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Abstract

Classical occult breast cancer (OBC), defined as TON+MO breast
cancer presenting with axillary lymph node metastasis without an
identifiable primary breast lesion, is exceptionally rare in men. A
77-year-old man was admitted to the emergency department with
hypothermia, and contrast-enhanced computed tomography per-
formed during the initial evaluation revealed enlarged left axillary
lymph nodes and cutaneous nodules on the left chest wall. No obvi-
ous primary lesion was identified. Because malignant lymphoma or
metastasis from another primary malignancy was initially suspected,
biopsy of a cutaneous nodule was performed. Histopathological ex-
amination demonstrated infiltration of atypical carcinoma cells from
the dermis to the subcutaneous tissue. Immunohistochemical analy-
sis was consistent with a mammary origin. Estrogen and progester-
one receptors were negative, and human epidermal growth factor
receptor 2 expression was negative by fluorescence in situ hybridi-
zation, consistent with a triple-negative subtype. Further diagnostic
workup identified no primary breast or other malignancy. Axillary
lymph node dissection was performed for diagnostic confirmation
and regional disease control. The dissected lymph nodes showed tu-
mor morphology and immunophenotype similar to those of the cuta-
neous lesion, further supporting a diagnosis of mammary origin. The
multiple cutaneous lesions were clinically interpreted as metastases;
accordingly, the disease was classified as cTON1M1, stage IV. Ger-
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mline BRCA1/2 testing revealed no pathogenic variants. The patient
was diagnosed with metastatic triple-negative breast carcinoma of
occult primary with axillary nodal and cutaneous involvement. Be-
cause programmed death-ligand 1 (PD-L1) expression was positive,
systemic therapy with pembrolizumab, gemcitabine, and carbopla-
tin was initiated. The clinical course after treatment initiation was
initially stable; however, the patient developed recurrent severe hy-
pothermia after the second cycle and died approximately 6 months
after the initial presentation. The precise cause of the terminal event
remained undetermined, and an immune-related endocrine adverse
event could not be excluded because thyroid and pituitary-adrenal
function were not evaluated at the terminal admission. This case
highlights the importance of comprehensive immunohistochemical
evaluation in diagnosing metastatic breast carcinoma of occult pri-
mary when no primary breast lesion is detected by imaging. It also
highlights the feasibility of PD-L1 testing and combined positive
score (CPS)-guided treatment selection in metastatic triple-negative
breast carcinoma of occult primary.
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Introduction

Male breast cancer is rare, accounting for approximately 1% of
all breast cancers [1, 2]. Classical occult breast cancer (OBC),
traditionally defined as TON+MO breast cancer presenting with
axillary lymph node metastasis without an identifiable prima-
ry breast lesion, accounts for approximately 0.3—1.0% of all
breast cancers [3]. When this presentation occurs in men, it is
referred to as occult male breast cancer (OMBC), an exceed-
ingly rare entity with only sporadic cases reported worldwide
[4, 5]. However, rare male cases presenting with non-axillary
extramammary metastases without an identifiable breast pri-
mary have also been reported. Therefore, for the purposes of
the present literature review, we broadened the eligibility crite-
ria to include reported cases of male breast carcinoma of occult
primary presenting with axillary nodal and/or other extramam-
mary metastatic disease without an identifiable breast primary
on initial clinical and imaging evaluation.

Articles © The authors | Journal compilation © World | Oncol and Elmer Press Inc™ | https://wjon.elmerpub.com
This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (CC BY 4.0), which permits unrestricted use, 923
distribution, and reproduction in any medium, including commercial use, provided the original work is properly cited


https://crossmark.crossref.org/dialog/?doi=10.14740/wjon2844&domain=pdf&date_stamp=2026-10-05

Metastatic Breast Carcinoma of Occult Primary

World ] Oncol. 2026;17(6):923-939

Figure 1. (a) Contrast-enhanced computed tomography findings showing enlarged left axillary lymph nodes (arrow). (b) Clinical
photograph of multiple erythematous papular lesions on the left anterior chest wall suspicious for cutaneous metastases (arrow).

OMBC poses significant diagnostic challenges because
patients typically present with isolated axillary lymphadenop-
athy, leading initially to suspicion of lymphoma or metastatic
disease from another primary site. Conventional imaging mo-
dalities, including mammography, ultrasonography, and mag-
netic resonance imaging (MRI), frequently fail to identify a
primary breast lesion [6]. Therefore, pathological evaluation
with immunohistochemical analysis plays a pivotal role in es-
tablishing the diagnosis. Immunostaining for markers such as
cytokeratin (CK)7, GATA binding protein 3 (GATA3), mam-
maglobin, gross cystic disease fluid protein 15 (GCDFP-15),
estrogen receptor (ER), progesterone receptor (PR), and hu-
man epidermal growth factor receptor 2 (HER2) is useful in
supporting a mammary origin [7, 8]. However, these markers
should be interpreted as part of a broader diagnostic panel, be-
cause GATA3 and other breast-associated markers may also
be expressed in sweat gland and cutaneous adnexal tumors.
Therefore, additional markers, including p63 and CK5/6, as
well as clinicoradiological findings, are important for exclud-
ing non-mammary primary tumors [9, 10].

Due to the extreme rarity of OMBC, no disease-specific
diagnostic or therapeutic guidelines have been established.
Current clinical practice is therefore largely extrapolated from
treatment strategies for female breast cancer or from the Na-
tional Comprehensive Cancer Network (NCCN) guidelines
for cancer of unknown primary (CUP), which recommend tai-
loring therapy based on the most likely site of origin inferred
from histopathology and immunohistochemical [11]. Report-
ed cases indicate that hormone receptor—positive OMBC has
been treated with endocrine therapy [12, 13], whereas HER2-
positive OMBC may benefit from HER2-targeted treatment
[14, 15].

Given the paucity of reported cases, each additional re-
port provides valuable insight into the clinical characteristics
and optimal management of this rare disease. Herein, we re-
port a rare case of metastatic triple-negative breast carcinoma
of occult primary in a male patient presenting with axillary
lymphadenopathy and cutaneous metastases, and we review
the published literature with a focus on diagnostic challenges,
immunohistochemical evaluation, and therapeutic strategies.

Case Report

A 77-year-old man was admitted to the emergency depart-
ment with hypothermia. Contrast-enhanced computed tomog-
raphy (CT) performed during the initial evaluation revealed
enlarged left axillary lymph nodes and cutaneous nodules on
the left lower lateral anterior chest wall (Fig. 1). No obvious
primary lesion was identified. Because malignant lymphoma
was initially suspected, a biopsy of the cutancous nodule was
performed.

Histopathological examination demonstrated poorly dif-
ferentiated carcinoma cells with prominent nucleoli arranged
in trabecular and nested patterns. Immunohistochemical analy-
sis showed positivity for AE1/AE3, CAMS.2, CK7, mamma-
globin, GATA3, and GCDFP-15, and negativity for CK20,
p63, carcinoembryonic antigen (CEA), caudal-type homeobox
2 (CDX2), napsin A/thyroid transcription factor 1 (TTF-1),
chromogranin A, CD45, synaptophysin, human melanoma
black 45 (HMB45), and melanoma antigen recognized by T
cells 1 (Melan-A) (Fig. 2). These findings suggested cutane-
ous metastasis of breast carcinoma, although sweat gland or
sweat duct carcinoma could not be completely excluded. The
immunohistochemical profile of the index case and its diag-
nostic interpretation are summarized in Table 1. The patient
was therefore referred to our department for further exami-
nation. Because the differential diagnosis included a primary
cutaneous adnexal (sweat gland) carcinoma, the patient was
also evaluated by dermatologists. Based on the absence of a
clinically apparent primary adnexal lesion, a primary sweat
gland carcinoma was considered clinically unlikely. Immuno-
histochemical analysis demonstrated negative ER (clone SP1)
and PR (clone 1E2) expression, with < 1% nuclear staining
for both markers, and equivocal HER2 expression (2+). HER2
fluorescence in situ hybridization (FISH) showed no amplifi-
cation, with a HER2/CEP17 ratio of 0.8 and an average HER2
copy number of 1.4 signals per cell. The Ki-67 labeling index
was 28%. Based on the negative ER and PR expression and ab-
sence of HER2 amplification, the tumor was classified as tri-
ple-negative. Additional immunohistochemical analysis of the
available tumor tissue demonstrated androgen receptor (AR)
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Figure 2. Histopathological and immunohistochemical findings of the cutaneous metastatic lesion. (a) Hematoxylin and eosin
staining showing poorly differentiated carcinoma cells with prominent nucleoli arranged in trabecular and nested patterns in the
dermis and subcutaneous tissue (original magnification, x 40; scale bar = 500 pym). (b) Estrogen receptor (ER; clone SP1) show-
ing negative expression (original magnification, x 40; scale bar = 500 pm). (c) Progesterone receptor (PR; clone 1E2) showing
negative expression (original magnification, x 40; scale bar = 500 ym). (d) Human epidermal growth factor receptor 2 (HER2;
clone 4B5) showing equivocal expression (2+) (original magnification, x 40; scale bar = 500 pm). (e) Cytokeratin 7 (CK7; clone
SP52) showing positive expression (original magnification, x 40; scale bar = 500 pm). (f) Cytokeratin 20 (CK20; clone SP33)
showing negative expression (original magnification, x 40; scale bar = 500 pm). (g) GATA binding protein 3 (GATAS3; clone L50-
823) showing positive expression (original magnification, x 40; scale bar = 500 pm). (h) Gross cystic disease fluid protein 15
(GCDFP-15; clone EP1582Y) showing positive expression (original magnification, x 40; scale bar = 500 pm).

positivity and SRY-box transcription factor 10 (SOX10) nega-
tivity. CK5/6 was focally positive in a small subset of tumor
cells. Immunohistochemical staining for trichorhinophalan-
geal syndrome type 1 (TRPS1) could not be performed be-
cause the antibody was not available at our institution.

Mammography and breast ultrasonography demonstrated
no intramammary lesions. However, a lobulated hypoechoic
mass measuring approximately 28 mm was identified in the
left axilla, suggestive of lymph node metastasis. Breast MRI
showed no abnormal enhancement within either breast. Se-
rum prostate-specific antigen (PSA) was within the reference
range. Positron emission tomography—computed tomography
(PET-CT) demonstrated fluorodeoxyglucose (FDG) uptake
in the left axillary lymph nodes, cutaneous and subcutane-
ous lesions of the left chest wall, parotid gland, and intestinal
tract, whereas no abnormal FDG uptake was observed in the
prostate. Subsequent otolaryngological evaluation, including
MRI of the parotid gland, revealed no evidence of a primary
salivary gland malignancy. Upper gastrointestinal endoscopy,
colonoscopy, and small-bowel endoscopy also demonstrated
no evidence of gastrointestinal malignancy (Fig. 3)

Because the primary site remained uncertain despite exten-
sive imaging studies, axillary lymph node dissection (ALND)

was subsequently performed for pathological confirmation and
regional disease control. Histopathological examination of the
dissected axillary lymph nodes revealed metastatic carcinoma
in all seven excised lymph nodes (7/7), with morphological
features similar to those observed in the initial skin biopsy. No
mammary gland tissue or identifiable primary lesion was de-
tected in the surgical specimen. Immunohistochemical analy-
sis demonstrated positivity for CK7, GATA3, GCDFP-15, and
mammaglobin, and negativity for CK20, further supporting
mammary differentiation, although a primary cutaneous ad-
nexal carcinoma could not be completely excluded (Fig. 4).
Mastectomy was not performed because no primary breast le-
sion was identified on imaging studies and the primary site
remained uncertain at the time of surgery.

Following ALND, new cutaneous lesions developed on
the left chest wall and subsequently progressed, prompting
additional imaging to reassess disease extent and evaluate for
distant metastases. PET-CT revealed FDG uptake in the left
subclavian lymph nodes and chest wall, indicating disease
progression. Because the chest wall skin lesions presented as
separate dermal/subcutaneous nodules rather than direct exten-
sion from an identifiable breast primary, they were interpreted
as cutaneous metastases after multidisciplinary discussion. No
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Table 1. Immunohistochemical Profile of the Index Case and Its Diagnostic Interpretation

Diagnostic purpose Markers Results
Confirm epithelial origin AE1/AE3 Positive
CAMS.2 Positive
Support mammary origin CK7 Positive
GATA3 Positive
GCDFP-15 Positive
Mammaglobin Positive
TRPS1 Not performed
SOX10 Negative
AR Positive
Characterize breast cancer phenotype ER Negative
PR Negative
HER2 IHC 2+; FISH non-amplified
Ki-67 28%
Exclude lung primary TTF-1 Negative
Napsin A Negative
Exclude gastrointestinal primary CK20 Negative
CDX2 Negative
CEA Negative
Assess cutaneous adnexal / sweat gland origin p63 Negative
CK5/6 Focally positive in a small subset of tumor cells
Exclude neuroendocrine origin Chromogranin A Negative
Synaptophysin Negative
Exclude melanoma HMB45 Negative
Melan-A Negative
Exclude lymphoma CD45 Negative
Exclude prostate primary NKX3.1 Not performed
PSA Not performed

CK: cytokeratin; GATA3: GATA-binding protein 3; GCDFP-15: gross cystic disease fluid protein 15; TRPS1: trichorhinophalangeal syndrome type 1;
S0X10: SRY-box transcription factor 10; AR: androgen receptor; ER: estrogen receptor; PR: progesterone receptor; HER2: human epidermal growth
factor receptor 2; IHC: immunohistochemistry; FISH: fluorescence in situ hybridization; TTF-1: thyroid transcription factor 1; CDX2: caudal-type ho-
meobox 2; CEA: carcinoembryonic antigen; HMB45: human melanoma black 45; Melan-A: melanoma antigen recognized by T cells 1; NKX3.1: NK3

homeobox 1; PSA: prostate-specific antigen.

identifiable primary lesion was detected in the breast, and the
chest-wall cutaneous lesions were clinically interpreted as cu-
taneous metastases. On this basis, the disease was classified
as cTON1MI, corresponding to stage IV breast cancer. Histo-
pathological examination after ALND revealed metastatic car-
cinoma in all seven excised axillary lymph nodes (7/7), corre-
sponding to pN2a. Because no breast resection was performed
and no primary breast lesion was pathologically identified, a
complete pathological TNM classification and pathological
stage group could not be assigned.

Based on the clinical, radiological, and pathological find-
ings, the patient was diagnosed with metastatic triple-negative
breast carcinoma of occult primary with axillary nodal and
cutaneous involvement. Given the diagnosis of male breast
cancer, germline genetic testing was performed and was

limited to BRCAI1/2, with no pathogenic variants identified.
Programmed death-ligand 1 (PD-L1) immunohistochemistry
was performed using the 22C3 antibody clone and evaluated
using the combined positive score (CPS); the tumor showed
a CPS of > 10. The specific staining platform could not be
confirmed from the available records. Microsatellite instabil-
ity (MSI) was assessed using the MSI Test Kit (FALCO), a
multiplex polymerase chain reaction (PCR)—fragment analy-
sis assay, and MSI-high was not detected. Systemic therapy
with pembrolizumab in combination with gemcitabine and
carboplatin was initiated for metastatic triple-negative breast
cancer (TNBC). Because of the progression of the cutane-
ous metastatic disease, neither radiotherapy nor additional
surgery was planned at that time, and systemic therapy was
prioritized. Local therapy, including radiotherapy, could have
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Figure 3. Positron emission tomography—computed tomography (PET-CT) findings. (a) Increased fluorodeoxyglucose (FDG)
uptake in the left axillary lymph nodes (arrow). (b) Increased FDG uptake in cutaneous and subcutaneous lesions of the left chest
wall (arrow). (c) Increased FDG uptake in the parotid gland (arrow). (d) Increased FDG uptake in the pelvic intestinal tract (arrow).

been reconsidered depending on the subsequent response to
systemic therapy and the extent of residual disease. The ini-
tial clinical course was stable without notable adverse events.
However, after the second cycle of therapy, the patient pre-
sented to the emergency department with severe hypothermia
and impaired consciousness. On the day of admission, he had
been in his usual state of health until the afternoon, when
he developed chills followed by impaired consciousness. His
body temperature was 27 °C on arrival at the emergency de-
partment, and marked bradycardia was noted during trans-
port. Despite active rewarming, progressive bradycardia and
agonal respiration developed, followed by cardiopulmonary
arrest. In accordance with the wishes of the patient’s family,
cardiopulmonary resuscitation was not performed, and the
patient died shortly thereafter.

The precise cause of the recurrent severe hypothermia re-
mained undetermined. Notably, the patient had experienced an
episode of severe hypothermia before pembrolizumab therapy.
At the initial admission, thyroid-stimulating hormone (TSH),
free triiodothyronine (T3), free thyroxine (T4), and adreno-
corticotropic hormone (ACTH) were within the reference
ranges, whereas serum cortisol was mildly elevated rather than
decreased. Serum sodium, glucose, and creatine kinase (CK)

were also within the reference ranges. Thyroid autoantibod-
ies were not measured. These findings did not support overt
hypothyroidism or adrenal insufficiency as the cause of the
initial episode; however, no alternative cause was identified,
and its etiology remained undetermined. The hypothermia sub-
sequently resolved, and the patient’s body temperature had re-
turned to the normal range by the time pembrolizumab-based
therapy was initiated.

Thyroid and adrenal function were reassessed before
pembrolizumab initiation and monitored during treatment,
with TSH, free T3, free T4, ACTH, and cortisol remaining
within the reference ranges. Repeat testing approximately
2 weeks before the terminal admission also showed no evi-
dence of thyroid or adrenal dysfunction. However, TSH, free
T4, cortisol, and ACTH were not measured at the terminal
admission. Empirical hydrocortisone or levothyroxine was
not administered. Therefore, myxedema coma, hypophysitis,
or adrenal insufficiency related to immune checkpoint inhibi-
tor therapy could not be definitively excluded. An autopsy
was not performed.

This case report was prepared in accordance with the Case
Report (CARE) reporting guideline. The clinical course is
summarized in the following timeline.
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Figure 4. Histopathological and immunohistochemical findings of the axillary lymph node metastasis. (a) Hematoxylin and eosin
staining showing metastatic carcinoma involving the axillary lymph node, with solid nests and sheet-like growth of atypical carci-
noma cells (original magnification, x 40; scale bar = 500 pm). (b) Estrogen receptor (ER; clone SP1) showing negative expres-
sion (original magnification, x 40; scale bar = 500 um). (c) Progesterone receptor (PR; clone 1E2) showing negative expression
(original magnification, x 40; scale bar = 500 ym). (d) Human epidermal growth factor receptor 2 (HERZ2; clone 4B5) showing
equivocal expression (2+) (original magnification, x 40; scale bar = 500 ym). (e) Cytokeratin 7 (CK7; clone SP52) showing
positive expression (original magnification, x 40; scale bar = 500 um). (f) Cytokeratin 20 (CK20; clone SP33) showing negative
expression (original magnification, x 40; scale bar = 500 um). (g) GATA binding protein 3 (GATAS3; clone L50-823) showing posi-
tive expression (original magnification, x 40; scale bar = 500 ym). (h) Gross cystic disease fluid protein 15 (GCDFP-15; clone
EP1582Y) showing positive expression (original magnification, x 40; scale bar = 500 pm).

Timeline of the case

June 2023 — The patient was admitted with severe hypother-
mia. CT revealed left axillary lymphadenopathy and multiple
cutaneous and subcutaneous nodules on the left chest wall,
without an identifiable primary lesion. The cause of the hypo-
thermia remained undetermined.

June 2023 — Biopsy of a cutaneous nodule on the left chest
wall demonstrated poorly differentiated carcinoma. The mor-
phological and immunophenotypic findings supported mam-
mary differentiation, although a primary cutaneous adnexal
carcinoma could not be completely excluded.

July 2023 — PET-CT, mammography, breast ultrasonogra-
phy, breast MRI, endoscopic examinations, and other investi-
gations did not identify a definite primary tumor.

October 2023 — Left axillary lymph node dissection and
excision of the chest-wall skin lesions were performed. Patho-
logical findings supported triple-negative breast carcinoma of
occult primary with axillary nodal and cutaneous involvement.

November 2023 — Postoperative PET-CT demonstrated
disease progression in the left subclavian lymph nodes and
chest wall. Pembrolizumab-based systemic therapy was initi-

ated based on PD-L1 expression with a CPS of > 10.

December 2023 — The second cycle of pembrolizumab-
based therapy was administered.

December 2023 — Approximately 2 weeks after initiation
of the second cycle, the patient presented to the emergency de-
partment with recurrent severe hypothermia, bradycardia, and
impaired consciousness and died shortly thereafter. The cause
of the terminal event remained undetermined, and an immune-
related endocrine adverse event could not be definitively ex-
cluded.

Literature Review

Literature search and eligibility criteria

A structured literature search was performed using PubMed
and Scopus from database inception through August 13, 2026.
The reference lists of eligible articles and relevant reviews
were also hand-searched to identify additional reports. The
search strategy combined terms related to male sex, breast
cancer, and occult or unknown primary disease. The complete
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search strategies for each database are provided (Supplemen-
tary Material 1, wjon.elmerpub.com).

For the purpose of this review, eligible cases included male
breast carcinoma of occult primary presenting with axillary
nodal and/or other extramammary metastatic disease without
an identifiable breast primary on initial clinical and imaging
evaluation. Case reports and case series providing individual
patient-level data were eligible for inclusion. Reports involv-
ing female patients, accessory breast carcinoma, an identifia-
ble breast primary at the initial evaluation, non-breast primary
malignancies, duplicate patient reports, or insufficient individ-
ual clinical data were excluded. No language restrictions were
applied. Two reviewers independently screened the titles and
abstracts and subsequently assessed potentially eligible full-
text articles, with disagreements resolved by consensus.

The database searches identified 57 records (PubMed, n
= 29; Scopus, n = 28). After removal of 20 duplicate records,
37 records underwent title and abstract screening, of which 14
were excluded. Twenty-three full-text reports were assessed
for eligibility, and one duplicate patient report was excluded.
Twenty-two reports were included from the database searches.
Four additional reports were identified through hand-searching
of reference lists, resulting in a total of 26 reports describing
27 patients. The study-selection process is summarized in a
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA)-style flow diagram (Supplementary Ma-
terial 2, wjon.elmerpub.com).

Epidemiology and clinical characteristics

Male breast cancer is rare, accounting for approximately 1%
of all breast cancers [1, 2]. OBC, described in early reports by
Halsted and Cameron in the early 20th century, is defined as
axillary lymph node metastasis from breast carcinoma in the
absence of an identifiable primary breast lesion [16, 17]. When
this condition occurs in men, it is referred to as OMBC, which
is even rarer and represents a diagnostic and therapeutic chal-
lenge because of its atypical presentation [4, 5].

Rare male cases presenting with non-axillary extramam-
mary metastases without an identifiable breast primary have
also been reported. A previous systematic review by Gomez
Garnica et al identified 11 case reports comprising 12 male
patients with OBC, most of whom were diagnosed with ad-
vanced-stage disease, with substantial heterogeneity in recep-
tor status and treatment strategies [18]. The present updated
review identified 26 reports describing 27 patients, including
more recently reported cases with non-axillary presentations
and diverse molecular subtypes. The clinicopathological char-
acteristics of the included cases are summarized in Table 2 [4,
12-15, 18-38].

Among the 27 patients included in the present review, the
median age was 65.5 years (range, 29-84 years) among the
26 patients for whom an exact age was reported. Based on
the reported ER, PR, and HER2 results, six patients (22.2%)
had hormone receptor-positive/HER2-negative disease, two
(7.4%) had hormone receptor-positive disease with unreported
HER?2 status, three (11.1%) had hormone receptor-positive/

HER2-positive disease, seven (25.9%) had hormone receptor-
negative/HER2-positive disease, eight (29.6%) had TNBC,
and the subtype remained unclear in one patient (3.7%). The
triple-negative classification of the case reported by Su et al
was based on the authors’ final interpretation despite discord-
ant receptor findings between the axillary and pulmonary le-
sions [37].

After normalization of the stage notation, 11 patients
(40.7%) were identified as having stage IV disease. Seven
patients (25.9%) had explicitly documented non-stage IV dis-
ease, whereas stage could not be definitively categorized from
the information provided in Table 2 [4, 12-15, 18-38] for the
remaining nine patients (33.3%). The latter group includes the
case reported by Akhtar et al [38], for which a post-neoadju-
vant pathological stage of ypTONla was provided but the M
category and overall stage group were not explicitly reported.

Among the 11 patients with stage IV disease, one had hor-
mone receptor-positive/HER2-negative disease, one had hor-
mone receptor-positive disease with unreported HER2 status,
two had hormone receptor-positive/HER2-positive disease,
four had hormone receptor-negative/HER2-positive disease,
and three had TNBC.

Surgical approaches varied substantially. Mastectomy
with or without axillary surgery was performed in nine patients
(33.3%), whereas seven (25.9%) underwent axillary surgery
without mastectomy. Four patients (14.8%) underwent diag-
nostic biopsy alone, six (22.2%) underwent no surgery, and
one (3.7%) underwent resection of a metastatic lesion without
breast or axillary surgery. Chemotherapy was administered in
24 patients (88.9%), radiotherapy in 12 (44.4%), endocrine
therapy in nine (33.3%), HER2-targeted therapy in seven
(25.9%), and immunotherapy in one (3.7%).

Clinical outcomes among the 11 patients with stage IV
disease varied widely, ranging from prolonged disease con-
trol to death from progressive disease. Among the six patients
with HER2-positive stage IV disease, including both hormone
receptor-positive and hormone receptor-negative tumors, two
were alive with disease, one achieved a complete response with
33 months of follow-up, one had stable disease at 48 months,
one died of disease after 56 months, and the outcome was not
reported in one. Among the three patients with stage I'V triple-
negative disease, one had no recurrence reported at 12 months,
one was alive with disease, and one died of disease. The re-
maining two patients had hormone receptor-positive disease:
one had no evidence of disease at 36 months, whereas the other
transitioned to hospice care. Given the small number of cases,
heterogeneity in metastatic burden and treatment, and variable
follow-up duration, these findings should be interpreted de-
scriptively, and no firm conclusions regarding prognostic dif-
ferences among molecular subtypes can be drawn.

A numerical follow-up duration was reported for 15 pa-
tients. Using the numerical values provided in the reports, the
median reported follow-up was 33 months, with values rang-
ing from 4 to 56 months. These calculations included three
qualified durations reported as approximately 48 months.

OBC is most commonly suspected when patients present
with axillary lymphadenopathy and no detectable breast lesion
on physical examination or imaging [39]. In this setting, imag-
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ing studies such as mammography, ultrasonography, MRI, and
PET-CT are useful mainly for confirming the absence of an
identifiable breast primary and excluding other primary ma-
lignancies, and assessing disease extent, rather than for estab-
lishing the diagnosis itself [6, 40]. A systematic review by de
Bresser et al reported that breast MRI identified an otherwise
occult breast lesion in approximately 72% of patients, high-
lighting its diagnostic value in this setting [40]. Therefore, his-
topathological and immunohistochemical evaluation remains
essential for supporting a mammary origin.

Because disease-specific diagnostic and therapeutic guide-
lines are lacking, treatment strategies have generally been ex-
trapolated from protocols for female breast cancer, which may
not always be optimal, particularly in rare molecular subtypes
for which evidence remains limited.

Pathological and immunohistochemical evaluation

Immunohistochemical analysis plays a central role in support-
ing the diagnosis of OMBC. In most reported cases, evidence
of breast origin relies on the expression of breast-associated
markers, including ER, PR, GATA3, mammaglobin, and
GCDFP-15 [8, 9, 41, 42]. However, the diagnosis becomes
particularly challenging in triple-negative tumors, in which
ER, PR, and HER2 are uninformative and conventional breast-
associated markers may show limited sensitivity or specificity.
TRPSI1 is highly sensitive for triple-negative breast carcinoma,
including many GATA3-negative and SOX10-negative tumors
[43]; however, it is not entirely specific for mammary origin
because expression may also occur in tumors arising from
other organs. SOX10 is expressed in a subset of triple-negative
breast carcinomas and may complement TRPS1 and GATA3,
although its absence does not exclude mammary origin [44].
AR assessment may provide information regarding apocrine
differentiation and potential therapeutic options, but AR ex-
pression alone does not distinguish breast carcinoma from
salivary duct carcinoma. Additional markers, including p63
and CK5/6, may assist in the differential diagnosis of primary
cutaneous adnexal carcinoma, although their findings must be
interpreted within a broader clinicopathological panel [9, 10].

Molecular subtype and clinical behavior

OMBC comprises a heterogeneous spectrum of molecular
subtypes. In the present review, six of 27 patients (22.2%)
had hormone receptor-positive/HER2-negative disease, two
(7.4%) had hormone receptor-positive disease with unreported
HER?2 status, three (11.1%) had hormone receptor-positive/
HER2-positive disease, seven (25.9%) had hormone receptor-
negative/HER2-positive disease, eight (29.6%) had TNBC,
and one (3.7%) had an unclear subtype. TNBC is uncommon
among male breast cancers; in a large international series with
centralized pathological review, only 0.3% of male breast can-
cers were classified as triple-negative [45]. The molecular sub-
type distribution among the reported OMBC cases was notably
different from that typically observed in male breast cancer

overall. Whereas male breast cancer is predominantly hormone
receptor-positive/HER2-negative [46], non-luminal subtypes
were substantially represented among the cases identified in
our review, including HER2-positive and triple-negative tu-
mors. A similar pattern has been reported in female OBC. In
a Surveillance, Epidemiology, and End Results (SEER)-based
analysis, Huang et al found that patients with OBC had higher
proportions of ER-negative, PR-negative, and HER2-positive
tumors than patients with non-OBC [47]. These findings raise
the possibility that occult presentation may be associated with
a distinct receptor profile that partially counterbalances the
strong predominance of hormone receptor-positive disease
otherwise observed in male breast cancer. However, because
the present evidence is derived from a small number of pub-
lished case reports and is inherently susceptible to publication
and selection bias, this observation should be considered hy-
pothesis-generating.

Population-based data suggest that male TNBC may have
poorer survival than female TNBC. In a National Cancer Da-
tabase (NCDB) analysis of 311 men and 95,406 women with
stage I-III TNBC, the 5-year overall survival was 68.8% in
men and 74.8% in women, respectively [48]. However, these
population-based data concern male TNBC overall and do
not establish the prognosis of occult male TNBC specifically.
HER2-positive OMBC may show substantial responsiveness
to HER2-targeted treatment; for example, Kuninaka et al [14]
reported a complete response to trastuzumab monotherapy, un-
derscoring the importance of molecular subtyping in this rare
disease entity.

Surgical management

The optimal surgical management of OMBC remains contro-
versial. In most reported cases, ALND has been performed for
both diagnostic and therapeutic purposes. Histopathological
evaluation of axillary lymph nodes, together with immuno-
histochemical analysis, often provides the first definitive evi-
dence of mammary origin [23, 34].

In contrast, the role of mastectomy remains less clearly
defined because a primary lesion may occasionally be identified
only after pathological examination of a mastectomy specimen
[49]. While some authors advocate mastectomy to achieve local
control and eliminate the risk of occult residual disease, others
support individualized management without breast resection
in the absence of detectable intramammary lesions. Reported
surgical strategies have therefore varied considerably, ranging
from mastectomy to axillary surgery without breast resection
followed by systemic therapy [13, 23, 36]. Multimodal treat-
ment approaches, including surgery, systemic therapy, and ra-
diotherapy, have been employed in some reported OMBC cases,
depending on disease extent and molecular subtype [23, 36].

Systemic therapy considerations

In the absence of OMBC-specific treatment guidelines, ad-
juvant and systemic therapy is generally adapted from estab-
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lished treatment strategies for female breast cancer. Hormone
receptor-positive OMBC cases have generally been treated
with endocrine therapy, notably tamoxifen, in accordance with
established treatment principles for hormone receptor-positive
male breast cancer [46, 50]. HER2-positive OMBC may simi-
larly benefit from HER2-targeted therapy, with several reports
demonstrating favorable responses to trastuzumab-based regi-
mens [14, 15, 23].

In contrast, treatment strategies for triple-negative occult
male breast cancer (TN-OMBC) remain challenging because
of the limited evidence available for this rare subtype. Sys-
temic chemotherapy has been used in several reported cases
[21, 24, 25, 31-33]; however, optimal systemic treatment for
TN-OMBC has not yet been established, and current manage-
ment remains largely extrapolated from treatment strategies
for female TNBC.

Discussion

As summarized in the preceding review, OMBC remains
an exceptionally rare disease entity with limited diagnostic
and therapeutic evidence. The present case highlights sev-
eral important clinical challenges associated with metastatic
triple-negative breast carcinoma of occult primary, including
diagnostic complexity, pathological evaluation supporting
a mammary origin, and the absence of established treatment
strategies for this rare presentation.

Diagnostic challenges and immunohistochemical confir-
mation

In the present case, extensive systemic evaluation did not iden-
tify a definite primary malignancy in the lung or gastrointestinal
tract. Serum PSA was within the reference range, and PET-CT
showed no abnormal FDG uptake in the prostate, making a pro-
static primary clinically unlikely. However, because prostate-
specific immunohistochemical markers, including NKX3.1
and PSA, were not examined, a prostatic origin was not patho-
logically excluded. Salivary duct carcinoma was considered an
important differential diagnosis because PET-CT demonstrated
FDG uptake in the parotid gland and because its morphologi-
cal and immunophenotypic features may substantially overlap
with those of breast carcinoma. Otolaryngological examination
and MRI of the parotid gland did not identify a definite primary
salivary gland tumor, and fine-needle aspiration or biopsy was
not performed. Additional immunohistochemical analysis of the
available tumor tissue demonstrated AR positivity. However,
because AR is frequently expressed in salivary duct carcinoma
and may also be expressed in breast carcinoma with apocrine
differentiation, this finding did not distinguish mammary from
salivary origin. Therefore, in the absence of pathological exami-
nation of the parotid lesion, a salivary gland primary could not
be definitively excluded. This represents an important diagnos-
tic limitation of the present case. Imaging studies were useful
for excluding other primary malignancies and assessing disease
extent; however, they did not identify an intramammary primary

lesion. Given the reported diagnostic yield of breast MRI in
OBC, the absence of an identifiable breast lesion on MRI in the
present case supported the absence of a radiologically detectable
breast primary. However, a negative MRI did not definitively
establish the tissue of origin or exclude a microscopic breast pri-
mary [40]. Ultimately, a diagnosis of breast carcinoma of occult
primary was supported by the pathological, immunohistochemi-
cal, and clinicoradiological findings rather than by imaging
findings alone.

Although the multiple chest-wall dermal and subcutaneous
lesions were clinically interpreted as cutaneous metastases in
the context of concurrent axillary nodal disease, a dermal-based
primary process could not be completely excluded. The mor-
phological and immunophenotypic concordance between the
cutaneous and axillary lymph node lesions supported a common
origin but did not establish whether the cutaneous lesions repre-
sented metastatic disease or the primary process. Given the loca-
tion of the lesions on the ipsilateral chest wall near the residual
male breast tissue, the absence of an identifiable primary breast
lesion, and the lack of mastectomy or wider resection of the
breast and chest-wall tissue, their precise relationship to an oc-
cult mammary primary remains uncertain. The absence of mam-
mary parenchymal tissue in the axillary dissection specimen did
not exclude a dermal-based primary. This diagnostic uncertainty
represents an important limitation of the present case.

The triple-negative phenotype complicated diagnostic in-
terpretation because ER, PR, and HER2 were uninformative
for supporting mammary origin. Although the combined ex-
pression of GATA3, mammaglobin, and GCDFP-15 supported
mammary differentiation, these markers are not entirely spe-
cific and may also be expressed in cutaneous adnexal and sali-
vary gland tumors. Additional immunohistochemical analy-
sis demonstrated AR positivity, SOX10 negativity, and focal
CK5/6 positivity in a small subset of tumor cells. AR expres-
sion may indicate apocrine differentiation and may have thera-
peutic implications; however, because AR is also frequently
expressed in salivary duct carcinoma, this finding did not dis-
tinguish mammary from salivary origin. SOX10 negativity did
not exclude triple-negative breast carcinoma. The focal CK5/6
expression suggested limited basal differentiation but was not
specific for mammary origin and provided only limited dis-
criminatory value. TRPS1 immunohistochemistry could not
be performed because the antibody was not available at our
institution. Therefore, the immunohistochemical findings sup-
ported but did not definitively establish mammary origin.

Molecular tissue-of-origin assays may provide comple-
mentary diagnostic information when conventional imaging
and immunohistochemistry fail to identify the primary site.
Angelats et al reported a male patient with triple-negative car-
cinoma presenting as CUP, in whom the DNA methylation-
based EPICUP classifier predicted breast origin before a breast
lesion became clinically detectable; a subsequently emerging
breast mass was histologically confirmed as triple-negative in-
vasive ductal carcinoma [31]. This case illustrates the poten-
tial value of molecular classifiers in diagnostically challenging
presentations. However, these assays should be regarded as
complementary rather than definitive and were not performed
in the present case.
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Taken together, these findings highlight the importance
of integrating histopathology, a broad immunohistochemical
panel, dermatological assessment, systemic evaluation, clini-
coradiological findings, and, when available, molecular tissue-
of-origin assays when evaluating triple-negative carcinoma of
uncertain primary in a male patient.

Triple-negative biology and clinical implications

The present case involved metastatic triple-negative breast car-
cinoma of occult primary with cutaneous metastases at initial
presentation. Although triple-negative tumors were relatively
well represented among the reported OMBC cases, the avail-
able reports do not establish that TN-OMBC is intrinsically as-
sociated with poorer prognosis. Outcomes among the reported
triple-negative cases were heterogeneous, and differences in
disease stage, treatment, follow-up duration, and case selec-
tion preclude meaningful subtype-specific prognostic compar-
isons. Therefore, the clinical behavior of TN-OMBC remains
insufficiently defined. Population-based data suggest that male
TNBC overall may have poorer survival than female TNBC.
In an NCDB analysis of 311 men and 95,406 women with
stage I-III TNBC, the 5-year overall survival was 68.8% in
men and 74.8% in women, respectively [48]. However, these
population-based data concern male TNBC overall and do not
establish the prognosis of occult male TNBC specifically.

Although the clinical significance of immunotherapy in
OMBC remains unclear because of the limited number of re-
ported cases, immune checkpoint inhibitor-based treatment
has been reported in TN-OMBC [32]. In the present case, PD-
L1 testing using the 22C3 assay showed a CPS of > 10, which
provided the rationale for selecting pembrolizumab-based
therapy based on evidence from metastatic TNBC [51]. How-
ever, no conclusion regarding the efficacy of pembrolizumab
can be drawn because an objective response assessment was
not performed. The cause of the terminal event remained un-
determined, and a treatment-related adverse event could not be
definitively excluded.

Therapeutic strategies and surgical considerations

Because no disease-specific treatment guidelines exist for
metastatic breast carcinoma of occult primary in men, man-
agement should be individualized according to the presumed
primary site, disease extent, and molecular subtype, with refer-
ence to established treatment principles for male breast cancer
and carcinoma of unknown primary [11, 46]. Evidence regard-
ing locoregional treatment of OBC is derived primarily from
patients with classical TON+MO disease treated with curative
intent. In such patients, breast-conserving approaches incorpo-
rating appropriate axillary treatment and whole-breast radio-
therapy may achieve outcomes comparable with mastectomy
[3, 39, 52]. However, these data should not be directly extrapo-
lated to patients with metastatic disease and are presented here
only to distinguish the management of classical OBC from that
of the present metastatic case.

In the present case, the primary site remained uncertain de-
spite comprehensive imaging studies, and metastatic breast can-
cer had not yet been established at the time of surgery. There-
fore, ALND together with excision of the ipsilateral chest wall
skin lesions was performed to obtain a definitive pathological
diagnosis and achieve regional disease control. Following path-
ological evaluation and multidisciplinary discussion, the identi-
cal carcinoma identified in both the axillary lymph nodes and
chest wall skin lesions was interpreted as cutaneous metastatic
disease, and the patient was subsequently managed as having
metastatic triple-negative breast carcinoma of occult primary.

In retrospect, a less invasive diagnostic approach, such
as ultrasound-guided core needle biopsy or excisional lymph
node biopsy, could have been considered before proceeding
to axillary lymph node dissection. Accordingly, the role of
ALND in this setting remains controversial and should be in-
dividualized according to the clinical presentation and diag-
nostic uncertainty.

Systemic therapy and emerging approaches

Recent clinical trials in metastatic TNBC, particularly the
KEYNOTE-355 trial, demonstrated improved outcomes with
the addition of pembrolizumab to chemotherapy in PD-L1-
positive disease [51]. Based on these findings and the PD-L1
positivity with a CPS of > 10 in the present case, pembroli-
zumab was incorporated into the treatment strategy. Although
evidence regarding immune checkpoint inhibition in OMBC
remains extremely limited, this case suggests the potential
clinical feasibility of immunotherapy in selected patients with
PD-L1-positive TN-OMBC.

Since this case was treated, the systemic treatment land-
scape for metastatic TNBC has continued to evolve. The
ASCENT-04/KEYNOTE-D19 trial demonstrated that sacitu-
zumab govitecan plus pembrolizumab significantly prolonged
progression-free survival compared with chemotherapy plus
pembrolizumab in previously untreated PD-L1—positive ad-
vanced TNBC [53]. Current NCCN Breast Cancer Guidelines
include pembrolizumab in combination with either chemother-
apy or sacituzumab govitecan as preferred first-line options for
PD-L1-positive metastatic TNBC with a CPS of > 10 [54].
For patients with PD-L1 CPS < 10 and no germline BRCA1/2
pathogenic variants, antibody-drug conjugates such as sacitu-
zumab govitecan and datopotamab deruxtecan are also listed
as preferred first-line options [54]. However, whether these
emerging strategies can be directly extrapolated to OMBC re-
mains unclear because of the rarity of this disease.

Limitations and future perspectives

A major limitation of the present case is that the cause of the
recurrent severe hypothermia and terminal event was not defini-
tively established. At the initial presentation, thyroid and adrenal
function did not support overt hypothyroidism or adrenal insuf-
ficiency, although the cause of the initial hypothermia also re-
mained undetermined. Thyroid and adrenal function remained
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within the reference ranges before and during pembrolizumab
therapy. However, TSH, free T4, cortisol, and ACTH were not
measured at the terminal admission, and empirical hydrocorti-
sone or levothyroxine was not administered. Therefore, myx-
edema coma, hypophysitis, or adrenal insufficiency related to
immune checkpoint inhibitor therapy could not be definitively
excluded. An autopsy was not performed, and the precise cause
of death remained undetermined. Consequently, no conclusions
regarding the safety or efficacy of pembrolizumab can be drawn
from the present case, and long-term assessment of treatment
response and disease control was not possible.

Although MRI did not reveal evidence of a primary sali-
vary gland malignancy, pathological confirmation of the FDG-
avid parotid lesion was not obtained. Therefore, a salivary
gland primary could not be definitively excluded.

Although additional immunohistochemical analysis was
performed, the diagnostic panel remained incomplete. TRPS1
immunohistochemistry could not be performed because the
antibody was not available at our institution, and prostate-spe-
cific immunohistochemical markers, including NKX3.1 and
PSA, were not examined. Although serum PSA was within the
reference range and PET-CT showed no abnormal FDG uptake
in the prostate, a prostatic origin was not pathologically ex-
cluded. Moreover, molecular tissue-of-origin assays were not
performed. Therefore, the overall morphological, immunophe-
notypic, and clinicoradiological findings supported a mamma-
ry origin; however, it could not be definitively established, and
alternative primary sites could not be completely excluded.

Current American Society of Clinical Oncology (ASCO)
guidelines recommend that genetic counseling and germline
genetic testing for cancer predisposition genes should be of-
fered to all men with breast cancer [50]. Germline genetic test-
ing in the present patient was limited to BRCA1/2, which is
covered by the Japanese national health insurance system for
patients with male breast cancer. A broader germline multi-
gene panel was not performed. Therefore, pathogenic variants
in other breast cancer susceptibility genes, including PALB2,
CHEK?2, and ATM, could not be assessed. This represents a
limitation because broader genetic testing may have provided
additional information regarding hereditary cancer risk and
potential therapeutic implications.

Nevertheless, this case provides clinically meaningful in-
sights into the diagnostic evaluation and therapeutic manage-
ment of metastatic triple-negative breast carcinoma of occult
primary in a male patient. Further accumulation of well-char-
acterized cases will be essential to improve diagnostic accu-
racy and establish evidence-based treatment strategies for this
rare disease entity.

Conclusions

OMBC is an exceptionally rare disease that typically presents
with axillary lymph node metastasis in the absence of an iden-
tifiable primary breast lesion. Accurate diagnosis requires
careful exclusion of other malignancies and confirmation of
mammary origin through comprehensive immunohistochemi-
cal evaluation. The present case highlights the diagnostic com-

plexity of metastatic triple-negative breast carcinoma of occult
primary with nodal and cutaneous involvement. It also dem-
onstrates the feasibility of PD-L1 testing and CPS-guided sys-
temic treatment selection in this rare clinical setting, although
no conclusions regarding the efficacy of pembrolizumab can
be drawn from the present case. Because disease-specific
guidelines have not been established, continued accumulation
of well-characterized cases will be essential to improve diag-
nostic accuracy and optimize management strategies for this
rare condition.
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