (NCCN) guide-
lines [12]. For localized MCC, patients typically
undergo wide excision and sentinel lymph node
biopsy, with surgical margins usually set at 1-2
cm from the tumor edge. High-risk patients may
require adjuvant radiotherapy at 50-66 Gy to
the primary site after surgery. Radical radio-
therapy may be considered for inoperable or
unsuitable candidates, with recommended
doses of 60-66 Gy.

For patients with metastatic MCC, the treat-
ment mainly includes a combination of surgery,
radiotherapy, and systemic therapy [13]. The
objective response rate (ORR) of combination
chemotherapy in metastatic MCC patients is
approximately 61.5%, with a median progres-
sion-free survival (mPFS) of about 3 months
[14]. With the rapid advancements of immuno-
therapy, studies have demonstrated that im-
mune checkpoint inhibitors, used in phase |
and 1l clinical trials for advanced MCC, offer
response rates similar to chemotherapy but
with longer durations of efficacy [15]. In this
case, the patient’s primary lesion was classi-
fied as stage T4, and liver metastases were dis-
covered postoperatively. The patient initially
received a chemotherapy regimen of paclitaxel
combined with carboplatin, which was later
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switched to maintenance therapy with capeci-
tabine at a dose of 1.5 g twice daily due to poor
tolerance.

Looking forward, several promising avenues for
MCC treatment are emerging. Novel immuno-
therapies are rapidly evolving, with ongoing
clinical trials investigating new checkpoint in-
hibitors and combination therapies involving
PD-1/PD-L1 blockade alongside other immune
modulators, such as CTLA-4 inhibitors [16].
Targeted therapies are also being explored,
particularly those aimed at specific molecular
pathways indicated in MCC pathogenesis, su-
ch as PI3BK/AKT/mTOR signaling and Wnt/[3-
catenin pathways [17]. Personalized medicine
approaches, leveraging genomic and proteo-
mic profiling to tailor treatments to individual
patients, may further enhance therapeutic out-
comes [18]. These advancements hold promis-
es for improving both the efficacy and safety of
MCC treatments, ultimately leading to better
patient outcomes.

Overall, the prognosis for MCC remains poor,
with high rates of distant metastasis, local
lymph node infiltration, and local recurrence
contributing to high mortality. It is imperative to
enhance awareness of this condition to ensure
early diagnosis and treatment, ultimately im-
proving patient quality of life and extending
survival.
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