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ABSTRACT

Objective: Male breast cancer (MBC) is a rare type of cancer in the breast cancer series and in the male population. Data is usually extrapolated
from female breast cancer (FBC) studies. We aim to study the clinicopathological characteristics and outcome of MBC patients at our institution
and we aim to emphasize the differences compared with FBC.

Materials and Methods: Between January 1993 and April 2016, 56 male patients who were diagnosed as breast cancer and underwent surgical
operation were retrospectively analyzed. Patients were evaluated for demographical characteristics, surgery type, clinicopathological characteristics,
adjuvant and neoadjuvant treatments, follow-up time, overall survival (OS), disease free survival (DES), and disease specific survival (DSS).

Results: The ratio of MBC among all breast cancers at our institution is 1%. The median age was 64 (34-85). Surgical procedures were modified
radical mastectomy (MRM) in 41 patients (77%), simple mastectomy in 11 patients (21%), and lumpectomy in 1 patient (2%). Two patients were
Stage 0 (4%), 7 were Stage 1 (13%), 12 were Stage 2 (22.6%), and 32 were Stage 3 (60.4%). Molecular subtypes of the invasive tumors were luminal
A in 40 (80%), luminal B in 6 (12%), HER-2 type in 1 (2%), and basal-like in 3 (6%). Median follow-up time was 77 (3-287) months. 5-year and
10-year OS, DFS, and DSS rates were 80.7%, 96%, 95.6% and 71.6%, 81.9%, 91.7% respectively.

Conclusion: MBC presents different clinicopathological and prognostic factors when compared to FBC. Our survival rates are higher than the
average presented in available literature. Because of the high rate of hormone receptor positivity, hormonal therapy is the mainstay for the treatment
of estrogen receptor (ER)+ male breast cancer.
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Introduction

Because of the very low incidence of male breast cancer (MBC) cases, limited information is available about the epidemiology, treatment strat-
egies, prognosis and other data about MBC. Data is usually extrapolated from female breast cancer (FBC) studies. There are no randomized
trials that have specifically addressed treatment of MBC. Thus, evidence concerning optimal treatment strategies is limited. The best evidence
for effectiveness of treatment of MBC comes from population-based statistics. Anderson et al. reported on MBC from the Surveillance,
Epidemiology, and End Results (SEER) database during the period of 1973 to 2005 and found an annual increase in incidence of 1.19%,
with a peak in 2000 of 1.24 cases per 100,000 men (1). The prevalence varies between countries and regions. It is lower in Japan, Colombia,
Singapore, Finland and Hungary, whereas the incidence is higher in North America and England and very high in some African countries
(2). Main risk factors for MBC are genetic factors (Klinefelter’s syndrome), family history of breast cancer, BRCA1-2 mutations, endocrine
factors (liver disease, exogenous estrogens, and androgen deficiency), testicular disorders (undescended testes, orchitis), occupational and
environmental exposures (occupational exposure to heat, exhaust emissions, electromagnetic field radiation), obesity, alcohol, and diet (3).

Because a normal male breast does not contain any lobular elements, clinically the most frequent cancer type detected in men is invasive
ductal carcinoma (85-90%) (4) (Figure 1). MBC shows higher estrogen receptor (ER) (75-94%) and progesterone receptor (PR) (67-
96%) positivity than FBC (3). In the National Cancer Institute’s SEER database between 1973 and 2005, 92% of the MBCs (n=5494) as
opposed to 78% of the FBCs (n=838,805) were ER-positive (1).

The management for MBC has been extrapolated from the treatment of FBC. Almost for all patients, radiological assessment should
be done (Figure 2). The primary approach is surgery. Latter treatment options in early-Stage MBC are adjuvant endocrine therapy, che-
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motherapy or radiotherapy according to prognostic factors (3). Dis-
ease specific survival (DSS) and overall survival (OS) rates in MBC
among 1,986 male patients in the SEER database were 90% and 70%
respectively at 5 years (5). MBC causes a higher mortality than the
female counterpart (6). Patients have a worse survival rate compared to
women, because of a more advanced disease and older age at diagnosis
(7). When matched by Stage and age, men appear to have a similar or
better prognosis compared to women (8, 9).

The aim of our study was to determine the clinicopathological char-

acteristics and outcome of MBC patients at our institution according

Figure 1. Physical examination finding of a 45 year-old male
showing ulceration around his nipple
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to the new molecular subtype classifications including luminal and
nonluminal types.

Materials and Methods

Between January 1993 and April 2016, 5762 breast cancer patients
were reviewed from breast cancer registry system in the Department of
General Surgery, Breast Unit. Of the 5762 registered patients, 57 male
patients (1%) that diagnosed as breast cancer and underwent surgical
operation were evaluated. There was no Stage 4 patient in our series.
Excluding one patient with malignant fibrous histiocytoma, 53 pa-
tients with routine follow-up were included into the study. Patients’
medical records were collected from breast cancer registry forms and
computer database. Patients were evaluated for demographical charac-
teristics, surgery type, clinicopathological characteristics (stage, cancer
type, hormone receptor status, HER2/neu status, etc.), adjuvant and
neoadjuvant treatments (chemotherapy, radiotherapy, and hormonal
therapy), follow-up time, OS, disease free survival (DFES), and DSS.
Patients were followed-up closely, and physical examination findings
were recorded at each visit. Dates of death and causes of death were
recorded according to information received from hospital records and
patients’ relatives.

The hormone receptor (ER, PR), HER2/neu and Ki-67 positivity were
assessed using immunohistochemistry (IHC). Patients that do not
have any of these four pathological variables were assessed retrospec-
tively from patient blocks to maintain homogenous pathological data.
Of the 53 patients, 50 patients’ blocks were able to provide full infor-
mation about ER, PR, HER2/neu, and Ki-67 status. The histologic
classification was based on WHO criteria and histologic grade in the
Nottingham system. ER and PR were considered positive if 21% cells
showed nuclear staining. Cases were considered HER2/neu- positive
when they are IHC-3+ or SISH (Silver in situ hybridization)-ampli-

Figure 2. a, b. Mammography imaging of a 65 year-old male patient with a malignant mass on his right breast. MLO mammography (a), CC
mammography (b)
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fied. The staging was made according to the American Joint Commit-
tee on Cancer (7" edition) (10).

Survival analysis was conducted for breast cancer patients and OS
was defined as the time between diagnosis and death from any cause.

Table 1. Patient characteristics and surgical procedure

n %
Median age (min-max) 64 (34-85)
Median follow-up (range, months) 77 (3-287)
Age
<60 22 41.5
260 31 58.5
Concomitant History of Cancer
Yes (prostate cancer) 2 4
No 51 96
Family History of Breast Cancer
Yes 6 113
No 47 88.7
Primary Complaint of Admission
Lump 43 81.1
Nipple Discharge 7 13.2
Ulceration 3 5.7
n %
Surgery Type
Breast Conserving Surgery 1 2
Mastectomy 11 21
Modified Radical Mastectomy 41 77
SLNB
Yes 20 37.7
No 33 62.3
ALND
Yes 42 79.2
No 11 20.8
Systemic treatment
PSCT 7 13.2
Chemotherapy 25 47.2
No treatment 21 39.6
n %
Radiotherapy
Yes 32 60.4
No 21 39.6
Hormonal therapy (n=50)
Yes 45 90
No 5 10

SLNB: Sentinel Lymph Node Biopsy; ALND: Axillary Lymph Node
Dissection; PSCT: Preoperative systemic chemotherapy
Missing data excluded

Disease-free survival was defined as the time between diagnosis and the
occurrence of relapse either locally or systematically. Disease-specific
survival rate was defined as the percentage of patients who have died
from breast cancer but not from other causes.

Statistical Analysis

Overall survival was the primary endpoint chosen to assess prognosis.
Statistical analyses were performed using Statistical Packages for the
Social Sciences (SPSS) version 17.0 for Windows software (SPSS Inc.,
Chicago, IL, USA). Descriptive statistical analyses (median, number
and percentage) were used for continuous variables. Patient and tu-
mor characteristics were individually analyzed using log-rank test to
determine the effect of each variable on OS. The OS, DSS, and DFS
rates were calculated using the Kaplan-Meier method. All pvalues were
two-sided, and p<0.05 was used to indicate a statistically significant
difference.

This research was conducted according to the principles of the World
Medical Association Declaration of Helsinki “Ethical Principles for
Medical Research Involving Human Subjects” (amended in October
2013), and written informed consent was obtained from the patient
whose image we use in figure 1.

Results

The ratio of MBC among the whole breast cancers in our institution
is 1%. Median age was 64 (34-85). The majority of the patients were
260 (58.5%). Twenty-two (41.5%) patients under 60 and only two
patients under 40 years. Family history of breast cancer was detected in
6 (11.3%) patients. BRCA mutations analyzed in five patients in our
series and BRCA1 mutation was detected only in one patient.

The most common primary complaint at admission was palpable stiff
lump in the breast (Figure 1). Nipple ulceration was detected in only
5.7% of patients and nipple discharge was seen in 13.2% of our pa-
tients. Surgical procedures were modified radical mastectomy (MRM)
in 41 patients (77%), simple mastectomy in 11 patients (21%), and
lumpectomy in 1 patient (2%). Sentinel lymph node biopsy (SLNB)
was performed in 21 (40%) patients. Forty-two patients (79.2%) un-
derwent axillary lymph node dissection (ALND) due to clinical node
positivity (n=33) or SLNB positivity (n=9). Of those 42 patients, 32
patients (60.4%) revealed pathologically axillary involvement. Twen-
ty-two (41.5%) patients had T4 tumors. The majority of 32 patients
(n=21, 65.6%) had N1 disease with <4 lymph node-positivity. Seven
patients received neoadjuvant chemotherapy, 25 patients received ad-
juvant chemotherapy, 32 patients received radiotherapy, and 45 re-
ceived adjuvant hormonal therapy as tamoxifen 20 mg per day for 5
years. Patient characteristics and surgical procedures are summarized
in table 1.

At the final pathology assessment, the majority of patients (n=49) were
found to have invasive ductal carcinoma (92%), the remaining 2 had
ductal carcinoma in-situ (4%), whereas 1 had neuroendocrine tumor
(2%), 1 had invasive papillary carcinoma (2%). Two patients were
Stage 0 (4%), 7 were Stage 1 (13%), 12 were Stage 2 (22.6%), and
32 were Stage 3 (60.4%). Of the 50 patients whose receptor status
were achieved, 92% were ER positive (n=46), 86% were PR positive
(n=43), and 10% were HER2/neu positive (n=5). Molecular subtypes
of the invasive tumors were luminal A in 40 (80%), luminal B in 6
(12%), HER-2 type in 1 (2%), and basal-like in 3 (6%). Tumor char-
acteristics and clinicopathological features of patients are summarized
in table 2.



Table 2. Tumor characteristics and
clinicopathological features of patients

n %
Tumor Type
IDC 49 92
DCIS 2
Other 2
Median invasive tumor
diameter (min-max) (n=51) 25 mm (2-50)
Tumor stage
Tis 2 4
T1 14 26.3
T2 15 28.2
T4 22 41.5
Nodal Stage
NO 21 39.6
N1 21 39.6
N2 5 9.5
N3 6 11.3
n %
LVI (n=45)
+ 25 55.5
= 20 44.5
Grade (n=50)
1 5 10
2 24 48
3 21 42
Stage
0 2 4
1 7 13
2 12 22.6
3 32 60.4
Tumor focus
Unifocal 50 94.3
Multifocal/multicenter 3 5.7
n %
ER and/or PR (n=50)
+ 46 92
- 4 8
HER2/neu (n=50)
+ 5 10
= 45 90
Luminal type (n=50)
Luminal A 40 80
Luminal B 6 12
HER-2 type 1 2
Triple negative 3 6

IDC: Invasive ductal carcinoma; DCIS: Ductal carcinoma in-situ; LVI:
Lymphovascular invasion; ER: Estrogen receptor; PR: Progesterone
receptor Missing data excluded
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Table 3. 5-year and 10-year overall survival,
disease-free survival and disease-specific survival
of patients

Survival 5-year (%) 10-year (%)
oS 80.7 71.6
DFS 96 87.9
DSS 95.6 91.7

OS: Overall survival; DFS: Disease-free survival; DSS: Disease-specific
survival

The median follow-up time was 77 (3-287) months. One patient had
chest wall recurrence in 168" month, 1 patient had axillary recurrence
in 93* month, and 4 patients had systemic metastases (bone [n=2],
lung [n=1], and liver [n=1]). The 5-year OS, DFS, and DSS rates were
80.7%, 96%, and 95.6%, whereas the 10-year OS, DFS, and DSS
rates were 71.6%, 81.9%, and 91.7%, respectively. The 5-year and 10-
year survival of the patients are summarized in table 3. The influence
of patient’s age, tumor stage, lymph node status, hormone receptor
status, molecular subtype, hormone therapy, and chemotherapy on OS
were examined by univariate analysis. Luminal A subtype and Stage I
disease compared to Stage II-III showed decrease in OS. In multivari-
ate analysis, there was only significant difference in OS between Stage
I compared to Stage II-III patients (p<0.001).

Discussion and Conclusion

Male breast cancer is a rare type of cancer in breast cancer series and in
male population. In our series, it also constitutes 1% of all breast can-
cer cases similar to previous reports (1). The median age of the patients
in our series was 64 and majority of the patients were 260 years old
in concordance with other reports (11). The mean age of diagnosis of
MBC is 68, which is 5 to 10 years older than for FBC patients in the
United States, but in other parts of the world such as the Middle East
and South Asia, the age gap is smaller (11).

The main complaint of admission to a health institution is a hard and
painless mass, located centrally under the nipple. Nipple ulceration is
commonly observed, but nipple discharge is rare (3). Moreover, MBC
may usually present with locally advanced disease because its superfi-
cial location and central areola involvement due to little breast tissue
in men (2) (Figure 1). In our series, T4 tumors were detected in 22 pa-
tients (41.5%) higher than reported before (12, 13). Nipple ulceration
was detected in only 5.7% of patients among our patients which seems
to be lower than other series (14). Nipple discharge was seen in 13.2%
of our patients and it is higher than mentioned in recent literature (3).
As in FBC, nipple discharge is usually associated with ductal involve-
ment like carcinoma in-situ.

Almost 5 to 10% of all MBC cases are related to a genetic predisposi-
tion (15). Generally, BRCA2 mutation is likely to exist in MBC cases
with a family history of breast cancer (11). Six patients have family
history of breast cancer in our series. BRCA mutations analyzed in
5 patients in our series and BRCAI mutation was detected only in 1
patient. This is one of the limitations about our series. It is probably
due to high costs of genetic testing and patients’ reluctance to have a
genetic analysis. Other factors related with MBC are endocrine, envi-
ronmental, occupational, and lifestyle factors as mentioned before (3).
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Nearly over 90% of MBCs are invasive ductal carcinomas (13). Due to
lack of lobular tissue in male breast, lobular carcinoma is rare, accounting
approximately 1.5% of cases (13). In the SEER data, ductal or unclassified
type encounters 93.7% of MBCs and the lobular type 1.5% (5). MBC cases
represent high rates of ER and PR expression. Average rate of ER and PR
expression is 90% and 81%, respectively (16). Cardoso et al. reported early
results of 1483 cases from International Male Breast Cancer Program (17).
Of these patients, 92% were ER+, 35% PR+, and 5% were HER2/neu+. In
a multicenter study, 251 MBC and 263 FBC were matched by patient age,
nodal status, and tumor grade. In both MBC and FBC cases, the most com-
mon subtype was Luminal A. Triple negative was rare and no Luminal B or
HER2 were seen in MBC group (18). Kornegoor reported in their series
that 75% of all cases were luminal A, 21% were luminal B and the rest were
basal type (n=4) or triple negative (n=1) (19). More recently, Aydogan et al.
presented the SEER data about tumor subtype and race in MBC (20). They
indicated that unlike FBC, MBC subtype does not vary by race/ethnicity.
In our series, 92% of our cases were invasive ductal carcinoma and 4% were
ductal carcinoma in-situ. There was no lobular carcinoma. Pathological as-
sessment revealed 92% of ER positivity, 86% of PR positivity, and 10%
of HER2/neu positivity among 50 patients. According to the molecular
subtype analysis by IHC, majority of the cancers (80%) were luminal A,
whereas 6 patients (12%) had Luminal B, 1 patient had nonluminal HER2
type (2%) and 3 patients (6%) had triple negative tumors in our series.

The main choice of treatment is surgery in MBC and mastectomy is
the most common procedure (11). This is probably because of the
small amount of breast tissue, skin involvement by the tumor at ad-
mission, and lack of aesthetic concern by both patient and physician
points of view, as many of the patients are over 60 years old. In the
Zaenger study, it is mentioned that 56% of MBC patients had T1
tumor, but only 4% had undergone breast conserving surgery (BCS)
(21). In the SEER data, although 76.3% of patients were <T2, surgi-
cal procedure rates are 86.8% for mastectomy, 13.2% BCS (12). BCS
rates are rising in recent years (from 10.6% to 15.1%) (21). It is also
previously reported that there was no significant survival difference
between patients undergoing mastectomy or BCS (22). Besides, BCS
associated with radiation therapy in selected patients is advocated by
some authors as an alternative to simple mastectomy or MRM (23).
We should keep in mind that men of our era also have aesthetic con-
cerns about nipple-areola complex and masculine breast contour.

Regarding the axillary approach, sentinel lymph node biopsy was per-
formed in 21 patients (40%) by blue dye method. The mapping by
blue dye was successful in 95% of patients that is similar to previously
reported (24). Due to the high axillary involvement in our series, the
majority of the patients (79.2%) underwent ALND.

The efficacy of chemotherapy, radiotherapy, and hormonal therapy is not
well studied because of the rarity of MBC. However, as most of the cases
are hormone receptor positive, hormonal therapy is the first-line choice
of adjuvant treatment. In a German study, OS was better with tamoxifen
compared with aromatase inhibitor treatment in MBC patients (25). The
long-term use of tamoxifen is suggested because it does not cause severe
bone marrow toxicity or drug-induced death. However, tamoxifen may
not be tolerated well in male patients. Men often experience bothersome
symptoms from endocrine therapy, and approximately one in four discon-
tinue treatment early because of hot flashes or sexual dysfunction (26). An-
elli and colleagues. Reported a rate of 63% side effects like mood changes,
loss of libido, weight gain and hot flushes resulting 21% of dropout rate
(27). All patients with hormone-receptor positivity in our series received
tamoxifen as hormonal therapy for 5 years.

Again, as in other treatment modalities, the use of chemotherapy is
extrapolated from FBC data. Preoperative systemic chemotherapy may
be useful for cases with a critical tumor load. Only 7 patients (13.2%)
received preoperative systemic chemotherapy in our series despite a
high incidence of T4 disease (41.5%). This might be due to the co-
morbidities of patients with older age to receive chemotherapy and/or
a high incidence of luminal A type tumors among our patients.

Furthermore, in our series, 60.4% of patients received chest wall ir-
radiation due to the axillary involvement and/or T4 disease. There are
no prospective randomized studies evaluating the clinical effects of
postoperative adjuvant radiotherapy in MBC. A case series of 75 men
treated with curative intent in Ontario found significantly improved
local recurrence-free survival in the 46 patients who received post-
mastectomy radiation, but their OS was not different (28). Ragaz (29)
showed that radiotherapy reduced the first 2-year local relapse (from
60 to 20%) for the patients with positive nodes. However, a decrease
in local relapse does not reflect OS. No survival difference was found
between patients who received radiotherapy and who did not. How-
ever, radiotherapy has been considered based on similar criteria as for
FBC patients and the indications are related to local findings in MBC.

As in FBC, the most important prognostic factor in MBC is positive
axillary lymph nodes (3). In an international population-based study
including 459,846 women and 2665 men diagnosed with breast can-
cer over the last 40 years, male patients had a poorer 5-year relative
survival ratio than women. However, after adjustments are made for
age and the year of diagnosis, stage, and treatment, male patients had
a significantly better relative survival from breast cancer than female
patients (8). In a Korean study on the OS rate of a group of MBC
matched with FBC, they found no significant differences between two
groups (13). Furthermore, the hazard ratios of survival in men, older
than 60 years old at diagnosis or who had tumors >2 cm were signifi-
cantly greater in multivariate analysis. SEER data revealed older age,
grade III/IV tumors, Stage IV disease, no surgery, no radiotherapy,
ER- tumors, and unmarried patients had significantly shorter OS in
multivariate analysis (12). Five-year OS rates were 88%, 75.7%, 61%,
and 17.7% for Stage I, I1, III, and IV, respectively. As we do not have
Stage IV patients in our study, the 5-year OS rates for Stage I, IT and
III were 100%, 84.6% and 73.8 respectively. Ethnic differences might
also affect the prognosis of MBC (30). In a Turkish cohort of 86 male
patients treated over 37 years, Selcukbiricik and colleagues reported
a 65.8% 5-year OS rate, and they stated that tumor Stage and nodal
Stage were significant prognostic factors (22). We reported an OS,
DEFS, and DSS rate of 80.7%, 96%, and 95.6 for 5-year, and 71.6%,
81.9%, and 91.7% for a 10-year period respectively. We only found
significant difference in OS of Stage I patients among Stage II-III pa-
tients in multivariate analysis (p<0.001). The excellent prognosis of pa-
tients might also be due the higher incidence of patients with luminal
A type tumors (80%). There was no difference in OS when analyzed
according to the age, luminal type, tumor size, and lymph node status.
This is probably due to the small number of cases in our series.

Although the number of cases in our series is low, MBC is a rare entity
and there are no prospective randomized trials in this field. In this
situation, additional data is important from every different institution.
Our OS and DSS rates are strikingly higher than the average of avail-
able literature. This might be due to lack of Stage IV cases and good
tumor biology of patients since they mostly presented with luminal tu-
mors in our series (92% of the patients). Therefore, hormonal therapy
is the mainstay for the treatment of ER+ male breast cancer.
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