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Abstract

Breast cancer screening has been highly successful in women in reducing mortality through early
detection. In comparison, clinical detection of breast cancer remains the norm in men, and delay
in diagnosis is reflected by a persistent survival disparity compared to women despite advances
in modern therapy. Male breast cancer presents an interesting dilemma. While mammography
is highly sensitive and specific for male breast cancer, routine screening is not justified by the
overall low disease incidence. Yet there has been interest in leveraging mammography in targeted
screening of men with identifiable risk factors to allow early detection, and early data may support
this approach. The purpose of this article is to explore the potential utility of targeted breast cancer
screening in men by examining unique clinical and biologic characteristics of male breast cancers
that may lend themselves to mammographic detection. We will also discuss available evidence in
screening outcomes in men and summarize recent updates in risk management recommendations
in Society guidelines.
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Introduction

Breast cancer screening is not routinely performed in men
because of a low disease incidence (1). Compared to women,
who have a 1 in 8 lifetime risk of breast cancer, the risk in
men is approximately 1 in 800 (2). Yet breast cancer is a clin-
ically significant disease in men, as late presentation often
results in advanced-stage disease and worse outcomes (3).In
the United States in 2022, an estimated 2710 new cases of in-
vasive breast cancer will occur in men, and 530 are expected
to die from it (2). The age-adjusted incidence of male breast
cancer has risen steadily from 0.85 per 100 000 in 1975 to
1.28 per 100 000 in 2020, and the rate of increase in inci-
dence of breast cancer in men is higher than in women based
on Surveillance, Epidemiology, and End Results Program
data (4). Despite advances in modern therapy, a survival
disparity persists between men and women. Registry data
from the National Cancer Database between 2004 and 2014
comparing 16 025 male and 1 800 708 female patients with
breast cancer showed a higher breast cancer mortality in men

across all disease stages, with a 19% higher fully adjusted
overall mortality in men compared to women (3). Yet there
is uncertainty as to how to bridge the gap to improve breast
cancer outcomes in men because of a paucity of data.

The purpose of this article is to explore the potential
utility of targeted breast cancer screening in men, by exam-
ining unique clinical and biologic characteristics of male
breast cancers that may lend themselves to mammographic
detection. We will also discuss available evidence in screening
outcomes in men and summarize recent updates in risk man-
agement recommendations in Society guidelines.

Natural History

Male breast cancer is predominantly ductal in origin (90%)
because of a lack of lobular elements in the male breast (5). In
a large pathology review with genetic sequencing of 1328 in-
vasive breast cancers in men, ductal carcinoma in situ (DCIS)
represented the most common precursor lesion (98%) dem-
onstrated by genomic concordance with the adjacent invasive
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Key Messages

* Breast cancer incidence in men continues to rise over
time, and survival disparity between men and women
persists despite modern therapy.

o Mammography is highly sensitive and specific for male
breast cancer, but it is currently largely reserved for di-
agnostic evaluation of symptomatic men.

* Targeted mammaography screening in men at elevated
risk for breast cancer may be of benefit, and it has been
shown to depict preclinical cancers with a cancer yield
on par with that in average-risk women, suggesting po-
tential to improve clinical outcomes.

disease (6). Mammographic imaging earlier in the course
of carcinogenesis, therefore, likely provides an opportunity
for early detection, as DCIS typically manifests as calcifica-
tions. Indeed, in population-based breast cancer screening
in women, DCIS now comprises up to 25% of all screen-
detected cancers, which speaks to the high mammographic
sensitivity for calcified DCIS lesions (7). Currently, it is un-
common to encounter calcifications without an associated
mass in men presenting with symptomatic breast cancer in the
diagnostic setting (8,9). However, data comparing screening
and diagnostic outcomes in men have shown a significantly
higher likelihood of detecting DCIS calcifications alone on
mammography in the screening group compared to the diag-
nostic group (60% vs 0%) (9). Therefore, in situ breast can-
cers in men may be well delineated on mammography.

The biologic profile of male breast cancer appears to re-
semble that of the more indolent variety of late-onset breast
cancer in postmenopausal women (10). Male breast cancers
are overwhelmingly luminal type cancers and hormone re-
ceptor positive (>90%), with basal-like and triple receptor
negative cancers being exceedingly rare (<0.5%) (5). Papillary
carcinoma is the second most common breast cancer type in
men and may present as round or oval slow-growing masses.
Thus, invasive breast cancers are typically well depicted on
mammography and would be unlikely to escape detection as
interval cancers in routine screening. In fact, two retrospec-
tive studies of men at elevated risk for breast cancer who
underwent annual mammography screening both showed no
interval cancers (9,11). Yet, despite the less aggressive mo-
lecular profile of male breast cancer, men with breast ma-
lignancy typically present with larger tumor size (>2 cm),
greater likelihood of lymph node involvement (60%), more
advanced disease stage (40% stage 111/1V), and poorer overall
survival compared to women (3,9,12-14). This survival dis-
parity between men and women is evident stage for stage
and most pronounced in early disease. Among patients with
stage 1 or Il breast cancer, men have significantly worse
survival than women (median survival, 6.1 vs 14.6 years),
underscoring a need for early detection (15). Early disease
in men may also be more consequential due to anatomy: a
smaller breast volume may predispose to a greater propensity

for lymphovascular spread via tumor proximity to the dermal
and subcutaneous lymphatic networks (16-18).

Clinical Detection

Clinical detection of breast cancer in men is confounded by
a preponderance of benign findings. While the clinical breast
exam has a high negative predictive value (NPV) in men
(99.8%-99%), sensitivity is limited and variable depending
on clinical experience (42.7%-88.2%) (19,20). In compar-
ison, diagnostic mammography in symptomatic men has a
sensitivity of 94.7%-100% and NPV of 99%-100% (20-
22). Gynecomastia is by far the most common cause of breast
symptoms in men, accounting for 62%-78% of all diagnoses
in men who undergo breast imaging (22,23). When clinical
exam findings are consistent with gynecomastia, imaging is
usually not indicated (24). Yet, because gynecomastia fre-
quently presents with unilateral symptoms, and because
gynecomastia coexists with male breast cancer in approx-
imately 50% of cases, imaging evaluation is often pursued
to increase diagnostic confidence (21). In theory, clinical dis-
tinction between gynecomastia and breast cancer should be
possible in most cases. Gynecomastia occurs centrally in the
retroareolar region and typically presents as a tender pal-
pable lump, whereas breast cancer is often eccentric and not
usually associated with pain (20). However, location alone is
not a reliable indicator of benignity, as up to 52% of male
breast cancers are indeed centrally located (25). Presence of
additional associated symptoms such as skin or nipple re-
traction and nipple discharge are highly suspicious for ma-
lignancy (positive predictive value, 25%-57%), particularly
when accompanied with axillary adenopathy, and should be
thoroughly evaluated (26,27).

Breast Imaging

The role of breast imaging in the evaluation of symptomatic
men is relatively well established (24) (Table 1). Diagnostic
mammography is the mainstay of male breast imaging, and it
is highly sensitive (94.7%-100%) and specific (90%-96%)
for cancer, with a near 100% NPV (99%-100%) (20-22).
Mammography is highly accurate in distinguishing between
benign and malignant findings in the male breast, and it out-
performs clinical exams in establishing benign diagnoses to
provide answers and reassurances (28,29). Mammography
alone is diagnostic for gynecomastia in 90% of cases (den-
dritic and nodular subvariants) and has a characteristic depic-
tion of fan-shaped or flame-shaped subareolar radiodensity
that is pathognomonic (28) (Figure 1). When gynecomastia
is the sole finding on mammography, US is usually not in-
dicated due to a potential for false positives (1.8%) (30).
However, if clinical and mammographic findings are suspi-
cious for cancer, US is highly specific and allows for targeted
breast and axillary evaluation (20). In cases in which mam-
mography findings are indeterminate or may be obscured



Table 1. The American College of Radiology Appropriateness Criteria for Evaluation of the Symptomatic Male Breast

(2018) (24)

Age Presentation Appropriate Initial Imaging

Any age Clinical exam consistent with gynecomastia None

<25 years Indeterminate palpable breast mass US +/- Mammogram/DBT

225 years Indeterminate palpable breast mass Mammogram/DBT
+/-US

Any age Clinical exam suspicious for cancer Mammogram/DBT/US

Palpable mass, nipple retraction, nipple discharge, or axillary lymphadenopathy

Abbreviation: DBT, digital breast tomosynthesis.

Figure 1. Images of a 76-year-old man who underwent
mammography screening status post left mastectomy for prior
breast cancer. Right mammogram in mediolateral oblique (A) and
craniocaudal (B) views demonstrates flame-shaped subareolar
radiodensity consistent with gynecomastia (arrows). No suspicious
findings were identified in the right breast.

by tissue (eg, diffuse gynecomastia), US can be performed to
increase sensitivity for cancer (31).

Diagnostic mammography is currently reserved for men
25 years or older who present with breast symptoms, as male

breast cancer is rarely seen before age 40 (19,24). Indeed,
despite superb performance of mammography, breast cancer
yield is relatively low even in the diagnostic setting, which
is primarily a function of low disease incidence in a popu-
lation overrepresented by younger individuals with benign
breast symptoms. Yet there is value in providing assurances
in symptomatic men. While breast imaging is an important
adjunct to clinical assessment in men, it is currently mainly
used to exclude the possibility of cancer and to characterize
cancer when presented clinically. Leveraging the high sensi-
tivity of mammography to allow early detection of breast
cancer in men via screening is a relatively newer and more
controversial area of interest. While breast cancer screening
is not currently widely adopted because of a paucity of data,
consideration is worthwhile in the interest of improving pa-
tient outcomes.

The Goal of Screening

According to the National Cancer Institute, the goal of
screening is to identify cancer early (before symptoms) so
that it may be successfully treated to reduce mortality (32).

Decision to screen is predicated by well-established World
Health Organization criteria that must be met (33). First, the
disease should pose an important health problem. Second,
the disease must have a detectable preclinical phase. Third,
treatment of this disease before onset of symptoms offers
benefits compared with treatment after symptom onset.
Fourth, the screening test must have acceptable levels of ac-
curacy and cost. Finally, accepted treatment exists for recog-
nized disease and facilities for diagnosis and treatment are
widely available (33-35).

Mammography screening has been highly successful in
women in reducing breast cancer mortality via early detec-
tion, but its role in men is less well understood. Despite
being uncommon, male breast cancer has a rising incidence
worldwide and poses an important health problem for indi-
vidual patients (36). The disease burden of breast cancer in
men is currently disproportionate, with symptomatic pres-
entation being the norm and 40% presenting as late-stage
disease; a stark contrast with female breast cancer detec-
tion, for which now 25% of all newly diagnosed cancers



are in situ disease due to screening (7). Since male breast
cancer is predominantly ductal and preceded by DCIS, it
has a detectable preclinical phase for which mammography
is highly sensitive (Figure 2). Breast cancer treatment at
an early stage portends better prognosis in men just as in
women. Male breast cancer survival by stage with modern
therapy (2007-2016) based on data from the Centers for
Disease Control National Program of Cancer Registries
demonstrates markedly improved 5-year survival in local-
ized stage disease than in distant stage disease (98.7% vs
25.9%) (37). Mammography is highly sensitive and specific
for male breast cancer; however, there is currently no data
on cost-effectiveness of screening in men. Finally, breast
cancer imaging and treatment are widely available and the
framework for screening and therapy already exists for
women.

So the primary challenge in effectively screening for
male breast cancer is likely one of scale. Targeted risk-
based screening in men at elevated risk for breast cancer
can be and has been shown to be of benefit in retrospective
series, suggesting a potential to improve clinical outcomes
(9,11).

Risk Assessment

Risk-based screening requires the ability to identify the in-
dividuals who are at sufficiently high risk to benefit from
screening. Currently, men at elevated risk for breast cancer
either present with breast cancer and undergo testing subse-
quently as survivors, or come to attention via female rela-
tives with breast cancer or through genetic testing showing
predisposing mutations. In this select group of patients, mul-
tiple risk factors frequently overlap, compounding overall
breast cancer risk. For example, approximately 20% of men

with breast cancer have a family history of breast cancer; of
those with both breast cancer and family history of breast
cancer, up to 77% are BRCAZ mutation carriers and 19%
BRCA1 mutation carriers (38). Compared to average-risk
men, whose lifetime risk for breast cancer is approximately
0.1%, BRCA2 mutation carriers have a lifetime risk of 8%,
and BRCA1 mutation carriers have a lifetime risk of 2%
(39). Given that first-degree family history of breast cancer
further increases risk for men, which also rises exponentially
with increasing number of affected relatives (sister alone,
relative risk of 2.25; sister and mother, relative risk of 9.93),
it is indeed conceivable that the overall risk of breast cancer
in some men may approach that of average-risk women
(12%), potentially justifying mammography screening (40).
While age is an additional independent risk predictor in
men, who typically present with breast cancer later in life
than in women (median age, 63) (14), hereditary male breast
cancers in BRCA mutation carriers are associated with a
younger age of onset, with the relative risk of breast cancer
being highest for those in their 30s and 40s (41).

Once diagnosed with breast cancer, men are at high risk
for developing a second breast cancer. Cancer registry data
show that a personal history of breast cancer in men is an
independent risk factor and confers a 52- to 93-fold in-
creased risk of subsequent breast cancer compared to their
average-risk counterpart (42,43), and this risk appears to be
the highest among those with breast cancer diagnosed at a
young age (<50 years) (110-fold increased risk) (44).

Breast cancer risk assessment in men is currently less nu-
anced than in women. There is no standardized risk cat-
egorization based on calculated lifetime risk because no
validated risk prediction model currently exists for men.
However, more consistent genetic testing in women with
breast cancer and wider availability of direct-to-consumer

Figure 2. Images of a 53-year-old high-risk male patient, with a strong family history of breast cancer in his father and multiple sisters, who
underwent mammography screening. A: Left magnification craniocaudal view demonstrates a small group of calcifications (arrow). BB
marker is on the nipple. B: Wire-localized excisional biopsy was performed, with surgical specimen radiograph confirming inclusion of the
targeted calcifications (arrow), yielding pathology result of ductal carcinoma in situ with an invasive component.



genetic testing (eg, 23andMe, 23andMe Holding Co. San
Francisco, CA) have provided an opportunity to increas-
ingly identify high-risk individuals. Furthermore, there is
a growing body of research confirming a relative preva-
lence of male breast cancer among African American men
disproportionately impacted by worse survival outcomes.
Data from the U.S. cancer registry from 2010 to 2016 in-
cluding 11 990 men with invasive breast cancers showed a
52% higher incidence of breast cancer in Black men than
in non-Hispanic White men (45). Men of Ashkenazi Jewish
descent comprise another group at elevated risk for breast
cancer, due to a high penetrance of founder germline BRCA
gene mutations (46). Other mutations associated with male
breast cancer have been found in CHEK2, PALB2, and
PTEN genes, among others (47). Additional risk factors
predisposing to male breast cancer include conditions that
have excess relative level of estrogen to androgen, such as
Klinefelter syndrome, liver disease, or testicular abnormal-
ities, as well as environmental exposures, notably chest or
mantle radiation at a young age (1).

Screening Outcomes

Mammography screening has been sporadically utilized in
men at elevated risk for breast cancer, and the cancer detec-
tion rate (CDR) has been found to be comparable to cancer
yield in average-risk women (9,11). In a retrospective study
of mammography screening over 7 years in 163 asympto-
matic men (77% with personal history of breast cancer and
15% with genetic mutations), four node negative cancers
were identified on mammography as new masses (mean size,
6.25 mm; range, 4-7 mm), yielding a CDR of 4.9 per 1000
exams (11). Similarly, in another retrospective study of mam-
mography screening over 12 years in 165 asymptomatic men
(13% with personal history of breast cancer and 87% with
genetic mutations), five node negative cancers were identi-
fied on mammography as either masses (n = 2) (mean size,
11.5 mm; range, 8-15 mm) or calcifications alone (n = 3),
yielding a CDR of 18 per 1000 exams, which notably in-
cluded bilateral screen-detected cancers in a single high-risk
patient on consecutive year mammograms (9). In compar-
ison to diagnostically detected cancers in symptomatic men,

screen-detected cancers were significantly smaller, more likely
to be in situ cancers (60% vs 0%) and seen as calcifications
only (60% vs 0%) (Figure 2) (9). Axillary nodal metastasis
is a strong prognostic indicator and is present in 58.3% of
breast cancer cases in symptomatic men, whereas none of the
screen-detected cancers had nodal involvement, suggesting
screening has the potential to improve clinical outcomes.

Mammographic sensitivity for cancer is excellent in men
because of a relative lack of tissue masking. As in the diag-
nostic setting, mammography performs exceptionally well in
the male breast for screening and has a sensitivity of 100%,
specificity of 95%, and NPV of 100% (9). Notably, mam-
mography was the first imaging modality of detection for
all screen-detected cancers in men in the two retrospective
series, but not all detected cancers were visible on US be-
cause of mammographic detection of calcified in situ lesions,
validating mammography as an optimal screening modality
in the male breast (9,11).

Screening Guidelines

There are no prospective data on male breast cancer
screening because screening is not widely adopted in men.
Retrospective data have shown, however, that early pre-
clinical detection of male breast cancer is possible through
targeted mammography screening in patients who are at
elevated risk for breast cancer. Updated guidelines on
risk management of male breast cancer reflect a growing
interest in leveraging mammography to improve breast
cancer outcomes in men, but screening remains controver-
sial because the impact on survival is unknown (Table 2).
The 2020 American Society of Clinical Oncology Guideline
for Management of Male Breast Cancer currently recom-
mends ipsilateral annual mammogram be offered to men
with a history of breast cancer treated with lumpectomy
regardless of genetic predisposition, and contralateral an-
nual mammogram may be offered to men with a history of
breast cancer and a genetic predisposing mutation (48). The
2023 National Comprehensive Cancer Network guideline
for men who test positive for BRCA mutations currently
recommends annual clinical breast exam to start at age 35,
and to consider annual mammographic screening in men

Table 2. Mammography Screening Guidelines in Men at Elevated Risk for Breast Cancer (45,46)

The 2020 ASCO Guideline for Management of Male Breast Cancer

- Ipsilateral annual mammogram should be offered to men with a history of breast cancer treated with lumpectomy regardless of genetic

predisposition

- Contralateral annual mammogram may be offered to men with a history of breast cancer and a genetic predisposing mutation

The 2023 NCCN Guideline for Male BRCA Mutation Carriers

- Annual clinical breast exam starting at age 35 years

- Consider annual mammogram in men with gynecomastia starting at age 50 or 10 years before the earliest known male breast cancer in

the family, whichever comes first

Abbreviations: ASCO, American Society of Clinical Oncology; NCCN, National Comprehensive Cancer Network.



with gynecomastia starting at age 50 or 10 years before
the earliest known male breast cancer in the family, which-
ever comes first (49). Of note, data are mixed in terms of
whether presence of gynecomastia is associated with breast
cancer development (50,51). Certainly from an imaging
perspective, multiple men with screen-detected breast can-
cers in the retrospective studies had no underlying gyneco-
mastia (9,11).

Other Considerations

Education and awareness are inextricably linked to
screening in cancer prevention. In the case of male breast
cancer, survey results show that the majority of men with
family history of breast cancer (80%) are not aware that
men can get breast cancer and that the majority of male
BRCA mutation carriers (93%) have difficulty reconciling
their gender identity with the risk of a cancer perceived as
an exclusively woman’s disease (52,53). Further barriers
include lack of insurance coverage for male breast cancer
screening because of limited data and inconsistencies in cur-
rent guidelines. It is also well demonstrated that men have
a tendency to avoid or delay medical care in general, which
has a deleterious effect on their health (54,55). In men
who present with symptomatic breast cancer, studies have
found that they sought care only after a considerable delay
(mean duration of symptoms, 10-30 months) (56-58).
Therefore, educating the public and improving awareness
of male breast cancer is an important first step to improve
outcomes.

Conclusion

Breast cancer is a disease of low incidence but high im-
pact in men. Delayed diagnosis adversely impacts survival,
despite a more indolent disease molecular profile. Male
breast cancer is overwhelmingly ductal in origin and pri-
marily luminal and preceded by DCIS, lending itself to
mammographic depiction. The role of imaging in men has
been largely to characterize rather than to detect breast
cancer. However, targeted mammography screening in men
with identifiable risk factors has shown comparable cancer
yield to that in average risk women, notably detecting only
node-negative disease. Wider and more consistent risk-
based screening in men has the potential to help address
persistent gender-based survival disparity, but careful pa-
tient selection and education are necessary. Society guide-
lines currently suggest annual mammography in men with
BRCA mutations starting at age 50 or 10 years before
earliest onset of breast cancer in the family, and they rec-
ommend annual mammography in male breast cancer sur-
vivors, particularly among those with concurrent genetic
mutations. While further evidence is needed to support
and refine screening recommendations in men, current
guidelines can serve as a starting point of consensus and

individual conversations about screening. Mammography
is widely available and could serve as an integral part of
education and risk management in men at high risk for
breast cancer.
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