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Male breast cancer metastasising to the liver: A case report
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Abstract. Breast cancer (BC) remains one of the most common
malignant diseases affecting female patients, and it can metas-
tasize to nearly every part of the body. BC is rare in men, and
therefore men rarely develop BC liver metastases (BCLMs).
However, the present study reports a 55-year-old male patient
who underwent surgery 5 years ago for BC. After treatment, the
patient was actively followed up regularly. Recently, the patient
was examined for chest tightness, and liver space-occupying
lesions were found. The upper abdominal enhanced computed
tomography images of the patient showed that the liver density
was not uniform and that the liver had a mass. A crude needle
biopsy was used to examine the liver tumour under the guid-
ance of ultrasound. The pathology revealed that the patient
was positive for E-cadherin, oestrogen receptor, progesterone
receptor, human epidermal growth factor receptor 2, GATA
binding protein 3 and CK?7. The patient was subsequently diag-
nosed with BCLM. The patient was treated with doxorubicin
hydrochloride, cyclophosphamide, Docetaxel and followed
up regularly. The present case report emphasizes that BC is
found not only in women but also in an increasing number of
men, and that liver metastasis can occur in males with BC.
BCLM is a complex process, and therefore it is hoped this case
report will improve the understanding of male BCLM and the
mechanism of this disease.

Introduction

Breast cancer (BC) is a prevalent malignant disease world-
wide that mainly affects women (1). In the US, 30% of all
new cancer cases among women are related to BC; in 2021,
there were an estimated 281,550 newly diagnosed cases and
43,600 deaths from BC (2). Male BC cases (MBCs) are rare;
in the US, they account for <1% of newly identified cases every
year (3). Most cases of BC and the creation of new treatment
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options are directed towards female patients with BC due to
the extremely low prevalence of MBC.

According to additional estimates, 3.7 million women in the
US had BC in 2018 (4). Patients with early-stage BC that has
not metastasized have a 5-year survival rate of >90%; however,
once metastatic tumours have formed, the 5-year survival rate
decreases to <20% (5), and ~50% of those diagnosed with BC
will progress (6).

Although BC can spread to nearly every part of the body,
it most commonly metastasizes to the cerebral cortex, liver,
lymphatic system and bones (7). Among the most common sites
of solid malignant tumour metastases is the liver. Globally, BC
liver metastasis (BCLM) therapy is a major concern, and there
is no standardized treatment (8). The use of chemotherapy,
immunotherapy (for triple-negative disease), radiation, human
epidermal growth factor receptor 2 (HER-2)-targeted treat-
ment, endocrine therapy and palliative therapy are among the
therapeutic options (9).

The present case report, a 55-year-old male patient diag-
nosed with BCLM 5 years after BC surgery is described. The
present study aimed to assess the details of this MBC case
and the possible underlying mechanism. Through this case, we
hope to improve clinical understanding of BCLM and clinical
experience and treatment.

Case report

A 55-year-old male patient presented to Xuanc Xuancheng
Hospital Affiliated to Wannan Medical College (Xuancheng,
China) in September 2023 and complained of fever, sputum
and pressure in the chest for >10 days while coughing. The
patient was administered postoperative routine chemotherapy
(doxorubicin hydrochloride, cyclophosphamide, Docetaxel)
after BC surgery 5 years ago. After BC surgery, the patient
underwent breast examination every year. The patient had
no history of any other significant illnesses. Upon examina-
tion, the right chest auscultation breath sound was quiet,
and the percussion sound was loud. Besides the chest scars
from the breast surgery, there were no other notable physical
examination results.

After patient admission, the CEA levels were examined,
which were elevated (9.34 ug/l; reference value, 0-0.5 pg/l).
The other laboratory indicators showed no clinically signifi-
cant abnormalities. Chest CT scans revealed that the right
pleural effusion with expansion of the right lower lobe of
the lung was not complete, the upper abdominal enhanced
CT-visible liver density was not uniform and the liver had
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a mass (Fig. 1); therefore, further examination was recom-
mended. Bone and CT scans of the abdomen demonstrated no
notable abnormality.

A coarse needle biopsy of the liver masses was carried
out under ultrasound guidance. Microscopically, invasive
tumour cells in the stroma were detected by haematox-
ylin-eosin staining (Fig. 2). For 48 h, 4% formalin-fixed
at 4°C. Deparaffinization and a 10-min wash with Xylene
(Sigma-Aldrich; Merck KGaA). A two-minute wash cycle
was performed on 100% ethanol (AppliChem, Darmstadt),
100, 97, 70% ethanol, and dH20O. Staining was performed
for an hour at room temperature using hematoxylin solution.
Sections were so washed for five minutes under running tap
water. The slides were then rinsed with water after being
incubated with eosin for one minute at room temperature.
Digital images were captured by a light microscope and anal-
ysed by Axio Vision Rel 4.8 software (softadvice.informer.
com/Axiovision_Rel_4.8_Software).

IHC staining was used to determine the amount and the
localization of the target proteins 5 ym paraffin-embedded
sections were deparaffinized, rehydrated and then immersed
in citrate buffer (pH 6.0) in a steam cooker. Subsequently,
endogenous peroxidases were blocked via immersing slides
in 30% (H,0,) for 10 min. Next, 2.5% Goat Serum (Sigma,
Steinheim, 12352203) was utilized to block nonspecific
binding 30 min at room temperatures. All the marker
antibodies E-cadherin (Sigma-Aldrich; Merck KGaA; cat.
no. 12352202), GATA-3 (Abcam, ab268065), ER (Sigma,
Steinheim, 51111800), PR (Sigma, Steinheim, 12352203),
HER-2 (Abcam, ab219208) and CK7 (Sigma, Steinheim,
12352203) were diluted 1:200 in blocking solution and
applied onto the surface of tissue sections overnight at
4°C in a humidified chamber. Following washing with
PBST (PBS, 0.05% Tween 20) [slides were incubated with
horseradish peroxidase (HRP)-linked secondary antibodies
(Sigma, Steinheim, 32160702) for 2 h at room temperature.
DAB, Sigma, Steinheim, 12352200] detection kit was used
to stain HRP and nuclei were counterstained with Mayer's
haematoxylin. Lastly, all stained slides were dehydrated
through an increasing ethanol concentration for 2 min each
and images were acquired using AxioVision 4.9 (Zeiss), and
quantification of targeted signals was performed by Image]
(NIH). Upon immunohistochemical examination of the liver
biopsies, it was determined that the patient was positive for
E-cadherin, GATA-3, ER, PR, HER-2 and CK?7 (Fig. 3). The
pathological and immunohistochemical results suggested
that the patient had BCLM.

Following diagnosis, letrozole (2.5 mg oral administration,
once/day) combined with palbociclib (125 mg oral adminis-
tration, once a day) was administered orally for 3 weeks and
discontinued for 1 week. Letrozole combined with percept
treatment, not immunotherapy, is a recommended endocrine
therapy for BC. Although the necessity of adjuvant endocrine
therapy was repeatedly explained to the patient, the patient
refused endocrine adjuvant therapy for economic reasons.
The patient was then treated with standardized chemotherapy
(Taxotere, 175 mg/m? combined with cyclophosphamide
600 mg/m? every 2 weeks for 6 cycles of treatment.) and the
tumour index, liver function and routine blood tests were
checked every month. The patient was followed up for six

Figure 1. Results of the upper abdominal enhanced computed tomography
examination in the patient following admission. Standing lesions can be
observed on the liver (arrow).

Figure 2. Haematoxylin-eosin staining results of the coarse needle liver
biopsy. Microscopically, tumour cells formed invasively in the stroma
(magnification, x10).

months. At the most recent follow-up, the condition was stable
with no significant discomfort.

Discussion

The only cancer that affects women more frequently than BC
is non-melanoma skin cancer (10). BC remains the leading
contributor to cancer-related death worldwide for women
and is the second-highest contributor to cancer-related death
among women in the USA. Patients with metastatic disease
have a shorter survival period (3). BC accounts for >1% of all
male cancers and 1% of all cases of breast carcinoma, making
it an uncommon disease (6).

Advanced age, sex, premature menarche, late menopause,
nulliparity, no history of breastfeeding, family history of BC,
hormone treatment and previous experience with chest radia-
tion treatment may be risk factors associated with BC (11).
However, certain men who develop BC do not have any known
risk factors. Genetic factors, affecting ~1 per 1000 men, pose
the greatest risk for developing MBC (12). A family history of
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Figure 3. Pathological immunohistochemical examination results of the coarse needle liver biopsy. (A) oestrogen receptor, (B) progesterone receptor, (C) GATA
binding protein 3, (D) CK7, (E) E-Cadherin and (F) human epidermal growth factor receptor 2 (magnification, x10).

BC is associated with a relative risk of 2.5% in male patients.
Moreover, 20% of all men who have any type of cancer have
a family history of BC (13).

In the present study, the case of a 55-year-old male patient
with BCLM was reported. The patient underwent breast
tumour surgery 5 years prior to presenting with new symp-
toms. After treatment, the patient was actively followed up
regularly. Upon recent admission, a CT examination of the
patient revealed a mass on the liver. A biopsy is necessary
for confirming the accurate identification of any suspected
mass, and the Her2-neu, PR and ER status should be exam-
ined. Laboratory evaluation, chest radiography, bone scans
and CT scans of the abdomen and pelvis were performed
as clinically appropriate. However, core biopsy is preferred
as it enables a definitive diagnosis. As determined using
microscopy, the tumour cells formed invasively in the stroma.
MBC:s typically express ER, PR and HER-2 (14). The patient
in the present report tested positive for these biomarkers,
and the E-cadherin positive result indicated that the type
of cancer was ductal carcinoma. Additionally, the GATA-3
positive result indicated that the tumour was breast-derived,
and the CK7 positive result indicated adenocarcinoma. Liver
pathological examination suggested liver metastasis of BC.

One of the most common sites of solid malignant
tumour metastases is the liver (15). After undergoing
epithelial-to-mesenchymal transition, BC cells separate from
the original tumour and enter the bloodstream by breaking
through endothelial barriers (16). The hepatic microen-
vironment is pivotal for the invasion and proliferation of
metastatic BC cells and thus for the formation of BCLMs (17).
Xie et al (18) suggested that M1 to M2 repolarization of
tumour-associated macrophages can prevent immunogenic
and inflammatory responses while inducing neoangiogenesis

and matrix remodelling, promoting BC progression and
metastasis (18,19). Ingber et al (20) suggested that the relation-
ship between resident cell types and BC cells is crucial for the
regulation of the highly controlled hepatic milieu. Interactions
between cancer stem cells and liver microenvironment cells
promote metastasis. Additionally, the hepatic environment and
stem cells from cancer can alter to promote metastasis (21).
Liver sinusoidal endothelial cells serve as the first barrier
that breast tumour cells encounter when they enter the liver
microcirculation. Kupffer cells (KCs) can produce adhesion
molecules, release proinflammatory cytokines and facilitate
the extravasation of tumour cells into the hepatic paren-
chyma (22). In hepatocytes, tumour metastasis is inhibited and
promoted in part by liver macrophages, KCs, stellate cells from
the liver, myeloid-derived suppressive cells, regulatory T cells
and neutrophils (23). In the present case, the patient underwent
regular follow-up examinations and treatment for BC 5 years
after surgery. The patient then presented with a liver tumour
that was pathologically derived from the breast; therefore,
considering the possible causes of the development of the
tumour microenvironment, which may manifest 5 years after
BC surgery, the development of a tumour microenvironment is
the possible mechanism of tumour formation. However, more
cases may be needed to confirm this.

The prognosis of female and male patients with BC is
similar when treated via the same approach (24). BC in men
is often diagnosed by histological criteria. Multimodal therapy
involving chemotherapy, radiation and surgery has improved
the long-term survival and the control of local disease in
patients with MBC. In the present case, the patient underwent
breast tumour surgery 5 years ago and refused further surgical
treatment Hence, immunotherapy was administered as a neoad-
juvant agent. Genetic testing of the BRCA gene has a notable
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role in the diagnosis of BC. BRCA status is of great impor-
tance for the maintenance treatment of patients, especially
high-risk patients. Therefore, patients should be recommended
to undergo BRCA gene testing during subsequent treatment,
however, the present patient was not tested due to economic
reasons. In the present case, the patient declined genetic
testing and was treated with letrozole combined with percept
was administered orally for 3 weeks and then discontinued for
1 week. Because of the patient's ER, the PR was positive, thus,
this therapy is a good option for treating BCLM in men.

In conclusion, liver metastasis in patients with BC is a
multistep and multifactor process. The development of the
premetastatic microenvironment, migration and metastasis
centres in the liver are the three key stages of the BC meta-
static pathway. Clinical symptoms, imaging and histology are
typically used to diagnose BCLM. Surgical resection is the
primary treatment, but it can also be paired with radiation
therapy and chemotherapy.
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