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Simple Summary

Breast metastases from extramammary malignancies in men are exceptionally rare and
poorly characterized. As no previous systematic review has specifically addressed this
topic, this study was conducted to synthesize the available evidence and improve under-
standing of its clinical, radiological, pathological, and therapeutic aspects. A systematic
review of 98 studies identified 192 reported cases. The mean age at diagnosis was 58 years,
and breast metastases occurred a mean of 32 months after the primary malignancy, often
in the setting of disseminated disease. The most common primary tumors were prostate
cancer, lung cancer, and melanoma. Diagnosis relied on histopathological examination and
immunohistochemical profiling to distinguish metastatic lesions from primary breast carci-
noma. Management was primarily directed at the underlying systemic malignancy, while
surgery mainly served diagnostic and local control purposes. These findings provide a
comprehensive reference for clinicians, support accurate diagnosis and treatment selection,
and help address an important gap in the literature.

Abstract

Background/Objectives: Breast metastases originating from extramammary malignant
tumors represent an exceptionally rare clinical entity, particularly in the male population.
This study aims to review relevant literature on secondary breast involvement in male
patients, focusing on clinical presentation, imaging features, histological and immunohis-
tochemical characteristics and management strategies. To date, no published systematic
review focusing on this topic exists in the international literature. Methods: A systematic
review of the available literature was conducted through a comprehensive search of the
PubMed /MEDLINE database up to December 2025. A total of 376 records were identified,
of which 98 articles met the inclusion criteria and were included in the analysis. Results:
A total of 192 cases were identified, mainly from case reports and small case series. The
mean age was 58 years, with similar distribution between breasts and occasional bilateral
involvement. Breast metastases often occurred months to years after the primary tumor
(mean 32 months) and typically indicated advanced disease with additional metastases.
The most common primary tumors were prostate, lung, and melanoma. Diagnosis relied on
biopsy with histological and immunohistochemical evaluation. Management was primarily
directed at the underlying systemic disease, while surgery, although frequently performed,
contributed mainly to diagnostic confirmation and local disease control. Conclusions:
Histological identification and immunohistochemical characterization are crucial in the
differential diagnosis between primary breast carcinoma and metastatic disease to the
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breast. The diagnosis of a metastatic lesion, rather than a primary breast malignancy, alters
the therapeutic approach.

Keywords: breast metastases; male breast; extramammary malignancies; secondary breast
tumors; immunohistochemistry; literature review

1. Introduction

Male breast cancer is a rare malignancy, accounting for approximately 1% of all breast
cancers and 0.5-1% of all cancers in men. The mean age at diagnosis ranges between 60
and 70 years [1]. The most important risk factors for male breast cancer include genetic
predisposition—particularly BRCA2 and, less frequently, BRCA1 mutations—conditions
associated with hyperestrogenism such as obesity and chronic liver disease, endocrine
disorders including hypogonadism, prior thoracic irradiation, and a family history of breast
cancer. Clinically, the disease presents as a painless, firm mass, most often located in the
retroareolar region and less frequently in the upper outer quadrant, where most of the
glandular and connective tissue is concentrated. Additional clinical manifestations may
include nipple retraction or inversion, skin changes such as infiltration or ulceration, nipple
discharge, and axillary lymphadenopathy [2,3].

Breast Metastases from Extramammary Malignancies in Men

Metastases to the breast from extramammary malignancies are rare. In the male
population, the presence of a breast mass is most commonly attributable to gynecomastia or
primary breast cancer, whereas metastatic lesions are even less frequent and often represent
a diagnostic challenge [4]. Their rarity is attributed to the high proportion of fibrous tissue
within the male breast and its relatively limited vascular supply, which make the tissue less
favorable for the implantation of metastatic tumor cells [5].

The most common primary malignancies metastasizing to the male breast include
lung cancer, prostate cancer, melanoma and lymphomas. Although prostate cancer was
previously considered a relatively frequent source of breast metastases, it is now regarded
as a rare cause, for reasons that will be discussed below.

Diagnosis requires a high index of clinical suspicion, as both the clinical presentation
and imaging findings may closely resemble those of primary breast carcinoma. Recognition
of the metastatic nature of the lesion is crucial, as it guides appropriate management
by prioritizing systemic therapy for the primary malignancy and avoiding unnecessary
breast surgery.

While more common in women than in men, breast metastases from extramam-
mary malignancies remain rare, with reported frequencies ranging from 0.11% to 6.3%
in histopathological series and 0.12% to 4.92% in imaging studies [6-9]. They can occur
across a wide age spectrum and often mimic primary breast cancer, leading to potential
misdiagnosis and inappropriate management [10].

The most common primary tumors metastasizing to the breast are cutaneous malignant
melanoma and ovarian carcinoma, followed by less frequent sources such as gastric cancer,
renal cell carcinoma, sarcomas, bronchogenic carcinoma, and laryngeal cancer [6].

Clinically, patients typically present with a solitary, rapidly enlarging, painless mass,
often superficially located and without nipple retraction or discharge. Lesions are most
frequently found in the upper outer quadrant and may be bilateral in up to 25% of cases.

On imaging, findings are non-specific but metastases tend to appear as well-
circumscribed masses without spiculations or architectural distortion. On Magnetic Reso-
nance Imaging (MRI), they often show T2 hyperintensity and rapid contrast enhancement,
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sometimes with washout kinetics, typically with more homogeneous features than primary
breast cancers [4,11].

Breast metastases should be considered in the differential diagnosis of a breast mass,
particularly in patients with a known extramammary malignancy. Histological confirmation
with biopsy and immunohistochemistry is essential. Their presence usually indicates
advanced systemic disease and is associated with poor prognosis [9].

Histopathological examination remains the cornerstone for the diagnosis of breast
metastases. Macroscopically, metastatic lesions often appear as well-circumscribed nodules
without infiltration of the surrounding breast tissue. Microscopically, the morphology of
these lesions typically reflects the histological characteristics of the primary tumor and
usually lacks features of in situ breast carcinoma, a finding that is particularly important in
the differential diagnosis [12,13].

A combination of morphological evaluation and immunohistochemical analysis is
essential for establishing the final diagnosis. The use of a panel of immunohistochemi-
cal markers reduces the risk of false-positive or false-negative results and facilitates the
definitive distinction between primary breast carcinoma and metastatic disease.

The aim of the present study is to review the literature on reported cases of secondary
breast involvement in male patients. Specifically, we seek to analyze the clinical presenta-
tion, imaging characteristics, and therapeutic approaches associated with metastatic breast
lesions in men. A comprehensive understanding of these features is essential for accurate
diagnosis and optimal patient management, given that metastatic lesions may closely
mimic primary breast tumors. This review synthesizes the available demographic, clinical,
diagnostic, and therapeutic data from published cases to provide a structured overview of
this rare clinical entity.

2. Materials and Methods

A systematic literature search was conducted using the PubMed /MEDLINE database
to identify studies reporting breast metastases in male patients originating from extra-
mammary primary tumors, published up to December 2025. The search was performed
using combinations of keywords and MeSH terms, including “extramammary breast

”oa

metastases”,

oo

male breast metastasis”, “breast metastasis in men” and “secondary breast
tumors/neoplasms”.

Articles were included without time restrictions. Reports exclusively involving female
patients or primary breast neoplasms were excluded. In addition, the reference lists of the se-
lected articles were manually screened in order to identify additional relevant publications.

The present systematic review was performed according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines. A comprehensive and
structured approach was employed for literature searching, study selection, data extraction,
and evidence synthesis, ensuring consistency, transparency, and reproducibility throughout
the review process. The PRISMA flow diagram (Figure 1) was used to document the identifica-
tion, screening, eligibility assessment, and inclusion of studies. The completed PRISMA 2020
checklist is provided as Supplementary Material (Section S1, Tables S1 and S2). Risk of bias
in the included studies was assessed using the Joanna Briggs Institute (JBI) critical appraisal
tools appropriate for each study design (Section S2, Table S3). Each study was independently
evaluated by two reviewers. No automation tools were used in the assessment process.
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Figure 1. PRISMA 2020 flow diagram for systematic reviews.

The initial search yielded 1052 results. After screening titles and abstracts and applying
the predefined inclusion and exclusion criteria, 98 articles were considered relevant and
were included in the final analysis.

The systematic review protocol was not prospectively registered in a public reg-
istry (e.g., PROSPERO). A review protocol was developed by the authors but was not
publicly registered.

3. Results

Breast metastases in male patients represent a rare clinical and pathological entity. The
international literature currently reports a total of 192 documented cases. Most publications
consist of case reports and small case series, with the number of patients per study ranging
from 1 to 17, while the majority of reports describe single cases.

3.1. Demographic and Clinical Characteristics of Patients

Analysis of the available demographic data showed that the mean age of men with
metastatic disease to the breast was 58 years (range: 24-82 years), indicating that such
metastases occur predominantly in middle-aged and older men.

The anatomical distribution of breast lesions was relatively balanced in cases where
the information was available (n = 92), with 37 cases (40.2%) involving the right breast, 37
(40.2%) the left breast, and 18 (19.6%) presenting with bilateral involvement.

The temporal relationship between the diagnosis of the primary tumor and the appear-
ance of the metastatic breast lesion demonstrated considerable variability. In some cases,
the breast lesion appeared synchronously with the diagnosis of the primary tumor (5 cases),
whereas in others occurred with a delay of up to 11 years after the initial diagnosis. The
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mean interval between primary tumor diagnosis and the detection of breast metastasis was
32.08 months, with a median of 24 months. The presence of additional metastases at the
time of breast metastasis diagnosis is common, suggesting advanced-stage disease.

In at least 24 cases (12.5%), metastases to other organs were present at the time of
diagnosis of the breast lesion, indicating advanced systemic disease.

The most frequent anatomical locations of metastatic lesions were the retroareolar
region and the upper outer quadrant, possibly reflecting the relatively increased vascular
density of the subcutaneous tissue in these areas.

Clinically, metastatic breast nodules tend to grow rapidly in size, and axillary lymph
node involvement appears to be less frequent compared with primary breast carcinomas.

Among the 192 reported cases published in a total of 98 articles, 63 were single case
reports and 35 were case series, highlighting the rarity of this condition and the challenges
in collecting large datasets.

Comparison of cases reported before and after 2000 showed that prostate cancer was
the most frequently reported primary tumor before 2000, whereas lung cancer became the
predominant primary tumor after 2000.

3.2. Diagnostic Approach

The diagnosis of breast metastases was based on the combination of imaging findings
and histological examination. Among the cases where biopsy information was available
(n =78), core needle biopsy was performed in 36 cases (46.2%), whereas fine needle aspira-
tion (FNA) was used in 42 cases (53.8%).

3.3. Management

Surgical intervention was reported in 33 of the 46 cases in which therapeutic man-
agement was described, mainly for local control of the disease or for confirmation of the
diagnosis. Systemic therapy, including chemotherapy, immunotherapy, or targeted therapy,
was administered in 13 of the 46 cases, particularly in patients with additional metastatic
sites outside the breast.

In at least 14 cases, the breast lesion was initially considered to be a primary tumor,
emphasizing the importance of accurate histological and immunohistochemical evaluation
in order to avoid inappropriate therapeutic management.

The most frequent primary tumors metastasizing to the male breast are prostate
cancer (27.6%), lung cancer (19.8%), and melanoma (9.4%), which together account for
approximately 57% of all reported cases. The distribution of primary tumors metastasizing
to the breast in male patients is summarized in Table 1.

A summary of the demographic and clinical characteristics of the reported cases,
including patient age, interval between primary tumor diagnosis and breast metastasis,
laterality of breast involvement, biopsy methods, and treatment approaches, is presented in
Table 2. Due to the retrospective nature of the available literature and incomplete reporting
in several case reports, many clinical variables were available only for a subset of patients.

Table 1. Distribution of primary tumors metastasizing to the breast in male patients (n = 192).

Primary Tumor Site Number of Cases (n)  Percentage (%)

Prostate 53 27.6%
Lung 38 19.8%
Melanoma 18 9.4%
Lymphoma 6 3.1%
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Table 1. Cont.

Primary Tumor Site

Number of Cases (n)  Percentage (%)

Stomach 5 2.6%

Colon 5 2.6%

Rectum 4 2.1%

Kidney 4 2.1%

Urothelial carcinoma 3 1.6%

Multiple myeloma 3 1.6%

Pharynx 3 1.6%
Esophagus 2 1%
Ureter 2 1%
Hepatocellular carcinoma 2 1%

Skin (non-melanoma) 1 0.5%

Lymphoblastic leukemia 1 0.5%

Penis 1 0.5%

Testis 1 0.5%

Larynx 1 0.5%

Salivary gland 1 0.5%

Oral cavity 1 0.5%

Pancreas 1 0.5%

Glioma 1 0.5%

Synovial sarcoma 1 0.5%

Cases in which the primary tumor was not reported 34 17.7%

Table 2. Summary of demographic and clinical characteristics of reported cases of breast metastases

in male patients.

Parameter Summary of Reported Data
Number of reported patients 192
Number of included articles 98

Mean age at diagnosis of breast metastasis

58 years (range: 24-82 years)

Interval between primary tumor diagnosis and breast metastasis

Mean: 32.08 months; Median: 24 months
(range: synchronous presentation to 11 years)

Laterality of breast involvement (n = 92)

Right breast: 37 (40.2%)
Left breast: 37 (40.2%)
Bilateral involvement: 18 (19.6%)

Presence of additional metastases at diagnosis

>24 cases (12.5%)

Biopsy method (n = 78)

Core needle biopsy: 36 (46.2%)
Fine needle aspiration: 42 (53.8%)

Initial misdiagnosis as primary breast tumor

14 cases

Treatment reported (n = 46)

Surgical treatment: 33 (71.7%)
Systemic therapy: 13 (28.3%)

4. Discussion

4.1. Breast Metastases from Prostate Cancer

Metastasis to the breast from prostate cancer is extremely rare, typically occurring in

patients with widely metastatic disease and/or a history of specific therapies. Clinically,
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patients present with a palpable mass, which may be unilateral or bilateral. Diagnosis is
challenging due to frequent coexisting gynecomastia in patients receiving hormonal ther-
apy. Mammographically, metastases appear as well-circumscribed, round or oval masses
without characteristic microcalcifications. Architectural distortion is uncommon. Ultra-
sound typically shows hypoechoic solid masses, sometimes with increased vascularity on
Doppler. MRI does not provide pathognomonic features to reliably distinguish metastatic
from primary breast lesions. A definitive diagnosis requires histopathological confirmation
through core needle biopsy, with immunohistochemical analysis playing a crucial role in
accurate characterization. Management is primarily systemic, tailored to disease stage and
tumor biology. Surgical excision of the breast lesion, though reported in many cases, does
not improve survival and is reserved for diagnostic purposes or local complications.

Historically, estrogen therapy was used for metastatic prostate cancer (1940-1970), sup-
pressing androgen production via hypothalamic—pituitary-gonadal axis inhibition. It has
been proposed that prolonged high-dose estrogen exposure may induce hormonal changes
in the male breast, potentially creating a microenvironment that facilitates metastatic
implantation. Gynecomastia, vascular proliferation, and stromal hypertrophy facilitate
seeding of prostate cancer cells. Breast involvement usually coexists with widespread
metastases, indicating advanced-stage disease, with historically poor prognosis (median
survival ~4 months). Modern combined androgen blockade and targeted systemic therapies
have improved outcomes in selected patients.

A total of 53 cases of breast metastases originating from prostate cancer have been
reported, representing the largest proportion of documented cases of breast metastases
in men [5,12,14—41]. The clinicopathological characteristics of the reported cases of breast
metastasis from prostate cancer are summarized in Table 3. Notably, the majority of these
cases were reported before the 1990s, with 41 cases published up to 1991, corresponding
to the era when high-dose estrogen therapy was commonly used for advanced prostate
cancer. This temporal distribution is consistent with the previously described hypothesis
that prolonged estrogen exposure may induce hormonal changes in the male breast, poten-
tially creating a microenvironment more conducive to metastatic implantation. The earliest
reports date back to 1957 by Benson, describing cases occurring in the context of estrogen
therapy [34]. In some instances, metastatic lesions have been reported to mimic inflam-
matory breast cancer, as described by Njiaju et al. (2010), leading initially to diagnostic
confusion [16].

A recent case by Zhang et al. (2025) [5] describes a 68-year-old man with long-standing
metastatic prostate adenocarcinoma who presented with bilateral breast masses. Imaging
(BI-RADS 4C) was suspicious, and core biopsy confirmed metastatic disease, with an
immunoprofile of GATA-3 negative and ERG, prostate-specific acid phosphatase (PSAP),
and NKX3.1 positive. The patient underwent bilateral tumorectomy and continued systemic
therapy, remaining clinically stable. The authors note that prolonged hormonal treatment
likely induced gynecomastia and a breast microenvironment favorable for metastatic
implantation. Prostate-Specific Antigen (PSA) and PSAP positivity confirmed prostatic
origin, while absence of markers such as ER, GCDFP-15, and CK7 helped exclude primary
breast carcinoma [5].
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Table 3. Reported Cases of Male Breast Metastases from Prostate Cancer.

No Authors Year lgg'S:Sf Age (yrs) Site Diagnosis Management/Outcome
. . Prostate adenocarcinoma with bone metastases, on .
1 Zhang et al. [5] 2025 1 68 Bilateral, ZiyEirS iafter initial endocrine therapy. GATA3 (—), ERG (+), PSAP (+), Bﬂateralﬁtﬁnﬁ gitomr}:, t;himotherapy,
agnosis NKX3.1 (+). Genetic testing: BRCA2 (+), AR (+) antrandrogen therapy
2 Mokoala et al. [14] 2019 1 80 Bilateral, detected on PET-CT Castration-resistant prostate cancer, core biopsy metastatic disease
3 Shah et al. [15] 2014 2 60-69 - - -
Prostate adenocarcinoma with bone metastases.
Right breast. initially considered Core biopsy (non-diagnostic) and skin biopsy
4 Njiaju et al. [16] 2010 1 78 {(i;nﬂamma’tor bre};s t cancer (diagnostic). Hormonal therapy—androgen blockade
y THC confirmation (PSA, AMACR) after 3 months due
to non-response to initial therapy
. FNA initially, excisional biopsy, IHC confirmation. PSA,
5 Monaco et al. [17] 2009 1 60 Right breast P504S, AR (—). GCDFP-15, mammaglobin, ER, PR () -
6  Fulcinitietal. [18] 2007 1 70 Right breast, 3 years after initial FNA, IHC confirmation (PSA expression) -
diagnosis
7 Lee et al. [12] 2007 1 75 - Metastasis 5.6 years after initial diagnosis -
Bilateral, right breast 6 cm, 2
8 Cheng et al. [19] 2006 1 79 years 8 months after initial Core biopsy, IHC confirmation (PSA, PSAP) -
diagnosis
9 Hsieh et al. [20] 2005 1 71 Right breast, 2.5 cm Excisional biopsy, IHC confirmation (PSA) -
. FNA non-diagnostic, simultaneous papillary carcinoma
10 Sahoo et al. [21] 2001 1 78 ng}:flt);:jasjt;isalcg;1121;212nths of the breast and metastatic prostate adenocarcinoma Modified radical mastectomy
& (distinction using GCDFP-15, ER, PR, CK7)
11 Yan et al. [22] 2000 1 81 Bilateral, multiple FNA (PSA, PSAP positive; ER, PR negative) Metastatic liver and bone disease
12 Ramamurthy et al. 1991 1 64 Bilateral, multlplle and ENA Under estrogen therapy
[23] gynecomastia
. ) Mass (side not specified) and .
13 Moldwin et al. [24] 1989 1 45 bilateral gynecomastia Core biopsy Under estrogen therapy
14 Toombs et al. [25] 1977 9 Mean 63.1 - - 8/9 under estrogen therapy
15 Green et al. [26] 1991 2 63/61 Right breast 2.5 cm/Bilateral Under estrogen therapy. Excisional biopsy/core biopsy Excisional biopsy/bilateral lumpectomies
16 Salyer et al. [27] 1973 11 - - - metastatic disease
17 Allen et al. [28] 1991 1 - - IHC metastatic disease
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Table 3. Cont.

No Authors Year lgg'S:Sf Age (yrs) Site Diagnosis Management/Outcome
Drelichman et al. . L
18 [29] 1980 3 71/71/75 Bilateral - metastatic disease, Under estrogen therapy
Under estrogen therapy
19 Naritoku et al. [30] 1983 2 78/68 Right/Left IHC 1. Simple mastectomy
2. Excisional biopsy
20 Kitano et al. [31] 1983 1 59 Right .br.ef':lst, 4 months after Under estrogen therapy
initial diagnosis Lumpectomy
Right breast, 3 months after .
21 Kumar et al. [32] 1986 1 78 initial diagnosis Biopsy, IHC under estrogen therapy
29 Hesdorffer et al. 1987 1 _ _ HC _
[33]

) _ . Under estrogen therapy.
B Benson [34] 1957 ! Gynecomastia Mastectomy and lymph node dissection
24 Campbell et al. [35] 1962 1 78 Bilateral IHC, PAP and tissue acid-glycerophosphatase Lumpectomy
25 Deeley [36] 1965 1 43 Right breast - -
26 Hartley [37] 1971 1 62 Bilateral - Under estrogen therapy

Right breast, 4 cm, 33 months .
27 Lome et al. [38] 1970 1 64 after initial diagnosis IHC (PSAP) Under estrogen therapy. Simple mastectomy
28 Pribe et al. [39] 1963 1 67 - - Under estrogen therapy. Simple mastectomy
29 Scott et al. [40] 1974 1 75 Bilateral, i.years E.ifter initial - Right mastectomy and excisional biopsy
iagnosis
Bilateral, 44 months after initial .

30 Seipel et al. [41] 1972 1 65 diagnosis in right breast, 60 - Under estrogen therapy. Bilateral

months in left breast

lumpectomies
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PSA and prostatic acid phosphatase (PSAP) are highly sensitive markers for prostate
carcinoma, being expressed in nearly 100% of tumors. Recent studies indicate that male
breast cancers may express PSA in approximately 15% of cases, but they do not express
prostate-specific acid phosphatase (PSAP) [42]. Estrogen receptors (ER), as well as markers
such as GCDFP-15 and cytokeratin 7 (CK7), are rarely expressed in prostate carcinoma;
therefore, their expression generally favors a diagnosis of primary breast carcinoma. The
classical markers PSA and PSAP may be negative in poorly differentiated tumors or
following androgen-deprivation therapy. The newer marker NKX3.1 demonstrates high
sensitivity and specificity for prostatic origin, and its use in combination with PSA and
PSAP increases diagnostic accuracy, particularly in challenging cases [43]. In addition, the
markers P501S and PSMA may be useful in complex diagnostic scenarios [44,45]. It should
also be noted that primary breast carcinomas in men may express PSA in up to 23% of
cases [17,19].

4.2. Breast Metastases from Lung Cancer

A total of 38 cases of lung cancer metastases to the male breast have been
reported [12,15,46—67]. With the decline in prostate cancer breast metastases due to im-
proved systemic therapies, lung cancer has emerged as the most common primary malig-
nancy causing male breast metastases. The reported cases of breast metastasis from lung
cancer are summarized in Table 4.

The breast is generally an uncommon site of metastasis. This has been attributed,
although not conclusively, to its relatively low vascularity and a microenvironment that
may be less favorable for lung cancer cell implantation. Most reported cases involve
small-cell or adenocarcinoma, while squamous cell and large-cell carcinomas are less
common. Metastasis may occur hematogenously or via lymphatic connections between
supraclavicular and axillary nodes, with hematogenous spread considered more frequent.

Core needle biopsy is essential, and immunohistochemistry is crucial to distinguish
primary from metastatic tumors. Lung cancer metastases are negative for ER, PR, HER2,
and GATAS3, while adenocarcinomas frequently express Thyroid Transcription Factor-1
(TTF-1) and Napsin A. However, TTF-1 positivity alone is not definitive, as 2-3% of primary
breast cancers may show weak positivity; GATA3 negativity supports lung origin.

The possibility of metastasis should be considered particularly for small-cell carcinoma
in the breast, as primary small-cell breast carcinoma is extremely rare. Features favoring
primary breast origin include coexisting DCIS or hormone receptor positivity. Morpho-
logical overlap exists between poorly differentiated breast carcinoma and large-cell lung
carcinoma; some large-cell lung adenocarcinomas express TTF-1, while ER or GCDFP-15
expression favors breast origin. Clinical history and comparison with prior histology are
critical. Lung adenocarcinomas may show characteristic patterns, such as alveolar growth
or columnar mucin-secreting cells. In cases of squamous cell carcinoma, the expression of
p40 or CK5/6 may assist in establishing the diagnosis [68-71].

HER?2 expression can occur in male breast tumors, lung adenocarcinomas, and
androgen-resistant prostate cancers. Therefore, HER2 positivity in a male breast tumor
should prompt evaluation for possible metastatic origin from lung or prostate cancer [61].

Treatment is systemic and tailored to the lung cancer subtype and stage. Surgical
excision of the breast lesion is primarily diagnostic or palliative and does not improve
prognosis. Chemotherapy, immunotherapy, or targeted therapy (e.g., EGFR, ALK, ROS1,
PD-L1-directed) constitute the mainstay of treatment. Prognosis is poor, as breast involve-
ment generally indicates advanced systemic disease.
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Table 4. Reported Cases of Male Breast Metastases from Lung Cancer.

No. Authors Year lgg'S:Sf Age (yrs) Site Diagnosis Management/Outcome
1 Hashmi et al. [46] 2025 3 Median 72 - lung adenocarcinoma -
. . Core biopsy: poorly differentiated lung Initial chemotherapy discontinued due to
2 Lahham et al. [47] 2025 1 56 Rlag)t;’{ll;ealstnllAhc I;:(;;egsht adenocarcinoma, CK7, TTF1, Napsin-A, PD-L1, ROS1 neutropenia; targeted therapy for EGFR
ylymp (+); GATA3, ER, PR, HER2 (—) mutation with good response
3 Koh et al. [48] 2024 1 51 Bilateral Core biopsy: ALK-positive NSCLC, on chemotherapy Bilateral lump %Crﬁg;};’hzo recurrence at
4 Klingen et al. [49] 2009 1 70 Right breast 0.9 cm Lung adenocarcinoma Died 4 months after dla.gnos1s
of breast metastasis
Core biopsy: poorly differentiated small cell lung
. carcinoma, arising from adenocarcinoma during .
5 Lin et al. [50] 2016 1 49 nghtilr)\rifiaslt(,iil.S yeairs after EGFR-TKI therapy. Chromogranin A, synaptophysin, Chemotherz(lipi)yabg) nme irtlﬁ blrztu; metastases,
al cagnosis CD56, TTF-1 (+); ER, GCDFP-15, HER2 (—); breast € onths fate
lesion had same EGFR exon 21 mutation
6 Wan X et al. [51] 2020 1 81 Right breast 2.6 cm Lung adenocarcinoma -
. Right breast, upper outer » . .
7 Grigoropoulos et al. 2019 1 57 quadrant, 28 months after initial NSCLC Modified radical mastectomy; poor
[52] di . prognosis
iagnosis
Erhamamci et al Right breast, 1.3 cm, retroareolar,
8 [53] ’ 2016 1 74 synchronous diagnosis, Excisional biopsy: lung adenocarcinoma Chemotherapy, died 11 months later
g incidental finding on PET
Right breast, 4 cm, retroareolar,
Hachisuka et al. erythema, sk.m edema'; breast que biopsy; 1n1’f1ally chagr'losed as primary breast - Breast metastasis responded to
9 [54] 2014 1 60 MRI negative for primary carcinoma; lung biopsy confirmed. ER, PR, HER2 (—); chemotherapy: died 4 months later
. malignancy, CT suggestive of IHC: GCDFP15 (—) py;
lung primary
10 Shah et al. [15] 2014 3 60-69 - Core biopsy -
Altintoprak et al Small cell lung carcinoma; IHC:
11 P : 2011 1 47 Right breast, synchronous ER, PR, HER2, CK7, CK20 (—), chromogranin (+), Mastectomy, chemotherapy
[55] . .
synaptophysin (+), pancytokeratin (focal), TTF-1 (+)
12 Ucar et al. [56] 2007 1 - - NSCLC -
Right breast, lower outer . . . . : .
13 Wood et al. [57] 2008 1 67 quadrant, cervical Lung adenocarcinoma; core biopsy: CK7 (+), TTF-1 (+); -

lymphadenopathy

ER, PR (-)
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Table 4. Cont.

No. Authors Year lgg'S:Sf Age (yrs) Site Diagnosis Management/Outcome
14 Leeetal. [12] 2007 1 58 3 months from 1n1t1a¥ diagnosis Large cell lung carcinoma -
to metastasis
Mastectomy and lymph node dissection;
Goémez-Caro et al. Right breast, 18 months after FNA and core biopsy: NSCLC, CK4 (+), CK7 (+), TTF-1 adjuvant chemotherapy; disease-free
15 2006 1 65 . .
[58] right pneumonectomy -) 18 months; surgery chosen for local disease
control
16 Hejmadi et al. [59] 2003 1 72 - FNA: small cell lung carcinoma -
Right breast, 4 years after initial Moderately differentiated lung adenocarcinoma; L.
17 Ramar et al. [60] 2001 1 56 diagnosis CH20, CK7, CAM 5.2, ER, PR, CDP (—) 2 cycles of chemotherapy and palliative care
Right breast, subareolar,
synchronous diagnosis; initially . . . .
18 David et al. [61] 2002 1 76 considered breast primary; FNA: poorly differentiated large 'cell lung caramnoma, Excisional biopsy
) : HER2 2+, ER, PR (—); lung biopsy confirmed
staging CT found right lung
nodule
19 Siddiqui et al. [62] 2002 9 - synchronous diagnosis in 2/9 FNA -
In one patient initially
20 Muttarak et al. [63] 1998 2 46/63 diagnosed as primary breast Lung carcinoma Chemotherapy
cancer
21 Domanski [64] 1996 1 51 Right breast, .3 cm subareolar, Large cell lung carcinoma -
gynecomastia, synchronous
22 Cooper et al. [65] 1994 1 65 Right breast, 2.5 cm Core biopsy: large cell lung carcinoma -
Right breast, 4 cm, 18 months .
23 Verger et al. [66] 1992 1 63 after initial diagnosis FNA Chemotherapy—radiotherapy
Right breast 3 cm, upper outer
24 Sneige et al. [67] 1989 2 69/56 quadrant, 1 year after initial FNA; squamous cell carcinoma of Chemotherapy in the second patient,

diagnosis/Left breast, skin
retraction, synchronous

lung/poorly differentiated lung carcinoma complete response at 4 months
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4.3. Breast Metastases from Melanoma

Melanoma accounts for ~9.4% of male breast metastases, with 18 published
cases [12,36,62,72-77]. Cases of breast metastasis originating from melanoma are summa-
rized in Table 5. Most patients have a prior history of cutaneous melanoma, underscoring
the need for high clinical suspicion. Metastatic spread may occur hematogenously or via
regional lymphatics, with ipsilateral breast involvement more common, suggesting local
lymphatic dissemination. Clinically, lesions typically present as painless, rapidly enlarging
masses, without nipple retraction or skin changes. Occasionally, cutaneous pigmentation
or subcutaneous nodules may be observed. The breast lesion can occasionally be the first
sign of melanoma recurrence [78-80].

Mammography shows well-circumscribed, oval or round masses without calcifications.
Ultrasound reveals hypoechoic, solid or mixed lesions with increased Doppler vascularity.
MRI demonstrates strong contrast enhancement with rapid washout, while PET-CT is
useful for detecting other metastatic sites and staging [73,81].

Malignant melanocytes display pleomorphism, nuclear hyperchromasia, and often
cytoplasmic melanin. Amelanotic cases require immunohistochemistry for diagnosis.
Melanoma cells exhibit phenotypic plasticity, transitioning between epithelial, mesenchy-
mal, and intermediate states, facilitating immune evasion, therapeutic resistance, and
metastatic colonization [74,82,83].

Characteristic markers include S-100 (95-100%), HMB-45 (75-90%), Melan-A /MART-1,
S50OX10, and MITE. Markers of primary breast carcinoma (ER, PR, HER2, GATA3, GCDFP-15)
are generally negative, aiding differential diagnosis. The main differential includes primary
triple-negative breast carcinoma and metastases from other malignancies (e.g., lung, prostate).

Treatment focuses on systemic disease control. Surgery may be considered for isolated
or symptomatic lesions but does not improve survival. Inmunotherapy with anti-PD-1
(nivolumab, pembrolizumab) and anti-CTLA-4 (ipilimumab) is the mainstay. BRAF V600E-
mutated tumors may benefit from targeted BRAF/MEK inhibitors (dabrafenib, trametinib).
Prognosis is poor, reflecting advanced systemic disease [84].

4.4. Extranodal Involvement of Lymphomas in the Male Breast

Unlike solid tumors, lymphomas do not metastasize in the classical sense; rather, they
disseminate systemically via the lymphatic network and bloodstream even at early stages.
Extranodal involvement is significantly more common in non-Hodgkin lymphomas, which
may exhibit aggressive spread to other organs, particularly in high-grade B-cell subtypes
such as Diffuse Large B-Cell Lymphoma (DLBCL). In contrast, Hodgkin lymphoma typi-
cally spreads from one lymph node group to the immediately adjacent group following
lymphatic flow, with distant extranodal involvement being relatively uncommon [85,86].

Breast involvement is rare and predominantly occurs in men with non-Hodgkin lym-
phoma. It may present as either a primary breast lymphoma—a rare entity, usually DLBCL—or
as secondary involvement in the context of systemic disease [87]. Lymphogenous metastases
to the breast, which differ from hematogenous metastases, often present as diffusely and
heterogeneously increased density within subcutaneous fat and glandular tissue. Secondary
findings may include skin thickening, lymphedema, and regional lymph node enlargement,
features that resemble inflammatory breast cancer [88,89]. Microcalcifications, commonly
observed in inflammatory breast cancer, are rare in lymphovascular metastases [89,90].
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Table 5. Reported Cases of Male Breast Metastases from Melanoma.

No. of

No Authors Year Cases Age (yrs) Site Diagnosis Management/Outcome
Santana Valenciano Case 1: Mastectomy and lymph node
1 etal. [72] 2023 2 37/56 Cutaneous melanoma/Choroidal melanoma - dissection; survival 40 months;
’ Case 2: no surgery; survival 132 months
Right breast, upper outer quadrant, 4 cm;
2 Kang et al. [73] 2014 1 62 history of excised postauricular melanoma ENA, IHC: HMB-45, Melan-A, S-100 (+) Lumpectomy and SLNB
8 years prior
Bacchi et al. [74] 2013 3 53/57/69 Right breast/unknown in other two cases Core biopsy (case 1); initial misdiagnosis Mastectomy (cases 2-3)
4 Lee etal. [12] 2007 1 73 - Melanoma (spindle cell type) -
5 Garezta ;?T;J;]rdo 2005 1 26 5 cm, retroareolar; melanoma 3 years prior FNA; Cytokeratin (—),(Z;mentm, $-100, HMB45 Mastectomy
6 Shukla et al. [76] 2005 1 38 Right foot melanoma 2 years prior FNA -
7 Siddiqui et al. [62] 2002 4 - - ENA
Cangiarella ot al Right breast, lower outer quad-
8 & [77] ' 1998 2 56/71 rant/Left breast, lateral, history of left dor-
sal melanoma
9 Deeley [36] 1965 3 60/55/42 Right breast/ Left breast/-
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Ultrasound imaging typically demonstrates diffuse skin thickening, loss of subcutaneous
fat, and dilated lymphatic vessels, without a clearly defined primary mass. These findings
result from edema caused by mechanical obstruction of lymphatics by the tumor. High-grade
lymphomas tend to display a more diffuse, infiltrative parenchymal pattern [91].

Lymphoma accounts for approximately 3.1% of metastatic tumors in the male breast,
with only six cases documented in the international literature (Table 6) [62,88,92,93], making
it the fourth most common metastatic malignancy in this population, after prostate, lung
cancer, and melanoma, with a comparatively lower mean age at presentation.

4.5. Gastrointestinal Malignancies

Metastases to the breast from gastrointestinal malignancies, including gastric, colon, and
rectal cancers, have been reported primarily as isolated case reports or small series, reflecting
both their rarity and the diagnostic challenges associated with their detection [6,15,94-104].
Clinically, these lesions often present as rapidly growing, painless, subcutaneous or super-
ficial nodules that lack the classic imaging features of primary breast carcinoma, such as
microcalcifications or skin changes, complicating diagnosis in male patients.

Immunohistochemistry is critical for confirming metastatic origin, as histological
morphology alone is rarely sufficient to distinguish these lesions from primary breast
tumors. Metastases from gastric carcinoma typically exhibit a CK7-negative or focally
positive, CK20-positive profile with strong, diffuse CDX2 expression, reflecting intestinal-
type differentiation. Depending on histologic subtype, gastric mucins such as MUC1,
MUCS5AC, and MUC6 may be expressed, while HER2 expression is possible but does not
aid in differential diagnosis [105].

Metastases from colorectal carcinomas display a more characteristic immunopheno-
type, with CK7 usually negative, CK20 positive, strong CDX2 expression, and frequent
SATB2 positivity, a highly specific marker of colorectal origin [106]. Markers typically asso-
ciated with primary breast carcinoma, such as ER, PR, HER2, GATA3, and mammaglobin,
are generally negative in gastrointestinal metastases. The absence of in situ components,
such as DCIS, further supports a metastatic rather than primary breast origin. The clinico-
pathological characteristics of the reported cases of breast metastasis from gastrointestinal
malignancies in men are summarized in Table 7.

Table 6. Reported Cases of Extranodal Involvement of Lymphomas in the Male Breast.

No. Authors Year ljjg's:sf Age (yrs) Site Diagnosis Management/Outcome
Right breast,
. retroareolar, detected Core biopsy:
1 Kal[l‘;;]t al. 2015 1 52 on follow-up low-grade B-cell -
PET/CT 19 months lymphoma
after initial diagnosis
. Core biopsy:
5 Mun et al. 2014 1 34 Right breast, lower NK/T-cell _
[88] outer quadrant )
ymphoma
Right breast lesions,
parasternal region, and
Fraulini bilateral axillary lymph FNA: Hodgkin Chemotherapy and
3 etal. [93] 2005 1 26 nodes; detected on lvmphoma radiotherapy; no
‘ PET/CT follow-up 3 ymp recurrence at 4 months
years after initial
diagnosis
Siddiqui FNA: B-cell
4 etal. [62] 2002 3 - - lymphoma -
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Table 7. Reported Cases of Male Breast Metastases from Gastrointestinal malignancies.
No. of . . .
No. Authors Year Cases Age (yrs) Site Diagnosis Management/Outcome
Right breast, 3.9 cm, Core biopsy: low-grade adenocarcinoma Chemotherapy, bone
1 Cheng et al. [94] 2020 1 57 LT . metastases;
6 months after initial diagnosis of lower rectum, CK7 (—), CK20 (+) .
died 3 months later
Bilateral mastectomy and
2 Gur et al. [95] 2020 1 47 Bilateral, upper outer quadrants, Core biopsy: mucinous adenocarcinoma of rectum; chemotherapy; PET scan
’ 2 years after initial diagnosis genetic testing: BRCA1 (+) 6 months later showed axillary
nodes positive on FNA
. . Core biopsy: initially considered primary breast carcinoma; Neoadjuvant chemotherapy
Right breast, 6.2 cm, previously operated . : . - . and mastectomys; after 3 cycles
3 Wang T et al. [96] 2011 1 38 rectal cancer 7 Vs ago surgical specimen compatible with mucinous rectal neoplasm, chemotherapy. liver lesions
yrs ag CK7 (-), GCDFP-15 (=), CK20 (+) 3 Py
etected
Moreno-Astudillo et al. Bilateral, retroareolar, nipple retraction, . ) . . Lo .
4 [6] 2019 1 63 1 month after initial diagnosis Core biopsy: gastric adenocarcinoma with signet-ring cells
. . . . . . Mastectomy and
Right breast, retroareolar, 4 cm, Core biopsy: poorly differentiated gastric adenocarcinoma, . .
5 Kubo etal. [97] 2018 1 72 2 years after initial diagnosis ER, PR, GCDFP-15 (), CK7 (+), CK20 (+) chemotherapy; pelvic
recurrence 15 months later
. . . . Simple mastectomy and oral
Right breast, 3.6 cm, 2.5 years after initial Core b 1opsy..rr.19derately f:hfferentl.ated colorectal capecitabine; refused lung
6 Tsung et al. [98] 2017 1 82 diaenosis: concurrent lung nodule adenocarcinoma; initially considered primary breast tumor; biopsy:
gnosis; & ER, PR, HER2, CK7, CK20, GATA-3 (-), CDX-2 (+) . psy;
alive at 6 months
7 Shah et al. [15] 2014 7 60-69 : Core biopsy: esophagus 2, stomach 2, pancreas 1, colon 1, 3
rectum 1
Right breast, 1.5 cm; prior right colectomy Chemotherapy and
8 Ho et al. [99] 2009 1 50 6 yrs ago; recent completion of Core biopsy, Colon adenocarcinoma immunotherapy; alive 1 year
chemotherapy for lung and brain metastases later
9 Bruscagnin et al. [100] 1997 1 66 Left breast, ret.r o.a.reola.r, 2.2 cm, 2 years after Colon adenocarcinoma -
initial diagnosis
10 Lear et al. [101] 1980 1 66 Left breast, 3 cm, 1 year after initial diagnosis Colon adenocarcinoma -
11 Lee etal. [102] 2011 1 71 Left breast Hepatocellular carcinoma -
Metastatic disease. Died
12 Loetal. [103] 2004 1 - - Hepatocellular carcinoma 1 month after breast
metastasis diagnosis
13 Hamby et al. [104] 1991 1 46 - Undifferentiated gastric carcinoma -
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4.6. Urinary Tract Malignancies

Metastases to the breast from urinary tract malignancies, including renal cell carci-
noma, ureteral carcinoma, and urothelial carcinoma of the bladder, represent an excep-
tionally rare entity (Table 8) [36,67,107-113]. Immunohistochemistry is the cornerstone for
identifying the primary site. Renal cell carcinoma, particularly the clear cell subtype, is
characterized by strong expression of PAX8, vimentin, and often CD10, while typically
negative for CK7, CK20, GATA3, ER, PR, HER2, and mammaglobin [107].

Table 8. Reported Cases of Male Breast Metastases from urinary tract cancers.

No. of

No. Authors Year Cases Age (yrs) Site Diagnosis Management/Outcome
Core biopsy; initially considered
primary breast tumor. Surgical Wide local excision: n
Hoang et al. Left breast; prior left specimen immunohistochemistry: ¢ ‘oca’ excision; no
1 2025 1 55 ) . adjuvant therapy;
[107] nephrectomy 3 yrs ago CD10, Vimentin, CAIX, PAX8 (+), disease-free 3 vears later
GATA3, CK20, CK7 (-). Clear cell ¥
renal carcinoma
Bilateral painful breast . .
Core biopsy: low-grade urothelial
2 Yoon et al. 2021 1 59 nodules (2 cm R’.4 om L?’ left carcinoma of bladder with 9 months post-chemotherapy
[108] breast erythema; left axillary .
peritoneal and bone metastases
nodes
Core biopsy; initially considered
Ishikawa Right breast, 5.5 cm, primary breast. Ureteral carcinoma Mastectomy and SLNB;
3 etal. [109] 2020 1 74 retroareolar, 2.5 yrs after without intraductal lesion; final multiple lung metastases 2
’ initial diagnosis diagnosis after multiple pathology months later
reviews
4 Roy et al. 2019 1 8 Right breast, 3 yrs after initial ~ Core biopsy: urothelial carcinoma of Brain metastases

[110] diagnosis

Right breast; PET/CT
finding; prior cryoablation 7

proximal ureter

5 Sippo et al.

111 2016 1 76 yrs ago for right kidney Core biopsy: renal cell carcinoma -
carcinoma; undergoing
chemotherapy for lung SCC
Urothelial carcinoma of bladder;
C . Right breast, 2 cm, upper histology negative within ducts;
appabianca . .
6 2000 1 69 outer quadrant, nipple subcutaneous spread; Lumpectomy
etal. [112] . . . - )
retraction immunohistochemistry confirmed
diagnosis
. Right breast, upper outer R . . .
Gibbons FNA; initially considered primary Mastectomy and adjuvant
7 1995 1 73 quadrant; synchronous . -
etal. [113] di . breast; renal cell carcinoma chemotherapy
iagnosis
Sneige et al Right breast, 3 cm, Simple mastectomy;
8 & : 1989 1 55 retroareolar; 4 yrs after initial FNA: urothelial carcinoma . P ¥
[67] & . disease-free 8 months later
iagnosis
9 Deeley [36] 1965 1 67 Right breast Renal carcinoma -

In contrast, metastases from ureteral carcinoma and, more commonly, bladder urothe-
lial carcinoma exhibit a characteristic urothelial immunoprofile, with GATA3, CK7, CK20,
p63, p40, and uroplakin II/III representing the most reliable markers [114,115]. Although
GATAS3 is also expressed in some primary breast tumors, concurrent positivity for CK20,
uroplakin, and p63—which are absent in most breast carcinomas—supports urothelial
origin. CK5/6 is frequently expressed in urothelial metastases but may also be observed in
triple-negative primary breast cancers, particularly basal-like subtypes [116]. Therefore,
CK5/6 is not a specific marker, and differentiation between urothelial metastasis and triple-
negative breast carcinoma requires a combined immunohistochemical panel, including
markers such as GATA3, p63, and uroplakin II. Additionally, negativity for ER, PR, and
HER?2, as well as absence of DCIS, further supports metastatic deposition rather than a
primary breast malignancy.

The remaining rare cases and isolated case reports of breast metastases in male patients
are summarized in Table 9.
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Table 9. Reported Cases of Male Breast Metastases from Rare Tumors or Cases Not Classified Elsewhere.

No. Authors Year No. of Cases Age (yrs) Site Diagnosis Management/Outcome
1 Portaluri et al. [117] 2022 1 81 Right brgast, upper outer quadrant, 3.5 cm; Core biopsy: cutaneous squamous cell Wl'de logal excision and lymph node
right axillary lymph nodes carcinoma dissection; no recurrence 1 yr later
2 Wan X et al. [51] 2020 1 61 Right breast, 6 mm, upper outer quadrant Neuroendocrine tumor of larynx -
3 Sun et al. [118] 2018 2 45/46 B Undifferentiated carcinoma of B
nasopharynx
. Right breast, 3 nodules; history of parotid . . .
4 Khazai et al. [119] 2016 1 72 tumor with bone and skin metastases Parotid salivary gland carcinoma Chemotherapy
5 Franceschini et al. 2016 1 49 Right breast, 2 cm, periareolar; 3 yrs after FNA non-diagnostic; Mastectomy and chemotherapy; pulmonary
[120] initial diagnosis moderately differentiated penile SCC metastases; died 8 months later
6 Narese et al. [121] 2014 1 57 - . Core biopsy: unknown primary, -
arge cell neuroendocrine carcinoma
. Right breast, 1.5 cm, upper inner quadrant; FNA: testicular leiomyosarcoma; IHC Mastectomy;
7 Kohietal. [122] 2013 1 36 13 months after initial diagnosis SMA, desmin widespread metastatic disease
8 Alacaﬁozggl]u etal 2012 1 58 - Anaplastic oligodendroglioma -
9 Lépez Guerra etal. 2008 1 54 Right breast, 4 cm, upper inner qugdrant; Well-differentiated SCC of floor of mouth Mastectomy and SLNB;
[124] 6 months after initial diagnosis no recurrence 33 months later
. Right breast, retroareolar, 3 cm; 1 yr after Core biopsy B
10 Prieto etal. [125] 2005 1 5 initial diagnosis SCC of hypopharynx
11 Nair et al. [126] 2005 1 24 hi Right brea§t, 2.5 cm; PET finding; . Soft tissue sarcoma -
istory of soft tissue sarcoma R upper limb
12 Siddiqui et al. [62] 2002 1 - - FNA: multiple myeloma -
Right breast, 2 cm; 18 months after initial Ch th d radioth .
13 Chim et al. [127] 2000 1 23 diagnosis; Lymphoblastic leukemia crnotherapy anc radiotnerapy;
. .. . CNS relapse; died 7 months later
disease remission on maintenance therapy
14 Deshpﬁ;gl]e etal. 1999 1 55 Subareolar, 4 cm FNA: multiple myeloma -
S Right breast, 2 cm, subareolar; .
15 Domanski [64] 1996 1 82 44 months after initial diagnosis Multiple myeloma -
. Retrospective 30-year study (1985-2014);
16 Buisman et al. [129] 2016 7 - - 7 male cases among 47 patients (15%) -
17 Luo et al. [130] 2014 2 - - - -
Retrospective 30-year study (1990-2010);
18 DeLair et al. [131] 2012 13 - - males 15% of cases; prostate most -
common primary
19 Surov etal. [11] 2011 8 - - - -
Smyrniotis et al.
20 [132] 2005 1 - - - -
o1 Yeh et al. [] 2004 2 B B Breast metastases associated with diffuse Median survival 4 months

metastatic disease
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4.7. Immunohistochemical Markers in the Differential Diagnosis

Table 10 summarizes the main immunohistochemical (IHC) markers used to distin-
guish breast metastases in male patients according to the primary tumor. The use of this
IHC panel allows reliable differentiation between metastatic lesions and primary breast
cancer, as well as assessment of the origin from other malignancies. Systematic application
of these markers significantly aids accurate pathological evaluation and guides appropriate
oncologic management.

Table 10. Key immunohistochemical markers for male breast metastases by primary tumor [126,131].

Primary Tumor Key Immunohistochemical Markers

Primary breast carcinoma ER (+/-), PR (+/—), HER2 (+/—), GATA-3 (+), GCDFP-15 (+)

Lung adenocarcinoma TTF-1 (+), Napsin A (+), CK7 (+), CK20 (—)
Small cell lung carcinoma TTF-1 (+), CD56 (+)

Melanoma HMB-45 (+), Melan-A (+), S100 (+), SOX10 (+)
Colorectal carcinoma CDX2 (+), CK20 (+), CK7 (+/—)
B-cell lymphoma CD20 (+), CD79a (+)

Renal cell carcinoma PAX8(+), RCC marker (+)

Prostate adenocarcinoma PSA (+), PSAP (+), NKX3.1 (+), AR (+)

Figure 2 illustrates a practical diagnostic algorithm for the evaluation of suspected
breast metastases in men, emphasizing the central role of immunohistochemistry in deter-
mining the primary tumor origin.

Diagnostic work-up of breast metastases in men

1. Clinical 2. Imaging 3 Tissue | 4. Hi hol 5. Immunohistochemistry
presentation |
=P 5 = . — —> | * IHC panel based on
of DaifilEcsiiass Mammography Core needle biopsy o H&E evaluation sspestedlpiTranysite
o Ultrasound (preferred)
* Helps identify origin
histochemistry markers ( ples)
Lung | Prostate Gl (colon) Renal Melanoma
e TTF-1 ; * PSA * CK20 * PAX8 « S100
¢ Napsin A | * PSAP * CDX2 ¢ RCC ¢ HMB-45
* NKX3.1 * SATB2 * CD10 * SOX10
| 6. Correlation & final diagnosis ‘ ‘ 7. Staging & management ‘
Integrate morphology, IHC profile, o Stage disease

clinical history and imaging to
identify primary tumor

e Treat according to primary tumor type
 Multidisciplinary care

Figure 2. Diagnostic work-up of breast metastases in men.

4.8. Limitations

This study has several limitations. Most available data derive from case reports and
small case series, precluding robust statistical analysis and limiting the generalizability
of the findings. Case reports are also subject to incomplete reporting, with variable avail-
ability of clinical information, imaging findings, immunohistochemical profiles, treatment
details, and follow-up outcomes. Significant heterogeneity exists regarding clinical pre-
sentation, diagnostic approaches, including biopsy techniques, pathological assessment,
and immunohistochemical panels, which may limit direct comparisons between reported
cases. Furthermore, the rarity of this condition and the absence of population-based studies
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prevent accurate estimation of its incidence. The substantial heterogeneity among the
included studies and the limited number of comparable cases precluded formal meta-
analysis. Additionally, publication bias is likely, as rare or complex cases are more likely to
be reported.

5. Conclusions

Breast metastases in male patients from non-breast primaries are extremely rare but
clinically important, with most evidence limited to case reports and small series. The most
common primary sites are prostate cancer, followed by lung cancer, melanoma, lymphoma,
and gastrointestinal tumors.

They usually indicate advanced systemic disease and carry a poor prognosis. Diag-
nosis relies on biopsy and immunohistochemistry to distinguish metastases from primary
breast cancer using tumor-specific markers (e.g., PSA, PSAP, NKX3.1 for prostate; TTF-1,
Napsin A for lung; Melan-A for melanoma).

Accurate differentiation is essential, as management is mainly systemic and guided by
the primary tumor, while surgical intervention has a limited role, primarily for diagnostic
confirmation or local disease control and does not improve overall survival. A multidisci-
plinary approach is crucial, and further multicenter studies are needed to better understand
metastatic behavior according to primary tumor type, ultimately enhancing therapeutic
decision-making.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/cancers18152440/s1. Section S1: Table S1. PRISMA 2020 Main
Checklist [133]. Table S2. PRIMSA Abstract Checklist. Section S2: Table S3. The Joanna Briggs
Institute (JBI) critical appraisal tool [134].

Author Contributions: Conceptualization, N.S.G. and M.P.; methodology, N.S.G. and M.P; validation,
M.P. and N.VM.; formal analysis, N.S.G.; investigation, N.S.G.; resources, N.S.G. and A K.; data
curation, M.P. and A K.; writing—original draft preparation, N.S.G.; writing—review and editing,
M.P, AK.,, N.VM. and N.A; visualization, N.5.G. and M.P.; supervision, M.P. and N.A. All authors
have read and agreed to the published version of the manuscript.

Funding: The authors declared that financial support was received for the costs of publication. This
work was supported by the National and Kapodistrian University of Athens Special Account for
Research Grants (19214).

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: All data relevant to this systematic review are included in the article
and its accompanying tables. No analytic code was generated or used during the review process.

Conflicts of Interest: The authors declare no conflicts of interest.

1. Khattab, A.; Kashyap, S.; Monga, D.K. Male Breast Cancer. In StatPearls; StatPearls Publishing: Treasure Island, FL, USA, 2025.

[PubMed]

2. Yalaza, M.; Inan, A.; Bozer, M. Male Breast Cancer. J. Breast Health 2016, 12, 1-8. [CrossRef] [PubMed] [PubMed Central]

@

Giordano, S.H. Breast Cancer in Men. N. Engl. . Med. 2018, 378, 2311-2320. [CrossRef] [PubMed]

4. Bitencourt, A.G.V,; Gama, RR.M.; Graziano, L.; Negrao, E.M.S.; Sabino, S.M.P.S.; Watanabe, A.H.U.; Guatelli, C.S.; Souza, ].A.;
Mauad, E.C.; Marques, E.F. Breast metastases from extramammary malignancies: Multimodality imaging aspects. Br. J. Radiol.
2017, 90, 20170197. [CrossRef] [PubMed] [PubMed Central]

5. Zhang, S.; Peng, W.; Cheng, L.; Pei, B.; Zhou, X.; Wang, M.; Jiang, L.; Lu, C.; Xu, L. Metastasis of prostate cancer to breast: A case
report. Front. Oncol. 2025, 15, 1580441. [CrossRef] [PubMed] [PubMed Central]

https://doi.org/10.3390/ cancers18152440


https://www.mdpi.com/article/10.3390/cancers18152440/s1
https://www.mdpi.com/article/10.3390/cancers18152440/s1
https://www.ncbi.nlm.nih.gov/pubmed/30252292
https://doi.org/10.5152/tjbh.2015.2711
https://www.ncbi.nlm.nih.gov/pubmed/28331724
https://pmc.ncbi.nlm.nih.gov/articles/PMC5351429
https://doi.org/10.1056/NEJMra1707939
https://www.ncbi.nlm.nih.gov/pubmed/29897847
https://doi.org/10.1259/bjr.20170197
https://www.ncbi.nlm.nih.gov/pubmed/28485985
https://pmc.ncbi.nlm.nih.gov/articles/PMC5858809
https://doi.org/10.3389/fonc.2025.1580441
https://www.ncbi.nlm.nih.gov/pubmed/40452843
https://pmc.ncbi.nlm.nih.gov/articles/PMC12122736
https://doi.org/10.3390/cancers18152440

Cancers 2026, 18, 2440 21 of 25

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Moreno-Astudillo, L.; Villasefior-Navarro, Y.; Sdnchez-Goytia, V.; Porras-Reyes, F.; Lara-Mercado, A.; Sollozo-Dupont, I. A Case
Series of Breast Metastases from Different Extramammary Malignancies and Their Literature Review. Case Rep. Radiol. 2019, 2019,
9454201. [CrossRef] [PubMed] [PubMed Central]

Picasso, R.; Pistoia, F.; Zaottini, F.; Sanguinetti, S.; Calabrese, M.; Martinoli, C.; Derchi, L. Breast Metastases: Updates on
Epidemiology and Radiologic Findings. Cureus 2020, 12, e12258. [CrossRef] [PubMed] [PubMed Central]

Yeh, C.N.; Lin, C.H.; Chen, M.E. Clinical and ultrasonographic characteristics of breast metastases from extramammary malignan-
cies. Am. Surg. 2004, 70, 287-290. [CrossRef] [PubMed]

Mariano, L.; Nicosia, L.; Latronico, A.; Pesapane, F; Grimaldi, E.; Borella, M.; Quercioli, G.; Mazzarol, G.; Bozzini, A.C.; Cassano,
E. Metastatic breast involvement from extramammary malignancies: A review of dissemination pathways, imaging features, and
management strategies. Radiol. Med. 2025, 130, 1767-1776. [CrossRef] [PubMed]

Nakata, J.; Whittall, I; Russo, M.G.; Su, S.; Friedberg, J. Systematic review of lung cancer with breast metastasis. J. Thorac. Dis.
2025, 17, 7430-7439. [CrossRef] [PubMed] [PubMed Central]

Surov, A.; Fiedler, E.; Holzhausen, H.J.; Ruschke, K.; Schmoll, H.J.; Spielmann, R.P. Metastases to the breast from non-mammary
malignancies: Primary tumors, prevalence, clinical signs, and radiological features. Acad. Radiol. 2011, 18, 565-574. [CrossRef]
[PubMed]

Lee, A.H.S. The histological diagnosis of metastases to the breast from extramammary malignancies. J. Clin. Pathol. 2007, 60,
1333-1341. [CrossRef] [PubMed] [PubMed Central]

Bombonati, A.; Lerwill, M.F. Metastases to and from the Breast. Surg. Pathol. Clin. 2012, 5, 719-747. [CrossRef] [PubMed]
Mokoala, K.; Lawal, 1.O.; Lengana, T.; Vorster, M.; Sathekge, M.M. Symmetric breasts metastatic prostate cancer shown by
(68)Ga-PSMA PET/CT scan. Hell. ]. Nucl. Med. 2019, 22, 76. [PubMed]

Shah, P; Mustafa, F; Aiman, A.; Shah, O.]; Shafi, S.; Charak, A.; Mateen, D.; Feroz, I. Metastases to breast—A 29 year experience
in a tertiary care hospital. Gulf]. Oncol. 2014, 1, 40-45. [CrossRef] [PubMed]

Njiaju, U.O.; Truica, C.I. Metastatic prostatic adenocarcinoma mimicking inflammatory breast carcinoma: A case report. Clin.
Breast Cancer. 2010, 10, E3-E5. [CrossRef] [PubMed]

Monaco, S.E.; Navolotskaia, O.; Cai, G. Fine-needle aspiration biopsy diagnosis of prostate carcinoma metastatic to the breast.
Diagn. Cytopathol. 2009, 37, 388-390. [CrossRef] [PubMed]

Fulciniti, F,; Losito, S.; Botti, G.; Di Mattia, D.; La Mura, A.; Pisano, C.; Pignata, S. Metastases to the breast: Role of fine needle
cytology samples. Our experience with nine cases in 2 years. Ann. Oncol. 2008, 19, 682—687. [CrossRef] [PubMed]

Cheng, C.W.; Chan, L.W.; Ng, C.F; Chan, C.K.; Tse, M.K.G.; Lai, M.M.F. Breast metastasis from prostate cancer and interpretation
of immunoreactivity to prostate-specific antigen. Int. J. Urol. 2006, 13, 463—465. [CrossRef] [PubMed]

Hsieh, C.M.; Chen, M.Y.; Chen, EH.; Chiu, J.F. Breast metastasis of prostate cancer. Breast J. 2005, 11, 78. [CrossRef] [PubMed]
Sahoo, S.; Smith, R.E.; Potz, ].L.; Rosen, P.P. Metastatic prostatic adenocarcinoma within a primary solid papillary carcinoma of
the male breast. Arch. Pathol. Lab. Med. 2001, 125, 1101-1103. [CrossRef] [PubMed]

Yan, Z.; Hummel, P.; Waisman, J.; Newstead, G.M.; Chachoua, A.; Chhieng, D.; Cohen, ].M.; Cangiarella, J. Prostatic adenocarci-
noma metastatic to the breasts: Report of a case with diagnosis by fine needle aspiration biopsy. Urology 2000, 55, 590. [CrossRef]
[PubMed]

Ramamurthy, L.; Cooper, R.A. Metastatic carcinoma to the male breast. Br. J. Radiol. 1991, 64, 277-278. [CrossRef] [PubMed]
Moldwin, R.M.; Orihuela, E. Breast masses associated with adenocarcinoma of the prostate. Cancer 1989, 63, 2229-2233. [CrossRef]
[PubMed]

Toombs, B.D.; Kalisher, L. Metastatic disease to the breast: Clinical, pathologic, and radiographic features. AJR Am. ]. Roentgenol.
1977, 129, 673-676. [CrossRef] [PubMed]

Green, L.K.; Klima, M. The use of immunohistochemistry in metastatic prostatic adenocarcinoma to the breast. Hum. Pathol. 1991,
22,242-246. [CrossRef] [PubMed]

Salyer, W.R.; Salyer, D.C. Metastases of prostatic carcinoma to the breast. J. Urol. 1973, 109, 671-675. [CrossRef] [PubMed]
Allen, EJ.; Van Velden, D.]. Prostate carcinoma metastatic to the male breast. Br. J. Urol. 1991, 67, 434—435. [CrossRef] [PubMed]
Drelichman, A.; Amer, M,; Pontes, E.; Al-Sarraf, M.; Vaitkevicius, V.K. Carcinoma of prostate metastatic to breast. Urology 1980,
16, 250-255. [CrossRef] [PubMed]

Naritoku, W.Y.; Taylor, C.R. Immunohistologic diagnosis of 2 cases of metastatic prostate cancer to breast. J. Urol. 1983, 130,
365-367. [CrossRef] [PubMed]

Kitano, T.; Nakahara, M.; Yasukawa, A.; Usui, T.; Aoki, Y.; Miyachi, Y.; Nihira, H. Metastatic breast carcinoma of prostatic origin.
Urol. Int. 1983, 38, 182-184. [CrossRef] [PubMed]

Kumar, PP.; Good, R.R.; Newland, J.R. Inmunodiagnosis by prostatic acid phosphatase to differentiate primary male breast
cancer from metastatic prostate cancer. J. Natl. Med. Assoc. 1986, 78, 782-784, 786. [PubMed] [PubMed Central]

Hesdorffer, C.; Bezwoda, W.R. Metastases of prostate cancer to breast. A case report. S. Afr. Med. ]. 1987, 72, 504-505. [PubMed]

https:/ /doi.org/10.3390/ cancers18152440


https://doi.org/10.1155/2019/9454201
https://www.ncbi.nlm.nih.gov/pubmed/30729058
https://pmc.ncbi.nlm.nih.gov/articles/PMC6341250
https://doi.org/10.7759/cureus.12258
https://www.ncbi.nlm.nih.gov/pubmed/33520480
https://pmc.ncbi.nlm.nih.gov/articles/PMC7834593
https://doi.org/10.1177/000313480407000402
https://www.ncbi.nlm.nih.gov/pubmed/15098776
https://doi.org/10.1007/s11547-025-02085-w
https://www.ncbi.nlm.nih.gov/pubmed/40920280
https://doi.org/10.21037/jtd-2024-2040
https://www.ncbi.nlm.nih.gov/pubmed/41158349
https://pmc.ncbi.nlm.nih.gov/articles/PMC12557665
https://doi.org/10.1016/j.acra.2010.12.009
https://www.ncbi.nlm.nih.gov/pubmed/21393030
https://doi.org/10.1136/jcp.2006.046078
https://www.ncbi.nlm.nih.gov/pubmed/18042689
https://pmc.ncbi.nlm.nih.gov/articles/PMC2095576
https://doi.org/10.1016/j.path.2012.06.004
https://www.ncbi.nlm.nih.gov/pubmed/26838286
https://www.ncbi.nlm.nih.gov/pubmed/30968861
https://doi.org/10.1093/ofid/ofu052.943
https://www.ncbi.nlm.nih.gov/pubmed/25316391
https://doi.org/10.3816/CBC.2010.n.013
https://www.ncbi.nlm.nih.gov/pubmed/20133250
https://doi.org/10.1002/dc.21051
https://www.ncbi.nlm.nih.gov/pubmed/19217063
https://doi.org/10.1093/annonc/mdm546
https://www.ncbi.nlm.nih.gov/pubmed/18048381
https://doi.org/10.1111/j.1442-2042.2006.01327.x
https://www.ncbi.nlm.nih.gov/pubmed/16734876
https://doi.org/10.1111/j.1075-122X.2005.21396.x
https://www.ncbi.nlm.nih.gov/pubmed/15647087
https://doi.org/10.5858/2001-125-1101-MPAWAP
https://www.ncbi.nlm.nih.gov/pubmed/11473469
https://doi.org/10.1016/s0090-4295(99)00560-9
https://www.ncbi.nlm.nih.gov/pubmed/10754179
https://doi.org/10.1259/0007-1285-64-759-277
https://www.ncbi.nlm.nih.gov/pubmed/2021802
https://doi.org/10.1002/1097-0142(19890601)63:11%3C2229::aid-cncr2820631129%3E3.0.co;2-q
https://www.ncbi.nlm.nih.gov/pubmed/2720573
https://doi.org/10.2214/ajr.129.4.673
https://www.ncbi.nlm.nih.gov/pubmed/409241
https://doi.org/10.1016/0046-8177(91)90157-k
https://www.ncbi.nlm.nih.gov/pubmed/1706305
https://doi.org/10.1016/s0022-5347(17)60512-3
https://www.ncbi.nlm.nih.gov/pubmed/4695111
https://doi.org/10.1111/j.1464-410x.1991.tb15173.x
https://www.ncbi.nlm.nih.gov/pubmed/2032084
https://doi.org/10.1016/0090-4295(80)90036-9
https://www.ncbi.nlm.nih.gov/pubmed/7423701
https://doi.org/10.1016/s0022-5347(17)51153-2
https://www.ncbi.nlm.nih.gov/pubmed/6192256
https://doi.org/10.1159/000280886
https://www.ncbi.nlm.nih.gov/pubmed/6868216
https://www.ncbi.nlm.nih.gov/pubmed/3531533
https://pmc.ncbi.nlm.nih.gov/articles/PMC2571329
https://www.ncbi.nlm.nih.gov/pubmed/3660162
https://doi.org/10.3390/cancers18152440

Cancers 2026, 18, 2440 22 of 25

34.

35.

36.
37.

38.
39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Benson, W.R. Carcinoma of the prostate with metastases to breasts and testis; critical review of the literature and report of a case.
Cancer 1957, 10, 1235-1245. [CrossRef] [PubMed]

Campbell, J.H.; Cummins, S.D.; Kirk, D.L. MATHEWS WR. Secondary breast cancer of prostatic origin. JAMA 1962, 179, 458—460.
[CrossRef] [PubMed]

Deeley, T.J. Secondary deposits in the breast. Br. J. Cancer 1965, 19, 738-743. [CrossRef] [PubMed] [PubMed Central]

Hartley, L.C.; Little, ].H. Bilateral mammary metastases from carcinoma of the prostate during oestrogen therapy. Med. . Aust.
1971, 1, 434-436. [CrossRef] [PubMed]

Lome, L.G.; Austen, G.J. Metastatic breast carcinoma of prostatic origin. Am. J. Surg. 1970, 120, 113-115. [CrossRef] [PubMed]
Pribe, W.A.; Ockuly, E.A. PROSTATIC METASTASIS TO THE BREAST AND THE ROLE OF ESTROGENS: CASE REPORT AND
REVIEW. J. Am. Geriatr. Soc. 1963, 11, 891-901. [CrossRef] [PubMed]

Scott, J.; Robb-Smith, A.H.; Burns, I. Bilateral breast metastases from carcinoma of the prostate. Br. J. Urol. 1974, 46, 209-214.
[CrossRef] [PubMed]

Seipel, W.D.; Malament, M. Carcinoma of the prostate with bilateral breast metastases. J. Am. Geriatr. Soc. 1972, 20, 510-513.
[CrossRef] [PubMed]

Kidwai, N.; Gong, Y.; Sun, X.; Deshpande, C.G.; Yeldandi, A.V;; Rao, M.S.; Badve, S. Expression of androgen receptor and
prostate-specific antigen in male breast carcinoma. Breast Cancer Res. 2004, 6, R18-R23. [CrossRef] [PubMed] [PubMed Central]
Gurel, B.; Ali, T.Z.; Montgomery, E.A.; Begum, S.; Hicks, J.; Goggins, M.; Eberhart, C.G.; Clark, D.P; Bieberich, C.J.; Epstein, ].L;
et al. NKX3.1 as a marker of prostatic origin in metastatic tumors. Am. . Surg. Pathol. 2010, 34, 1097-1105. [CrossRef] [PubMed]
[PubMed Central]

Yin, M.; Dhir, R.; Parwani, A.V. Diagnostic utility of p501s (prostein) in comparison to prostate specific antigen (PSA) for the
detection of metastatic prostatic adenocarcinoma. Diagn. Pathol. 2007, 2, 41. [CrossRef] [PubMed] [PubMed Central]

Sheridan, T.; Herawi, M.; Epstein, J.L; Illei, P.B. The role of P501S and PSA in the diagnosis of metastatic adenocarcinoma of the
prostate. Am. J. Surg. Pathol. 2007, 31, 1351-1355. [CrossRef] [PubMed]

Hashmi, A.A.; Vougiouklakis, T.; Gazzo, A.; Wen, H.Y.; Ross, D.; Pareja, F,; Brogi, E. Lung Carcinoma Metastatic to Breast: A
Comprehensive Analysis of Clinical Presentation, Morphologic and Molecular Features, with Emphasis on Diagnostic Pitfalls.
Mod. Pathol. 2025, 39, 100936. [CrossRef] [PubMed]

Lahham, E.E.; Masri, H.M.; Farhoud, Z.A.; Neiroukh, A.N.; Ramahi, M.; Awad, F; Qubaja, M. From lung to breast: A rare case of
metastatic lung adenocarcinoma presenting as a breast lump in a male patient. J. Surg. Case Rep. 2025, 2025, rjaf148. [CrossRef]
[PubMed]

Koh, S.; Koi, Y.; Tajiri, W.; Kawasaki, J.; Akiyoshi, S.; Nakamura, Y.; Koga, C.; Okamoto, T.; Taguchi, K.; Tokunaga, E. Bilateral
breast metastases from anaplastic lymphoma kinase-positive lung cancer in a male: A case report. . Med. Case Rep. 2024, 18, 402.
[CrossRef] [PubMed]

Klingen, T.A.; Klaasen, H.; Aas, H.; Chen, Y.; Akslen, L.A. Secondary breast cancer: A 5-year population-based study with review
of the literature. APMIS 2009, 117, 762-767. [CrossRef] [PubMed]

Lin, Q.; Cai, G.P; Yang, K.Y,; Yang, L.; Chen, C.S; Li, Y.P. Case report: Small cell transformation and metastasis to the breast in
a patient with lung adenocarcinoma following maintenance treatment with epidermal growth factor receptor tyrosine kinase
inhibitors. BMC Cancer 2016, 16, 593. [CrossRef] [PubMed] [PubMed Central]

Wan, X.; Zhang, H.; Zhang, Y.; Peng, Y. Metastases to the Breast from Extramammary Nonhematological Malignancies: Case
Series. Int. ]. Gen. Med. 2020, 13, 1105-1114. [CrossRef] [PubMed] [PubMed Central]

Grigoropoulos, P.; Mariolis-Sapsakos, T.; Karantonis, I.; Kaklamanos, I.; Karanasiou, V.; Zografos, C.G.; Chrysikos, D. Non small
cell lung cancer metastasized to the breast and treated with modified radical mastectomy: A case report. G. Chir. 2019, 40, 304-307.
[PubMed]

Erhamamci, S.; Reyhan, M.; Canpolat, T.; Nursal, G.N.; Yapar, A.F. A Case of a Man with Isolated Breast Metastasis from Lung
Adenocarcinoma Incidentally Detected by FDG PET/CT. Clin. Nucl. Med. 2016, 41, e146-€148. [CrossRef] [PubMed]
Hachisuka, A.; Takahashi, R.; Nakagawa, S.; Takahashi, H.; Inoue, Y.; Akashi, M.; Ichiki, M.; Momosaki, S.; Kawahara, A;
Shirouzu, K; et al. Lung adenocarcinoma metastasis to the male breast: A case report. Kurume Med. |. 2014, 61, 35-41. [CrossRef]
[PubMed]

Altintoprak, F.; Baytekin, H.F,; Tasdemir, C. Primary small cell carcinoma of the lung presenting with breast and skin metastases.
Korean |. Intern. Med. 2011, 26, 207-209. [CrossRef] [PubMed] [PubMed Central]

Ucar, N.; Kurt, O.K,; Alpar, S.; Orsel, O.; Demirag, F; Kurt, B. Breast metastasis in a male patient with nonsmall cell lung
carcinoma. South. Med. . 2007, 100, 850-851. [CrossRef] [PubMed]

Wood, B,; Sterrett, G.; Frost, F.; Swarbrick, N. Diagnosis of extramammary malignancy metastatic to the breast by fine needle
biopsy. Pathology 2008, 40, 345-351. [CrossRef] [PubMed]

Goémez-Caro, A.; Pifiero, A.; Roca, M.].; Torres, ].; Ferri, B.; Galindo, PJ.; Parrilla, P. Surgical treatment of solitary metastasis in the
male breast from non-small cell lung cancer. Breast . 2006, 12, 366-367. [CrossRef] [PubMed]

https:/ /doi.org/10.3390/ cancers18152440


https://doi.org/10.1002/1097-0142(195711/12)10:6%3C1235::aid-cncr2820100622%3E3.0.co;2-5
https://www.ncbi.nlm.nih.gov/pubmed/13489676
https://doi.org/10.1001/jama.1962.03050060068016a
https://www.ncbi.nlm.nih.gov/pubmed/13876039
https://doi.org/10.1038/bjc.1965.85
https://www.ncbi.nlm.nih.gov/pubmed/5862654
https://pmc.ncbi.nlm.nih.gov/articles/PMC2071399
https://doi.org/10.5694/j.1326-5377.1971.tb87632.x
https://www.ncbi.nlm.nih.gov/pubmed/5552421
https://doi.org/10.1016/s0002-9610(70)80160-x
https://www.ncbi.nlm.nih.gov/pubmed/4193445
https://doi.org/10.1111/j.1532-5415.1963.tb03958.x
https://www.ncbi.nlm.nih.gov/pubmed/14060379
https://doi.org/10.1111/j.1464-410x.1974.tb03745.x
https://www.ncbi.nlm.nih.gov/pubmed/4823894
https://doi.org/10.1111/j.1532-5415.1972.tb02150.x
https://www.ncbi.nlm.nih.gov/pubmed/5078087
https://doi.org/10.1186/bcr733
https://www.ncbi.nlm.nih.gov/pubmed/14680496
https://pmc.ncbi.nlm.nih.gov/articles/PMC314449
https://doi.org/10.1097/PAS.0b013e3181e6cbf3
https://www.ncbi.nlm.nih.gov/pubmed/20588175
https://pmc.ncbi.nlm.nih.gov/articles/PMC3072223
https://doi.org/10.1186/1746-1596-2-41
https://www.ncbi.nlm.nih.gov/pubmed/17963516
https://pmc.ncbi.nlm.nih.gov/articles/PMC2174437
https://doi.org/10.1097/PAS.0b013e3180536678
https://www.ncbi.nlm.nih.gov/pubmed/17721190
https://doi.org/10.1016/j.modpat.2025.100936
https://www.ncbi.nlm.nih.gov/pubmed/41241092
https://doi.org/10.1093/jscr/rjaf148
https://www.ncbi.nlm.nih.gov/pubmed/40134856
https://doi.org/10.1186/s13256-024-04707-9
https://www.ncbi.nlm.nih.gov/pubmed/39218906
https://doi.org/10.1111/j.1600-0463.2009.02529.x
https://www.ncbi.nlm.nih.gov/pubmed/19775345
https://doi.org/10.1186/s12885-016-2623-4
https://www.ncbi.nlm.nih.gov/pubmed/27488410
https://pmc.ncbi.nlm.nih.gov/articles/PMC4972970
https://doi.org/10.2147/IJGM.S276602
https://www.ncbi.nlm.nih.gov/pubmed/33209053
https://pmc.ncbi.nlm.nih.gov/articles/PMC7670084
https://www.ncbi.nlm.nih.gov/pubmed/32011981
https://doi.org/10.1097/RLU.0000000000001055
https://www.ncbi.nlm.nih.gov/pubmed/26562574
https://doi.org/10.2739/kurumemedj.MS63010
https://www.ncbi.nlm.nih.gov/pubmed/25400235
https://doi.org/10.3904/kjim.2011.26.2.207
https://www.ncbi.nlm.nih.gov/pubmed/21716912
https://pmc.ncbi.nlm.nih.gov/articles/PMC3110854
https://doi.org/10.1097/SMJ.0b013e3180f62fdc
https://www.ncbi.nlm.nih.gov/pubmed/17715476
https://doi.org/10.1080/00313020801911520
https://www.ncbi.nlm.nih.gov/pubmed/18446623
https://doi.org/10.1111/j.1075-122X.2006.00278.x
https://www.ncbi.nlm.nih.gov/pubmed/16848849
https://doi.org/10.3390/cancers18152440

Cancers 2026, 18, 2440 23 of 25

59.

60.

61.

62.

63.

64.

65.
66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Hejmadi, R.K,; Day, L.J.; Young, ].A. Extramammary metastatic neoplasms in the breast: A cytomorphological study of 11 cases.
Cytopathology 2003, 14, 191-194. [CrossRef] [PubMed]

Ramar, K.; Pervez, H.; Potti, A.; Mehdi, S. Breast metastasis from non-small-cell lung carcinoma. Med. Oncol. 2003, 20, 181-184.
[CrossRef] [PubMed]

David, O.; Gattuso, P.; Razan, W.; Moroz, K.; Dhurandhar, N. Unusual cases of metastases to the breast. A report of 17 cases
diagnosed by fine needle aspiration. Acta Cytol. 2002, 46, 377-385. [CrossRef] [PubMed]

Siddiqui, M.T.; Zakowski, M.F,; Ashfaq, R.; Ali, S.Z. Breast masses in males: Multi-institutional experience on fine-needle
aspiration. Diagn. Cytopathol. 2002, 26, 87-91. [CrossRef] [PubMed]

Muttarak, M.; Nimmonrat, A.; Chaiwun, B. Metastatic carcinoma to the male and female breast. Australas. Radiol. 1998, 42, 16-19.
[CrossRef] [PubMed]

Domanski, H.A. Metastases to the breast from extramammary neoplasms. A report of six cases with diagnosis by fine needle
aspiration cytology. Acta Cytol. 1996, 40, 1293-1300. [CrossRef] [PubMed]

Cooper, R.A.; Gunter, B.A.; Ramamurthy, L. Mammography in men. Radiology 1994, 191, 651-656. [CrossRef] [PubMed]

Verger, E.; Conill, C.; Velasco, M.; Sole, M. Metastasis in the male breast from a lung adenocarcinoma. Acta Oncol. 1992, 31, 479.
[CrossRef] [PubMed]

Sneige, N.; Zachariah, S.; Fanning, T.V.; Dekmezian, R.H.; Ordéfiez, N.G. Fine-needle aspiration cytology of metastatic neoplasms
in the breast. Am. J. Clin. Pathol. 1989, 92, 27-35. [CrossRef] [PubMed]

Ye, ]J.; Findeis-Hosey, J.].; Yang, Q.; McMahon, L.A.; Yao, J.L.; Li, E; Xu, H. Combination of napsin A and TTF-1 immunohisto-
chemistry helps in differentiating primary lung adenocarcinoma from metastatic carcinoma in the lung. Appl. Immunohistochem.
Mol. Morphol. 2011, 19, 313-317. [CrossRef] [PubMed]

Yang, M.; Nonaka, D. A study of immunohistochemical differential expression in pulmonary and mammary carcinomas. Mod.
Pathol. 2010, 23, 654-661. [CrossRef] [PubMed]

Zhao, W.; Wang, H.; Peng, Y.; Tian, B.; Peng, L.; Zhang, D.C. ANp63, CK5/6, TTF-1 and napsin A, a reliable panel to subtype
non-small cell lung cancer in biopsy specimens. Int. ]. Clin. Exp. Pathol. 2014, 7, 4247-4253. [PubMed] [PubMed Central]
Gurda, G.T;; Zhang, L.; Wang, Y.; Chen, L.; Geddes, S.; Cho, W.C.; Askin, F; Gabrielson, E.; Li, Q.K. Utility of five commonly used
immunohistochemical markers TTF-1, Napsin A, CK7, CK5/6 and P63 in primary and metastatic adenocarcinoma and squamous
cell carcinoma of the lung: A retrospective study of 246 fine needle aspiration cases. Clin. Transl. Med. 2015, 4, 16. [CrossRef]
[PubMed] [PubMed Central]

Santana Valenciano, A.; Juez Séez, L.; Pérez Mies, B.; Moreno, S.; Fidalgo, S.; Montero, J. Breast metastases from non-primary
breast malignancies: What should we know? Breast Dis. 2023, 42, 223-228. [CrossRef] [PubMed]

Kang, B.S.; Kim, S.K. Malignant melanoma with metastasis to the male breast. Indian. ]. Dermatol. Venereol. Leprol. 2014, 80,
566-568. [CrossRef] [PubMed]

Bacchi, C.E.; Wludarski, S.C.; Ambaye, A.B.; Lamovec, J.; Salviato, T.; Falconieri, G. Metastatic melanoma presenting as an
isolated breast tumor: A study of 20 cases with emphasis on several primary mimickers. Arch. Pathol. Lab. Med. 2013, 137, 41-49.
[CrossRef] [PubMed]

Garza-Guajardo, R.; Mendez-Olvera, N.; Flores-Gutierrez, J.P.; Hernandez-Martinez, S.; Candanosa-Mc Cann, M.; Ancer-
Rodriguez, J.; Barboza-Quintana, O. Fine needle aspiration biopsy diagnosis of metastatic neoplasms of the breast. A three-case
report. Cytojournal 2005, 2, 17. [CrossRef] [PubMed] [PubMed Central]

Shukla, R.; Pooja, B.; Radhika, S.; Nijhawan, R.; Rajwanshi, A. Fine-needle aspiration cytology of extramammary neoplasms
metastatic to the breast. Diagn. Cytopathol. 2005, 32, 193-197. [CrossRef] [PubMed]

Cangiarella, J.; Symmans, W.E; Cohen, ].M.; Goldenberg, A.; Shapiro, R.L.; Waisman, J. Malignant melanoma metastatic to the
breast: A report of seven cases diagnosed by fine-needle aspiration cytology. Cancer 1998, 84, 160-162. [CrossRef] [PubMed]

Al Samaraee, A.; Khout, H.; Barakat, T.; Fasih, T. Breast metastasis from a melanoma. Ochsner J. 2012, 12, 149-151. [PubMed]
[PubMed Central]

Kasumova, G.G.; Haynes, A.B.; Boland, G.M. Lymphatic versus Hematogenous Melanoma Metastases: Support for Biological
Heterogeneity without Clear Clinical Application. J. Investig. Dermatol. 2017, 137, 2466-2468. [CrossRef] [PubMed]

Veach, ].A; Hill, M.; Huppe, A.I. Uncommon Presentation of Metastatic Melanoma to the Breast. Kans. J. Med. 2025, 18, 19-20.
[CrossRef] [PubMed] [PubMed Central]

Brodhead, M.; Woods, R.W.; Fowler, A.M.; Roy, M.; Neuman, H.; Gegios, A. Multimodality imaging review of metastatic
melanoma involving the breast. Curr. Probl. Diagn. Radiol. 2024, 53, 289-296. [CrossRef] [PubMed]

Voiculescu, V.M.; Popescu, A.L; Costache, M. Immunohistochemistry for Skin Cancers: New Insights into Diagnosis and
Treatment of Melanoma. Cancers 2025, 17, 1769. [CrossRef] [PubMed] [PubMed Central]

Hossain, S.M.; Eccles, M.R. Phenotype Switching and the Melanoma Microenvironment; Impact on Immunotherapy and Drug
Resistance. Int. . Mol. Sci. 2023, 24, 1601. [CrossRef] [PubMed] [PubMed Central]

https:/ /doi.org/10.3390/ cancers18152440


https://doi.org/10.1046/j.1365-2303.2003.00073.x
https://www.ncbi.nlm.nih.gov/pubmed/12873311
https://doi.org/10.1385/MO:20:2:181
https://www.ncbi.nlm.nih.gov/pubmed/12835522
https://doi.org/10.1159/000326737
https://www.ncbi.nlm.nih.gov/pubmed/11917589
https://doi.org/10.1002/dc.10066
https://www.ncbi.nlm.nih.gov/pubmed/11813324
https://doi.org/10.1111/j.1440-1673.1998.tb00556.x
https://www.ncbi.nlm.nih.gov/pubmed/9509597
https://doi.org/10.1159/000334024
https://www.ncbi.nlm.nih.gov/pubmed/8960043
https://doi.org/10.1148/radiology.191.3.8037795
https://www.ncbi.nlm.nih.gov/pubmed/8037795
https://doi.org/10.3109/02841869209088294
https://www.ncbi.nlm.nih.gov/pubmed/1632985
https://doi.org/10.1093/ajcp/92.1.27
https://www.ncbi.nlm.nih.gov/pubmed/2750705
https://doi.org/10.1097/PAI.0b013e318205b059
https://www.ncbi.nlm.nih.gov/pubmed/21464700
https://doi.org/10.1038/modpathol.2010.38
https://www.ncbi.nlm.nih.gov/pubmed/20173733
https://www.ncbi.nlm.nih.gov/pubmed/25120805
https://pmc.ncbi.nlm.nih.gov/articles/PMC4129040
https://doi.org/10.1186/s40169-015-0057-2
https://www.ncbi.nlm.nih.gov/pubmed/25977750
https://pmc.ncbi.nlm.nih.gov/articles/PMC4417108
https://doi.org/10.3233/BD-220056
https://www.ncbi.nlm.nih.gov/pubmed/37482971
https://doi.org/10.4103/0378-6323.144214
https://www.ncbi.nlm.nih.gov/pubmed/25382528
https://doi.org/10.5858/arpa.2011-0552-OA
https://www.ncbi.nlm.nih.gov/pubmed/23276173
https://doi.org/10.1186/1742-6413-2-17
https://www.ncbi.nlm.nih.gov/pubmed/16174298
https://pmc.ncbi.nlm.nih.gov/articles/PMC1253525
https://doi.org/10.1002/dc.20198
https://www.ncbi.nlm.nih.gov/pubmed/15754368
https://doi.org/10.1002/(sici)1097-0142(19980625)84:3%3C160::aid-cncr7%3E3.0.co;2-s
https://www.ncbi.nlm.nih.gov/pubmed/9678730
https://www.ncbi.nlm.nih.gov/pubmed/22778680
https://pmc.ncbi.nlm.nih.gov/articles/PMC3387841
https://doi.org/10.1016/j.jid.2017.08.029
https://www.ncbi.nlm.nih.gov/pubmed/29169461
https://doi.org/10.17161/kjm.vol18.22874
https://www.ncbi.nlm.nih.gov/pubmed/40093774
https://pmc.ncbi.nlm.nih.gov/articles/PMC11905386
https://doi.org/10.1067/j.cpradiol.2024.01.002
https://www.ncbi.nlm.nih.gov/pubmed/38307731
https://doi.org/10.3390/cancers17111769
https://www.ncbi.nlm.nih.gov/pubmed/40507250
https://pmc.ncbi.nlm.nih.gov/articles/PMC12153578
https://doi.org/10.3390/ijms24021601
https://www.ncbi.nlm.nih.gov/pubmed/36675114
https://pmc.ncbi.nlm.nih.gov/articles/PMC9864717
https://doi.org/10.3390/cancers18152440

Cancers 2026, 18, 2440 24 of 25

84.

85.

86.

87.

88.

89.

90.
91.

92.

93.

94.

95.

96.

97.

98.
99.

100.
101.
102.
103.
104.

105.

106.

107.

108.

109.

110.

Amaral, T,; Ottaviano, M.; Arance, A.; Blank, C.; Chiarion-Sileni, V.; Donia, M.; Dummer, R.; Garbe, C.; Gershenwald, ].E.; Gogas,
H.; et al. Cutaneous melanoma: ESMO Clinical Practice Guideline for diagnosis, treatment and follow-up. Ann. Oncol. 2025, 36,
10-30. [CrossRef] [PubMed] [PubMed Central]

Holdsworth, F.; Worku, D.; Bretton Ale Vella, C.; Walker, E. A guide to Hodgkin and non-Hodgkin lymphomas: Similarities and
differences. Br. |. Nurs. 2021, 30, S16-S22. [CrossRef] [PubMed]

Surov, A.; Holzhausen, H.J.; Wienke, A.; Schmidt, J.; Thomssen, C.; Arnold, D.; Ruschke, K.; Spielmann, R.P. Primary and
secondary breast lymphoma: Prevalence, clinical signs and radiological features. Br. J. Radiol. 2012, 85, e195-€205. [CrossRef]
[PubMed] [PubMed Central]

Lokesh, K.; Sathyanarayanan, V.; Lakshmaiah, K.; Suresh, T.; Lokanatha, D.; Govinda Babu, K.; Jacob, L.A.; Babu, S. Primary
breast lymphoma in males-a report of two cases with a review of the literature. Ecancermedicalscience 2013, 7, 347. [CrossRef]
[PubMed] [PubMed Central]

Mun, S.H.; Ko, E.Y;; Han, B.K.; Shin, ].H.; Kim, S.J.; Cho, E.Y. Breast metastases from extramammary malignancies: Typical and
atypical ultrasound features. Korean J. Radiol. 2014, 15, 20-28. [CrossRef] [PubMed] [PubMed Central]

Lee, S.H.; Park, ].M.; Kook, S.H.; Han, B.K.; Moon, W.K. Metastatic tumors to the breast: Mammographic and ultrasonographic
findings. J. Ultrasound Med. 2000, 19, 257-262. [CrossRef] [PubMed]

McCrea, E.S.; Johnston, C.; Haney, P.J. Metastases to the breast. AJR Am. J. Roentgenol. 1983, 141, 685-690. [CrossRef] [PubMed]
Sabaté, ].M.; Gémez, A.; Torrubia, S.; Camins, A.; Roson, N.; De Las Heras, P; Villalba-Nufio, V. Lymphoma of the breast: Clinical
and radiologic features with pathologic correlation in 28 patients. Breast J. 2002, 8, 294-304. [CrossRef] [PubMed]

Kallj, S.; Lanfranchi, M.; Alexander, A.; Makim, S.; Freer, P.E. Spectrum of Extramammary Malignant Neoplasms in the Breast
with Radiologic-Pathologic Correlation. Curr. Probl. Diagn. Radiol. 2016, 45, 392-401. [CrossRef] [PubMed]

Fraulini, C.; Mauro, E.; Rigolin, G.M.; Bissoli, S.; Chierichetti, F.; Panareo, S.; Feggi, L.; Cavazzini, L.; Castoldi, G. A case of
advanced Hodgkin lymphoma with breast involvement treated with a combination of gemcitabine and pegylated liposomal
doxorubicin. Eur. J. Haematol. 2005, 75, 515-517. [CrossRef] [PubMed]

Cheng, X.; Zhao, T,; Jiang, ].N.; Liu, Y.; Li, H.; Wang, R.Y. Rare case of a male breast tumour secondary to poorly differentiated
rectal adenocarcinoma. Transl. Cancer Res. 2020, 9, 7676-7681. [CrossRef] [PubMed] [PubMed Central]

Gur, E.O,; Onak, C.; Bayar, E.E.; Yazici, A.; Kokulu, i; Haciyanly, S.; Dilek, O.N. Rectum mucinous adenocarcinoma metastasis to
bilateral breast in a male patient: A case report. Breast J. 2020, 26, 517-519. [CrossRef] [PubMed]

Wang, T; Lv, Y.G,; Yan, Q.G,; Yuan, S.F; Ling, R.; Chen, ].H.; Chen, L.; Yi, J.; Wang, L. Rectal carcinoma metastatic to the male
breast after 7 years: Case report. Onkologie 2011, 34, 544-546. [CrossRef] [PubMed]

Kubo, H.; Shimizu, T.; Sekido, H.; Matsuda, G.; Takeda, K.; Watanabe, A.; Sakamoto, R.; Yamamoto, Y.; Toyoda, J.; Niino, H.
Isolated breast metastasis from gastric cancer in a male patient. Clin. . Gastroenterol. 2018, 11, 138-144. [CrossRef] [PubMed]
Tsung, S.H. Metastasis of Colon Cancer to the Breast. Case Rep. Oncol. 2017, 10, 77-80. [CrossRef] [PubMed] [PubMed Central]
Ho, Y.Y.; Lee, W.K. Metastasis to the breast from an adenocarcinoma of the colon. J. Clin. Ultrasound 2009, 37, 239-241. [CrossRef]
[PubMed]

Bruscagnin, A. A case of male breast metastasis from adenocarcinoma of the colon. Radiol. Med. 1997, 93, 463-464. [PubMed]
Lear, PA.; Jackaman, FR. Carcinoma of the rectum with metastasis in the male breast. J. R. Coll. Surg. 1980, 25, 246-247. [PubMed]
Lee, J.H,; Kim, SH., Kang, BJ; Cha, ES.; Kim, HS,; Choi, ].J. Metastases to the breast from extramammary
malignancies—sonographic features. J. Clin. Ultrasound 2011, 39, 248-255. [CrossRef] [PubMed]

Lo, H.C.; Lee, K.E; Yeh, C.N.; Chen, M.F. Breast metastasis from hepatocellular carcinoma. Hepatogastroenterology 2004, 51, 387-390.
[PubMed]

Hamby, L.S.; McGrath, P.C.; Cibull, M.L.; Schwartz, R.-W. Gastric carcinoma metastatic to the breast. J. Surg. Oncol. 1991, 48,
117-121. [CrossRef] [PubMed]

Takami, H.; Sentani, K.; Matsuda, M.; Oue, N.; Sakamoto, N.; Yasui, W. Cytokeratin expression profiling in gastric carcinoma:
Clinicopathologic significance and comparison with tumor-associated molecules. Pathobiology 2012, 79, 154-161. [CrossRef]
[PubMed]

Bayrak, R.; Yenidiinya, S.; Haltas, H. Cytokeratin 7 and cytokeratin 20 expression in colorectal adenocarcinomas. Pathol. Res.
Pract. 2011, 207, 156-160. [CrossRef] [PubMed]

Hoang, A.; Vu, V.; Nguyen, Q.; Thieu, M.; Le, H. Isolated metastasis of renal clear-cell carcinoma to the male breast following
nephrectomy: A rare case report. Int. J. Surg. Case Rep. 2025, 136, 112049. [CrossRef] [PubMed]

Yoon, I.; Cha, E.; Kim, J.; Lee, J.; Chung, J. Bladder Cancer Metastasis to the Breast in a Male Patient: Imaging Findings on
Mammography and Ultrasonography. J. Korean Soc. Radiol. 2022, 83, 687-692. [CrossRef] [PubMed]

Ishikawa, Y.; Tabei, I.; Fushimi, A.; Fuke, A.; Sekine, C.; Okamoto, T.; Takeyama, H. Male breast metastasis of ureteral cancer: A
case report. Surg. Case Rep. 2020, 6, 58. [CrossRef] [PubMed] [PubMed Central]

Roy, S.E; Guilbert, M.C. Micropapillary urothelial carcinoma metastatic to the male breast. Breast J. 2019, 25, 1286-1287. [CrossRef]
[PubMed]

https://doi.org/10.3390/ cancers18152440


https://doi.org/10.1016/j.annonc.2024.11.006
https://www.ncbi.nlm.nih.gov/pubmed/39550033
https://pmc.ncbi.nlm.nih.gov/articles/PMC7618628
https://doi.org/10.12968/bjon.2021.30.17.S16
https://www.ncbi.nlm.nih.gov/pubmed/34605260
https://doi.org/10.1259/bjr/78413721
https://www.ncbi.nlm.nih.gov/pubmed/22665932
https://pmc.ncbi.nlm.nih.gov/articles/PMC3474114
https://doi.org/10.3332/ecancer.2013.347
https://www.ncbi.nlm.nih.gov/pubmed/24723970
https://pmc.ncbi.nlm.nih.gov/articles/PMC3965189
https://doi.org/10.3348/kjr.2014.15.1.20
https://www.ncbi.nlm.nih.gov/pubmed/24497788
https://pmc.ncbi.nlm.nih.gov/articles/PMC3909857
https://doi.org/10.7863/jum.2000.19.4.257
https://www.ncbi.nlm.nih.gov/pubmed/10759349
https://doi.org/10.2214/ajr.141.4.685
https://www.ncbi.nlm.nih.gov/pubmed/6604418
https://doi.org/10.1046/j.1524-4741.2002.08509.x
https://www.ncbi.nlm.nih.gov/pubmed/12199758
https://doi.org/10.1067/j.cpradiol.2015.07.012
https://www.ncbi.nlm.nih.gov/pubmed/26416136
https://doi.org/10.1111/j.1600-0609.2005.00558.x
https://www.ncbi.nlm.nih.gov/pubmed/16313265
https://doi.org/10.21037/tcr-20-1936
https://www.ncbi.nlm.nih.gov/pubmed/35117368
https://pmc.ncbi.nlm.nih.gov/articles/PMC8799063
https://doi.org/10.1111/tbj.13580
https://www.ncbi.nlm.nih.gov/pubmed/31541514
https://doi.org/10.1159/000332225
https://www.ncbi.nlm.nih.gov/pubmed/21985854
https://doi.org/10.1007/s12328-017-0815-3
https://www.ncbi.nlm.nih.gov/pubmed/29302921
https://doi.org/10.1159/000455225
https://www.ncbi.nlm.nih.gov/pubmed/28203167
https://pmc.ncbi.nlm.nih.gov/articles/PMC5301093
https://doi.org/10.1002/jcu.20490
https://www.ncbi.nlm.nih.gov/pubmed/18461602
https://www.ncbi.nlm.nih.gov/pubmed/9244929
https://www.ncbi.nlm.nih.gov/pubmed/7401001
https://doi.org/10.1002/jcu.20815
https://www.ncbi.nlm.nih.gov/pubmed/21469153
https://www.ncbi.nlm.nih.gov/pubmed/15086166
https://doi.org/10.1002/jso.2930480209
https://www.ncbi.nlm.nih.gov/pubmed/1656147
https://doi.org/10.1159/000335694
https://www.ncbi.nlm.nih.gov/pubmed/22286119
https://doi.org/10.1016/j.prp.2010.12.005
https://www.ncbi.nlm.nih.gov/pubmed/21282015
https://doi.org/10.1016/j.ijscr.2025.112049
https://www.ncbi.nlm.nih.gov/pubmed/41332065
https://doi.org/10.3348/jksr.2021.0070
https://www.ncbi.nlm.nih.gov/pubmed/36238522
https://doi.org/10.1186/s40792-020-00804-1
https://www.ncbi.nlm.nih.gov/pubmed/32232598
https://pmc.ncbi.nlm.nih.gov/articles/PMC7105547
https://doi.org/10.1111/tbj.13458
https://www.ncbi.nlm.nih.gov/pubmed/31286599
https://doi.org/10.3390/cancers18152440

Cancers 2026, 18, 2440 25 of 25

111.

112.

113.

114.

115.

116.

117.

118.

119.
120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

Sippo, D.A.; Kulkarni, K.; Carlo, P.D.; Lee, B.; Eisner, D.; Cimino-Mathews, A.; Harvey, S.C. Metastatic Disease to the Breast
from Extramammary Malignancies: A Multimodality Pictorial Review. Curr. Probl. Diagn. Radiol. 2016, 45, 225-232. [CrossRef]
[PubMed]

Cappabianca, S.; Grassi, R.; D’Alessandro, P.; Del Vecchio, A.; Maioli, A.; Donofrio, V. Metastasis to the male breast from
carcinoma of the urinary bladder. Br. J. Radiol. 2000, 73, 1326-1328. [CrossRef] [PubMed]

Gibbons, C.E.; Lewi, HJ.; Kashif, K.M. Breast lump—An unusual presentation of renal cell carcinoma. Br. J. Urol. 1995, 76, 131.
[CrossRef] [PubMed]

Bosherz, M.S.; Samarska, 1.V.; Gaisa, N.T. Scoring Systems for Inmunohistochemistry in Urothelial Carcinoma. Methods Mol. Biol.
2023, 2684, 3-25. [CrossRef] [PubMed]

Naik, M.; Rao, B.V;; Challa, S.; Fonseca, D.; Sudha, S.M.; Giridhar, A.; Sharma, R.; Raju, K.V.V.N,; Rao, T.S. Utility of GATA-3 and
associated immunohistochemical markers in the differential diagnosis of poorly differentiated urothelial carcinoma. J. Cancer Res.
Ther. 2023, 19, S149-5159. [CrossRef] [PubMed]

Abdelrahman, A.E.; Rashed, H.E.; Abdelgawad, M.; Abdelhamid, M.I. Prognostic impact of EGFR and cytokeratin 5/6 immuno-
histochemical expression in triple-negative breast cancer. Ann. Diagn. Pathol. 2017, 28, 43-53. [CrossRef] [PubMed]

Portaluri, A.; Sofia, C.; Catanzariti, F.; Condorelli, E.; Ieni, A.; Avendano, D.; Ascenti, V.; Marino, M.A. Male breast: An unusual
case of metastasis of squamous cell carcinoma of the skin. Radiol. Case Rep. 2022, 18, 809-813. [CrossRef] [PubMed]

Sun, P; Chen, J.; Ly, J.; Luo, R.; Li, M.; He, ]. Characteristics of breast metastases from non-breast solid tumors in 22 patients from
a southern Chinese population. Oncol. Lett. 2018, 15, 3685-3693. [CrossRef] [PubMed] [PubMed Central]

Khazai, L.; Falcon, S.; Rosa, M. Metastatic Salivary Duct Carcinoma to the Breast. Breast J. 2016, 22, 461-463. [CrossRef] [PubMed]
Franceschini, G.; Sanchez, A.M.; Di Leone, A.; Scaldaferri, A.; Ferrucci, M.; Mule, A.; Costantini, M.; Masetti, R. Penile cancer
metastasizing to the breast: A case report. J. Med. Case Rep. 2016, 10, 53. [CrossRef] [PubMed] [PubMed Central]

Narese, D.; Virzi, V.; Narese, F.; Culmone, G.; Cirrito, D.; Sciortino, A.; Virzi, G. Breast core biopsy of a rare case of unknown
primary large cell neuroendocrine carcinoma metastatic to the breast. Clin. Ter. 2014, 165, 302-304. [CrossRef] [PubMed]

Kohi, M.P,; Brasic, N.; Vohra, P; Price, E.R.; Joe, B.N. Breast metastasis from testicular leiomyosarcoma. Breast ]. 2013, 19, 336-337.
[CrossRef] [PubMed]

Alacacioglu, A.; Unal, S.; Canpolat, S.; Yurt, A.; Oztekin, O.; Coskun, A.; Karatas, A.; Postaci, H.; Sop, G. Breast metastasis of
anaplastic oligodendroglioma: A case report. Tumori 2012, 98, 162e-164e. [CrossRef] [PubMed]

Lépez Guerra, J.L.; Foro Arnalot, P.; Algara L6pez, M. Breast metastases from a floor of the mouth carcinoma. Clin. Transl. Oncol.
2008, 10, 522-524. [CrossRef] [PubMed]

Prieto, A.; Diaz, A.C.; Gonzalez, M.; Calvo, J.; Vega, P; Garcia, C. Metastasis to the male breast from hypopharyngeal squamous
cell carcinoma. Breast J. 2005, 11, 483-484. [CrossRef] [PubMed]

Nair, N.; Basu, S. Unsuspected metastatic male breast nodule from synovial sarcoma detected by FDG PET. Clin. Nucl. Med. 2005,
30, 289-290. [CrossRef] [PubMed]

Chim, C.S.; Shek, T.W,; Liang, R. Isolated relapse of acute lymphoblastic leukemia in the breast masquerading as gynecomastia.
Am. ]. Med. 2000, 108, 677-679. [CrossRef] [PubMed]

Deshpande, A.H.; Munshi, M.M,; Lele, V.R.; Bobhate, S.K. Aspiration cytology of extramammary tumors metastatic to the breast.
Diagn. Cytopathol. 1999, 21, 319-323. [CrossRef] [PubMed]

Buisman, EE.; van Gelder, L.; Menke-Pluijmers, M.B.E.; Bisschops, B.H.C.; Plaisier, PW.; Westenend, P.J. Non-primary breast
malignancies: A single institution’s experience of a diagnostic challenge with important therapeutic consequences-a retrospective
study. World . Surg. Oncol. 2016, 14, 166. [CrossRef] [PubMed] [PubMed Central]

Luo, Y.; Xu, B,; Li, Q.; Zhang, P;; Yuan, P,; Wang, ].; Ma, E; Cai, R.; Fan, Y. Clinicopathological features and prognosis of metastases
to the breast from extramammary solid tumors. Zhonghua Zhong Liu ZA Zhi 2014, 36, 453-456. [PubMed]

DeLair, D.E; Corben, A.D.; Catalano, J.P,; Vallejo, C.E.; Brogi, E.; Tan, L.K. Non-mammary metastases to the breast and axilla: A
study of 85 cases. Mod. Pathol. 2013, 26, 343-349. [CrossRef] [PubMed]

Smymiotis, V.; Theodosopoulos, T.; Marinis, A.; Goula, K.; Psychogios, ].; Kondi-Pafiti, A. Metastatic disease in the breast from
nonmammary neoplasms. Eur. J. Gynaecol. Oncol. 2005, 26, 547-550. [PubMed]

Page, M.].; McKenzie, ].E.; Bossuyt, PM.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ].; Akl, E.; Brennan,
S.E. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. MetaArXiv 2020. [CrossRef]

Moola, S.; Munn, Z.; Tufanaru, C.; Aromataris, E.; Sears, K.; Sfetcu, R.; Currie, M.; Qureshi, R.; Mattis, P; Lisy, K.; et al. Chapter 7:
Systematic reviews of etiology and risk. In Joanna Briggs Institute Reviewer’s Manual, Aromataris, E., Munn, Z., Eds.; The Joanna
Briggs Institute: Adelaide, South Australia, 2017.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/ cancers18152440


https://doi.org/10.1067/j.cpradiol.2015.07.001
https://www.ncbi.nlm.nih.gov/pubmed/26293973
https://doi.org/10.1259/bjr.73.876.11205680
https://www.ncbi.nlm.nih.gov/pubmed/11205680
https://doi.org/10.1111/j.1464-410x.1995.tb07846.x
https://www.ncbi.nlm.nih.gov/pubmed/7648045
https://doi.org/10.1007/978-1-0716-3291-8_1
https://www.ncbi.nlm.nih.gov/pubmed/37410225
https://doi.org/10.4103/jcrt.jcrt_1039_21
https://www.ncbi.nlm.nih.gov/pubmed/37147963
https://doi.org/10.1016/j.anndiagpath.2017.01.009
https://www.ncbi.nlm.nih.gov/pubmed/28648939
https://doi.org/10.1016/j.radcr.2022.11.068
https://www.ncbi.nlm.nih.gov/pubmed/36589500
https://doi.org/10.3892/ol.2018.7741
https://www.ncbi.nlm.nih.gov/pubmed/29467888
https://pmc.ncbi.nlm.nih.gov/articles/PMC5795931
https://doi.org/10.1111/tbj.12599
https://www.ncbi.nlm.nih.gov/pubmed/27089239
https://doi.org/10.1186/s13256-016-0829-3
https://www.ncbi.nlm.nih.gov/pubmed/26961850
https://pmc.ncbi.nlm.nih.gov/articles/PMC4785622
https://doi.org/10.7417/CT.2014.1773
https://www.ncbi.nlm.nih.gov/pubmed/25524186
https://doi.org/10.1111/tbj.12116
https://www.ncbi.nlm.nih.gov/pubmed/23600884
https://doi.org/10.1700/1217.13513
https://www.ncbi.nlm.nih.gov/pubmed/23389376
https://doi.org/10.1007/s12094-008-0244-3
https://www.ncbi.nlm.nih.gov/pubmed/18667386
https://doi.org/10.1111/j.1075-122X.2005.00139.x
https://www.ncbi.nlm.nih.gov/pubmed/16297103
https://doi.org/10.1097/01.rlu.0000156948.62084.50
https://www.ncbi.nlm.nih.gov/pubmed/15764896
https://doi.org/10.1016/s0002-9343(99)00397-6
https://www.ncbi.nlm.nih.gov/pubmed/10896624
https://doi.org/10.1002/(sici)1097-0339(199911)21:5%3C319::aid-dc4%3E3.0.co;2-r
https://www.ncbi.nlm.nih.gov/pubmed/10527477
https://doi.org/10.1186/s12957-016-0915-4
https://www.ncbi.nlm.nih.gov/pubmed/27337944
https://pmc.ncbi.nlm.nih.gov/articles/PMC4918012
https://www.ncbi.nlm.nih.gov/pubmed/25241789
https://doi.org/10.1038/modpathol.2012.191
https://www.ncbi.nlm.nih.gov/pubmed/23174933
https://www.ncbi.nlm.nih.gov/pubmed/16285577
https://doi.org/10.31222/osf.io/v7gm2
https://doi.org/10.3390/cancers18152440

	Introduction 
	Materials and Methods 
	Results 
	Demographic and Clinical Characteristics of Patients 
	Diagnostic Approach 
	Management 

	Discussion 
	Breast Metastases from Prostate Cancer 
	Breast Metastases from Lung Cancer 
	Breast Metastases from Melanoma 
	Extranodal Involvement of Lymphomas in the Male Breast 
	Gastrointestinal Malignancies 
	Urinary Tract Malignancies 
	Immunohistochemical Markers in the Differential Diagnosis 
	Limitations 

	Conclusions 
	References

