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Abstract
While male breast cancer (MBC) consists only 1% of all breast cancers in the United 
States, approximately 2000 men are diagnosed annually and the incidence seems to 
be slowly increasing. About 50% of men have axillary nodal metastasis at the time of 
diagnosis. A mean delay of 6 to 10 months occurs in the diagnosis of MBC, which leads 
to the progression of the disease before presentation. More than 40% of MBCs present 
with stage III/IV disease. Therefore, men with MBC have a worse prognosis compared 
with women. Additionally, as a result of the paucity of breast tissue in males, early chest 
wall spread occurs. Therefore, it seems that recognition of the symptoms and radiologic 
features of MBC can improve early detection, the prognosis and survival rate of the disease. 
A few researches focused on male breast cancer; however, there are many similarities with 
female breast cancer and some differences. The current study aimed to review the latest 
information on risk factors, clinical, and radiological features of MBC.
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INTRODUCTION

Over the last 2 decades, the rate of male breast complaints 
increased from 0.8% to 2.4%, while 1% of all breast can-
cers occur in men [1]. In 2017, about 2470 men were 
diagnosed with the disease in America [2]. The female-
to-male breast cancer ratio is 70-100:1 [3]. The mean 
age at the time of diagnosis in men is 67 years, which is 
about 5 to 10 years higher than that of women. Usually, 
male breast cancer (MBC) is detected in more advanced 
stages because of delayed diagnosis, compared with that 
of the women and about 50% of men have axillary nodal 
metastasis at the time of diagnosis [4]; therefore, early 
detection of MBC could improve the survival rate and 
prognosis of the disease [5]. The current study aimed to 
review the manifestations, imaging, and pathologic fea-
tures of the breast cancers in men.

Male Breast Anatomy

The rudimentary mammary glands are composed of 
mammary lobes that drain via lactiferous ducts into the 
nipple [6]. During the peripubertal period in young males, 
atrophy of the ducts usually happens after a significant in-
crease in the testosterone level (about 30 folds) [7] and 
despite the young females, no estrogen or progesterone 
stimulates the ductal proliferation and branching. Some-

times at the onset of puberty, serum estradiol transiently 
increased and may cause mild proliferation of sub-areolar 
ducts and stroma, which resolves spontaneously, due to 
the consequential increase of the testosterone level [8]. 

Figure1: A Normal Male Breast Mammogram with a Fatty Tissue 
and Stromal Components.
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Table 1: Clinical Features of Gynecomastia Versus Male Breast Carcinoma

Features Gynecomastia Breast Carcinoma

Patient’s Age Bimodal prevalence: peripuber-
tal and >50 years

>60 years

Clinical Manifestations Soft tender mass; mobile mass Soft or firm non-tender mass; mobile or non-mobile mass

Relationship of Lesion to the Nipple Central, sub-areolar area Eccentric, subareolar area

Laterality Most commonly bilateral Usually unilateral

Normal breast in adult males is composed of skin, subcu-
taneous fat, atrophic ducts, and stromal elements, which in 
mammography could be observed as homogeneously and 
almost fatty tissue, which could be observed in Figure 1.
In the male breast tissue, there are no Cooper ligaments. 
Breast lobular development is extremely uncommon in 
men and pathologies such as fibroadenoma, phyllodes 
tumor, invasive lobular carcinoma, carcinosarcoma, and 
lobular carcinoma in situ related to lobular proliferation 
are rare. On the other hand, gynecomastia, invasive duc-
tal carcinoma, ductal carcinoma in situ, and papillary 
neoplasm, conditions related to ductal and stroma prolif-
eration may manifest in men [9, 10].

Risk Factors

As shown in Table 1, the two common and well-estab-
lished risk factors for MBC include genetic factors (such 
as a positive family history especially first-degree male 
or female relatives, BRCA2 and BRCA1 mutations, and 
a family history of prostate cancer) and conditions asso-
ciated with an abnormal estrogen-to-androgen ratio and 
hyperestrogenism (e. g, the Klinefelter syndrome, exog-
enous estrogen or testosterone use, obesity, orchitis/ep-
ididymitis, and finasteride use). Other factors are related 
to lifestyle (e. g, lack of exercise) and X-ray exposure such 
as chest radiation [11].
Genetic risk factors such as androgen receptor, CYP17 
(cytochrome P450 17A1) and CHEK2 (checkpoint ki-
nase 2) are possible factors for MBCs. Another proba-
ble risk factor is long exposure to electromagnetic fields 
or heat. It is proposed that some chemicals increase the 
risks, and the most important ones are volatile organic 
compounds (e. g, tetrachloroethylene, perchloroeth-
ylene, trichloroethylene, dichloroethylene, and ben-
zene) [11]. About 80% of MBCs are infiltrating ductal 
carcinoma (IDC) histologically [12]; 85% to 95% of the 
cases are not otherwise specified (NOS) and  in about 
35% to 50% associated with in situ component. Most 
of DCIS are high grade form. Pure DCIS occurs in 7% 
to 11% of the cases, usually low to intermediate grades 
[13, 14]. Other less common subtypes are inflammato-
ry carcinoma and invasive papillary carcinoma, respec-
tively [15]. Papillary carcinomas are relatively more 
common in males, and lobular carcinomas are rare in 
men compared with women [16]. Lobular carcinoma 
may be observed in the Klinefelter syndrome or other 
states of excess estrogen. Finally, metastasis from other 

sites is extremely rare in men [17]. Another malignant 
condition that rarely affects the male breast is lympho-
ma, which usually manifests as multiple enlarged axil-
lary lymph nodes and no definite breast mass; 44% of 
them are primary lymphoma [18]. Another infrequent 
tumor is dermatofibrosarcoma also called spindle cell 
tumor, which is more common in males than females 
and usually occurs in the age range of 20 to 50 years. 
A high rate of local recurrence after surgical excision 
is observed; therefore, complete resection should be 
performed [19]. The vast majority of MBCs are hor-
monally sensitive and estrogen/progesterone-receptor 
positive in 65% to 85%. In some studies, HER2 over-
expression is 2% to 42% [20-25]. There were contro-
versies about p53 mutation in the earlier studies; some 
of them suggested that MBC were more likely to be 
p53-negative and in some studies MBCs were similar to 
those of women and mostly p53-positive [26].

Male Breast Cancer Manifestations

The most common symptom/sign is a painless palpable 
mass. Others consist nipple discharge, ulceration, retrac-
tion, skin thickening, and palpable axillary lymph nodes 
[17]. The Paget’s disease of the nipple is more common, 
compared with women [27]. The most common clinical 
differential diagnosis of MBC is gynecomastia in some 
clinical points, which can help to diagnose as shown in 
Table 1 [28].

Imaging Protocols

The incidence of breast cancer is low enough in male 
patients which routine screening mammography is not 
recommended. Therefore, all imaging modalities of the 
male breast are in the diagnostic manner [10]. Bilateral 
craniocaudal (CC) and mediolateral oblique view mam-
mograms are the initial modalities for imaging of men 
with clinical breast findings, despite the relatively small 
size of the male breast. Sometimes supplemental views 
such as reverse CC or magnification, spot compression, 
or tangential view could be helpful [29]. If mammogra-
phy showed suspicious findings, then, ultrasound (US) 
is helpful and accurate to evaluate the breast lesions [30]. 
Performing US with a high-frequency transducer is more 
sensitive to assess deep portions not accessible on mam-
mograms [10]. Mammography-guided biopsy could not 
be performed due to the small size of the male breast. The 
US-guided biopsy is completely preferable [31].
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Figure 2: Mammograms Obtained in a 74-year-old Man with the Chief Complaint of Left-sided Nipple Discharge.
A and B, mediolateral oblique and craniocaudal views show a focal asymmetry in left upper part with segmentally distributed mainly coarse 
heterogeneous suspicious appearing microcalcifications. C, magnification view demonstrates morphology of the microcalcifications. histo-
pathologic analysis revealed infiltrating ductal carcinoma and ductal carcinoma in situ.

Mammographic Appearance

Male breast cancer mostly occurs in a sub-areolar re-
gion, but it is usually eccentric to the nipple. The shapes 
of the lesions may be round, oval, or irregular. The mass 
border is circumscribed, indistinct, or mostly spicu-
lated and microlobulated. The typical form of them in 
the mammogram is a high-density circumscribed irreg-
ularly shaped mass. Calcifications are rare and tend to 
be fewer in number, coarser, and less frequently rod-
shaped (Figure 2).
Other associated features are skin thickening, nipple re-
traction, and axillary lymphadenopathy, which carry a 
poor prognosis [10, 30-32]. Secondary signs of breast 
cancer such as nipple retraction, increased breast tra-
beculation and skin thickening occur earlier in male, 
which can be easily detected in the mammogram [33].

Ultrasound Features

The US features of MBC are similar in women. In case of 
series, the most invasive cancers are non-parallel and hy-
poechoic masses with angulated, and microlobulatedor 
spiculated margins. In different studies, posterior acous-
tic features are variable in malignant lesions [10]. The 
US of the axillary region should be routinely performed. 
Enlarged axillary lymph nodes can be easily observed in 
US evaluation. The most common causes of unilateral 
axillary lymph node enlargement are due to benign con-
ditions such as reactive hyperplasia, infection, or granu-
lomatous disease. The causes of malignant lymph nodes 
are mostly due to lymphoma and metastatic disease from 
breast cancer, lung cancer, melanoma, and squamous 
cell cancer [34]. The sonographic features of pathologic 

lymph nodes include the cortical thickness in excess of 
3 mm, eccentric thickening, irregular margins and en-
croachment on displacement of the fatty hilum or suspi-
cious vascularity in Doppler evaluation (e. g, extra-hilar 
flow) [35]. Some investigators demonstrated that most 
of the complex (cystic-solid) male breast masses were 
papillary ductal carcinoma in situ in histopathologic re-
sults. Therefore, cystic-solid masses detected at sonogra-
phy of a male patient warrant a biopsy [36].

Magnetic Resonance Imaging Features

There are a few studies in this case. However, potential 
applications of magnetic resonance imaging (MRI) 
include lesion demonstration in the patient with gy-
necomastia, improvement of diagnosis of chest-wall 
invasion and mostly in equivocal cases [37]. Although 
MRI is technically difficult, it could be helpful in some 
patients. Suspicious features of lesions in MBC are the 
same as those of females, which consist spiculated mar-
gins, washout enhancement kinetics, and abnormal 
lymphadenopathy [38].

Differential Diagnosis

The most common disease of male breast (up to 65%) 
is gynecomastia, which usually manifests as a mobile 
tender sub-areolar mass within the age range of 50 to 
80 years and may be tender in the acute phase. Gyneco-
mastia shows three mammographic patterns including 
three imaging patterns as follows: nodular glandular, 
dendritic (chronic fibrotic phase), and diffuse glandu-
lar. Gynecomastia usually, in mammographic images, 
shows an indistinct border (Figure 3) [1, 7].
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Figure 3: Mammograms in a 62-year-old Man with the Chief Com-
plaint of Left-sided Tender Mass Were Performed.
A and B, mediolateral oblique and craniocaudal views show fibro 
glandular tissue in left retoareolar region, which is compatible with 
gynecomastia.

Another differential diagnosis is pseudogynecomas-
tia, which is usually bilateral with no palpable mass. It 
results from excessive fat deposition associated with 
obesity [33]. Another differential diagnosis are mas-
titis and abscess formation, which are not common in 
males compared with females [39, 40] and manifest as 
fever, tenderness, erythema, and skin thickening [39]. 
Mammography shows trabecular and skin thickening 
along with breast enlargement; sometimes it is difficult 
to differentiate breast infection from cancer [33, 40]. Fat 
necrosis, which develops after trauma, could represent 
as a tender mass with or without calcification. On mam-
mographic images, it can be observed as a density with 
calcification or a radiolucent mass [7]. However, it some-
times mimics cancer [28]. One of the frequent masses in 
the male breast is inclusion cyst [41], which may or may 
not be accompanied by tenderness. They are typically 
small, subcutaneous, well-defined masses on mammog-
raphy [7]. Sometime the cysts rupture and following the 
induced inflammatory reaction cause irregular borders 
on mammogram, which is similar to malignancy [42]. 
Long-standing type 1 diabetes inflammatory process of 
breast disease may cause diabetic mastopathy, which can 
be observed as a mass or asymmetry on mammogram 
[43, 44]. Differentiation from cancer is often difficult 
clinically and mammographically [45, 46] and biopsy is 
usually needed for definitive diagnosis.

Outcome and Prognosis

The overall prognosis of MBC tends to be worse than 
that of female, which may be due to poor awareness 

of the disease and diagnostic delays and hence, high-
er stages of tumors at the time of diagnosis. Despite 
women, younger age does not appear to correlate with 
worse prognosis in men. Black men and the ones liv-
ing in non-metropolitan areas seem to fare poorly. In 
prior studies, breast cancer-related death was more 
common in unmarried males than married ones [4, 
11]. These tumors are more likely to be node-posi-
tive and show lymphovascular invasion and nipple 
involvement, compared with female tumors [47, 48]. 
Axillary lymph node status is an important prognostic 
factor, similar to those of women [11]. Tumor grade 
is another powerful prognostic factor in males, similar 
to that of women. In men, the relationship between 
HER2 status and overall survival rate is controver-
sial. It is not proved that progesterone receptor status 
and lymphovascular invasion affect the prognosis in 
men [11]. One recent study reported that high-grade 
tumor, progesterone-receptor-negative tumors, and 
HER2-negative ones, as well as males with positive 
BRCA2 mutations were associated with poorer prog-
nosis [11, 49]. In another study, patients with stage IV 
of MBCs had poor prognosis if they had PR-positive 
receptors, younger age (≤ 65 years), and tumor size ≤ 
2 cm or the history of surgery [50]. Although the ma-
jority of male breast complaints are benign in the final 
assessment, however, radiologists’ role to distinguish 
suspicious-appearing masses and warrant biopsy is in-
evitable. There is no routine screening imaging method 
in the males with no chief complaint and all imaging 
modalities are diagnostic tools to detect lesions, unlike 
females. Initially, according to breast exam, all clini-
cally suspicious lesions should be referred for imaging 
and evaluated with mammography at first. The current 
study was an accurate study to diagnose benign lesions 
such as gynecomastia vs. cancer. To evaluate the con-
tralateral breast, bilateral mammograms should always 
be obtained [33]. The US is often used for further 
characterization of questionable findings in the mam-
mogram. Routine evaluation of axillary regions is rec-
ommended by US, due to the high prevalence of lymph 
node metastasis in MBC (about 50%).Cystic lesions, 
especially complex ones, should be further evaluated 
by tissue diagnosis due to the potential risk of breast 
cancer. When a lesion appears suspicious in imaging, 
the preferable method for biopsy is the US-guided core 
needle biopsy.
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