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Abstract

Purpose—To investigate the utility of mammography for breast cancer screening in a population 

of males at increased risk for breast cancer.

Methods—In this HIPAA-compliant institutional review board-approved single-institution study, 

mammography records and clinical data of 827 male patients who underwent digital 

mammography from September 2011–July 2018 were analyzed via the electronic medical record. 

664 of these men presented with masses, pain, or nipple discharge and were excluded from this 

study. The remaining 163 asymptomatic men with familial and/or personal history of breast 
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cancer, or with a known germline mutation in BRCA underwent screening mammography and 

were included in this analysis.

Results—163 asymptomatic men (age: mean 63 years, range 24–87 years) underwent 806 

screening mammograms. 125/163 (77%) had a personal history of breast cancer and 72/163 (44%) 

had a family history of breast cancer. 24/163 (15%) were known mutation carriers: 4/24 (17%) 

BRCA1 and 20/24 (83%) BRCA2. 792/806 (98%) of the screening mammograms were negative 

(BI-RADS 1 or 2); 10/806 (1.2%) were classified as BI-RADS 3, all of which were eventually 

downgraded to BI-RADS 2 on follow-up. 4/806 (0.4%) mammograms were abnormal (BI-RADS 

4/5): all were malignant. The cancer detection rate in this cohort was 4.9 cancers/1,000 

examinations.

Conclusions—In our cohort, screening mammography yielded a cancer detection rate of 4.9 

cancers/1000 examinations which is like the detection rate of screening mammography in a 

population of women at average risk, indicating that screening mammography is of value in male 

patients at high risk for breast cancer.
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INTRODUCTION

Male breast cancer (BC) represents < 0.5% of cancer diagnoses in men and 1% of all breast 

cancers in the United States [1]. The current understanding of male BC is limited to the 

findings from small retrospective series. Men have been underrepresented in clinical trials, 

and the treatment recommendations for male patients have largely followed those for 

postmenopausal women [2]. Up to 20% of men who have been diagnosed with BC have a 

reported family history of breast and ovarian cancer, approximately 10% have a BRCA2 
mutation, and fewer have a BRCA1 mutation [3, 4]. Several other genetic disorders, such as 

Klinefelter’s syndrome, can increase breast cancer risk in men by 50-fold [5]. The American 

Society of Clinical Oncology (ASCO) recommends that all men with BC should be offered 

genetic counseling and testing, regardless of family history [2].

The clinical course of male BC may be different from that in women possibly due to 

differences in genetic signatures and tumor biology [6–8]. While approximately 60% of 

female BCs are hormone receptor positive, 90% of male BCs are hormone receptor positive, 

most commonly estrogen (ER)-positive, progesterone (PR)-positive, and human epidermal 

growth factor receptor 2 (HER2)–negative. Less than 0.5% of male BCs are triple-negative 

BCs, compared with the 10%–15% in the female population. Similarly, male BCs are 

predominantly ductal in origin, and lobular cancers are rare (< 0.5%) because the male 

breast intrinsically lacks lobules [10]. Invasive papillary carcinoma represents a higher 

proportion of cancers in males than in females, accounting for approximately 2% to 4% of 

BCs in men compared with only 1% in women [2].

More men will die of BC (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 

MARINO et al. Page 2

Breast Cancer Res Treat. Author manuscript; available in PMC 2020 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Society [9]. In theory, as with women, earlier diagnosis of male BC should provide 

considerable improvement in clinical outcomes. While tamoxifen treatment has been shown 

to be beneficial for ER-positive BC, not all male patients with ER-positive BC receive 

tamoxifen treatment [10].

The current National Comprehensive Cancer Network guidelines [11] 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. Mammographic screening is not recommended presumably owing to the limited data 

supporting imaging in men. There are also no screening recommendations for men with a 

personal history of breast cancer or those with strong family histories. Therefore, the aim of 

our study was to investigate the utility of mammography for breast cancer screening in a 

population of men at increased risk for breast cancer.

MATERIAL AND METHODS

Our institutional review board approved this single-institution retrospective study, which was 

HIPAA compliant. The need for informed consent was waived.

Patients

A search of a prospectively populated database from September 2011 to July 2018 yielded 

827 male patients who underwent digital mammography at our tertiary cancer center. 

664/827 patients (80%) undergoing mammography were excluded because they had 

undergone diagnostic mammography due to symptoms or palpable abnormalities on physical 

exam.

The remaining 163 patients were the subjects of this study.

Patient and Tumor Characteristics

The following patient and tumor characteristics were recorded: risk factors for developing 

cancer, including personal history, family history, any documented genetic mutation, age at 

first screening, age at diagnosis, tumor histology, nuclear grade, receptor status, tumor size, 

history of gynecomastia, personal history of other cancer, stage of cancer, race/ethnicity, and 

prior radiation treatment.

Imaging

Standard mammography included two views per breast with additional views performed at 

the discretion of the interpreting radiologist. If necessary, patients also underwent targeted 

breast ultrasound. Mammographic interpretation was reported using the American College 

of Radiology BI-RADS mammography lexicon [12].

Statistical Analysis

Descriptive statistics were calculated for patients’ demographic and clinical characteristics. 

Frequencies and percentages were used to summarize the distribution of histology, tumor 

receptor status, nuclear grade, and histological grade. Imaging scores of Breast Imaging 
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Reporting and Data System (BI-RADS) 3, 4, or 5 were considered to be a positive screening 

result. We calculated the detection rates of screen-detected cancers, interval-detected 

cancers, and their sum (that is, the 2-year breast cancer incidence rates) per 1,000 men 

screened

RESULTS

The study population comprised 163 asymptomatic men (mean age 63 years; range 24–87 

years) with familial and/or personal history of breast cancer or with a known germline 

mutation in BRCA. Namely, 125/163 (77%) had a personal history of breast cancer and 

72/163 (44%) had a family history of breast cancer. 24/163 (15%) were known mutation 

carriers: 4/24 (17%) BRCA1 and 20/24 (83%) BRCA2 (Figure 1).

Table 1 demonstrates patient characteristics stratified by risk factors.

The 163 men underwent 806 screening mammography examinations. There were 792/806 

(98%) negative mammograms (BI-RADS 1 or 2). 10/806 (1.2%) of the mammograms were 

classified as BI-RADS 3. Three mammographic examinations (3/10, 30%) were assessed as 

BI-RADS 3 (probably benign) for focal asymmetry. Two men (2/3, 67%) underwent a 

twelve-month follow-up and one a six-month follow-up. All abnormalities were determined 

to be gynecomastia (Figure 2). Three mammograms were considered BI-RADS 3 for post-

surgical architectural distortion. None of those men underwent biopsy and all were 

downgraded to BI-RADS 2. Finally, two cases of BI-RADS 3 were due to lymph-nodes: in 

one man with previous history of breast cancer, an enlarged axillary lymph-node was found 

and at the six-month follow-up, this was considered benign (BI-RADS 2). In another, a 

probable intramammary lymph node was detected, which was stable and considered benign 

(BI-RADS 2) at 6-month follow-up. Details of all patients with a positive screening 

mammogram are shown in Table 2.

4/806 (0.4%) mammograms in these asymptomatic men were suspicious (BI-RADS 4/5) and 

underwent biopsy yielding invasive ductal carcinoma (mean size 6.25 mm, range 4–7mm) 

(PPV3 100%) (Figure 3). They were all node negative patients.

The cancer detection rate was 4.9 per 1,000 mammograms.

None of the screening participants developed an interval cancer.

DISCUSSION

BC continues to be a leading cause of cancer death in women. While mammographic 

screening has been shown to be useful in the reduction of BC mortality in women, this has 

not yet been demonstrated in men. Therefore, although there are screening guidelines 

proposed for women [13–23], there are currently no screening guidelines for men even 

among men with known risk factors for developing breast cancer. The paucity of literature 

concerning breast cancer in men, which predominantly consists of small retrospective 

studies, have led to a limited understanding of possible screening strategies. To our 

knowledge, there are no large studies evaluating the use of screening mammography in high 
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risk men: Brenner et al. [24] reported a case of a carcinoma detected as a nodule on a 

screening mammogram of a 65-year-old man, with a history of breast cancer in the 

contralateral breast, and a diagnosis of BRCA2 mutation. Dershaw et al. [25, 26] reported 

breast carcinoma in the contralateral breast of two men who were undergoing annual 

screening mammography after a mastectomy for BC. No information of the BRCA mutation 

status was reported. Freedman et al. [27] reported a case of a 57-year-old BRCA2 mutation 

carrier man with history of right breast cancer who at the second annual screening 

mammogram presented with fine pleomorphic microcalcifications in the retro-areolar region 

of the contralateral breast. Histologic evaluation identified a 9 mm multifocal ductal 

carcinoma in situ, solid and cribriform, and high nuclear grade without invasive component. 

Like our cohort, the patients described in the above reports were asymptomatic and the 

breast cancers were detected by screening mammogram. Our study showed that screening 

mammography in men at increased risk for breast cancer yielded a cancer detection rate of 

4.9/1000 which is similar to that of screening mammography in women (5.4/1000) in 

population based screening [23]. This finding suggests that screening mammography has 

potential utility in cancer detection in men at higher risk for developing BC.

Breast cancers in men often present at a more advanced stage than breast cancers in women, 

with up to 47% of men having axillary nodal involvement at the time of diagnosis [28]. 

Anderson et al. in a population-based comparison of 5494 male BC and female BC [29] 

demonstrated that the biology of male BC resembled that of late-onset female BC; that there 

are similar BC risk factors, especially for ER–positive BC; and that BC mortality and 

survival rates have improved significantly over time for both men and women, but progress 

for men has lagged behind that for women. The ability of a BC to metastasize to distant 

organs is related to its size, as well as other factors such as its intrinsic biology [30–35]. In 

our cohort of screen detected male BC, we found only sub-centimeter cancer without nodal 

involvement (stage I) suggesting that just as in women, tumor stage can be downgraded by 

screening with potential for improvement in overall outcomes. [36].

The American College of Radiology Appropriateness Criteria Committee recently 

recommended criteria for imaging the breasts in symptomatic men. [37]. The panel 

recommends mammography or digital breast tomosynthesis in men age 25 and older if there 

are symptoms or if physical examination is suspicious for BC. In this study we showed that 

in asymptomatic men at high risk for developing BC, mammography can be useful as well. 

There were only 10/806 (1.2%) BI-RADS 3 cases well within the guidelines for women and 

no false positive biopsy recommendations.

We acknowledge the limitations of our study. The biggest limitation is that it is a 

retrospective study and therefore could suffer from selection bias. Furthermore, this is a 

single-center study in a tertiary referral center with a large, high-risk screening program. 

Furthermore, we included patients at high risk for BC without stratifying for risk factors 

such as germline mutation status or prior history of breast cancer due to the relatively small 

number in some subgroups. The numbers of participants and cancers detected were still 

small, leading to potential issues with statistical power, precision, and validity. Additional 

studies with larger cohorts are required to confirm our findings.
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In conclusion, our study suggests that screening mammography should be performed in men 

at increased risk for BC. Larger populations of high-risk men should be studied to validate 

these results.
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Fig. 1. 
Recruitment flowchart showing the final cohort, number of mammographic screening 

rounds, and BI-RADS assessment categories over the screening time period.
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Fig. 2. 
69-year-old male with family history of breast cancer, tested positive for BRCA2 gene 

mutation. (a, b, c) Screening mammography of the left breast, medio-lateral oblique (MLO) 

view, shows predominantly fatty breasts. (a) No suspicious mass or tumor calcifications are 

seen. Mild asymmetric gynecomastia is present (red circle). BI-RADS 2: benign. Routine 

annual screening mammography is recommended. (b) There is increasing gynecomastia (red 

circle), not palpable, for which six month follow-up is recommended. BI-RADS 3: Probably 

benign. 6 months left breast follow-up is recommended. (c) Left mammogram follow-up. No 

suspicious mass or tumor calcifications are seen. Left gynecomastia is unchanged (red 

circle). BI-RADS 2: BENIGN. Routine annual screening mammography is recommended.
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Fig. 3. 
66-year-old male with prior post-right mastectomy for breast cancer. (a) Routine annual 

screening of the left breast, mediolateral-oblique (MLO) view. The breast is predominantly 

fatty without any suspicious mass or tumor calcification (BI-RADS 1: Negative). (b, c) The 

following year, the left mammogram, mediolateral-oblique and spot projections, 

demonstrates in the upper-inner quadrant, middle third depth, a new 0.7 cm round mass. (d) 

The targeted left breast ultrasound demonstrates in the 11:00 axis, 8 cm from the nipple, a 

0.5 cm irregular, anti-parallel, hypoechoic mass with no significant vascularization at color 

doppler ultrasound. This appears to represent a mammographic correlate. Final BI-RADS 

score 4C: High suspicion for malignancy. Ultrasound-guided biopsy is recommended. 

Pathology yielded invasive ductal carcinoma, moderately differentiated with focal necrosis, 

solid growth pattern, and papillary features (Estrogen Receptor 95%, Progesterone Receptor 

70%, Her-2/neu negative).
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Table 1:

Characteristics of participant men

n %

RACE/ETHNICITY 163 100

White not Hispanic 132 81.0

Black or African American 10 6.1

Other 7 4.3

Ashkenazi Jewish 6 3.7

Asian-Far East/Indian Subcontinent 5 3.1

Hispanic or Latino 3 1.8

FAMILIAL HISTORY OF BREAST CANCER 72 44.2

GENETIC MUTATION 24 14.7

BRCA1 mutation carrier 4 16.7

BRCA2 mutation carrier 20 83.3

PERSONAL HISTORY OF BREAST CANCER 125 76.7

PRIOR RADIATION TREATMENT 12 7.4

HISTORY OF OTHER CANCER 42 25.7

Prostate 24 57.1

Hematologic 5 12

Gastrointestinal 4 9.5

Bladder 2 4.7

Sarcoma 2 4.7

Skin 2 4.7

Other 3 7.1

GYNECOMASTIA 70 43.0
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Table 2:

Details of patients with a positive screening mammogram

CASE NUMBER BI-RADS REPORTED ABNORMALITY MANAGEMENT RESULTS

7 3 Increased left gynecomastia 6 MO FU BIRADS 2

47 4/5 New mass BX IDC

55 4/5 New mass BX IDC

60 4/5 New mass BX IDC

62 3 Post-surgical architectural distortion 6 MO FU BIRADS 2

63 4/5 New mass BX IDC

76 3 enlarged lymph node in the axilla 6 MO FU BIRADS 2

84 3 Architectural Distortion 12 MO FU BI-RADS 2

112 3 Focal asymmetry 12 MO FU BI-RADS 2 (gynecomastia)

119 3 Post-surgical Architectural distortion 6 MO FU BI-RADS 2

131 3 Intra-mammary lymph node 6 MO FU BI-RADS 2

133 3 Focal asymmetry 12 MO FU BI-RADS 2 (gynecomastia)
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