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Abstract

Male breast cancer is now shown to be a unique entity and should be 
considered as a distinct disease. Given the relatively smaller number 
of cases, randomized controlled trials for treatment are extremely lim-
ited and majority of practices are derived from female breast cancer 
studies. This paper reviews available literature on surgical, radiation, 
and systemic therapies for male breast cancer, and discusses current 
practice recommendations.
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Introduction

Breast cancer is conventionally thought of as a disease of 
women, but the reality is that male breast cancer (MaBC) ac-
counts for approximately 1% of all breast cancer diagnosis 
worldwide [1-5]. This number is not insignificant when we 
consider that breast cancer has now overtaken lung cancer 
as the most commonly diagnosed cancer in women accord-
ing to GLOBOCAN, an international body calculation of the 
global cancer burden [6]. The incidence of MaBC seems to 
be increasing over the last few decades [7, 8], as seen in the 

Surveillance Epidemiology and End Results (SEER) database 
over the last three decades [1, 9]. Approximately 500 men are 
expected to die this year due to MaBC in the USA alone [1, 
10].The earliest publication for MaBC dates to the 1930s and 
the interest in this unique malignancy has only increased over 
time. Over 50 thousand publications can be found related to 
MaBC on our most recent query (Fig. 1).

MaBC differs from female breast cancer (FBC) in a vari-
ety of ways [3, 9]. MaBC commonly presents at an older age 
[11], and lobular cancer is rare [4]. MaBCs are more likely 
to be estrogen receptor (ER)-positive [2, 5, 11, 12] and less 
likely to overexpress human epidermal growth factor recep-
tor 2 (Her2) [13] thus luminal subtype is more common [5, 
14]. BRCA2 mutations are more common in MaBC compared 
with FBC [2, 4, 11]. MaBC has increased incidence of lymph 
node and distant metastases [11], thus has increased mortality 
compared to FBC even after adjusting for attributes like race, 
ethnicity, access to care or clinical characteristics [15].

Given the relatively small number of cases, management 
recommendations for MaBC are deduced from data on FBC 
or based on small single institute retrospective studies or on 
expert opinions and case reports [1, 5, 16]. Only very limited 
number of clinical trials are conducted on MaBC; thus, it is 
thought that a narrative summary of management of MaBC 
will be useful for practicing oncologists. In this paper we will 
review the current treatment modalities used for MaBC and 
current discussions on them.

Table 1 gives an overview of the available therapies avail-
able for MaBC.

Surgery

Lumpectomy vs. mastectomy

Given the rarity of the disease, there are no randomized clini-
cal trials for MaBC. Observational studies as well as pooled 
data have been used as guides to decide the surgical options 
for local control of MaBC. The natural evolution of the man-
agement of FBC has been to minimize the extent of opera-
tion given the multitude of adjuvant and neoadjuvant sys-
temic therapies available. The National Surgical Adjuvant 
Breast and Bowel Project (NSABP) trial in 1970s took us 
from the Halstedian radical mastectomy to modified radical 
mastectomy [17, 18]. NASABP B-06 trial in the 1990s made 
lumpectomy, also known as breast conserving surgery that re-
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move only the tumor and surrounding tissue leaving majority 
of breast remaining, a viable and desirable option for female 
patients [19]. One of the larger observational studies by Fields 
et al showed that clinical outcomes after lumpectomy with 
radiotherapy (breast conserving therapy) were not inferior to 
mastectomy in FBC [20]. Zaenger et al published a SEER-
based database analysis in 2016 that showed similar survival 
after lumpectomy and mastectomy [21]. On the other hand, 
it needs to be noted that lumpectomy has never been demon-
strated to be superior to mastectomy even for FBC other than 
observational study [22].

Whether lumpectomy is as good an option as total mas-
tectomy in men has been debated over the last few years after 
adjuvant radiation became a standard of care for smaller le-
sions being treated with lumpectomy as the breast-conserving 
therapy (BCT) [23]. Seventeen percent of early stage MaBC 
patients underwent lumpectomy between 1998 and 2011 ac-
cording to SEER database [21]. French study by Cutuli et al 
reviewed 489 MaBC patients in 2009 and found that only 8.9% 
underwent lumpectomy [24]. Roswell Park Comprehensive 

Cancer Center analysis of 78 patients between the years 1990 
and 2015, showed more conservative numbers for lumpecto-
my closer to 5% [25].

Lumpectomy is a smaller surgery and is feasible for early 
stage MaBC; however, follow-up mammograms may be chal-
lenging for men with minimal amount of tissue [25]. Since 
most MaBCs present with retroareolar lesions, are diagnosed 
at a later stage, and with aggressive biology, modified radical 
mastectomy has been considered the standard operation. MaBC 
lesions are also close to the nipple if not retroareolar, making 
nipple sparing surgery difficult. The question then remains, are 
we pushing the envelope when choosing BCT over mastecto-
my for MaBC [20, 25, 26]. Surgical options for MaBC patient 
need to be individualized, weighing psychological burden and 
plastic considerations on top of survival benefits. Mainstay of 
operation remains mastectomy currently [20, 25, 26].

Surprisingly, analyses of the North American Association 
of Central Cancer Registries database between the years 2004 
- 2011 found that increasing number of MaBC patients were 
not only choosing modified radical mastectomy for the af-

Figure 1. Publication trend for MaBC. MaBC: male breast cancer.

Table 1.  Overview of the Available Therapies Available for MaBC

Surgery Lumpectomy: feasible for very early disease and 
disease distant from the nipple-areolar complex

Surgery should be individualized but current 
mainstay of therapy is still mastectomy

Mastectomy: Most common surgery for MaBC
Surgery for axilla Clinically negative lymph nodes should be 

assessed with sentinel lymph node biopsy
Lymph node staging is an integral step for therapy 
planning and completed based on clinical exam

Clinically positive lymph nodes can be biopsied radiographically
Radiation therapy Adjuvant radiation therapy is recommended for stage I - III MaBC Radiation oncology evaluation should be 

considered for all MaBC patients
Hormonal therapy Tamoxifen: hormone-positive MaBC are recommended tamoxifen 

for 5 years with option to increase duration to 10 years
Majority of MaBC patients are candidates 
for hormone therapy with compliance 
being the biggest stumbling block

Aromatase inhibitors: prescribed in the recurrent of metastatic
Chemotherapy/
targeted therapy

Cytotoxic chemotherapy has established role in MaBC Chemotherapy is used in the adjuvant, 
neoadjuvant and palliative setting for MaBC

Trastuzumab for HER-2-positive patients can be 
exploited for additional survival benefit
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fected side, but were also opting for prophylactic mastectomy 
of the contra-lateral side [27]. As matter of fact, the number 
of patients undergoing contralateral prophylactic mastectomy 
increased from 3% to 5.6% showing an almost 87% increase 
[27]. The reasons were thought to be due to increased avail-
ability of genetic testing, magnetic resonance imaging (MRI) 
imaging, and/or the fear of development of breast cancer in the 
other side.

Management of the axillary lymph nodes in MaBC

Evaluation of lymph node involvement is essential to deter-
mine the stage of the disease and further managements of 
breast cancer. For clinically negative nodes, i.e., non-palpable, 
normal size and appearance by imaging, the feasibility and 
success of sentinel lymph node biopsy (SLNBX) for MaBC 
is equal to that for women by experienced surgeons [28-30]. 
SLNBX has been shown to be a reliable alternative to axillary 
lymph node dissection for evaluation of lymph node metas-
tasis in MaBC [31, 32]. However, MaBCs are typically diag-
nosed at a later stage, thus are more likely to be associated with 
clinically positive lymph nodes, which would require further 
assessment with fine-needle aspiration or biopsy [32, 33]. If 
the nodes are clinically positive, it would be more likely for the 
patient to require an axillary dissection or down staging with 
neoadjuvant therapy.

Radiation Therapy

Radiation is more effective in MaBC

Here we review multiple population studies that investigated 
whether adjuvant radiation is effective for MaBC using pooled 
data. There was no significant benefit by adjuvant radiation 
in men with higher stage, lymph node involvement and larger 
tumor size cancers; regardless of type of operation for local 
control in 1,337 MaBC patients diagnosed between years 1983 
and 2002 in SEER database [4]. On the other hand, a near iden-
tical analysis of SEER database of 1933 MaBC patients diag-
nosed between 1998 and 2013, showed significantly improved 
survival with adjuvant radiation particularly in mastectomy 
patients with lymph node metastasis [2]. More recently, analy-
sis of National Cancer Database that included 10,873 stage I 
- III MaBC demonstrated significantly improved survival with 
adjuvant radiotherapy in stage I MaBC, which was better than 
that of stage I FBC [11, 34]. These studies suggest that adju-
vant radiation is effective for MaBC.

Gennari et al with the European Institute of Oncology rec-
ommended a more aggressive adjuvant radiation therapy for 
MaBC greater than 1 cm or for any patient with positive lymph 
nodes [35]. The basis of this was the purported ease of chest 
wall spread given the smaller volume of the male breast [35-
37]. These recommendations for aggressive radiation therapy 
should be weighed against increased cardiovascular and pul-
monary risks associated with the increased radiation dose [38, 
39].

Systemic Therapy

Tamoxifen

Breast cancer subtypes determined by biomarker expression 
(ER, progesterone receptor, and Her2) are essential to classify 
the disease because it determines the treatment approach [40-
42]. The near universal expression of ER in MaBC has made 
this an effective target for therapy [43, 44]. Eighty percent of 
estrogen in men is derived from peripheral conversion and 
20% is secreted directly from the testicles [45]. Counter in-
tuitively, men seem to have higher concentrations of estrogen 
than postmenopausal women [46, 47].

Tamoxifen has been proven to be an effective adjuvant endo-
crine therapy for FBC since the late 1970s. A retrospective analy-
sis of a single institute over a 40 year period showed a marked 
increase in use of tamoxifen starting in the 1980s [13]. The earli-
est report on the use of tamoxifen for MaBC was described by 
Ribeiro et al in 1992 [12]. Even in these early trials, 1 - 2 years 
of adjuvant tamoxifen demonstrated a marked improvement in 
5-year disease-free survival for stage II and III MaBC [12, 48].

A recent prospective German trial that analyzed 316 ER-
positive MaBC found that the rate of recurrence and death 
were worse in patients who did not receive adjuvant tamoxifen 
(22% vs. 14%) with median follow-up of 39 months [48-50]. 
Interestingly, tamoxifen consistently showed improved out-
comes when compared to aromatase inhibitor (AI), which will 
be discussed further in the next section [24, 46]. Tamoxifen is 
now the recommended first-line systemic endocrine therapy in 
both adjuvant and palliative setting for MaBC, given improved 
disease-free and overall survival [9, 44, 48-52]. Surprisingly, 
it has been reported that one-third of MaBC qualifying for ta-
moxifen was never prescribed the drug [15]. Studies are under-
way to understand this discordant prescription pattern.

Overtime, the recommendation for the duration of tamox-
ifen has changed. Patients with MaBC who qualify for adju-
vant endocrine therapy are recommended to take tamoxifen for 
5 years initially with option to increase duration to 10 years 
based on established prognostic factors [16, 53]. Tamoxifen 
is also associated with poor compliance given its adverse ef-
fects and may be due to its long duration [11, 54]. Side effects 
include decrease in libido, hot flashes, deep vein thrombosis, 
mood alterations, depression and sleep disorders [55]. There 
are reports of rate of attrition for tamoxifen in men being close 
to 20% whereas it is much lower in FBC patients [54, 55].

AIs

Review of available data shows an inconsistent and even dis-
couraging result of AI for MaBC [52]. AIs target peripheral 
conversion of androgens into estrogen, whereas tamoxifen is 
a competitive ER inhibitor that blocks estrogen signaling. AIs 
are commonly prescribed to postmenopausal breast cancer pa-
tients as opposed to premenopausal patients because the rate of 
peripheral conversion increases with advancing age, whereas 
majority of circulating estrogen is supplied by ovary in pre-
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menopausal women. Studies have demonstrated that older men 
have higher peripheral conversion compared to older women 
[46, 47]. Given that men do not have ovaries, it was felt that AI 
may have stronger effect on MaBC than tamoxifen. However, 
this was not shown to be the case [24, 46].

Aminoglutethimide, an on-selective AI was studied for 
MaBC [56]. Among five metastatic MaBC patients randomized 
to receive aminoglutethimide, only two showed partial response 
[56] An English study reviewed five advanced MaBC patients 
who underwent aminoglutethimide therapy. Only one patient 
with prior orchiectomy showed partial response and the remain-
ing four without orchiectomy failed to show any response [57].

Anastrozole, a selective AI, is one of the most used en-
docrine therapies for postmenopausal FBC [58-61]. Giordano 
et al reported that among five ER-positive MaBC who were 
treated with anastrozole, three patients showed disease stabili-
zation and two showed marked improvement; however, none 
of the patients achieved complete response [62]. MD Anderson 
Cancer Center published their experience of anastrozole for 
five ER-positive metastatic MaBC patients that showed only 
marginal efficacy with no case of disease regression [1, 16].

Given these disappointing clinical outcomes, the mecha-
nism to explain why AIs were not effective in MaBC was in-
vestigated. The reason appears to be the ineffective suppres-
sion of estrogen by AIs [49, 63]. AIs reduce the amount of 
circulating estradiol, the bioavailable form of estrogen, to half 
through blocking peripheral conversion [64]. This lower es-
tradiol level blocks the hypothalamus-pituitary negative feed-
back loop, causing an upsurge of luteinizing hormone (LH), 
follicle-stimulating hormone (FSH), and then testosterone that 
ultimately leads to conversion to estrogen [45, 64].

Surgical or chemical castration would be the next logical 
step to prevent this upsurge. However, addition of gonadotro-
phin-releasing hormone (GnRH) modulating drugs that effec-
tively causes chemical castration in addition to AIs only show 
modest benefit [62]. Zagouri et al investigated the benefits of 
AIs either as monotherapy or when given along with GnRH 
modulating drugs as first- or second-line therapy for metastatic 
MaBC and found only a quarter of the patients achieved partial 
response [65]. The addition of GnRH to AIs did not improve 
disease-free or overall survival of metastatic MaBC [65, 66]. 
On the other hand, an Italian study that reviewed 60 MaBC in 
a pooled data showed modest benefits of combination therapy; 
with improvements seen in response rates (51% vs. 43%), in 
median progression-free survival (11 months vs. 6 months) 
and 2-year survival (64% vs. 43%) [66, 67].

One German prospective study compared adjuvant AI 
vs. tamoxifen in MaBC. A total of 257 patients were included 
in this study with a median follow-up of 42 months. Results 
showed a 1.5-fold decrease in mortality with the use of tamox-
ifen as compared to AI [49, 68]. To this end, AIs are currently 
offered only for advanced, recurrent or metastatic disease in 
men by American Society of Clinical Oncology (ASCO) rec-
ommendations [16].

Cytotoxic chemotherapy and targeted therapy

Cytotoxic chemotherapy has been the mainstay for neoadju-

vant [69, 70] and adjuvant therapy [71] as well as for metastat-
ic breast cancer. A retrospective review of 512 MaBC patients 
in the SEER database showed that patients with larger tumor 
size (between 2 and 5 cm) and positive lymph nodes were 
more likely to receive chemotherapy and/or targeted therapy 
[72]. Interestingly, men who were unmarried or were over the 
age of 70 were less likely to undergo chemotherapy [72]. It is 
speculated that this may be due to side effect profile of thera-
peutic drugs, advanced disease at time of presentation and lim-
ited prognosis, concerns on compliance, and lack of social and 
psychological support.

Breast cancers that overexpress HER2 are known to have 
highly aggressive biology with aneuploidy, high cell prolif-
eration rate, increased tumor size, likelihood of lymph node 
metastasis, and tendency to metastasize to the brain [73, 74]. 
However, trastuzumab, a HER2-targeted therapy, has revolu-
tionized its management leading to death of cells overexpress-
ing HER2 [74, 75]. There are only anecdotal data and case 
reports on trastuzumab for MaBC; however, HER2 overex-
pressing metastatic MaBC did show partial response for a lim-
ited duration of time [13, 16, 74, 76, 77]. There is increasing 
interest in combination of trastuzumab with anastrozole for ad-
vanced MaBC patients, where combination therapy showing 
20% response rate vs. 7% with monotherapy with trastuzum-
ab alone [76, 78]. National Comprehensive Cancer Network 
(NCCN) and ASCO have both recommended considering tras-
tuzumab for high-risk HER2-positive MaBC [16, 74, 79].

Future Directions

At this time, resources and guidance for MaBC are extrapo-
lated from FBC studies. Consensus committees which include 
NCCN and ASCO have made recommendations based on case 
series, review of pooled data or anecdotal experience of physi-
cians treating MaBC [16, 79]. Thus, additional research utiliz-
ing MaBC data is needed to further clarify the therapy options.

Genomic tests such as Oncotype DX™ or Mammaprint™ 
are now standard of care to identify which FBC benefits from 
adjuvant chemotherapy. MaBC was shown to have higher 
Oncotype DX recurrent score earlier in the disease compared 
with FBC [44]. Similarly, MaBC with recurrence score more 
than 31 did more poorly when compared with women with 
the same score [80]. Recurrence score is highly predictive of 
mortality for MaBC and also at a much lower score of 21 [81], 
which raises an argument for wider application of Oncotype 
DX to enable oncologists to intervene earlier for MaBC [44, 
80]. But the urge to incorporate Oncotype DX should be tem-
pered in node-positive MaBC patients, and axillary staging or 
dissection should be a bigger consideration when consider-
ing chemotherapy. Lastly, we have learned a lot in the past 
few years regarding the benefit of systemic chemotherapy in 
postmenopausal women with breast cancer. The benefit is not 
uniform and the adoption of biological signatures such as the 
Oncotype Dx has made this clear. Even among node-positive 
postmenopausal women with breast cancer the Oncotype Dx 
assay demonstrates that most of these women do not benefit 
from systemic chemotherapy. It is likely that similar biological 
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behavior can be expected in MaBC which is usually ER+ and 
Her2 negative. In women with ER+ breast cancer, pathologic 
complete response rates are only 4% for luminal A tumors and 
12% for luminal B tumors. Thus, the putative benefit of pre-
operative neoadjuvant chemotherapy in MaBC is likely nil and 
considerations regarding the use of any systemic chemother-
apy should be held until the completion of adequate axillary 
nodal staging with sentinel node biopsy or axillary dissection 
in node-positive patients after Oncotype Dx assessment.

MaBC is a rare condition to begin with but should always 
invoke the potential for a BRCA predisposition. However not all 
MaBC is associated with a documented BRCA predisposition 
and sporadic cases should be identified as such. To date there are 
no other genetic mutations significantly associated with MaBC. 
MaBC is also associated with node-positive axillary metastasis 
but little data can be quoted to establish whether this is a biologi-
cal feature or more likely the result of delay in diagnosis due to 
its rarity. Even among BRCA male carriers the penetrance of 
the gene is only 6% in BRCA2 carriers while in BRCA1 kindred 
the penetrance is only 1%. Thus, prophylactic bilateral mastec-
tomy in the setting of BRCA1 male carriers should be strongly 
discouraged since majority of these operations would be of no 
value and the attendant risk of surgical complications particu-
larly when reconstruction is added to mastectomy in women has 
been reported to be as high as 14%. Flap necrosis and implant 
infections can be seriously consequential. The same can be said 
for BRCA2 male carriers where risk reduction strategies such 
as a limited course of tamoxifen can halve this risk as shown 
in women. Interestingly just like BRCA2 mutation purports an 
increased risk of ovarian cancers in females, men with known 
BRCA2 mutations should be screened for prostate cancers. 
While contralateral breast cancer is rare in MaBC patients with 
BRCA2 mutations, there is a five-fold increase in the risk of 
prostate cancer relative to sporadic prostate cancer, which sup-
ports the screening for prostate cancer in MaBC patients.

Despite all the advances and improvements there is a lag 
in the survival benefit for MaBC as compared to FBC. Stud-
ies show excess mortality of close to 60% when compared to 
women [15]. A large registry-based database analysis revealed 
that combination of continued application of FBC-based thera-
pies and underutilization of adjuvant therapies especially ta-
moxifen result in overall higher mortality in MaBC [15, 54]. 
Based on the work of organizations like Male Breast Cancer 
Coalition and International Male breast Cancer Program, 
a concerted effort is being made to include men along with 
women in all clinical trials [16, 53]. Treating this cancer as 
a unique entity and allowing it to have a seat at the table for 
clinical trials is the future.
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