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Abstract

Background: Male breast cancer (MBC) is an infrequent disease and a scarcely researched topic. Since the incidence of male breast
cancer is increasing and so far, management advices have been concluded from results of trials in female patients, there has been a
growing interest in this field of research.

Objectives: In this study, we aimed to evaluate the general, radiological and pathological features of MBC patients.

Patients and Methods: We retrospectively reviewed the medical records of MBC patients who had been referred to breast clinic,
Shahid Motahari in Shiraz, Iran, between 2005 and 2018. Data regarding general characteristics of patients such as demographic in-
formation, age, and also past history of any cancer, family history of breast cancer, mammogram and ultrasound findings, stage, size
and location of tumor, histopathology of tumor, metastasis, treatment modalities and follow-up time were attained by reviewing
medical records.

Results: Fifty-one patients with MBC were included with the mean age of 58.4 years. Invasive ductal carcinoma was the most preva-
lent pathologic type. By use of the Kaplan Meier survival estimate, survival probability of patients for each time interval after diag-
nosis was calculated. There was a decline over time until about 85 months after diagnosis when it reached a plateau state above 50%.
Age, human epidermal growth factor receptor 2 (HER2) and metastasis showed to lower the survival time by increasing the hazard
ratio. Only 13 patients had mammography and 22 had an ultrasound, which are less than 50% of the total number of patients.
Conclusions: This study showed that there is still unfulfilled need to evaluate MBC in order to find the best management guidelines
such as screening in high risk populations, diagnosis, treatment, and follow-up. Risk factor evaluation, survival time, and diagnostic
radiologic modalities have not been well assessed in MBC so far.
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1. Background

Male breast cancer (MBC) is an uncommon disease re-
sponsible for less than 1% of all breast cancer diagnoses
worldwide (1). Limited research has been focused on this
area of knowledge. Due to scarcity of this disease, no ran-
domized trials have been performed so far (2). Since the in-
cidence of male breast cancer is increasing (3), there has
been a growing interest in this field of research.

Most information on breast cancer in men has been
obtained from retrospective studies with several decades
duration. Proper treatment guidelines for MBC have not
yet been noticeably established and management advices
have been concluded from results of trials in female pa-
tients (4). However, it seems that most of these studies

were not adjusted for sexual variance. For example, breast
cancer develops at older ages among men compared to
women (5). Moreover, lifestyle and cancer risk factors can
differ between men and women. Additionally, breast can-
cer in men happens with higher stage, possibly due to de-
layed breast cancer detection (6, 7) and also is usually low
grade and commonly hormone receptor-positive (8). No-
table differences in the biological and clinicopathological
features have been discussed between male and female
breast cancer (9).

There is also a geographical discrepancy reported in
MBC occurrence (10). InIran, it has been reported that MBC
is responsible for 0.65% of all cancer patients in men (11).

Comparable to breast cancer in women, MBC is pre-
dicted to be affected simultaneously by different risk fac-
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tors including clinical disorders relating to hormonal im-
balances, certain occupational and environmental expo-
sures, and genetic risk factors including breast cancer
(BRCA) genes. Environmental factors, especially occupa-
tional carcinogen exposure, might as well add to MBC risk
by interacting with genetic causes (12).

2. Objectives

In this study, we aim to retrospectively evaluate the
general, radiologic and pathologic features, management,
and prognosis of MBC patients referred to a breast clinic
with the diagnosis of breast carcinoma between 2005 and
2018 to see if there is any specific pattern in this rare dis-
ease.

3. Patients and Methods

We retrospectively reviewed the medical records of
MBC patients who had been referred to breast clinic,
Shahid Motahari in Shiraz, Iran, between 2005 and 2018.
Data regarding general characteristics of patients includ-
ing demographic information, age, past history of any
cancer, family history of breast cancer, mammogram and
ultrasound findings, side, stage, size and location of tu-
mor, histopathology of primary tumor, metastasis, treat-
ment modalities (surgery, chemotherapy, radiation and
hormone therapy) and follow-up time were attained by re-
viewing medical records.

The Kaplan-Meier estimate was applied to compute the
survival probability in time intervals after diagnosis. Cox
proportion hazard model was also used to test the effect
of other variables such as age, stage, and receptor on sur-
vival time. P value less than 0.2 was considered as statisti-
cally significant. The acquired data are expressed as mean
and percent. Statistical analyses were performed by SPSS
software version 10.5 (Statistical Package for the Social Sci-
ences, Chicago, I11).

4. Results

Fifty patients with MBC were investigated in the cur-
rent study with the mean age (at time of diagnosis) of 58.4
years (range, 37-83 years) of whom 2% were diagnosed be-
fore 40% and 42% after the age of sixty. Most of them were
diagnosed between 40 and 60 years. Most of the patients
(84%)were living in the urban area, 63% were low educated,
and 93% of the patients were married. One of the cases had
bilateral breast cancer, 17% had a positive family history of

breast cancer, and 13% had other malignancies. The major-
ity of them had BMIin the normal range. Complete general
features of the patients are presented in Table 1.

The most prevalent pathologic type was invasive duc-
tal carcinoma (Figure 1) and then papillary carcinoma. One
of the cases was myofibroblastoma. Estrogen was the most
common existed receptor reported. Lymphatic invasion
was seen to be the most frequent pathway of invasion.
Metastasis was evaluated in the patients by chest X ray,
computed tomography (CT) scan (taken from the brain,
chest, and abdomen), bone scan, and in a few cases mag-
netic resonance imaging (MRI) (taken from the brain and
spine). The histopathologic characteristics are listed in Ta-
ble 2. Among them, the involvement of both breasts was
almost similar.

Survival data for 40 patients (80%) were available.
There were nine deaths reported among the patients due
to breast cancer and three due to other health conditions
(diabetic mellitus, end stage renal disease, and renal can-
cer). Mean follow-up time, from diagnosis to the time of
last visit, was 55.1 months.

Based on Kaplan Meier survival estimate, the survival
probability of patients for each time interval after diag-
nosis was calculated which were on the decline over time
until about 85 months after diagnosis, when it reached a
plateau state above 50% (Figure 2). As shown in Table 3,
the hazard ratio of some of the variables was evaluated.
Among them, age, human epidermal growth factor recep-
tor 2 (HER2), and metastasis showed to lower the survival
time by increasing the hazard ratio. The higher the hazard
ratio, the higher the effect of the factor on survival. Fur-
thermore, metastasis with hazard ratio of approximately
4.5 had the highest impact on survival.

Sonographic and mammographic findings are listed
in Table 4. Only 13 of the patients had mammography
and 22 of them had ultrasound, which were less than 50
% of the total patients. The mentioned numbers reveal
the underestimation of these diagnostic tools in the pro-
cess of decision making. On the other hand, the majority
of existing radiologists’ reports was incomplete with non-
standard terms.

5. Discussion

Breast cancer is a rare disease in men, responsible
for about less than 1% of all breast cancer patients in the
United States (13) and 0.1% of cancer mortality in men (14).

Formerly, the incidence of male breast cancer was
thought to be relatively steady, but now it is on an in-
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Figure 1. Mammogram and ultrasound of a 47 yJo male with palpable mass with pathology of invasive ductal carcinoma
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Figure 2. Kaplan-Meier survival estimate
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Table 1. General Characteristics of Patients®

General Characteristics of Patients Number (%)
Age at diagnosis
<40 2(4)
40-60 27(54)
> 60 21(42)
Residence status
Urban 26(84)
Rural 5(16)
Missed data 19
Education status
Illiterate 2(7)
Low-educated 17(63)
high-educated 8(30)
Missed data 23
Marital status
Single 2(7)
Married 27(93)
Missed data 21
BMI
<185 2(7)
18-24.9 15(48)
25-29.9 9(29)
> 30 5(16)
Missed data 19
Routine exercise
Yes 16 (55)
No 13 (45)
Missed data 21
Past medical history
Diabetic mellitus 6(25)
Hyperlipidemia 5(20)
Hypertension 4(16)
Others 9(39)
Missed data 26
Family history of breast cancer
Yes 5(17)
No 24(83)
Missed data 31
Family history of other malignancies
Yes 13 (43)
No 17(57)
Missed data 20
Tobacco use
Yes 8(26)
No 22(74)
Missed data 20
Alcohol use
Yes 0
No 27(100)
Missed data 23

Abbreviation: BMI, body mass index

*Acquired percentage is based on existing data only.

creasing trend (3). Incidence of MBC increased consider-
ably from 0.86 to 1.06 per 100,000 population over the last
few decades (4). The global difference of MBC is similar to
breast cancer in women, with higher incidence in North
America and Europe and lower incidence in Asia (15).

Despite extensive epidemiologic reports on female
breast cancer, little is achieved about the etiology of MBC
mostly due to scarcity of this disease in men. The low inci-
dence of this disease also causes inadequate sample size to
evaluate the relationship between risk factors and breast
cancer. Tissue availability presents another challenge. An-
other issue in this field is the insufficient amount of tissue
sample. Due to the small size of tumor in men, an insuf-
ficient amount of tissue is available for research purposes
for molecular and genetic studies. Despite rarity of studies,
several risk factors for MBC have been clarified.

Genetic factors seem to have an important role in MBC
such as BRCA2 gene mutations found in the majority of
inherited breast cancers in men. Furthermore, a positive
family history of breast cancer and Klinefelter syndrome
are constantly related to MBC (16). The most common ob-
served epidemiologicrisk factors include disorders accom-
panied with elevated estrogen levels, gynecomastia, occu-
pational and environmental exposures, and dietary fac-
tors. Other examined risk factors for MBC are obesity, tes-
ticular disorders (including cryptorchidism, mumps or-
chitis, and orchiectomy), and radiation exposure (17).

In the present study, the majority of patients were mid-
dle aged men with low education and normal BMI in con-
trast to previous studies that showed obesity is one of the
possible risk factors for MBC (18). Furthermore, the mean
age of MBC in this series is lower than that of another popu-
lation based study in Iran on MBC (19). Despite slight dom-
inancy of left-sided involvement in other studies (20), both
breasts were involved similarly in this study.

As mentioned before, metastasis was evaluated in the
patients via chest X ray, CT scan (taken from the brain, chest
and abdomen), bone scan and in a few cases, MRI (taken
from the brain and spine). Involvements of other organs
were mostly seen in the liver and lung in contrast to bone
involvement in females, which is the most frequent site for
distant metastases (21).

Similar to other investigations (22), family history of
breastcancerand other malignancies was notable (17% and
43%, respectively) in our patients.

Fortunately, most of the patients felt the need to seek
medical intervention in the early phase and were diag-
nosed with a tumor size of less than 2 cm (55%) and in stage
11 (59%) of the disease leading to a better prognosis.
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Table 2. General and Histopathological Characteristics of Tumors

Features Number (%) Features Number (%)
Size (cm) Involvement side
<2 16 (55) Right 23(46)
2-5 9(31) Left 26(52)
>5 4(14) Bilateral 1(2)
Missed data 21 Metastasis to other organs
Histopathological type Liver 4
Invasive ductal carcinoma 38(90) Lung 3
Papillary carcinoma 3(7) Bone 0
Others 1(3) Brain 0
Missed data 8 Fine needle aspiration
Stage at diagnosis Positive 17(80)
I 11(32) Negative 1(6)
11 20(59) Suspicious 3(14)
11 3(9) Missed data or No FNA 29
Missed data 16 Surgery type
In situ component Mastectomy 44(95)
Yes 12(43) Quadrantectomy 2(5)
No 16 (57) Missed data 4
Missed data 22 Sentinel lymph node biopsy
Invasion Yes 4
Lymphatic 10 (34) Not mentioned or not performed 46
Vascular 7(24) Chemotherapy treatment (mean sessions: 6)
Perineural 6(21) Yes 40(95)
All 6(21) No 2(5)
Receptor Missed data 8
Estrogen 44/46 (95) Radiotherapy treatment (mean sessions: 20)
Progesterone 41[46 (89) Yes 24(67)
Her2 24[34(70) No 12(33)
Missed data 14
Hormone therapy
Letrozole for 40 months 8(16)
Tamoxifen for 41.4 months 29(58)
Herceptin 2(4)
Survival in mean follow up time of 55.1 months
Expired by breast cancer 9
Expired by other reasons 3

Abbreviations: FNA, fine needle aspiration; HER2, human epidermal growth factor receptor 2
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Table 3. Hazard Ratio Measurement

Parameters Hazard ratio Pvalue
Involvement side (right or left) 153 0.49
Age 1.05 0.07
Stage 0.63 0.25
Progesterone receptor 0.61 0.59
Estrogen receptor 0.86 0.92
Her2 1.81 0.18
Metastasis 4.55 0.01
Abbreviations: HER2, human epidermal growth factor receptor 2
Table 4. Mammographic and Sonographic Characteristics

Mammographic features (number of patients =13) Number Sonographic features (number of patients = 22) Number
Mass features Mass features

Number 13 Number 20

Asymmetry 0 Non-mass 1

Gynecomastia 0 Gynecomastia 1
Number of mass Number of mass

Single 1 Single 21

Multiple 2 Multiple 1
Border Border

Circumscribed 2 Circumscribed 2

Irregular 4 Irregular 2

Lobulated 1 Lobulated 3

Not mentioned 6 Not mentioned 15
Density Echogenicity

Hyperdense 7 Hypoechogenicity 19

Not mentioned 6 Not mentioned 3
Location Location

Retroareolar 7 Retroareolar 6

Upper outer quadrant 3 Axillary tail 1

Not mentioned 3 Lower outer quadrant 1

Not mentioned 8

BIRADS BIRADS

IVorVv 7 IVorVv 3

11 2 11 2

Not mentioned 4 Not mentioned 7

Abbreviation: BIRADS, breast imaging reporting and database system

Radical mastectomy and adjuvant therapy such as
chemoradiation and hormone therapy were the most pop-
ular treatment planning. As expected, adjuvant tamoxifen
was the most administered hormone therapy among pa-

tients regarding a high proportion of positive expression
of estrogen and progesterone receptor (95% and 89%, re-
spectively). Age, HER2, and metastasis were the most prog-
nostic factors for survival among our patients; metastasis
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with the highest hazard ratio was placed first.

In contrast to female breast cancer, radiologic evalua-
tion was neglected eventually as the diagnostic tool in de-
cision making. Due to lack of proper experience and edu-
cation in this field (due to scarcity of MBC), the capacity of
these modalities has not been fulfilled yet. The mammo-
graphic and sonographic reports of patients in this study
were incomplete and not straight forward. Unfortunately,
the presented data was what we had in our health system
and not what we gathered. We were aware of the subopti-
mal reporting and incomplete descriptions. Since this was
a retrospective study, we could not revise it. In compari-
son to other fields such as pathology, the available data was
considerably low. The proper application of ultrasound
and mammogram could lead to better management and
screening if needed and avoid unnecessary actions.

Nonetheless, among the available ultrasound and
mammograms, only two of the malignant lesions were
falsely reported as benign and BIRADS (breast imaging re-
porting and database system) II, of which one was marked
as gynecomastia.

In conclusion, there is still need to evaluate MBC in or-
der to find the best management guidelines such as screen-
ing in high-risk populations, diagnosis, treatment, and
follow-up. Our study has the expected draw backs of de-
scriptive epidemiologic studies especially for this rare dis-
ease, including retrospective registry assessment, missing
data, and non-standardized definitions. Small sample size
forrisk assessmentwas also another limitation. Additional
descriptive studies providing population based evidence
are needed for further evaluation of the fruitful adjuvant
therapies and associated risk factor for male breast cancer.
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