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Abstract

In detection, treatment, and follow-up, male breast cancer has historically lagged behind female 

breast cancer. On the whole, breast cancer is less common among men than among women, 

limiting utility of screening, yet the incidence of male breast cancer is rising, and there are men at 

high risk for breast cancer. While women at high risk for breast cancer are well characterized, with 

clearly established guidelines for screening, supplemental screening, risk prevention, counseling, 

and advocacy, men at high risk for breast cancer are poorly identified and represent a blind spot in 

public health. Today, more standardized genetic counseling and wider availability of genetic 

testing are allowing identification of high-risk male relatives of women with breast cancer, as well 

as men with genetic mutations predisposing to breast cancer. This could provide a new opportunity 

to update our approach to male breast cancer. This article reviews male breast cancer 

demographics, risk factors, tumor biology, and oncogenetics; recognizes how male breast cancer 

differs from its female counterpart; highlights its diagnostic challenges; discusses the implications 

of the widening clinical use of multigene panel testing; outlines current National Comprehensive 

Cancer Network guidelines (version 1, 2018) for high-risk men; and explores the possible utility of 

targeted screening and surveillance. Understanding the current state of male breast cancer 

management and its challenges is important to shape future considerations for care. Shifting the 

paradigm of male breast cancer detection toward targeted precision medicine may be the answer to 

improving clinical outcomes of this uncommon disease.

Introduction

Despite continual progress in diagnosing female breast cancer (1), the approach to male 

breast cancer has changed little. While it is estimated that 35% fewer women now die from 

breast cancer each year due to early detection via screening and better treatment (2), it is less 

clear whether, and how, this translates to male breast cancer outcomes. Although male breast 

cancer accounts for only 1% of all breast cancers, its incidence has increased by 20%–25% 

in the past few decades and continues to rise (3,4). In the United States, compared with 900 
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cases diagnosed in 1991, the American Cancer Society projects that 2550 cases of male 

breast cancer will occur in 2018, and 480 men are projected to die of breast cancer (5). 

However, some of these deaths may be avoidable by focusing on early disease detection 

among those with identifiable risk factors—in other words, targeted screening. Widening use 

of genetic testing and counseling in recent years is beginning to identify men at increased 

risk for breast cancer, which makes targeted screening possible.

To bridge the gap between male and female breast cancer diagnosis and treatment, it is 

essential that we understand the current scope of the disparity and recognize the challenges 

unique to male breast cancer. To that end, important differences between male and female 

breast cancers are reviewed in terms of epidemiology, risk factors, tumor biology, and 

oncogenetics. The clinical and imaging diagnostic challenges associated with male breast 

cancer are considered. The potential utility of targeted male breast cancer screening is 

illustrated, and the current 2018 National Comprehensive Cancer Network guidelines for 

high-risk men are discussed (6).

Male versus Female Breast Cancer: An Imperfect Overlap

Male Breast Cancer: Current Scope of Knowledge

Current understanding of male breast cancer is lacking and is limited to the findings from 

small retrospective series. Although the improvement in survival of patients with female 

breast cancer has been attributed to early diagnosis through screening and improved 

treatment (7,8), such improvement, if any, in patients with male breast cancer is likely to be 

seen to a lesser extent, owing to a lack of screening and less tailored therapy (9). Because 

male breast cancer is uncommon (Table 1) (5), poor accrual of patients has been a major 

barrier to prospective randomized trials (10). For this reason, treatment strategies often rely 

on extrapolation of data derived from clinical trials in women with breast cancer, which 

limits the ability to tailor therapy to individual patients. Although larger multicenter 

prospective trial efforts are currently under way (11), completing these studies will take 

time. On the other hand, although early detection has not been the focus in the diagnosis of 

male breast cancer, the benefits of early detection with targeted screening in men have been 

anecdotally reported (12), and screening in select high-risk individuals is a clinically 

actionable step at the patient level that could potentially improve individual outcomes.

Male breast cancer, although uncommon, can be deadly. More men will die of breast cancer 

(480 deaths in 2550 cases) than of testicular cancer (400 deaths in 9310 cases) in the United 

States in 2018, according to the estimates of the American Cancer Society (5). Thus, an 

unmet need exists to better understand male breast cancer, to optimize its treatment and 

follow-up.

Male Breast Cancer: Current State of Disparity

It should come as no surprise that disparity exists between the survival outcomes of male 

breast cancer patients and female breast cancer patients, owing to a lack of screening and 

less tailored therapy in men (13–16), but the gap has continued to widen since screening 

programs were put in place for female breast cancer in the 1990s (15). In pooled data from 
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multiple studies comparing stage-matched disease-free and overall survival between male (n 
= 885) and female (n = 88 727) breast cancer patients, men demonstrated significantly 

poorer long-term survival as compared to women (Table 2) (13–15).

In a large nationwide population-based registry comparison of male and female breast 

cancer in Denmark, where access to high-quality health care is free, a marked disparity in 

overall survival was identified between male and female breast cancer patients: 5-year and 

10-year survival rates of 55.1% and 31.7%, respectively, for male breast cancer patients, 

compared with 76.8% and 59.3% for female breast cancer patients (15). While female breast 

cancer survival saw significant improvement over time (span of 30 years) (P < .0001), there 

was no change in male breast cancer survival (15). Along the same line, in the findings from 

a different study, investigators noted that death rates from male breast cancer have not 

decreased since 1975, despite a concurrent decline in mortality from female breast cancer 

(17). At a time when discussion of overdiagnosis of female breast cancer is necessary (18), 

the opposite conversation is likely needed for male breast cancer, which typically manifests 

only when clinically evident, usually with a larger tumor size, a more advanced disease 

stage, and a higher likelihood of lymph node involvement (4,16) (Fig 1).

Data suggest that the survival disparity between men and women with breast cancer may be 

greatest in early disease. In the results of a study of patients in the Veterans Affairs Central 

Cancer Registry that compared male breast cancer patients (n = 612) with female breast 

cancer patients (n = 2413), investigators found that the largest survival disparity was in 

patients with stage I or stage II disease; in fact, in lymph node–negative patients, the median 

survival was only 6.1 years for male breast cancer patients, compared with 14.6 years for 

female breast cancer patients (16), a finding that highlights the need for early detection of 

male breast cancer.

Additional data exist to suggest that even in the setting of recurrent disease, men fared worse 

than women, with a male median survival of only 1 year, compared with a female median 

survival of 2 years, from recurrent breast cancer (19). Finally, in the results of an analysis of 

data from the National Cancer Institute Surveillance, Epidemiology, and End Results 

(SEER) program, investigators suggested that the continued increase in the incidence of 

male breast cancer and a concurrent decline in the incidence of female breast cancer in the 

United States are not related to fluctuationsin breast cancer risk factors shared by men and 

women, but rather are more likely attributed to the currently divergent approach to the 

diagnosis and treatment of male and female breast cancers (3).

Male Breast Cancer: A Distinct Disease

The stage-matched disparity in survival of men and women with breast cancer is not 

accounted for by the more advanced manifestation of male breast cancer alone. Emerging 

data suggest that male breast cancer and female breast cancer likely differ in tumor biology 

and genetic signatures (20–22) (Table 3). Compared with female breast cancer, male breast 

cancer is overwhelmingly ER positive (>90%), and the most common histologic subtype is 

the ER-positive, PR-positive, human epidermal growth factor receptor 2 (HER2)–negative 

subtype. Despite this fact, not all male patients with ER-positive breast cancer receive 

tamoxifen treatment (11). While triple-negative breast cancer comprises 10%–15% of 
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female breast cancer (23), it is exceedingly rare in male breast cancer (<0.5%) (Fig 2). 

Similarly, male breast cancers are predominantly ductal in origin, and lobular cancers are 

rare (<0.5%) becausethe male breast intrinsically lacks lobules. A small preponderance of 

papillary cancers has also been described in the setting of male breast cancer (11).

In female breast cancer, the histologic grade of the tumor is an established prognostic 

indicator that has been correlated with disease-free survival and overall survival (24). 

However, the histologic grade of the tumor is not necessarily correlated with clinical 

outcomes in male breast cancer, as shown by the results of a recent large multicenter trial 

with central pathology review of 1483 cases of male breast cancer (20).

Similarly, male breast cancer oncogenetics differs from that of female breast cancer. 

Although from a clinicopathologic standpoint, male breast cancer (most are ER positive and 

HER2 negative) should resemble ER-positive HER2-negative luminal molecular subtypes of 

female breast cancer, which commonly harbor somatic genetic alterations such as PIK3CA 
and TP53 mutations, these genetic alterations are found less frequently in male breast cancer 

(22). Similarly, mutations of the MAP3K4 gene (mitogen-activated protein kinase kinase 

kinase 4 gene) and of the NCOR1 gene (nuclear receptor corepressor 1 gene), which are 

frequently found in female breast cancer, are not encountered in male breast cancer (22). 

Other genetic mutations affect male breast cancer disproportionately. Although mutation of 

the PALB2 gene (partner and localizer of BRCA2 gene) is found in only 1% of female 

breast cancers, it is seen in 16% of male breast cancers (22). Amplification of the EMSY 
gene (EMSY, BRCA1 interacting transcriptional repressor gene) is found in 13% of female 

breast cancers but in 35% of male breast cancers (22).

These findings are suggestive of a distinct repertoire of somatic changes driving the disease 

process of male breast cancer. Breast cancer in men is not the same disease as in women, 

and male breast cancer–specific data are needed to optimize diagnostic and treatment 

strategies (10). Of note, specific functions of the aforementioned genes can be found in the 

Genetics Home Reference database of the National Institutes of Health (25).

Male Breast Cancer: Diagnostic Challenges

Clinical Diagnostic Challenges

Male breast cancer diagnosis is challenging not only because of the lack of screening but 

also because of limited awareness and education, as well as a general inclination among men 

to delay care (26). Frequently, the diagnosis of already advanced manifestations of breast 

cancer is further delayed among men because of a lack of or inappropriate clinical care (Fig 

3). Indeed, investigators have shown that men with breast cancer typically seek medical care 

and evaluation after a considerable delay (mean duration of symptoms, 10–30 months) (27–

29), which is consistent with the fact that more than 40% of male breast cancers manifest as 

stage III or stage IV disease (29). This delay in no small way reflects a lack of awareness 

and understanding of male breast cancer. In a 2010 interview survey of men with a family 

history of breast cancer, nearly 80% of them were not aware that men could get breast 

cancer, 40% voiced concerns that a diagnosis of breast cancer would be demasculinizing, 

and 0% reported ever discussing male breast cancer with a clinical provider (30).
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Beyond breast cancer, it is well known that men tend to avoid or delay clinical care in 

general, compared with women. In developed countries, men not only use health services 

less than women but also are less healthy than women and have higher mortality rates. In 

fact, being male is an independent risk factor for early mortality (26,31).

For all of these reasons, the current point of care for male breast cancer at clinical 

manifestation is poorly situated and highly limited, and strategies for earlier diagnosis are 

needed. At the same time, wider public awareness of male breast cancer is important. 

Despite burgeoning community-based efforts to advocate for awareness of male breast 

cancer (32), more can be done to educate the public, modeling after the successful 

campaigns to advocate for awareness of breast cancer in women.

Radiologic Diagnostic Challenges

Anatomic Considerations.——Important anatomic differences exist between male and 

female breasts, which have diagnostic and prognostic implications. The relative paucity of 

breast tissue in men places tumors close to the skin and nipple, increasing the likelihood of 

dermal lymphatic spread and early regional metastasis. Anatomically, male breast tissue 

closely abuts the skin and pectoral fascia and shares lymphatic drainage with the skin by 

way of the subareolar plexus and also into the axilla (33,34). In comparison, the primary 

lymphatic network in the female breast is centered in the substance of the breast in a 

typically larger volume of fibroglandular tissue, with drainage into the axilla, and is less 

dependent on the superficial or deep tributaries of lymphatic pathways. Because there is 

usually a larger intervening volume of tissue encasing the tumor in women than in men, 

dermal involvement is less common in female breast cancer, compared with male breast 

cancer. This disparity is further exacerbated by the often delayed clinical care and the larger 

tumor size at diagnosis in men (27) (Fig 4).

In comparison with female breast cancer, male breast cancer has been shown to have a 

higher propensity for lymphatic invasion (63%) (33). Male breast cancer involves the skin 

more frequently than female breast cancer (40% vs 5%–10%), invades the nipple more 

frequently (48% vs 5%–10%), and is more commonly associated with axillary nodal 

metastasis (60%–80% vs 10%–15%), all of which have been shown to be important 

predictors of adverse survival (33,35–39) (Fig 5). However, male breast cancer is also more 

likely than female breast cancer to be luminal A–like and luminal B–like molecular subtypes 

that are ER receptor positive and is less likely to be of the basal-like subtype, all of which 

are good prognostic indicators (9). Less aggressive molecular subtypes and more indolent 

tumor growth may in part contribute to delayed manifestation despite the fact that a male 

breast cancer should be easily detected if it comes to clinical attention. All things 

considered, earlier diagnosis of male breast cancer should be able to provide considerable 

improvement in individual clinical outcomes.

Central Location versus Eccentric Location.——The classic teaching is that a 

central location compared with an eccentric location of a mass in a male breast usually 

differentiates cancer from gynecomastia. In reality, because the volume of the male breast is 

fairly small compared with that of the female breast, male breast cancer more often than not 
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(58%) is subareolar and relatively central in location (Fig 6) (40). This location is also 

prevalent because male breast cancer is predominantly ductal in origin and most often arises 

from central ducts (11). Nevertheless, when a mass is eccentric in location in the male 

breast, suspicion should be raised for cancer (Fig 7). Along the spectrum of benign male 

breast disease more commonly encountered in the diagnostic setting, gynecomastia is 

typically central in location; and other benign conditions, including sebaceous cyst, oil cyst, 

lipoma, hematoma, or lymphoma, are most likely to be eccentric (41). Finally, if a mass has 

an unusual manifestation for breast cancer (Fig 8), consider other primary malignancies or 

secondary metastatic involvement of the breast, both of which are statistically more common 

than breast cancer in older men (5). Because male breast cancer is diagnosed late in life 

(median age at diagnosis of breast cancer, 70 years in men vs 60 years in women), it is 

important to be aware of any personal history of extramammary malignancy, and metastasis 

should always be considered (15,16).

Gynecomastia.——Gynecomastia is benign proliferation of rudimentary breast tissue in 

men, including ductal hyperplasia and periductal stromal proliferation. On the basis of the 

mammographic appearance, there are three subtypes of gynecomastia: the nodular, dendritic, 

and diffuse forms (Fig 9). Nodular gynecomastia appears as a subareolar mass and may 

mimic cancer (Fig 9d). Dendritic gynecomastia has a classic flame- or fan-shaped 

configuration, which is diagnostic at mammography (Fig 9c, 9d). Diffuse gynecomastia is 

most often seen in patients with exogenous estrogen exposure and resembles dense 

fibroglandular tissue in the female breast (Fig 9b). Gynecomastia is often asymmetric. It can 

be physiologic or may be due to any of a number of possible known causes (Table 4). 

Gynecomastia is exceedingly common, found in 40%–55% of all men in one autopsy study, 

and has a trimodal age distribution when it is physiologic, with the rate of occurrence 

peaking in the neonatal, pubertal, and senescent populations (42).

Clinical assessment is the mainstay for diagnosing gynecomastia, and confirmation with 

imaging is usually not recommended (43), yet gynecomastia is the most common reason for 

diagnostic examinations in men because of the often unilateral symptoms and indeterminate 

findings at physical examination. Although gynecomastia is a benign entity, questions have 

been raised about whether there might be a possible association between gynecomastia and 

male breast cancer because of the shared hormonal risk factors (high-estrogen or low-

testosterone states). Of interest, gynecomastia was found to be a significant risk factor for 

male breast cancer in the results of a large series of cases from the National Institutes of 

Health Male Breast Cancer Pooling Project (n = 2405) (odds ratio, 9.78; 95% confidence 

interval: 7.52, 12.7) (44), as well as in the results of a separate study that used the U.S. 

Department of Veterans Affairs medical care system (n = 642) (odds ratio, 5.86; 95% 

confidence interval: 3.74, 9.17) (45).

The greatest barrier to screen detection of breast cancer in women is the masking of cancer 

by fibroglandular tissue at mammography—a barrier reflected by the way breast density is 

currently categorized in the Breast Imaging Reporting and Data System (BI-RADS) lexicon 

(46) and by the ongoing quest to improve diagnostic accuracy by minimizing overlapping 

tissue (47). The same challenge, to a much lesser extent, is encountered in diagnosing breast 

cancer in men with gynecomastia. In most cases of small-volume gynecomastia, 
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mammography is sufficient to exclude other abnormalities, and US is generally obviated 

because the sonographic appearance of gynecomastia may overlap with that of cancer. Small 

cancers central to the nipple, however, can be masked by gynecomastia at mammography 

(Fig 10), and US is helpful in these cases to delineate possible masses. Similarly, in select 

cases of high clinical suspicion for malignancy and a substantial presence of gynecomastia, 

US can be of benefit (Fig 11). More recent implementation of digital breast tomosynthesis, 

which improves mammographic evaluation, likely also helps increase diagnostic confidence 

when evaluating gynecomastia.

Calcifications.——Calcifications are less commonly encountered than masses in male 

breast cancer patients, compared with female breast cancer patients (33), a finding that is 

consistent with the fact that male breast cancer is typically diagnosed later in the disease 

process as compared to female breast cancer (Fig 1). In male breast cancer, calcifications 

can be seen either in association with masses (Figs 4, 7)or alone (Fig 12). Male breast cancer 

is more likely to assume a pseudobenign appearance as compared to female breast cancer, 

with masses more likely to be round or oval (Fig 6) and with calcifications more likely to be 

larger, rounder, coarser, and less numerous (Fig 12). In contrast, the typical morphology of 

female breast cancer includes spiculated and irregular masses and pleomorphic fine 

calcifications.

Because most male breast cancer is ductal in origin (90%) (11) and because ductal 

carcinoma in situ is the most common precursor to male breast cancer (98%) (48), 

mammographic imaging earlier in the development of male breast cancer is likely to show 

calcifications more frequently. Although the current American Society of Clinical Oncology 

Multidisciplinary Guidelines for men at high risk for breast cancer include possible 

consideration of mammographic screening only when gynecomastia or glandular tissue is 

demonstrated at baseline (49), high-risk men may benefit from screening regardless of 

presence of breast tissue, because ductal carcinoma in situ manifests as calcifications, which 

are well delineated at mammography whether tissue is present or not (Fig 12).

Male Breast Cancer: Delineating Risk Factors

Definition of High Risk in Men

Although high-risk status in women is clearly associated with a lifetime risk of breast cancer 

of 20%–25% or more (50), what constitutes high risk in men is less well defined. The notion 

of “average risk” for development of breast cancer differs greatly between women and men 

(lifetime risk of 1/8 vs 1/833) (51), making it difficult to model how we categorize risk in 

male breast cancer after how we categorize risk in female breast cancer. Although many of 

the predisposing risk factors for male breast cancer are known, limited data exist with regard 

to the exact disease incidence and the prevalence of breast cancer and its prognosis among 

the subgroups of men at risk, because male breast cancer on the whole is so uncommon. For 

this reason, for the purpose of our discussion and throughout this article, we define high risk 
as any risk above average. As research moves forward, evidence-based risk assessment will 

certainly be needed to more clearly delineate the level of breast cancer risk in men, to further 

tailor screening frequency, as well as therapeutic strategies and risk reduction strategies.
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Who Is at Risk for Male Breast Cancer?

As with all cancers, age is an important risk factor for male breast cancer, which peaks at 75 

years of age (49). However, in the clinical setting, male breast cancer is frequently 

encountered earlier in life, when additional risk factors are present (Figs 2, 4, 6, 7, 11–15) 

(Table 5). It is estimated that up to 20% of men with male breast cancer report a family 

history of breast or ovarian cancer, and 10% have an identifiable deleterious genetic 

mutation, most commonly a BRCA2 mutation. Less commonly implicated genes include 

PTEN, CHEK2, and BARD1 (Figs 12, 15). Therefore, all men who are diagnosed with 

breast cancer currently undergo genetic testing as recommended by the American Society of 

Clinical Oncology, and in part serve as sentinel cases indicating an elevated risk for their kin 

(49).

In addition, a hormonal imbalance between the levels of estrogen and androgen (relative 

excess of estrogen vs androgen) owing to many causes—including exogenous estrogen 

exposure (trans-gender women), obesity (body mass index ≥ 30), heavy alcohol 

consumption, liver and testicular damage, or Klinefelter syndrome (47, XXY)—has been 

associated with male breast cancer (27). Various exposures, including prior mantle radiation 

therapy and occupational exposures to polycyclic aromatic hydrocarbons, exhaust emission, 

electromagnetic fields, and high ambient temperature, among others, are further risk factors 

associated with breast cancer (27,45) (Fig 10).

Racial and Ethnic Considerations

Male breast cancer is known to be particularly prevalent among certain racial and ethnic 

groups. Data from the California Cancer Registry and the National Cancer Database 

disclosed that the male breast cancer incidence is higher among African American men, who 

are more likely to be diagnosed at a younger age and are less likely to undergo treatment, 

compared with their white counterparts (52,53). In fact, not only are African American men 

at increased risk for male breast cancer, younger African American men (<65 years old) 

have a 76% higher risk of death from breast cancer compared with similarly aged white 

men, after adjusting for other clinical factors (52,53). This difference is likely attributable, at 

least in part, to disparity in socioeconomic status and access to care, which has been widely 

documented in the setting of female breast cancer among different racial and ethnic groups.

Men of Ashkenazi Jewish descent are another group at increased risk for breast cancer, 

largely owing to a high prevalence of founder germline mutations in BRCA1 and BRCA2 
(54). African American men and men of Ashkenazi Jewish descent are more likely than the 

general population to be diagnosed with male breast cancer, and the latter group is more 

likely than other members of the Jewish community to have breast cancer. In the results of a 

study from the Israel Cancer Registry, investigators found that 78% of all breast cancers in 

Jewish men were identified in those with Ashkenazi ancestry, and Ashkenazi Jewish men 

were significantly more likely than Sephardic Jewish men to harbor breast cancer (odds 

ratio, 1.8; P = .001) (55). In comparison with non-Jewish men with breast cancer, 10% of 

whom carry BRCA1 or BRCA2 mutations, 20% of Jewish men with breast cancer carry 

such mutations (54).
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Multigene Panel Testing: A Step Forward

Revolutionary advances in genomics in the past 2 decades have made it possible to perform 

genetic testing for clinical assessment of personal cancer risks. The advent of next-

generation sequencing has dramatically improved throughput of DNA sequencing. Around 

1990–2003, sequencing the first human genome (the Human Genome Project) took 13 years 

and cost more than a billion dollars. Today, human genome sequencing is available for 

clinical use, takes 1–2 days, and costs several thousand dollars. This change laid the 

foundation for commercially available multigene panel testing, which has been widely 

adopted in genetic testing of women at high risk for hereditary breast cancer (56). These 

tests require either blood or saliva samples and must be performed at facilities approved in 

accordance with the Clinical Laboratory Improvement Amendments of 1988. Test results are 

usually returned within 2–4 weeks, and costs of the tests are covered by most insurance 

plans owing to the federal Genetic Information Nondiscrimination Act of 2008. As a result 

of such improved genetic testing, women at risk are able to be tested for multiple genetic 

mutations predisposing to female breast cancer simultaneously, including BRCA1, BRCA2, 

the ATM gene (ATM serine/threonine kinase gene), CHEK2, PALB2, TP53 (Li-Fraumeni 

syndrome), PTEN (Cowden syndrome), the CDH1 gene (cadherin 1 gene), and the STK11 
gene (serine/threonine kinase 11 gene), among others (6,57,58) (Table 6).

Because of more systematic genetic counseling and risk stratification among women with 

breast cancer who are at increased risk for breast cancer (ie, family history, known 

mutations), their male relatives who are at elevated risk for breast cancer are being 

increasingly identified. Wider clinical use of genetic testing (multigene panel) is allowing 

men with genetic mutations to be recognized before development of breast cancer, which 

makes targeted screening feasible. At the same time, as our knowledge of genetic alterations 

in male breast cancer evolves, the gene panels are likely to look different for male breast 

cancer and female breast cancer in the future (22).

Targeted Screening and Surveillance in Men

BRCA1 and BRCA2 Mutations

BRCA1 and BRCA2 are highly penetrant autosomal dominant tumor suppressor genes 

strongly as sociated with early development of breast cancer, both in women and in men. 

Genetic mutations involving BRCA1 or BRCA2 and polymorphisms are well categorized in 

the Breast Cancer Information Core open-access online database run by the National Human 

Genome Research Institute (59).

In women, BRCA1 or BRCA2 germline deleterious mutations confer significantly increased 

risks for breast and ovarian cancers. Absolute lifetime risk for breast cancer is 65% in 

female BRCA1 carriers and 40% in female BRCA2 carriers, compared with 12% in the 

average woman. BRCA1 mutation has been associated with the more-aggressive triple 

receptor–negative tumor molecular subtype (ER negative, PR negative, and HER2 negative) 

(60), concurrent early disease onset, and a family history of breast cancer, particularly in 

those with Jewish ancestry, further amplifying the already increased risks (6,54). Women 

with BRCA1 or BRCA2 mutations therefore not only undergo annual mammographic 
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screening but also are recommended to undergo additional supplemental annual screening 

with contrast material–enhanced breast MRI (50). Fundamental risk reduction strategies of 

prophylactic mastectomy and salpingo-oophorectomy are routinely carried out in women to 

minimize risks.

Male carriers of BRCA1 or BRCA2 mutations are similarly at elevated risk for breast 

cancer, with BRCA2 mutation conferring higher risk than BRCA1 mutation. Absolute 

lifetime risk for breast cancer is 2% in male BRCA1 carriers and 8% in male BRCA2 
carriers, compared with 0.1% in the average man, although risks can be substantially higher 

when combined with a family history of breast cancer (61). Even though the absolute risk of 

developing cancer in male BRCA1 or BRCA2 mutation carriers is much lower than in their 

female counterparts, the relative increase in risk from baseline is greater in men (increased 

by 20-fold for BRCA1 and 80-fold for BRCA2 mutation carriers), compared with that in 

women (increased by fourfold for BRCA1 and threefold for BRCA2 mutation carriers). 

Because survival in male breast cancer patients is poor on the whole and because breast 

cancer–specific mortality is especially high in men younger than 50 years old (11), selective 

mammographic screening in men with BRCA1 or BRCA2 mutations may be warranted. It is 

also important to mention that male BRCA1 or BRCA2 mutation carriers are at increased 

risk for prostate cancer, pancreatic cancer, and melanoma. Of note, BRCA2 mutation is 

associated with more-aggressive prostate cancer (higher histologic grade and increased 

metastasis) (6).

The current National Comprehensive Cancer Network guidelines (v 1, 2018) for male 

carriers of BRCA1 or BRCA2 mutations include (a) annual clinical breast examination and 

self-examination to begin at 35 years old and (b) prostate cancer screening to begin at 45 

years old (6). Mammographic screening is not recommended owing to the limited data 

supporting imaging in men (Table 7) (6). Nevertheless, many male carriers of BRCA1 or 

BRCA2 mutations who have a concurrent family history and other risk factors often decide 

to pursue mammographic screening, in consultation with their clinicians (Fig 13).

Klinefelter Syndrome

Klinefelter syndrome is characterized by the addition of at least one X chromosome to the 

normal XY karyotype (47, XXY), which results in an elevated gonadotropin level and a 

decreased testosterone level, as well as an estrogen level up to twice that of normal men. 

This increase in the relative estrogen-to-androgen ratio in these individuals is associated 

with testicular dysgenesis, gynecomastia, and a markedly increased risk of breast cancer. 

Compared with average men (46, XY), those with Klinefelter syndrome have a 50-fold 

increase in the relative risk of developing breast cancer, as well as a 60-fold higher breast 

cancer–specific mortality (62,63). For these reasons, although no formal breast screening 

guideline currently exists for patients with Klinefelter syndrome, targeted screening in this 

group may be of benefit (Fig 14). Patients with Klinefelter syndrome are also at substantially 

increased risks for non-Hodgkin lymphoma and lung cancer (62).
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Personal History

Because a personal history of male breast cancer is an indication for genetic counseling and 

testing owing to its high association with hereditary factors predisposing to breast cancer, it 

is not unexpected that men with a diagnosis of breast cancer would have an elevated risk for 

recurrence. In the results of a study assessing the risk of subsequent cancer among 1788 men 

unselected for other risk factors who had a diagnosis of primary breast cancer and who were 

registered with the National Cancer Institute Surveillance, Epidemiology, and End Results 

program (mean follow-up, 4 years), investigators found that the risk of developing a 

contralateral second breast cancer was increased by nearly 30-fold, compared with average 

men, with the highest risk seen in men who had breast cancer diagnosed earlier in life (<50 

years old) (increased by 110-fold) (64). This increased risk is in contrast to that in women 

with a personal history of breast cancer, whose subsequent risk is increased by only two- to 

fourfold compared with the general population (64).

In the results of a separate study from the Swedish Family-Cancer Database, investigators 

found that a personal history of male breast cancer confers a 93-fold increased risk of 

subsequent breast cancer in men, compared with only a threefold increases risk in the female 

counterparts in this population. Of interest, the risk of recurrence was highest in men who 

were more than 10 years past their initial breast cancer diagnosis (65). Although the absolute 

risk of recurrence of male breast cancer is lower than that of female breast cancer, the 

relative risk of developing a second breast cancer was substantially higher in men, compared 

with women. For these reasons, mammographic screening should be considered, particularly 

when a family history and a genetic predisposition or other identifiable risk factors are 

present concurrently, factors that likely increase the stakes (Figs 12, 15).

Family History

A family history of breast and/or ovarian cancer is a significant risk factor for male breast 

cancer, and up to 20% of men with breast cancer report such a history. In the results of a 

prospective cohort study of more than 300 000 men in the National Institutes of Health–

American Association of Retired Persons diet and health study, investigators showed that a 

family history of a first-degree relative with breast cancer is significantly associated with an 

increased risk of male breast cancer (relative risk, 1.92; confidence interval: 1.19, 3.09) (66). 

This risk was accentuated if the affected first-degree relative was a sister (relative risk, 2.25) 

and was even further enhanced if multiple relatives were afflicted, with a relative risk of 9.73 

when both a mother and a sister had breast cancer (66) (Figs 12, 15).

A family history invariably overlaps with genetic mutations and is more common in families 

with germline mutations such as BRCA1 or BRCA2 mutations. For example, in the results 

of one study, investigators found that male breast cancer in association with a family history 

of breast and/or ovarian cancer was predictive of a BRCA2 mutation 77% of the time (67). 

This association is further complicated by aggregation of several highly prevalent founder 

mutations of BRCA1 or BRCA2 in the Ashkenazi Jewish population, which accounts for 

why a family history of breast cancer poses greater risks for Jewish men, compared with 

non-Jewish men (54). No guideline currently exists for mammographic screening in men 

with a family history of breast and/or ovarian cancer; however, those with multiple affected 
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first-degree family members, concurrent genetic mutations, and other risk factors likely have 

an overall higher lifetime risk of developing male breast cancer and may benefit from 

screening and early cancer detection (Figs 12, 15).

Transgender

Discussion of male breast cancer in the context of breast cancer in biologically or 

phenotypically male patients is important. Transgender people represent a complex 

heterogeneous group of patients who are increasingly being referred for breast imaging 

evaluation. Male-to-female transgender patients are thought to be at increased risk for breast 

cancer owing to their often prolonged exposure to exogenous feminizing hormones and 

androgen suppression. Female-to-male transgender patients who do not undergo mastectomy 

remain at risk for breast cancer because their genotype is female. The individual family 

history and the genetic predisposition (mutations) further increase the risk of developing 

breast cancer in certain individuals.

Androgen insufficiency and exogenous estrogen exposure are established risk factors for 

breast cancer in numerous medical conditions (27). Although exposure to exogenous 

estrogen and a high cumulative lifetime exposure to estrogen have been associated with an 

increased risk of developing breast cancer (68,69), and although cases of breast cancer have 

been reported in transgender patients, the results of available retrospective cohort studies 

have not shown an increased incidence of breast cancer among transgender individuals, 

compared with the general population of the natal sex (70,71). This finding may be in part 

due to limitations in the cohort size and the study duration, given low baseline incidence of 

breast cancer in natal males (or male-to-female transgender women). Interestingly, evidence 

exists to suggest that transgender patients (specifically the male-to-female group) frequently 

present with late-stage breast cancers, which are most commonly ductal in origin, a finding 

that parallels the typical manifestation of male breast cancer in the general population 

(70,71). Among female-to-male transgender individuals, mastectomy and androgen 

supplementation are generally protective and reduce the risk of breast cancer. Rare cases of 

breast cancer in postmastectomy and androgen-treated patients have been reported, owing to 

residual tissue and the theoretical mechanism of aromatization of androgen to estrogen in the 

breast (72). Clinically, because evidence is limited and the results are mixed, transgender 

men and women, in consultation with their physicians, often pursue breast cancer screening 

on the basis of the presence of breast tissue (Fig 16).

Despite a lack of supporting evidence, there are currently published screening 

recommendations both from the Center of Excellence for Transgender Health at the 

University of California, San Francisco (73), and Fenway Health (Boston, Mass) (74), which 

in combination with recent evidence of high adherence to mammographic screening among 

transgender individuals (75), may reflect improved awareness and advocacy for these 

patients. Because more than 60% of transgender women (male-to-female) demonstrate 

mammographic density, screening may be of benefit (76). Current guidelines suggest 

screening mammography every 2 years starting at the age of 50 years in transgender patients 

who have been exposed to exogenous hormones for 5 years or longer (Table 8). Providers 

are also advised to assess additional individual risk factors such as a family history or a high 
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body mass index (>35) and discuss the risks of excessive screening (73). As we improve 

access and quality of care for transgender patients, prospective studies are needed to help 

guide screening practices.

Therapy and Survivorship

Male breast cancer has emerged with distinct biologic features, many of which have yet to 

translate into updates in treatment practices. Recent data from the International Male Breast 

Cancer Program, enrolling 1822 male patients in 23 centers from nine countries, showed that 

although male breast cancer was ER positive more than 99% of the time, tailored adjuvant 

endocrine therapy was only received in 77% of cases (11). Although many male breast 

cancers are diagnosed at an advanced stage, the use of adjuvant radiation therapy has been 

controversial and inconsistent, particularly in the setting of mastectomy (77). Modified 

mastectomy currently represents the most common form of surgical care for male breast 

cancer (70%); and lumpectomy, with or without radiation therapy, is rarely performed (1%–

13%) (78). It is possible that, given the relatively nonaggressive biologic profile 

(predominantly ductal, ER positive, HER2 negative, luminal A like or luminal B like, and, 

rarely, basal like) of male breast cancer, early detection with screening when the disease 

burden is small may allow a safe and less-extensive surgical approach in the future. As 

genetic profiling and molecular profiling become more sophisticated, the many uniquely 

affected genes in male breast cancer represent potential targets for tailored therapeutic 

interventions (22), some of which are already beginning to take shape (79). Therapy tailored 

to male breast cancer, instead of extrapolated from female breast cancer, will likely optimize 

care and improve outcomes.

Male breast cancer survivors have rather limited resources to deal with the aftermath of 

breast cancer diagnosis and treatment. Because breast cancer is so much more common in 

women than in men, male breast cancer survivors often feel isolated and stigmatized by their 

diagnosis. When male breast cancer survivors were asked about their feelings regarding a 

diagnosis of male breast cancer in one study, 30% of them reported embarrassment and 25% 

reported anxiety related to their diagnosis (80). Similarly, for men who have undergone 

treatment, discussion and support are limited with regard to disfigurement and the side 

effects of endocrine therapy, including sexual dysfunction. Regular contact with social 

workers, psychologists, and support groups has been found to be of benefit. Tailored 

survivorship guidelines for men with breast cancer are needed to engage open and regular 

dialogue in this unique group of patients (81).

Conclusion

An uncommon disease calls for an uncommon approach. In the case of male breast cancer, 

practice-based evidence is needed to pave the way for evidence-based practice. Although 

mammographic screening has no role in the general screening of men, owing to a paucity of 

disease, such screening may be of benefit among select groups that are at high risk for breast 

cancer. For the first time, improved genetic counseling and wider availability of genetic 

testing are allowing high-risk men to be recognized before they present with breast cancer, 

providing an opportunity for targeted screening, early diagnosis, and improved survival. A 
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shift in our approach to male breast cancer, including better individual risk assessment, 

education, and outreach, is urgently needed to bridge the gap between male and female 

breast cancer.

Abbreviations:

CC craniocaudal

ER estrogen receptor

HER2 human epidermal growth factor receptor 2

MLO mediolateral oblique

PR progesterone receptor
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SA-CME LEARNING OBJECTIVES

After completing this journal-based SA-CME activity, participants will be able to:

• Describe the current disparity in the diagnosis and treatment of male breast 

cancer and female breast cancer, as well as the implications of such disparity 

in survival outcomes.

• Recognize that male and female breast cancers are not exactly the same 

disease and that a more tailored approach to male breast cancer may improve 

care.

• Discuss the challenges in diagnosing breast cancer in men, as well as use of 

targeted screening in the setting of improved genetic testing and counseling.
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TEACHING POINTS

• Although male breast cancer accounts for only 1% of all breast cancers, its 

incidence has increased by 20%–25% in the past few decades and continues 

to rise.

• The stage-matched disparity in survival of men and women with breast cancer 

is not accounted for by the more advanced manifestation of male breast 

cancer alone. Emerging data suggest that male breast cancer and female 

breast cancer likely differ in tumor biology and genetic signatures.

• Male breast cancer is more likely to assume a pseudobenign appearance as 

compared to female breast cancer, with masses more likely to be round or 

oval and with calcifications more likely to be larger, rounder, coarser, and less 

numerous.

• Current guidelines suggest screening mammography every 2 years starting at 

the age of 50 years in transgender patients who have been exposed to 

exogenous hormones for 5 years or longer. Providers are also advised to 

assess additional individual risk factors such as a family history or a high 

body mass index (>35) and discuss the risks of excessive screening.

• Although mammographic screening has no role in the general screening of 

men, owing to a paucity of disease, such screening may be of benefit among 

select groups that are at high risk for breast cancer. For the first time, 

improved genetic counseling and wider availability of genetic testing are 

allowing high-risk men to be recognized before they present with breast 

cancer, providing an opportunity for targeted screening, early diagnosis, and 

improved survival.
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Figure 1. 
Juxtaposition of typical clinical manifestations of male (a, b) and female (c) breast cancer. 

(a, b) Mediolateral oblique (MLO) (a) and craniocaudal (CC) (b) mammographic views of 

the left breast of a 65-year-old man presenting with a palpable irregular mass in the left 

breast show the mass (arrow) causing nipple retraction, findings consistent with an invasive 

cancer. (c) CC mammographic view of the right breast of a 45-year-old asymptomatic 

woman shows screening-identified calcifications (arrows), findings consistent with in situ 

cancer.
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Figure 2. 
Triple-negative breast cancer in a 54-year-old man who presented with an enlarging left 

axillary mass that was first palpated 3 years earlier. (a, b) Diagnostic MLO (a) and CC (b) 
mammographic views of the left breast show that an irregular mass (arrows on a) in the left 

axilla was only depicted on the MLO view. No other mass was depicted in either breast. (c) 
Gray-scale US image in sagittal projection shows a corresponding irregular mass with 

central areas of necrosis in the left axilla. The findings from histopathologic examination 

and testing of the specimen from core biopsy of the mass disclosed triple-negative (ER-

negative, PR-negative, HER2-negative) invasive ductal carcinoma. The patient has a family 

history of breast cancer diagnosed in his mother when she was 52 years old; he has no 

known genetic mutation.
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Figure 3. 
Typical clinical manifestations of male breast cancer as palpable irregular breast masses 

depicted on static US images in four distinct patients. (a) Delay in diagnosis in a 54-year-old 

man who had a palpable breast mass for 3 years before presentation: US image shows the 

breast mass, with findings consistent with an invasive ductal carcinoma. (b) Delay in 

diagnosis in a 53-year-old man who had a palpable breast mass for the previous 3.5 years 

and presented with the more recent onset of bloody nipple discharge: US image shows the 

breast mass, with findings consistent with a papillary carcinoma. (c) US image shows a 

palpable breast mass in a 76-year-old man who initially presented to the dermatology 

department for evaluation. Invasive ductal carcinoma was later diagnosed. (d) US image 

shows a palpable breast mass in a 54-year-old man who initially presented to the 

musculoskeletal department for evaluation. Invasive ductal carcinoma was ultimately 

diagnosed.

Gao et al. Page 23

Radiographics. Author manuscript; available in PMC 2020 July 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 4. 
Multiple breast masses in a 58-year-old man with a family history of breast cancer 

(diagnosed in his sister at 48 years old) and no known genetic mutation, who presented for 

evaluation of a palpable area of concern in the left breast. (a, b) Diagnostic MLO (a) and CC 

(b) mammographic views of the left breast show multiple masses (solid arrows) in the upper 

outer quadrant and concurrent subareolar gynecomastia. The masses were associated with 

calcifications (dashed arrow). (c) Mediolateral (ML) magnification mammographic view 

best shows the calcifications. (d) Gray-scale US image shows corresponding clustered 

masses (arrows) spanning 5–6 cm, which reflects a large disease burden. US-guided biopsy 

was performed, and the findings from histopathologic examination and testing of the biopsy 

specimen yielded a diagnosis of ER-positive, PR-positive, HER2-negative invasive ductal 

carcinoma and ductal carcinoma in situ.
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Figure 5. 
Invasive ductal carcinoma in a 70-year-old man of Ashkenazi Jewish ancestry who had a 

family history of breast cancer in multiple sisters and a maternal aunt, as well as a mutation 

of the CDKN2A gene (cyclin dependent kinase inhibitor 2A gene), who presented with a 

palpable mass in the left breast. (a, b) MLO (a) and CC (b) diagnostic mammographic views 

show an irregular retroareolar mass (arrows) in the left breast, causing nipple retraction 

(arrowhead on a). (c) Gray-scale US image shows a corresponding irregular mass (arrows) 

in the retroareolar area of the left breast, with direct invasion (arrowhead) of the overlying 

skin and nipple-areolar complex. US-guided biopsy was performed, and histopathologic 

analysis showed ER-positive, PR-positive, HER2-negative invasive ductal carcinoma. 

Gao et al. Page 25

Radiographics. Author manuscript; available in PMC 2020 July 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Mastectomy was performed, and the histopathologic results confirmed the presence of 

nipple involvement and lymphovascular invasion.
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Figure 6. 
Retroareolar invasive ductal carcinoma in a 54-year-old Ashkenazi Jewish man who 

presented with a palpable mass in the right breast and who had a family history of breast 

cancer diagnosed in a sister (at 51 years old), a maternal aunt (at 60 years old), and his 

maternal grandmother (at 65 years old), as well as melanoma diagnosed in his father (at 65 

years old). (a, b) MLO (a) and CC (b) mammographic views show a centrally located 

retroareolar mass (arrow) in the right breast. (c) Color Doppler US image also shows the 

mass. Biopsy of the mass was performed, and histopathologic analysis showed an ER-

positive, PR-positive, HER2-negative invasive ductal carcinoma. Despite the considerable 

family history, this patient tested negative for any known genetic mutations.
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Figure 7. 
Eccentric invasive ductal carcinoma in a 50-year-old man with a family history of breast 

cancer (diagnosed in his mother at 45 years old), who presented with recent bloody nipple 

discharge, as well as a left breast mass that had been palpable for more than 3 years. (a, b) 
MLO (a) and CC (b) diagnostic mammographic views show an irregular periareolar mass 

(arrow) eccentric to the left nipple. (c) Magnification mammographic view shows that the 

mass is associated with calcifications (arrows). (d) Gray-scale US image shows a periareolar 

mass (arrow) that corresponded to the mammographic mass and is either a complex cystic 

and solid mass or an intracystic mass. A biopsy was performed, and histopathologic analysis 

showed an invasive ductal carcinoma with papillary features.
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Figure 8. 
Mycosis fungoides in a 72-year-old man who presented with general malaise, weight loss, a 

palpable mass in the right breast, and bilateral palpable axillary masses. (a–c) Diagnostic 

mammography: MLO views of the right (a) and left (b) breasts and CC view of the right 

breast (c) show a large radiopaque mass (solid arrows on a, c) in the posterior part of the 

right breast extending into the axilla, with associated stranding and dermal thickening. An 

enlarged lymph node (dashed arrow on b) is depicted in the left axilla. (d) Color Doppler US 

image shows a 12-cm hypervascular right breast mass (arrows) with edema and overlying 

skin thickening, along with bilateral enlarged axillary lymph nodes. (e) Gray-scale US image 

shows a representative example of the bilateral enlarged axillary lymph nodes. (f) 
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Subsequent axial PET/CT image at the level of the breasts shows a highly FDG-avid right 

breast mass (arrow) with mildly FDG-avid overlying skin. Marked systemic enlargement of 

lymph nodes was found throughout the nodal stations in the body. (g) Axial PET/CT image 

at the level of the axillae shows enlarged lymph nodes (arrows) in both axillae. Biopsy of the 

breast mass and select lymph nodes was performed, and histopathologic analysis showed 

mycosis fungoides, a common form of cutaneous T-cell lymphoma.
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Figure 9. 
Gynecomastia depicted as increased retroareolar fibroglandular tissue in four separate 

patients: Bilateral MLO and CC mammographic views of a 39-year-old man (a), a 75-year-

old man (b), a 41-year-old man (c), and a 60-year-old man (d). Gynecomastia can often be 

asymmetric (a, c, d). Three subtypes of gynecomastia may be seen. Dendritic gynecomastia 

has a classic flame-shaped form, as seen in the right breast on c and the left breast on d. 

Nodular gynecomastia is depicted as a retroareolar mass in the right breast on d. Diffuse 

gynecomastia is seen as diffusely increased breast tissue bilaterally, mimicking female 

breasts, as depicted in both breasts on b. In this case (b), diffuse gynecomastia was a result 

of end-stage liver failure.

Gao et al. Page 31

Radiographics. Author manuscript; available in PMC 2020 July 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 10. 
Gynecomastia masking a small cancer in a 75-year-old man presenting with a palpable right 

retroareolar mass, who had a history of chest irradiation for lymphoma treatment but no 

known family history or genetic mutation. (a, b) Diagnostic MLO (a) and CC (b) 
mammographic views show bilateral flame-shaped dendritic gynecomastia on both views. In 

the retroareolar area of the right breast, a minimally increased density (arrow on b) was 

depicted on the CC view. (c) Targeted gray-scale US image of the retroareolar region of the 

right breast shows an irregular mass (arrows) central to the nipple. Biopsy of this mass was 

performed, and histopathologic analysis showed a diagnosis of ER-positive, PR-positive, 

HER2-negative invasive ductal carcinoma.
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Figure 11. 
Benefits of US in a case at high clinical suspicion for malignancy. A 50-year-old man of 

Ashkenazi Jewish ancestry who had bloody right nipple discharge and normal initial 

imaging workup underwent central duct excision at another institution, with surgical 

pathology results showing ductal carcinoma in situ with positive margins. This patient 

subsequently presented to our institution for further care. (a, b) Diagnostic MLO (a) and CC 

(b) mammographic views show the site of previous surgery in the right breast, as 

demarcated by a scar marker (a, b). Moderate bilateral gynecomastia was depicted as dense 

subareolar tissue in both breasts. No mass was seen at mammography. (c, d) Gray-scale US 

images show an irregular mass (arrow) in transverse (c) and sagittal (d) projections in the 

periareolar region of the left breast. A postoperative seroma was seen in the right breast (not 

shown). The patient underwent bilateral mastectomy, and surgical pathology results showed 
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ER-positive, PR-positive, HER2-negative invasive ductal carcinoma in the left breast and 

ER-positive, PR-positive, HER2-negative ductal carcinoma in situ in the right breast.
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Figure 12. 
Calcifications depicted on screening mammogram of a 53-year-old Ashkenazi Jewish man 

with extensive family history of breast cancer (diagnosed in his father, two sisters, and 

paternal grandmother), who recently tested positive for BARD1 gene mutation (a BRCA1-

associated RING domain 1 gene mutation). (a, b) Screening MLO (a) and CC (b) 
mammographic views show round calcifications (arrow) in a linear branching distribution in 

the retroareolar region of the left breast. (c) Magnification mammographic view obtained at 

a subsequent diagnostic examination best shows the calcifications. Needle localization and 

excisional biopsy of the calcifications were performed. (d) Surgical specimen radiograph 

shows the targeted calcifications (arrows). Histopathologic analysis of the biopsy specimen 

revealed invasive ductal carcinoma and ductal carcinoma in situ (ER positive, PR positive, 

HER2 negative), with positive surgical margins. A left mastectomy was performed, and 

tamoxifen therapy was initiated.
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Figure 13. 
Baseline screening mammogram of a 50-year-old Ashkenazi Jewish male BRCA2 mutation 

carrier with a family history of breast cancer (diagnosed in his mother at 60 years old). 

Screening MLO (a) and CC (b) mammographic views show no evidence of malignancy and 

minimal gynecomastia (arrow) of the right breast.
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Figure 14. 
Screening mammogram of a 55-year-old man with Klinefelter syndrome (47, XXY). Annual 

screening MLO (a) and CC (b) mammographic views show normal bilateral findings.
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Figure 15. 
Screening and/or surveillance mammogram in a 54-year-old Ashkenazi Jewish man with a 

personal history of left breast cancer diagnosed 1 year prior and treated with mastectomy 

(same patient as in Fig 12), who tested positive for BARD1 mutation and had a family 

history of breast cancer (diagnosed in his father, two sisters, and paternal grandmother). (a, 
b) MLO (a) and CC (b) mammographic views of the contralateral right breast show new 

faint calcifications in the subareolar breast on the magnified views (at center). The patient 

underwent reflector placement for radar localization (Savi Scout; Cianna Medical, Aliso 

Viejo, Calif) of the calcifications prior to breast surgery. (c) Postprocedure mammogram in 

CC projection shows the calcifications demarcated by the reflector (arrow), to ensure 

removal. Right mastectomy was performed. (d) Radiograph of the surgical specimen 

confirmed presence of the reflector and the targeted calcifications (arrows). The 

histopathologic analysis showed ER-positive, PR-positive, HER2-negative ductal carcinoma 

in situ. This patient was therefore diagnosed with bilateral breast cancer early in the disease 

process on the basis of screening mammograms obtained within a 2-year span.
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Figure 16. 
Screening mammogram in a 35-year-old male-to-female transgender person with a 5-year 

history of exogenous estrogen therapy who presented for screening. Bilateral MLO (a) and 

CC (b) mammographic views show moderately increased subareolar tissues that appear 

heterogeneously dense, a finding consistent with the sequelae of hormonal therapy.
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Table 7:

Current National Comprehensive Cancer Network Guidelines (v 1, 2018) for Men Testing Positive for BRCA1 
or BRCA2 Mutations

Annual clinical breast examination starting at 35 y old

Annual breast self-examination starting at 35 y old

Regular mammography not recommended

Screening for prostate cancer starting at 45 y old

Source.—Reference 6.
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Table 8:

Current Screening Guidelines for Transgender Women (Male to Female)

Age ≥ 50 y and ≥5 y of hormonal therapy required for beginning screening

Screening mammography every 2 y

Provider should discuss with the patient the risks of excessive screening and assess the individual risk factors (ie, family history, body mass 
index > 35).
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