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Introduction

Male breast cancer (MBC) is a rare type of breast 
cancer comprising 0.5–1% (1,2) of all breast cancers. Its 
management guidelines are based on breast cancer in 
women. There have yet to be any randomised-controlled 
trials (RCTs) for the management of MBC (3) and most of 
our information is derived from retrospective studies, which 
have been limited by small sample sizes. While collaborative 
efforts have been successful in creating a more reliable 

picture (2,4,5), robust scientific evidence is still needed for 
how to manage these patients. This review considers the 
current evidence for the surgical management of MBC 
and is meant to complement recent similar publications (3) 
in trying to build the picture of the current state of MBC 
management, while encouraging future research. 

Male breast cancer—an entity of its own?

There are roughly 390 men diagnosed with MBC every 
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year in the UK and some reports indicate that MBC rates 
seem to be increasing (6,7). How much of this is due to a 
real increase in incidence or due to enhanced capturing 
in databases (e.g., the Surveillance, Epidemiology and 
End Results - SEER dataset) is not clear yet (8). The 
median age of presentation has been reported to be around  
65–69 years of age, slightly higher than in female breast 
cancer (FBC). Additionally, age-specific incidence seems 
to be similar between the two (2,4). Risk factors for 
MBC include Klinefelter’s syndrome, BRCA mutations, 
gynaecomastia, increased BMI, diabetes, cirrhosis, 
cryptorchidism and exogenous use of oestrogens (e.g., for 
prostate cancer or in transgender patients). Black men are 
also more likely to develop it than white men (1,9-11). The 
most common histological type of MBC is invasive ductal 
carcinoma (84.8–90%) (4,12), while the most common 
subtype of MBC is luminal A (81–98%) (13,14). MBC 
also has disproportionately higher rates of oestrogen and 
progesterone receptor positivity when compared to FBC 
(92–99% in MBC vs. 78% in FBC) (4,15). These rates 
have been found to be similar between men and matched  
post-menopausal females (16).

Surgical management—what is the evidence?

It is difficult to determine robust management guidelines 
for MBC—in the absence of prospective randomised 
controlled trials—the best currently-available evidence 
stems from retrospective studies. 

Breast conserving surgery (BCS) is a commonly used 
and effective treatment for FBC (17,18) but in MBC breast 
cancer it is rarely used. In a large American analysis of the 
SEER database performed by Fields et al. (2), 4,276 male 
breast cancers were identified and BCS was performed in 
only 9.7% of males, whilst mastectomies were performed 
in 67.5%. Another SEER study performed by Cloyd  
et al. (5) showed that out of 5,425 males that underwent 
treatment for MBC, 86.8% underwent mastectomy and 
13.2% underwent BCS. The results of the EORTC 
10085/TBCRC/BIG/NABCG International Male Breast 
Cancer Programme (4) published by Cardoso et al. paint 
an even more dramatic picture: only 3.1% of total number 
of patients with M0 state underwent BCS, while 75.3% 
had modified radical mastectomy (surgical data was 
missing for 21.4% of patients). Mastectomy is therefore 
the most commonly used surgical procedure for MBC. 
However, an increase in rates of performing BCS has 
been reported by both Cardoso et al. and Cloyd et al. from 

2.2% in 1990–1995 to 2.8% in 2006–2010 and 10.6% in 
1983–1986 to 15.1% in 2007–2009 respectively. Several 
studies have noted that BCS is actually equally effective 
when compared to mastectomy in the management of 
early-stage MBC. Zaenger et al. compared the outcomes 
of 1,777 patients with early-stage male breast cancer 
and found that, while only 17% of patients had BCS, 
the 5-year cause-specific survival between the group 
of patients undergoing BCS and the ones undergoing 
mastectomy (either modified radical or simple) was very 
similar: 100% and 97.3% respectively (19). In addition to 
this, Leone et al. looked at the overall survival for 1263 
T1a,b,c N0M0 patients from the SEER programme (20).  
They found there is no significant difference in the overall 
survival between BCS and mastectomy. Fields et al. also 
looked at the comparison between BCS and mastectomy 
in localised disease and found no difference in cause-
specific survival between patients receiving lumpectomy 
and radiotherapy versus mastectomy (98.8% vs. 95.5% 
respectively) (2). There is also evidence suggesting 
decreased morbidity following BCS, when compared 
to mastectomy. In a smaller study of 42 patients (21),  
Fogh et al. compared the rates of tissue fibrosis, arm 
oedema and shoulder range of movement between groups 
undergoing mastectomies (total or modified radical) and 
the group undergoing BCS. The latter group had decreased 
complication rates (13%, 0% and 0% respectively) when 
compared to either modified radical mastectomies (13%, 
23% and 27% respectively) or total mastectomy (25%, 0% 
and 50%) (21). 

Even in later stages, surgical management has been 
shown to be a beneficial form of treatment. Looking at 
439 patients with stage IV MBC in the SEER programme, 
Muzaffar et al. (8) compared the medial overall survival 
between those receiving primary tumour surgery (in 
the form of simple, radical, modified radical and partial 
mastectomy) and those not receiving any form of surgery. 
There was a significant increase in mortality in patients not 
undergoing surgery (hazard ratio =1.81; 95% CI, 1.42–2.31; 
P<0.0001). 

Axillary lymph node dissection versus sentinel lymph node 
biopsy 

An important question to consider about axil lary 
procedures in male breast cancer is whether to default to 
axillary lymph node dissections or to consider sentinel 
lymph node biopsies more often. Axillary lymph node 
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dissection (ALND) reduces the mortality of breast 
cancer patients (22,23), but it can also be associated 
with significant morbidity and complications (24,25). 
Therefore, more conservative procedures, if appropriate, 
are desirable. Several retrospective studies (25-28)  
have shown that sentinel lymph node biopsy (SLNB) is a 
reliable and safe procedure in male patients with clinically 
node-negative disease and can be used to further guide 
adjuvant management of MBC. Leone et al. also looked at 
the impact of the number of analysed lymph nodes during 
axillary lymph node examination on overall survival in a 
cohort of node-negative patients. There was no difference 
in overall survival between patients receiving sentinel lymph 
node biopsy (1–5 lymph nodes examined) and axillary 
dissection (>5 lymph node examined). There was however 
significantly poorer overall survival if no lymph nodes were 
examined (20). In keeping with these findings, a significant 
trend favouring SLNB to ALND has been reported in the 
EORTC 10085/TBCRC/BIG/NABCG International Male 
Breast Cancer Programme results across 1990–2010 (4). 

Adjuvant and neoadjuvant therapy 

Endocrine therapy using tamoxifen or aromatase inhibitors 
is an established adjuvant treatment for female breast 
cancer. It thus follows that questions regarding their efficacy 
in MBC needed to be addressed. In a retrospective study 
using the SEER dataset (29), Harlan et al. compared the 
effect of hormonal therapy on mortality in men with ER 
positive/borderline tumours; they found that tamoxifen was 
associated with significant reduction in cancer mortality 
(hazard ratio 0.04; 95% CI: 0.1–0.99), whereas aromatase 
inhibitor (AI) use did not decrease mortality (hazard ratio 
1.2; 95% CI: 0.4–3.8) when compared to no therapy. In a 
similar retrospective study of 257 men with ER positive 
breast cancer (30), Eggemann et al. showed that overall 
survival was significantly increased in the group taking 
tamoxifen when compared to the group taking AIs. There 
is thus use for tamoxifen in the adjuvant management of 
male breast cancer, while aromatase inhibitors do not seem 
as effective. Also, given the very high rates of receptor 
positivity among MBC, hormonal therapy is a very 
promising treatment option indeed. Unfortunately, due to 
small sample sizes, the limitations of retrospective studies 
and lack of randomised-controlled trials, it is difficult to 
give a definitive answer. The lack of prospective studies 
addressing the use of hormonal therapy in a neoadjuvant 
setting illustrates its minimal usage. The current evidence 

regarding adjuvant tamoxifen may suggest it might be 
appropriate as a neoadjuvant agent as well (3), formal 
evaluation in locally advanced cases is needed.

Radiotherapy is another adjuvant option imported from 
female breast cancer management and it is significantly 
underutilised in MBC (2,31). Several retrospective studies 
have looked at the efficiency of adjuvant radiotherapy and 
have found that it can increase overall survival in stage I/III  
cancers, in both node positive and negative disease and in 
patients with close or unknown margins (32-36). It has been 
suggested that the indications for adjuvant radiotherapy 
in MBC should be the same as those in female breast 
cancer and should include all patients undergoing BCS 
and in mastectomy patients if advanced T stage and/
or metastatic lymph nodes (35,37,38). Accordingly, the 
European Oncology Institute in Milan proposes use of 
post-mastectomy adjuvant radiotherapy in cases where 
the tumour is >1 cm in size and/or if there is >1 metastatic 
lymph node (38). Additionally, the use of post-mastectomy 
adjuvant radiotherapy in patients with high-risk T2 and 
positive lymph nodes has been shown to reduce locoregional 
recurrence (35).

Initial presentation

When matched by stage, male breast cancer has similar (or 
even better) outcome than female breast cancer (39,40). 
Despite this, male breast cancer has poorer prognosis and 
tends to be more advanced at diagnosis than its female 
counterpart (41,42). Reasons for this include delay in 
diagnosis and presentation, less breast parenchyma in men 
and a general lack of public awareness (8,43,44). Delay 
between onset of symptomatology and diagnosis has been 
estimated to be >10 months (45). This shows a concerning 
picture of the state of MBC being initially diagnosed. Faster 
diagnosis with less delay is associated with lower stage (45) 
so striving to improve this is likely to have a positive impact 
on outcomes and survival. 

Men are most likely to present with a sub-areolar  
mass (46) and are most at risk of having lymphovascular 
invasion and nipple involvement (47). Mammography and 
ultrasound, together with fine needle aspiration have been 
shown to be of use in diagnosing breast cancer in men in a few 
studies, limited though by their small sample sizes (48,49). 

While screening might not be appropriate in the general 
population due to the rarity of this condition, screening of 
target groups at risk might prove beneficial in diagnosing 
and treating patients with MBC. Overall, improved and 
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streamlined diagnosis, with fewer delays are likely to 
improve the outcomes for MBC, particularly as advanced 
stage is clearly associated with poorer outcomes and 
increased mortality (50).

Conclusions

Management of male breast cancer is largely based on existing 
guidelines for female breast cancer. The MBC-specific 
evidence we have is derived from retrospective studies, 
flawed by small sample sizes and vulnerable to confounding 
factors and selection biases. The most reliable data we have 
stems from cooperative efforts with large samples. As proper 
randomised-controlled trials are very difficult to organise 
due to the scarcity of cases, large, multinational collaborative 
efforts are the likely way forward (3). 

While mastectomy is the main surgical option for 
MBC, breast-conserving surgery has been gaining more 
popularity. Unfortunately, use of breast-conserving surgery 
in MBC is limited as most breast cancers in men occur 
centrally, with a high tumour-to-breast ratio and tend to be 
more advanced at presentation (4,37,43). Earlier diagnosis 
may allow patients to be treated at an earlier stage and thus 
might favour more conservative approaches, such as breast-
conserving surgery using oncoplastic techniques and SLNB 
with improved outcomes. 
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