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 Introduction

While common in women, breast cancer is rare in men and 
accounts for less than 1% of all diagnosed breast cancer 
cases [1]. The American Cancer Society estimated that 
approximately 2620 new cases of invasive breast cancer will 
be diagnosed in males in the year 2020, compared to approx-
imately 246,480  in women [2]. While male breast cancer 
continues to be rare, the Surveillance, Epidemiology and 
End Results (SEER) data reports an increased incidence by 
40% from 1975 to 2015 [3].

Aside from breast cancer, men can experience a variety of 
clinical symptoms and pathologic processes similar to what 
is seen in the female breast. Therefore, a working knowledge 
of appropriate imaging indications and commonly encoun-
tered imaging findings in the male breast is essential for radi-
ologists and other clinicians involved in male breast health. 
In this chapter, we provide an overview of the anatomy of the 
male breast, appropriate imaging indications, and commonly 
used imaging modalities in the symptomatic male breast as 
well as review a spectrum of benign and malignant disease 
processes encountered upon imaging male patients.

 Embryology and Anatomy of the Male Breast

The development of the mammary bud begins early in utero 
in both male and female embryos around 4–6 weeks gesta-
tion [4]. At this time, mammary-specific epithelial cells can 
be seen in the epidermis of the thoracic region and extend in 
a paired line between the axillae and inguinal region bilater-
ally to form the mammary crests or milk lines [4]. The major-
ity of the epithelial tissue in the milk lines will atrophy to 
leave only the primary mammary buds in the pectoral regions  

[5, 6]; however, if atrophy does not occur or is incomplete, 
supernumerary nipples can occur. Supernumerary nipples 
can be seen in 2–5% of humans and may have the appear-
ance of a pigmented macule or a fully developed nipple- 
areolar complex [7–11]. At 6  months gestation, the 
rudimentary framework for the mammary gland is present 
[4]. By the end of third trimester, approximately 15–20 lobes 
of glandular tissue exist [4].

The mammary glands of males and females are nearly 
identical at birth consisting of subareolar lactiferous ducts 
[12]. During puberty, an increase in estrogen stimulates duc-
tal proliferation and maturation of the terminal ductal- lobular 
units in the female breast, essential for milk production. In 
young men, the pubertal increases in testosterone results in 
involution and atrophy of the lactiferous ducts [13]. If 
exposed to increased levels of estrogen, male lactiferous 
ducts can proliferate and branch resulting in gynecomastia; 
however, a notable difference is the rarity of lobule forma-
tion in the male breast. For this reason, lobular proliferative 
processes seen in females, such as fibroepithelial lesions, 
cysts, radial scar, lobular carcinoma in situ (LCIS), and inva-
sive lobular carcinoma (ILC), are very rare in men. Although 
atrophic, ductal epithelial tissue does persist in male breasts; 
therefore, invasive ductal carcinoma, ductal carcinoma in 
situ (DCIS), papillary lesions, as well as other proliferative 
processes related to ductal epithelium can be seen [12].

The normal adult male breast consists of a nipple, areola, 
and subcutaneous fat (Fig. 3.1). Typically, no glandular tis-
sue is seen in the subareolar region of the male breast unless 
gynecomastia is present.

 Imaging the Male Breast

The majority of male patients presenting for breast imag-
ing are symptomatic, commonly with an area of palpable 
concern, breast enlargement, or pain, with gynecomastia 
being the most common cause of the symptoms [14–16]. If a 
patient has clinical exam findings classic for gynecomastia 
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or pseudogynecomastia (breast enlargement due to the 
 deposition of adipose tissue), imaging is not routinely indi-
cated [17]. Gynecomastia typically presents as a rubbery, 
mobile mass located central to the nipple in the retroareolar 
breast and is more likely to be tender [14, 18]. In contrast, 
male breast cancer usually presents as a painless, firm or 
fixed mass central or eccentric to the nipple, sometimes with 

associated findings such as skin thickening, nipple discharge, 
nipple retraction, or axillary adenopathy [14]. If the clinical 
exam findings are indeterminate or concerning for malig-
nancy, imaging should be performed. Because only 6% of 
male breast cancers occur in patients under 40 years of age 
and only 1% in those less than 30 years of age, age-based 
imaging protocols have been developed [14, 19] and are sup-
ported by the American College of Radiology (ACR) [17].

 Mammography

Mammography is the mainstay modality in imaging the male 
breast in the diagnostic setting due to its high sensitivity 
(92–100%) and high specificity (90–96%) in the detection of 
breast cancer and has a negative predictive value of 99–100% 
[14, 20–22]. This level of accuracy keeps mammography at 
the forefront of the radiologist’s toolkit in evaluating the 
male breast. In addition, mammography is most likely to 
show suspicious calcifications, commonly associated with in 
situ carcinoma, which can be difficult to appreciate on other 
imaging modalities. Mammography performs very well in 
distinguishing benign versus malignant pathology in the 
male breast and can obviate the need for further imaging 
workup with ultrasound or core biopsy in patients with clas-
sically benign mammographic findings.

Standard, full-field mammography can be performed on 
the male breast, with technique mirroring that used on the 
female breast (Fig.  3.2a, b). Mammography is often 
acquired bilaterally to assess symmetry and possible, albeit 

Fig. 3.1 Bilateral full-field digital mammography in the mediolateral 
oblique (MLO) projection of the normal male breast. The male breast 
consists of a nipple, areola, and subcutaneous fat. A well-developed 
triangular pectoralis muscle can be seen posteriorly

a b

Fig. 3.2 (a, b) Bilateral standard full-field digital mammographic views in the craniocaudal (CC) (a) and mediolateral oblique (MLO) (b) projec-
tions. Triangle-shaped palpable skin markers were placed to indicate the areas of palpable complaint
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a b

Fig. 3.3 (a, b) Right breast full-field digital mammographic views in 
the mediolateral oblique (MLO) projection (a) demonstrates dense 
gynecomastia in the retroareolar breast. The lateromedial (LM) spot 

magnification mammographic view (b) confirms glandular tissue with-
out an underlying mass, consistent with gynecomastia

rare, occult malignancy in the contralateral breast. Although 
there is no strong data to support imaging the asymptom-
atic breast, imaging both sides is common practice. 
Pectoralis-displaced mammographic views may be obtained 
if the breast tissue is obscured by robust pectoralis muscu-
lature [23]. The technique is similar to implant-displaced 
views in patients with breast implants. Spot compression or 
spot magnification mammographic views may be obtained 
to further characterize a mammographic mass, asymmetry, 
architectural distortion, or calcifications and may be espe-
cially useful if gynecomastia is present, which can mask 
the finding or obscure the margins of a mass (Figs. 3.3a, b 
and 3.4a–d). Digital breast tomosynthesis (DBT) is now in 
widespread use in many practices and can also be used to 
image the male breast. There is limited data available eval-
uating the incremental yield of DBT compared to mam-

mography alone in male patients. In some studies, DBT has 
been found to show comparable imaging appearances for 
benign and malignant pathology as that of mammography 
[24–26]. DBT may be especially helpful in male patients 
with dense gynecomastia to reduce the masking effect of 
dense tissue and in characterizing mass margins (Figs. 3.5a, 
b and 3.6a, b).

In male patients 25 years of age and older with an indetermi-
nate clinical exam finding such as a palpable mass, not consis-
tent with gynecomastia, pain, nipple discharge, or axillary 
lymphadenopathy, mammography or DBT is the  initial exam of 
choice according to the American College of Radiology (ACR) 
Appropriateness Criteria [17], which provides evidence-based 
imaging guidelines. In male patients less than 25 years of age, in 
which the likelihood of breast cancer is extremely low, ultra-
sound is recommended as the initial imaging exam [17]. If an 
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indeterminate or concerning finding is seen on ultrasound, 
mammography or DBT should be performed to aid in the 
assessment of benign versus malignant pathology before core 
biopsy is recommended [17]. In men of any age with clinical 
exam findings suggestive of breast malignancy, mammography 
or DBT should be performed as the initial exam followed by 

ultrasound as an adjunct modality for further characterization 
and biopsy planning [17].

Screening mammography is not routinely recommended 
in male patients due to the very low prevalence of breast can-
cer in men. Although there is not robust data regarding 
screening men at elevated risk for developing breast cancer, 

a

d

b c

Fig. 3.4 (a–d) Right breast full-field digital mammographic views in 
the craniocaudal (CC) (a) and mediolateral oblique (MLO) (b) projec-
tions demonstrate a mass in the retroareolar right breast that correlates 
with the palpable complaint as indicated by the triangular marker. 

Digital spot magnification mammographic views in the craniocaudal 
(CC) (c) and lateromedial (LM) (d) projections demonstrate an irregu-
lar mass with microlobulated and spiculated margins and associated 
nipple retraction, which is highly suspicious for malignancy
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some case reports and studies suggest men at elevated risk 
may benefit from screening mammography [27–30]. The 
current screening guidelines from the National 
Comprehensive Cancer Network (NCCN) for male BRCA 
mutation carriers recommend annual clinical breast exam 
starting at age 35 and the consideration of annual screening 
mammography in men with gynecomastia starting at age 50 
or 10 years before the earliest known male cancer in the fam-
ily [31]. As more data becomes available, the use of mam-
mography as a screening modality in men at high-risk for 
developing breast cancer may become more prevalent.

 Ultrasound

Ultrasound is most commonly used as an adjunct imaging 
modality with mammography. If an indeterminate or suspi-
cious finding is seen on mammography, ultrasound should be 
performed to aid in lesion characterization and to guide core 
biopsy, if needed (Figs. 3.7a–c and 3.8a–c) [14]. In patients 
with imaging findings suggestive of breast malignancy, ultra-
sound is useful in evaluating the regional nodal basins for 
staging purposes. Studies have shown variable ultrasound 
performance in the evaluation of the male breast when used 
as a single modality. In a study of 638 patients, Munoz 
Carrasco et al. [14] demonstrated a sensitivity for the detec-
tion of breast cancer to be 88.9% compared to 99.5% for 

mammography with a comparable specificity of 95.3%. In a 
study of 166 patients, Patterson et al. [22] found ultrasound 
to have equivalent sensitivity to mammography of 100% and 
a lower specificity of 74%.

In male patients younger than age 25, ultrasound should be 
the initial imaging exam of choice given the extremely low 
prevalence of breast cancer in this age group as recommended 
by the ACR Appropriateness Criteria [17]. Ultrasound can be 
followed by mammography or DBT if an indeterminate or 
suspicious sonographic finding is identified [17].

 Breast Magnetic Resonance Imaging

In the diagnostic setting, magnetic resonance imaging (MRI) of 
the breast is generally not indicated in male patients as most 
clinical questions and imaging findings can be resolved with a 

a b

Fig. 3.5 (a, b) Right breast full-field digital mammographic views in 
the mediolateral oblique (MLO) projection (a) demonstrating dense 
gynecomastia in the retroareolar breast. Digital breast tomosynthesis 
image in the same projection (b) confirms superimposed dense glandu-
lar tissue with no underlying mass

a b

Fig. 3.6 (a, b) Left breast full-field digital mammographic view (a) 
and digital breast tomosynthesis image (b) in the lateromedial (LM) 
projection shows an irregular mass in the retroareolar breast with indis-
tinct margins concerning for malignancy. This was found to be invasive 
ductal carcinoma upon subsequent workup and core biopsy
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combination of mammography, ultrasound, and core biopsy 
[17]. Unlike the firm recommendations guiding the use of breast 
MRI in women, there is limited data regarding its clinical utility 
in male patients. In males with breast cancer, breast MRI may 
be helpful to define the extent of disease for staging and treat-
ment planning, especially for patients with very posteriorly 
located tumors that are not fully delineated on mammography 
and ultrasound (Fig. 3.9a–g) [32]. As in female patients, breast 
MRI can demonstrate the tumor relationship to the underlying 
pectoralis musculature and chest wall to assess for involvement, 
evaluate for residual disease after surgery, assess for a primary 
breast malignancy in the setting of known axillary nodal metas-
tases after negative mammography and ultrasound, as well as 

evaluating tumor response to neoadjuvant chemotherapy [32]. 
Breast MRI is also useful in the evaluation of regional nodal 
basins for breast cancer staging. It is important to note that 
breast MRI is not routinely indicated in all male patients with 
breast cancer but can be a helpful tool in select patients adding 
useful clinical information for treatment planning.

 Breast Interventional Procedures

In male patients with imaging findings concerning for malig-
nancy, a biopsy for tissue diagnosis is indicated. Tissue sam-
pling can be performed by fine-needle aspiration or core 

a b

c

Fig. 3.7 (a–c) Left breast full-field digital mammographic view in the 
lateromedial (LM) projection (a) shows an irregular mass in the 
 retroareolar breast (white arrow). Targeted ultrasound (b) with color 

 doppler (c) reveals an irregular mass with indistinct margins (white 
arrowheads) with associated increased vascularity that is highly suspi-
cious for malignancy
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biopsy, most commonly under ultrasound guidance with or 
without vacuum assistance (Fig. 3.10a, b). Although much 
less common and more technically challenging, core biopsy 
of the male breast can also be performed using a vacuum- 
assisted device under stereotactic mammographic or tomo-
graphic guidance and, rarely, MR imaging guidance. These 
procedures are typically done using a local anesthetic and are 
generally well tolerated by patients.

 Benign Diagnoses

 Gynecomastia

Gynecomastia, the most common diagnosis encountered in 
the evaluation of the symptomatic male breast, is benign and 
characterized by proliferation of both the ductal and stromal 
elements. Gynecomastia can occur as a result of a hormonal 
imbalance between estradiol and testosterone levels, with 
some of the most common causes listed in Table 3.1 [33]. 

The most common presentation of gynecomastia is a painful 
lump located in the subareolar region, breast enlargement, or 
a burning sensation. These findings are most commonly uni-
lateral, but can also be present in both breasts.

Unlike other male breast diseases (such as breast cancer 
or intraductal papilloma), associated findings like skin or 
nipple changes or pathologic nipple discharge are not identi-
fied on physical exam [18]. Another differentiating factor 
between gynecomastia and male breast cancer is the relation-
ship of the findings with the nipple-areolar complex. 
Typically, gynecomastia is central to the nipple in location, 
whereas male breast cancer is usually eccentric to the nipple- 
areolar complex [33]. Despite the fact that gynecomastia has 
been reported in up to 40% of the male breast cancer cases, 
no causal relationship has been determined [34]. Through 
the combination of the patient’s history (including a careful 
review of medical conditions and use of both pharmaceutical 
and recreational drugs), the findings on physical exam, and 
the imaging characteristics, it is usually possible to distin-
guish between a diagnosis of gynecomastia and breast 

a b

c

Fig. 3.8 (a–c) Bilateral full-field digital mammographic views in the 
mediolateral oblique (MLO) projection (a) demonstrates symmetric 
bilateral glandular tissue in the retroareolar breasts consistent with 

gynecomastia (white arrows). Targeted ultrasound (b, c) shows the typi-
cal sonographic appearance of gynecomastia (white arrowheads)

3 Imaging of the Symptomatic Male Breast



88

e g

f

a b c

d

Fig. 3.9 (a–g) Right breast full-field digital mammographic views in 
the craniocaudal (CC) (a) and mediolateral oblique (MLO) (b) projec-
tions demonstrate a partially visualized mass in the retroareolar region 
with significant nipple retraction (white arrows). Targeted ultrasound of 
the retroareolar breast (c) shows an irregular mass that is inseparable 
from the underlying pectoralis major muscle (white arrowheads). 

Bilateral axial (d–f) and sagittal (g) contrast-enhanced breast MRI 
demonstrates a large irregular enhancing mass with significant involve-
ment of the overlying skin and invasion of the pectoralis major muscle 
and chest wall (open white arrows) with metastatic axillary lymphade-
nopathy (white curved arrow)
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 cancer. In fact, mammography is able to distinguish between 
benign and malignant diagnoses with a high sensitivity 
(94%) and specificity (90%) based on a combination of the 
morphological appearance and the location of the imaging 
findings [20].

Three characteristic mammographic patterns of gyneco-
mastia have been described: early nodular, late dendritic, and 
diffuse glandular. These mammographic patterns are the 
result of the underlying histologic changes that take place.

The nodular pattern is seen in cases in which the causative 
agent has been present for less than 1 year. Mammographically, 
it presents as a fan-shaped density that radiates from the nip-
ple and progressively blends into the surrounding fat 

(Fig. 3.11a, b.) The ultrasound typically shows a subareolar 
hypoechoic mass (Fig. 3.11c) [35]. Microscopically, this pat-
tern is characterized by hyperplasia of the intraductal epithe-
lium associated with periductal inflammation and 
surrounding edema [36]. This early phase of gynecomastia is 
reversible if the precipitating factor is removed [34].

The dendritic pattern is considered a later, fibrotic phase 
of gynecomastia, seen in cases in which the causative agent 
has been present for more than 1 year. The classic mammo-
graphic appearance is a “flame-shaped” retroareolar density 
with concave margins and fingerlike projections that extend 
posteriorly, blending into the adipose tissue (Fig. 3.12a, b). 
On ultrasound, this pattern can appear as a triangular-shaped 
hypoechoic mass in the retroareolar region with the afore-
mentioned fingerlike extension into the adjacent fatty tissue 
(Fig. 3.12c) [35]. Microscopically, this pattern is character-
ized by ductal proliferation with dense hyalinized, fibrotic 
stroma [36]. Resulting from the fibrosis, this later phase of 
gynecomastia is usually irreversible, both clinically and by 
imaging [18].

The diffuse glandular pattern is often seen in patients 
receiving exogenous high-dose estrogen. On both mammo-
gram and ultrasound, this pattern is very similar in appear-
ance to a heterogeneously dense female breast without an 
associated mass or adenopathy (Fig. 3.13a, b) [34, 35].

Treatment of gynecomastia usually includes an evaluation 
to determine the causative agent. In the majority of the cases 
that are physiologic, the majority undergo spontaneous 
regression. When a specific agent is identified (such as a med-
ication or treatment for an underlying medical  condition) and 
it is discontinued, the findings can regress as long as the expo-
sure to the causative agent is not long-standing as previously 
described. Surgical options such as reduction mammoplasty 
and liposuction can be considered in symptomatic patients 
that have not responded to medical management [37].

a b

Fig. 3.10 (a, b) Ultrasound image of the right breast demonstrates an 
irregular mass with angular margins, highly suggestive of malignancy 
(a). A core biopsy was performed under ultrasound guidance with 

image demonstrating the biopsy needle going through the mass using 
proper technique with the needle parallel to the chest wall (b). Pathology 
yielded invasive ductal carcinoma

Table 3.1 Common causes of gynecomastia

Physiologic
   Neonatal
   Puberty
   Senescence
Pharmaceutical and recreational drugs
   Anabolic steroids
   Cardiac (e.g., ACE-I, amiodarone, digoxin, spironolactone)
   Cimetidine
   Exogenous estrogen
   Leuprolide acetate
   Marijuana
   Thiazide diuretics
   Tricyclic antidepressants
Systemic
   Chronic renal insufficiency
   Cirrhosis
   Hyperthyroidism
Neoplastic
   Adrenal
   Liver
   Testicular
Idiopathic
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 Pseudogynecomastia

Pseudogynecomastia is a benign condition in which the 
breast is enlarged as a result of the deposition of adipose tis-
sue without stimulation of the ductal or stromal elements. 
The typical clinical presentation is unilateral or bilateral 
breast enlargement without a discrete palpable mass or asso-

ciated findings such as skin or nipple changes or pathologic 
nipple discharge. Pseudogynecomastia is commonly seen in 
overweight or obese males [33]. The mammographic appear-
ance is pathognomonic characterized by subcutaneous fatty 
tissue without an associated mass or glandular tissue 
(Fig. 3.14) [34]. No further imaging is necessary to establish 
the diagnosis.

a b c

Fig. 3.11 (a–c) Nodular gynecomastia in a 38-year-old man with a 
tender, palpable mass in the retroareolar region of the right breast. Right 
breast full-field digital mammographic views in the craniocaudal (CC) 

and mediolateral oblique (MLO) projections (a, b) as well as targeted 
ultrasound image (c) demonstrate the early nodular pattern of 
gynecomastia

a cb

Fig. 3.12 (a–c) Dendritic gynecomastia in an 82-year-old man. Left 
breast full-field digital mammographic views in the craniocaudal (CC) 
and mediolateral oblique (MLO) projections demonstrating the late 

dendritic pattern of gynecomastia (a, b). Ultrasound image of a differ-
ent patient illustrating the late dendritic pattern of gynecomastia (c)
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 Lipoma

Lipomas are the second most common benign entity encoun-
tered in male patients [13]. This benign breast tumor is com-
prised of adipose cells. The typical clinical presentation is a 

palpable soft, mobile, painless mass located in the subcuta-
neous tissues and can be either single or multiple [37]. The 
typical mammographic appearance is an oval, fat-containing 
mass with a thin radiopaque capsule (Fig. 3.15a). However, 
it can be difficult to differentiate from the surrounding adi-

a b

Fig. 3.13 (a, b) Diffuse gynecomastia in a 33-year-old transgender 
woman on hormone therapy for 6 years that presented for evaluation of 
breast pain. Left breast full-field digital mammographic views in the 
craniocaudal (CC) and mediolateral oblique (MLO) projections demon-
strating the diffuse glandular pattern of gynecomastia. (Images courtesy 
of Robert E. Lynch, MD)

Fig. 3.14 Pseudogynecomastia in a 25-year-old man that presented 
with bilateral breast enlargement. Bilateral full-field digital mammo-
graphic views in the mediolateral oblique (MLO) projection demon-
strating subcutaneous adipose tissue without an associated mass or 
glandular tissue

a b

Fig. 3.15 (a, b) Lipoma in a 35-year-old man that presented for evalu-
ation of a palpable complaint. Digital spot magnification mammo-
graphic view of the left breast in the exaggerated craniocaudal lateral 
(XCCL) projection (a) shows a circumscribed, oval, fat-containing 

mass with a thin pseudocapsule (white arrows) that corresponds to the 
palpable complaint as indicated by a triangular marker. Corresponding 
grayscale ultrasound image (b) shows a circumscribed, oval, slightly 
hyperechoic mass without associated vascularity (white arrowheads)
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pose tissue if the pseudocapsule is not clearly visualized. On 
ultrasound, the typical appearance is a circumscribed, oval, 
isoechoic to slightly hyperechoic mass. This mass is homo-
geneous in echotexture, usually avascular, and has a parallel 
orientation to the skin (Fig. 3.15b) [13]. When these classic 
mammographic and sonographic features are present, no 
additional imaging is necessary to establish the diagnosis.

 Intramammary Lymph Node

Intramammary lymph nodes (IMLNs) can be seen inciden-
tally on imaging studies performed for evaluation of symp-
tomatic male patients. Mammographically, these are 
circumscribed oval or reniform masses that contain a fatty 
hilum and are typically located in the upper outer breast in 
proximity to a feeding blood vessel [12]. These imaging char-
acteristics are considered pathognomonic, and when all are 
present, no further imaging workup is necessary to establish 
the diagnosis (Fig. 3.16a). In cases in which either the mam-
mographic features or the location (or both) are not character-
istic of a benign IMLN, ultrasound is recommended for further 
evaluation. On ultrasound, benign IMLNs appear as a circum-
scribed, oval, or reniform mass with a uniform, thin hypoechoic 
cortex (up to 2–3  mm in thickness) and an echogenic fatty 
hilum with associated vascularity (Fig. 3.16b, c) [38]. When 
IMLNs have suspicious features on any of these imaging 
modalities, image-guided tissue sampling can be performed 
by either core biopsy or fine-needle aspiration (FNA) to deter-
mine the cause for these suspicious features (reactive changes, 

secondary to systemic processes, metastasis from primary 
breast, as well as non-breast malignancies) [39].

 Pseudoangiomatous Stromal Hyperplasia

Pseudoangiomatous stromal hyperplasia (PASH) is a rare 
benign tumor characterized histologically by numerous slit- 
like spaces lined by spindle cells in a background of dense 
collagenous stroma [40, 41]. Although the precise cause for 
this proliferation of myofibroblasts is not known, it is thought 
to be the result of hormonal stimulation. It can present clini-
cally as a palpable mass or it can be an incidental finding on 
breast biopsies [42]. When detected mammographically, 
PASH appears as a non-calcified, circumscribed or partially 
circumscribed mass (Fig.  3.17a) and if frequently coexists 
with benign gynecomastia. On ultrasound, it usually presents 
as a circumscribed hypoechoic mass and can sometimes 
have a cystic component (Fig. 3.17b).

 Epidermal Inclusion Cyst

Epidermal inclusion cysts (EICs) are the third most common 
benign entity encountered in male patients and typically 
arise from obstructed or occluded hair follicles or at sites of 
prior trauma to the skin [13]. Mammographically, these typi-
cally present as a circumscribed oval or round mass that is 
superficial in  location (Fig.  3.18a, b). The typical sono-
graphic finding is a circumscribed, oval, or round hypoechoic 

a b c

Fig. 3.16 (a–c) Benign intramammary lymph node (IMLN) in a 
55-year-old man with tenderness and breast enlargement. Digital spot 
magnification mammographic view of the left breast in the exaggerated 
craniocaudal lateral (XCCL) projection incidentally shows a circum-
scribed oval mass with a discrete fatty hilum (white arrows), which is 
the pathognomonic appearance for a IMLN (a). Benign gynecomastia 

accounts for the presenting clinical symptoms. Targeted ultrasound 
shows a circumscribed, reniform mass with a hypoechoic cortex (open 
arrowheads) and echogenic fatty hilum (white arrowhead) (b) as well as 
normal vascularity on Doppler (c), which confirm the benign 
diagnosis
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a b

Fig. 3.17 (a, b) Pseudoangiomatous stromal hyperplasia (PASH) in a 
54-year-old man that presented for evaluation of painful breast lump. 
Coned-down right breast digital mammogram shows an oval, partially 
circumscribed mass (a) (white arrows) in a background of gynecomas-

tia (white arrowheads) that corresponds to the palpable complaint as 
indicated by the triangular marker. Corresponding targeted ultrasound 
image (b) shows a hypoechoic mass that contains a cystic component. 
Pathology from an ultrasound-guided biopsy yielded PASH

a b c

d

Fig. 3.18 (a–d) Epidermal inclusion cyst (EIC) in a man that pre-
sented for evaluation of a palpable breast mass. Right breast full-field 
digital mammographic views in the craniocaudal (CC) and mediolat-
eral oblique (MLO) projections demonstrate a circumscribed oval 
mass that corresponds to the palpable complaint as indicated by the 

triangular marker (a, b). Targeted ultrasound images from a different 
patient show a circumscribed, oval hypoechoic mass that is localized 
within the skin (c) and has a discrete tract that extends from the mass 
to the epidermis (d)

3 Imaging of the Symptomatic Male Breast



94

mass that is confined within the skin (Fig. 3.18c). A pathog-
nomonic finding is a tract that extends from the mass to the 
epidermis (Fig. 3.18d).

 Granulomatous Mastitis

Granulomatous mastitis (GM), also referred to as granuloma-
tous lobular mastitis or granulomatous lobulitis, is a rare, 
chronic, benign inflammatory disease of the breast that was 
first described in 1972 by Kessler and Wolloch [43]. Known 
etiologies include infections and noninfectious causes that 
trigger the immune response system that lead to granuloma 
formation, such as tuberculosis, sarcoidosis, fungal infections 
and autoimmune diseases (e.g., giant cell arteritis (GCA), and 
granulomatosis with polyangiitis (GPA, formerly known as 
Wegener’s granulomatosis) [44]. In other cases, the etiology 
is unknown and is classified as idiopathic granulomatous 
mastitis (IGM). Most of the cases of GM documented in the 
medical literature have been in women, although this rare 
inflammatory process can also be seen in male patients [44].

The common clinical presentation of GM is a unilateral, 
firm, or hard lump and may have associated overlying skin 
changes and/or ipsilateral axillary lymph node enlargement 
[45]. On mammography, GM can present as an irregular 
mass or masses with a non-circumscribed margin or as ill- 
defined asymmetries (areas of increased density) (Fig. 3.19a, 
b). Sonographically, these can correspond to irregular masses 
or ill-defined areas that are hypoechoic or heterogeneous in 

echotexture with indistinct margins and tubular extension(s) 
to the overlying skin with or without associated skin thicken-
ing (Fig.  3.19c). The role of magnetic resonance imaging 
(MRI) as part of the imaging workup has been discussed in 
very few studies, with MRI lacking sufficient specificity to 
be able to differentiate reliably between benign entities and 
malignancy [46]. Some of the common MRI findings docu-
mented are rim-enhancing masses and areas of segmental 
non-mass enhancement [46, 47]. Percutaneous sampling, 
most commonly performed under ultrasound guidance, is 
needed to establish the diagnosis. Treatment options are var-
ied, ranging from observation, systemic treatment (oral anti-
biotics, oral steroids, methotrexate) to surgical intervention 
(limited or wide local excision and mastectomy) [45, 48].

 Subareolar Abscess

A subareolar abscess results from a localized infection due to 
mammary duct ectasia, inflammation, and chronic obstruc-
tion. This is predominantly caused by bacteria that colonize 
the skin, with Staphylococcus aureus being the most com-
mon causative agent [49]. On physical exam, patients fre-
quently present with pain, nipple swelling, and discharge. 
Signs can also include skin thickening and erythema.

Mammographically, a subareolar abscess can present as 
an irregular mass with an indistinct margin located in the 
subareolar region with thickening of the surrounding trabec-
ular pattern (Fig. 3.20a–c). It can also present as increased 

a b c

Fig. 3.19 (a–c) Granulomatous mastitis (GM) in a 48-year-old immu-
nocompromised man who presented with increasing breast pain and 
swelling, refractory to several rounds of antibiotics. Right breast full- 
field digital mammographic views in the exaggerated craniocaudal lat-
eral (XCCL) and mediolateral oblique (MLO) projections demonstrate 
multiple focal asymmetries in the upper outer right breast and associ-

ated skin thickening (a, b). Ultrasound shows an irregular hypoechoic 
mass with an indistinct margin and tubular extension to the overlying 
skin (white arrow) (c), for which ultrasound-guided biopsy was recom-
mended. Pathology from the core biopsy yielded granulomatous 
mastitis
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Fig. 3.20 (a–d) Subareolar abscess in a 27-year-old immunocompro-
mised man that presented with a painful breast lump. Left breast full- 
field digital mammographic views in the craniocaudal (CC) and 
mediolateral oblique (MLO) projections as well as a digital spot com-
pression mammographic view of the left breast in the MLO projection 
show an indistinct subareolar mass with adjacent trabecular thickening 

that corresponds to the palpable complaint as indicated by the BB 
marker (a–c). On ultrasound, it corresponds to a complex fluid collec-
tion with hyperemia within the adjacent tissues (d). Combined with the 
clinical presentation, the constellation of imaging findings is consistent 
with abscess formation
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density in the subareolar region and can mimic gynecomas-
tia. In the latter scenario, it is important to correlate with the 
clinical history as well as recognize the presence of skin 
thickening on imaging to determine the correct diagnosis. 
On ultrasound, subareolar abscesses correspond to a com-
plex fluid collection with no internal vascularity but with 
hyperemia and inflammatory changes within the adjacent tis-
sues (Fig. 3.20d). Treatment includes antibiotic therapy and 
ultrasound-guided percutaneous drainage. In cases in which 
the fluid collection has internal flow suggesting the finding 
may be a complex cystic and solid mass rather than a simple 
fluid collection, core biopsy is necessary to exclude malig-
nancy. When abscesses are recurrent, surgical excision of the 
abscess and the regional ducts may be necessary to prevent 
recurrence [50].

 Myofibroblastoma

Myofibroblastomas are rare benign soft tissue tumors that 
arise from stromal elements in breast tissue. First reported by 
Wagortz et  al. in 1987 [51], these tumors have been most 
commonly seen in men in the sixth to seventh decades of life 
[52]. The typical clinical presentation is a unilateral, pain-
less, mobile mass that grows slowly and is long-standing. On 
mammography, these appear as circumscribed, oval, or 
round masses (Fig. 3.21a, b). On ultrasound, myofibroblasto-
mas typically correspond to circumscribed, oval, or round 
masses that range from hypoechoic to heterogeneous 
echotexture, and variable internal vascularity on Doppler 
imaging (Fig. 3.21c, d). Less commonly, these may be ill- 
defined and can exhibit posterior acoustic shadowing. MRI 
typically shows a T1 hypo- to isointense, homogeneously 
enhancing mass with nonenhancing internal septations [52]. 
Definitive management is surgical excision with clear mar-
gins. To our knowledge, no cases of recurrence or malignant 
transformation have been reported [53, 54].

 Nodular Fasciitis

Nodular fasciitis is a benign entity of unknown etiology 
characterized by reactive proliferation of fibroblasts in the 
subcutaneous soft tissues. First described by Konwaler 
et al. in 1955 [55], it typically has a predilection for upper 
extremities and head and neck areas [56]. It most com-
monly affects the forearm and involvement of the breast 
tissue is rare. The typical clinical presentation is a small, 
firm, and painless palpable mass that has a sudden onset 
and fast growth, and as result, it is frequently mistaken for 
malignancy [57]. Mammographically, it commonly 
appears as a high-density, irregular mass with an indistinct 
or spiculated margin (Fig. 3.22a, b). On ultrasound, it cor-

responds to an irregular mass that is hypoechoic or hetero-
geneous in echotexture with minimal or no associated 
vascularity (Fig.  3.22c). Because both the clinical and 
imaging findings can be similar to those of breast cancer, 
image-guided core biopsy is needed to establish the diag-
nosis [58]. Surgical excision is curative, and a few cases of 
spontaneous regression have been documented in the lit-
erature [57, 59, 60].

 Granular Cell Tumor

Granular cell tumor (GCT) is a rare, usually benign soft 
tissue tumor that can present in the male breast [36]. On 
both physical exam and imaging studies, the findings often 
cannot be distinguished from breast cancer. The typical 
clinical presentation is a single, firm, or hard palpable mass 
and can have associated findings such as skin or nipple 
retraction, mimicking the appearance of breast cancer on 
imaging studies (Fig. 3.23a–c). Usually, a core biopsy fol-
lowed by wide surgical excision is recommended to avoid 
local recurrence [61].

 Hemangioma

Hemangiomas are benign vascular tumors of the breast, 
which were first described by Jozefczyk and Rosen in 1985 
[62]. These can be further subdivided in two primary types 
depending on the size of the blood vessels: capillary and cav-
ernous [36]. The reported incidence in postmortem studies 
on women is 11% [63, 64]. However, the exact incidence in 
men cannot be determined as not very few cases have been 
reported in the literature.

In men, hemangiomas most commonly present as a pal-
pable breast mass, which makes it difficult to establish the 
diagnosis just based on the clinical presentation [65]. 
Mammographically, these appear as circumscribed, oval, or 
round masses that are superficial in location (either subder-
mal or in the subcutaneous soft tissues) and may or may not 
have associated calcifications (Fig.  3.24a, b) [63, 64]. On 
ultrasound, these typically present as a superficially located, 
circumscribed, oval mass of variable echotexture ranging 
hypoechoic to hyperechoic (Fig. 3.24c) [36, 63]. MRI fea-
tures include a circumscribed oval mass that is T1 isointense, 
T2 hyperintense with possible peripheral arterial enhance-
ment and delayed central enhancement on the post-contrast 
sequences [36, 63].

Tissue sampling with fine-needle aspiration or core nee-
dle biopsy is necessary to establish the diagnosis. Surgical 
excision may be necessary to exclude the possibility of 
angiosarcoma in cases where the clinical, imaging, and his-
tological features are not characteristic [36, 64].
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Fig. 3.21 (a–d) Myofibroblastoma in a 62-year-old man with a pal-
pable, mobile, firm breast lump. Digital spot magnification mammo-
graphic views of the right breast in the craniocaudal (CC) and 
lateromedial (LM) projections reveal a circumscribed oval mass that 
correlates with the palpable complaint as indicated by the triangular 

marker (a, b). On ultrasound, this corresponds to a circumscribed 
hypoechoic mass (c) with increased internal vascularity (d). Pathology 
from ultrasound-guided biopsy and subsequent surgical excision 
yielded myofibroblastoma
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 Male Breast Cancer

Male breast cancer is very uncommon, as it accounts for 
only 0.7% of all the patients diagnosed with breast cancer 
[66]. The mean age at diagnoses for men with breast cancer 
is 67 years, whereas for women is 62 years [67]. Similar to 
women, the incidence of breast cancer in men increases 
with increasing patient age. In 2020, an estimated 2620 new 
cases of breast cancer will be diagnosed in the USA and 520 

men will die as a result of breast cancer [2]. Although the 
etiology of male breast cancer remains unclear, several risk 
factors have been identified and are listed in Table  3.2. 
Although gynecomastia has been reported in up to 40% of 
male breast cancer patients, no causal relationship has been 
established [68].

On physical exam, male breast cancer typically presents 
as a palpable, painless, firm, subareolar mass [33, 37]. Male 
breast cancer patients commonly presents at a more 

a b c

Fig. 3.22 (a–c) Nodular fasciitis in a 61-year-old man with a one- 
month history of a palpable breast lump. Left breast full-field digital 
mammographic views in the craniocaudal (CC) and mediolateral 
oblique (MLO) projections demonstrate a high-density, irregular 
mass with an indistinct margin (white arrows) that correlates with the 

palpable complaint as indicated by the BB marker (a, b). On ultra-
sound, this corresponds to an irregular, hypoechoic mass with indis-
tinct and angular margins, posterior acoustic shadowing and no 
associated vascularity (c), for which ultrasound-guided biopsy was 
recommended. Pathology yielded nodular fasciitis

a b c

Fig. 3.23 (a–c) Granular cell tumor in a 71-year-old man that pre-
sented with left breast pain. Digital spot magnification mammographic 
views in the exaggerated craniocaudal lateral (XCCL) and mediolateral 
(ML) projections show an irregular spiculated mass (white arrows) in 
the posterior upper outer left breast (a, b). Benign gynecomastia 

accounts for the presenting clinical symptom. Corresponding grayscale 
ultrasound image shows an irregular, hypoechoic mass with a spicu-
lated and indistinct margin and posterior acoustic shadowing (c), for 
which ultrasound-guided biopsy was recommended. Pathology yielded 
granular cell tumor
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advanced stage when compared to female patients as a 
result of delay in diagnosis and overall have a worse prog-
nosis [69]. Associated signs and symptoms such as skin or 
nipple changes, nipple discharge, and palpable axillary 
adenopathy are common at the time of presentation. The 
treatment of male breast cancer is similar for men and 
women and will depend on the stage of the disease at the 
time of diagnosis and the tumor histology [66]. The imag-
ing features of male breast cancer will depend on the histo-
logical subtype. Below is a discussion of the three most 
common histologies of male breast cancer and their corre-
sponding imaging findings.

 Invasive Ductal Carcinoma

Just like in women, invasive ductal carcinoma (IDC) is the 
most common type of breast cancer in men, comprising up 

to 85% of the cases [69]. The typical mammographic pre-
sentation is an irregular, spiculated, high-density mass that 
is eccentric in  location and may or may not have associ-
ated suspicious microcalcifications corresponding to duc-
tal carcinoma in situ (DCIS) (Fig. 3.25a, b). This is similar 
to the mammographic presentation of IDC in women. 
Approximately 35–50% of male breast cancers will also 
have associated DCIS.  Pure DCIS without an associated 
invasive component accounts for approximately 5% of all 
breast cancers in men [68]. Associated signs and symp-
toms related to malignancy like skin or nipple changes, 
nipple discharge, and palpable axillary adenopathy are 
common. The typical sonographic appearance of breast 
cancer is an irregular, hypoechoic mass with a non-circum-
scribed margin that is eccentric to the nipple-areolar com-
plex (Fig.  3.25c) [70]. As previously mentioned, more 
advanced presentations are common in men and include 
associated clinical findings such as skin or nipple changes, 
nipple discharge, and palpable axillary adenopathy 
(Fig. 3.26a–f).

 Papillary Carcinoma

Papillary carcinoma is the second most common subtype 
of breast cancer in male patients and has a higher inci-
dence in men (2.6%) when compared to women (0.6%) 
with breast cancer [37, 71]. Clinically, it commonly pres-
ents as a painless, subareolar mass and may be accompa-
nied by pathologic nipple discharge. Mammographically, 
it usually presents as a subareolar mass that may be 

a b c

Fig. 3.24 (a–c) Capillary hemangioma in a 61-year-old man with fam-
ily history of breast cancer that presented for evaluation of a palpable 
breast lump for the last month. Digital spot magnification mammo-
graphic views of the right breast in the craniocaudal (CC) and laterome-
dial (LM) projections show a circumscribed oval mass that correlates 

with the palpable complaint as indicated by the triangular skin marker 
(white arrows) (a, b). Corresponding grayscale ultrasound image shows 
a circumscribed, oval, hypoechoic mass located in the subcutaneous 
soft tissues (white arrowheads) (c). Pathology from an ultrasound- 
guided biopsy yielded capillary hemangioma

Table 3.2 Risk factors for the development of male breast cancer

Advanced age
Exogenous estrogen exposure
  Prostate cancer treatment
  Gender reassignment procedures
Genetic predisposition
  BRCA mutations (BRCA2 > BRCA1)
  Klinefelter syndrome
Personal history of chest irradiation
Family history of breast cancer in a first-degree relative
Androgen deficiency
  Testicular dysfunction
  Liver disease
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irregular and can have either a circumscribed or spicu-
lated margin. It is not commonly associated with micro-
calcifications (Fig.  3.27a, b). On ultrasound, papillary 
carcinoma is often associated with a cyst or dilated 
duct and can present as a complex cystic and solid mass 
(Fig.  3.27c) [36]. There is a paucity of information in 
the radiology literature regarding the imaging features of 
papillary carcinoma on MRI.  It has been reported that 
although these can present as irregular enhancing masses 
or complex cystic and solid masses, there is a lot of vari-
ability in terms of their morphology and kinetics, which 
results in difficulty in distinguishing them from benign 
papillomas [72].

 Invasive Lobular Carcinoma

Invasive lobular carcinoma (ILC) is rare and accounts for 
approximately 1.5% of all cases of breast cancer in male 
patients [67]. This is due to the very rare finding of lobules 
within the male breast. The majority of cases present as a 
spiculated mass or an area of architectural distortion on 
mammography (Fig. 3.28a–c), with a smaller subset present-
ing as a mammographic asymmetry or with a normal mam-
mogram. On ultrasound, ILC most commonly presents as an 
irregular mass that is hypoechoic or heterogeneous in 
echotexture (Fig. 3.28d, e) and may be less distinct than the 
typical appearance of IDC [36].

a b c

Fig. 3.25 (a–c) A 66-year-old man with new left nipple inversion. 
Digital spot magnification mammographic views of the left breast in the 
craniocaudal (CC) and lateromedial (LM) projections reveal an irregu-
lar, high-density mass with a spiculated margin that corresponds to the 
palpable complaint as indicated by the triangular marker (a, b). On 

ultrasound, this corresponds to an irregular, hypoechoic mass with an 
angular margin, associated vascularity and mild posterior acoustic 
shadowing (c). Pathology from an ultrasound-guided biopsy yielded 
invasive ductal carcinoma
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Fig. 3.26 (a–f) A 50-year-old man that presented for evaluation of a 
necrotic breast mass. Right breast full-field digital mammographic 
images in the craniocaudal (CC) and mediolateral oblique (MLO) pro-
jections show an irregular, high-density mass with an indistinct margin 
with associated skin thickening, nipple retraction, and partially imaged 
axillary adenopathy (a, b), corresponding ultrasound images of the 

right breast and axilla (c, d) and early-phase post-contrast sagittal and 
axial magnetic resonance (MR) images that demonstrate the typical 
findings of male breast cancer at an advanced stage of presentation (e, 
f). Ultrasound-guided biopsies yielded invasive ductal carcinoma (IDC) 
with ipsilateral metastatic axillary adenopathy

a b c

d

e f
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a b

c

Fig. 3.27 (a–c) A 63-year-old man that presented for evaluation of a 
palpable breast mass. Left breast full-field digital mammography in the 
craniocaudal (CC) and mediolateral oblique (MLO) projections demon-
strate a circumscribed oval high-density mass that is eccentric to the 

nipple, which corresponds with the palpable complaint as indicated by 
the BB marker (a, b). On ultrasound, this corresponds to a solid mass 
arising within a dilated duct (c). Pathology from an ultrasound-guided 
biopsy yielded papillary carcinoma
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Fig. 3.28 (a–e) A 63-year-old man that presented for evaluation of left 
breast induration. Left breast full-field digital mammography in the cra-
niocaudal (CC), mediolateral oblique (MLO), and lateromedial (LM) 
projections demonstrate a focal asymmetry in the central breast with 
associated nipple retraction (nipple position marked with a BB) (a–c). 

On ultrasound, this corresponds to an irregular hypoechoic mass with 
an indistinct margin and minimal internal vascularity (d, e). Pathology 
from an ultrasound-guided biopsy yielded invasive lobular carcinoma 
(ILC). (Case courtesy of Karan Saluja, MBBS, MD)
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 Summary

The majority of the breast conditions encountered in male 
patients are benign entities. Breast cancer is rare in men and 
accounts for less than 1% of all diagnosed breast cancer 
cases [1]. Imaging of the symptomatic male breast (mam-
mography, ultrasound, and, if indicated, breast MRI) is 
extremely valuable to differentiate between the more com-
mon benign etiologies and those that need additional workup 
and possible core biopsy to establish a diagnosis.

References

 1. Miao H, Verkooijen HM, Chia KS, Bouchardy C, Pukkala E, 
Laronningen S, et  al. Incidence and outcome of male breast 
cancer: an international population-based study. J Clin Oncol. 
2011;29(33):4381–6.

 2. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer 
J Clin. 2020;70(1):7–30.

 3. Noone AM HN, Krapcho M, Miller D, Brest A, Yu M, Ruhl J, 
Tatalovich Z, Mariotto A, Lewis DR, Chen HS, Feuer EJ, Cronin 
KA, editors. SEER Cancer statistics review, 1975–2015. 2017.

 4. Javed A, Lteif A. Development of the human breast. Semin Plast 
Surg. 2013;27(1):5–12.

 5. Hughes ES.  The development of the mammary gland: Arris and 
Gale lecture, delivered at the Royal College of Surgeons of England 
on 25th October, 1949. Ann R Coll Surg Engl. 1950;6(2):99–119.

 6. Seltzer V. The breast: embryology, development, and anatomy. Clin 
Obstet Gynecol. 1994;37(4):879–80.

 7. Howard BA, Gusterson BA.  Human breast development. J 
Mammary Gland Biol Neoplasia. 2000;5(2):119–37.

 8. Watson JD, Sainsbury JR, Dixon JM.  ABC of breast 
diseases. Breast reconstruction after surgery. BMJ. 
1995;310(6972):117–21.

 9. Oftedal OT.  The origin of lactation as a water source for 
parchment- shelled eggs. J Mammary Gland Biol Neoplasia. 
2002;7(3):253–66.

 10. Simmons PS.  Diagnostic considerations in breast disor-
ders of children and adolescents. Obstet Gynecol Clin N Am. 
1992;19(1):91–102.

 11. Dewhurst J. Breast disorders in children and adolescents. Pediatr 
Clin N Am. 1981;28(2):287–308.

 12. Kopans DB. Breast imaging. 3rd ed. Baltimore: Lippincott Williams 
& Wilkins; 2007.

 13. Chen L, Chantra PK, Larsen LH, Barton P, Rohitopakarn M, Zhu 
EQ, et al. Imaging characteristics of malignant lesions of the male 
breast. Radiographics. 2006;26(4):993–1006.

 14. Munoz Carrasco R, Alvarez Benito M, Munoz Gomariz E, 
Raya Povedano JL, Martinez PM.  Mammography and ultra-
sound in the evaluation of male breast disease. Eur Radiol. 
2010;20(12):2797–805.

 15. Hanavadi S, Monypenny IJ, Mansel RE.  Is mammography over-
used in male patients? Breast. 2006;15(1):123–6.

 16. Hines SL, Tan WW, Yasrebi M, DePeri ER, Perez EA. The role of 
mammography in male patients with breast symptoms. Mayo Clin 
Proc. 2007;82(3):297–300.

 17. Expert Panel on Breast I, Niell BL, Lourenco AP, Moy L, Baron 
P, Didwania AD, et  al. ACR Appropriateness Criteria((R)) 
evaluation of the symptomatic male breast. J Am Coll Radiol. 
2018;15(11S):S313–S20.

 18. Braunstein GD.  Clinical practice. Gynecomastia. N Engl J Med. 
2007;357(12):1229–37.

 19. Taylor K, Ames V, Wallis M.  The diagnostic value of clinical 
examination and imaging used as part of an age-related protocol 
when diagnosing male breast disease: an audit of 1141 cases from a 
single centre. Breast. 2013;22(3):268–72.

 20. Evans GF, Anthony T, Turnage RH, Schumpert TD, Levy KR, 
Amirkhan RH, et  al. The diagnostic accuracy of mammog-
raphy in the evaluation of male breast disease. Am J Surg. 
2001;181(2):96–100.

 21. Foo ET, Lee AY, Ray KM, Woodard GA, Freimanis RI, Joe 
BN.  Value of diagnostic imaging for the symptomatic male 
breast: can we avoid unnecessary biopsies? Clin Imaging. 
2017;45:86–91.

 22. Patterson SK, Helvie MA, Aziz K, Nees AV. Outcome of men pre-
senting with clinical breast problems: the role of mammography 
and ultrasound. Breast J. 2006;12(5):418–23.

 23. Iuanow E, Kettler M, Slanetz PJ. Spectrum of disease in the male 
breast. AJR Am J Roentgenol. 2011;196(3):W247–59.

 24. Cohen SL, Margolies LR, Szabo JR, Patel NS, Hermann 
G. Introductory pictorial atlas of 3D tomosynthesis. Clin Imaging. 
2014;38(1):18–26.

 25. Sonnenblick EB, Margolies LR, Szabo JR, Jacobs LM, Patel N, Lee 
KA. Digital breast tomosynthesis of gynecomastia and associated 
findings-a pictorial review. Clin Imaging. 2014;38(5):565–70.

 26. Dialani V, Baum J, Mehta TS. Sonographic features of gynecomas-
tia. J Ultrasound Med. 2010;29(4):539–47.

 27. Brenner RJ, Weitzel JN, Hansen N, Boasberg P.  Screening- 
detected breast cancer in a man with BRCA2 mutation: case report. 
Radiology. 2004;230(2):553–5.

 28. Freedman BC, Keto J, Rosenbaum Smith SM.  Screening mam-
mography in men with BRCA mutations: is there a role? Breast J. 
2012;18(1):73–5.

 29. Gao Y, Heller SL, Moy L. Male breast cancer in the age of genetic 
testing: an opportunity for early detection, tailored therapy, and sur-
veillance. Radiographics. 2018;38(5):1289–311.

 30. Gao Y, Goldberg JE, Young TK, Babb JS, Moy L, Heller SL. Breast 
cancer screening in high-risk men: a 12-year longitudinal obser-
vational study of male breast imaging utilization and outcomes. 
Radiology. 2019;293(2):282–91.

 31. Daly MB, Pilarski R, Yurgelun MB, Berry MP, Buys SS, Dickson P, 
et al. NCCN Guidelines insights: genetic/familial high-risk assess-
ment: breast, ovarian, and pancreatic, version 1.2020. J Natl Compr 
Cancer Netw. 2020;18(4):380–91.

 32. Shin K, Martaindale S, Whitman GJ. Male breast magnetic reso-
nance imaging: when is it helpful? Our experience over the last 
decade. Curr Probl Diagn Radiol. 2019;48(3):196–203.

 33. Nguyen C, Kettler MD, Swirsky ME, Miller VI, Scott C, Krause 
R, et  al. Male breast disease: pictorial review with radiologic- 
pathologic correlation. Radiographics. 2013;33(3):763–79.

 34. Appelbaum AH, Evans GF, Levy KR, Amirkhan RH, Schumpert 
TD.  Mammographic appearances of male breast disease. 
Radiographics. 1999;19(3):559–68.

 35. Draghi F, Tarantino CC, Madonia L, Ferrozzi G. Ultrasonography 
of the male breast. J Ultrasound. 2011;14(3):122–9.

 36. Lattin GE Jr, Jesinger RA, Mattu R, Glassman LM. From the radio-
logic pathology archives: diseases of the male breast: radiologic- 
pathologic correlation. Radiographics. 2013;33(2):461–89.

 37. Chau A, Jafarian N, Rosa M.  Male breast: clinical and imaging 
evaluations of benign and malignant entities with histologic cor-
relation. Am J Med. 2016;129(8):776–91.

 38. Gordon PB, Gilks B. Sonographic appearance of normal intramam-
mary lymph nodes. J Ultrasound Med. 1988;7(10):545–8.

 39. Hudspeth TN, Shin K, Babiera GV, Krishnamurthy S, 
Woodtichartpreecha P, Karbasian N, et  al. A pictorial review of 
sonography of intramammary lymph nodes: when to care and what 
to do about it. Ultrasound Q. 2019;35(1):74–8.

 40. Drinka EK, Bargaje A, Ersahin CH, Patel P, Salhadar A, Sinacore 
J, et  al. Pseudoangiomatous stromal hyperplasia (PASH) of the 

T. Ortiz-Perez et al.



105

breast: a clinicopathological study of 79 cases. Int J Surg Pathol. 
2012;20(1):54–8.

 41. Jones KN, Glazebrook KN, Reynolds C. Pseudoangiomatous stro-
mal hyperplasia: imaging findings with pathologic and clinical cor-
relation. AJR Am J Roentgenol. 2010;195(4):1036–42.

 42. AbdullGaffar B.  Pseudoangiomatous stromal hyperplasia of the 
breast. Arch Pathol Lab Med. 2009;133(8):1335–8.

 43. Kessler E, Wolloch Y. Granulomatous mastitis: a lesion clinically 
simulating carcinoma. Am J Clin Pathol. 1972;58(6):642–6.

 44. Barreto DS, Sedgwick EL, Nagi CS, Benveniste AP. Granulomatous 
mastitis: etiology, imaging, pathology, treatment, and clinical find-
ings. Breast Cancer Res Treat. 2018;171(3):527–34.

 45. Sripathi S, Ayachit A, Bala A, Kadavigere R, Kumar S. Idiopathic 
granulomatous mastitis: a diagnostic dilemma for the breast radi-
ologist. Insights Imaging. 2016;7(4):523–9.

 46. Dursun M, Yilmaz S, Yahyayev A, Salmaslioglu A, Yavuz E, Igci 
A, et  al. Multimodality imaging features of idiopathic granulo-
matous mastitis: outcome of 12 years of experience. Radiol Med. 
2012;117(4):529–38.

 47. Yilmaz R, Demir AA, Kaplan A, Sahin D, Ozkurt E, Dursun M, et al. 
Magnetic resonance imaging features of idiopathic granulomatous 
mastitis: is there any contribution of diffusion-weighted imaging in 
the differential diagnosis? Radiol Med. 2016;121(11):857–66.

 48. Freeman CM, Xia BT, Wilson GC, Lewis JD, Khan S, Lee SJ, et al. 
Idiopathic granulomatous mastitis: a diagnostic and therapeutic 
challenge. Am J Surg. 2017;214(4):701–6.

 49. Boakes E, Woods A, Johnson N, Kadoglou N. Breast infection: a 
review of diagnosis and management practices. Eur J Breast Health. 
2018;14(3):136–43.

 50. Versluijs-Ossewaarde FN, Roumen RM, Goris RJ.  Subareolar 
breast abscesses: characteristics and results of surgical treatment. 
Breast J. 2005;11(3):179–82.

 51. Wargotz ES, Weiss SW, Norris HJ. Myofibroblastoma of the breast. 
Sixteen cases of a distinctive benign mesenchymal tumor. Am J 
Surg Pathol. 1987;11(7):493–502.

 52. Vourtsi A, Kehagias D, Antoniou A, Moulopoulos LA, Deligeorgi- 
Politi H, Vlahos L. Male breast myofibroblastoma and MR find-
ings. J Comput Assist Tomogr. 1999;23(3):414–6.

 53. Magro G. Mammary myofibroblastoma: an update with emphasis 
on the most diagnostically challenging variants. Histol Histopathol. 
2016;31(1):1–23.

 54. Mele M, Jensen V, Wronecki A, Lelkaitis G. Myofibroblastoma of 
the breast: case report and literature review. Int J Surg Case Rep. 
2011;2(6):93–6.

 55. Konwaler BE, Keasbey L, Kaplan L.  Subcutaneous pseu-
dosarcomatous fibromatosis (fasciitis). Am J Clin Pathol. 
1955;25(3):241–52.

 56. Tulbah A, Baslaim M, Sorbris R, Al-Malik O, Al-Dayel F. Nodular 
fasciitis of the breast: a case report. Breast J. 2003;9(3):223–5.

 57. Paliogiannis P, Cossu A, Palmieri G, Scognamillo F, Pala C, Nonnis 
R, et  al. Breast nodular fasciitis: a comprehensive review. Breast 
Care (Basel). 2016;11(4):270–4.

 58. Hayashi H, Nishikawa M, Watanabe R, Sawaki M, Kobayashi H, 
Shibata A, et  al. Nodular fasciitis of the breast. Breast Cancer. 
2007;14(3):337–9.

 59. Squillaci S, Tallarigo F, Patarino R, Bisceglia M. Nodular fasciitis of 
the male breast: a case report. Int J Surg Pathol. 2007;15(1):69–72.

 60. Stanley MW, Skoog L, Tani EM, Horwitz CA. Nodular fasciitis: 
spontaneous resolution following diagnosis by fine-needle aspira-
tion. Diagn Cytopathol. 1993;9(3):322–4.

 61. Patel HB, Leibman AJ. Granular cell tumor in a male breast: mam-
mographic, sonographic, and pathologic features. J Clin Ultrasound. 
2013;41(2):119–21.

 62. Jozefczyk MA, Rosen PP.  Vascular tumors of the breast. 
II. Perilobular hemangiomas and hemangiomas. Am J Surg Pathol. 
1985;9(7):491–503.

 63. Jesinger RA, Lattin GE Jr, Ballard EA, Zelasko SM, Glassman 
LM.  Vascular abnormalities of the breast: arterial and venous 
disorders, vascular masses, and mimic lesions with radiologic- 
pathologic correlation. Radiographics. 2011;31(7):E117–36.

 64. Mesurolle B, Sygal V, Lalonde L, Lisbona A, Dufresne MP, Gagnon 
JH, et al. Sonographic and mammographic appearances of breast 
hemangioma. AJR Am J Roentgenol. 2008;191(1):W17–22.

 65. Aydin OU, Soylu L, Ercan AI, Bilezikci B, Ozbas S.  Cavernous 
hemangioma in the breast. J Breast Health. 2015;11(4):199–201.

 66. Giordano SH. A review of the diagnosis and management of male 
breast cancer. Oncologist. 2005;10(7):471–9.

 67. Giordano SH, Cohen DS, Buzdar AU, Perkins G, Hortobagyi 
GN. Breast carcinoma in men: a population-based study. Cancer. 
2004;101(1):51–7.

 68. Mathew J, Perkins GH, Stephens T, Middleton LP, Yang WT. Primary 
breast cancer in men: clinical, imaging, and pathologic findings in 
57 patients. AJR Am J Roentgenol. 2008;191(6):1631–9.

 69. Chantra PK, So GJ, Wollman JS, Bassett LW. Mammography of the 
male breast. AJR Am J Roentgenol. 1995;164(4):853–8.

 70. Adibelli ZH, Oztekin O, Gunhan-Bilgen I, Postaci H, Uslu A, 
Ilhan E.  Imaging characteristics of male breast disease. Breast J. 
2010;16(5):510–8.

 71. Yee CWB, Drost L, Lee J, Ganesh V, Kulshreshtha A, Vesprini D, 
Lam H, Chow E. Papillary carcinoma of the male breast: a case 
series. Ann Breast Cancer Ther. 2017;1(1):24–7.

 72. Eiada R, Chong J, Kulkarni S, Goldberg F, Muradali D. Papillary 
lesions of the breast: MRI, ultrasound, and mammographic appear-
ances. AJR Am J Roentgenol. 2012;198(2):264–71.

3 Imaging of the Symptomatic Male Breast


	3: Imaging of the Symptomatic Male Breast
	Introduction
	Embryology and Anatomy of the Male Breast
	Imaging the Male Breast
	Mammography
	Ultrasound
	Breast Magnetic Resonance Imaging

	Breast Interventional Procedures
	Benign Diagnoses
	Gynecomastia
	Pseudogynecomastia
	Lipoma
	Intramammary Lymph Node
	Pseudoangiomatous Stromal Hyperplasia
	Epidermal Inclusion Cyst
	Granulomatous Mastitis
	Subareolar Abscess
	Myofibroblastoma
	Nodular Fasciitis
	Granular Cell Tumor
	Hemangioma

	Male Breast Cancer
	Invasive Ductal Carcinoma
	Papillary Carcinoma
	Invasive Lobular Carcinoma
	Summary

	References


