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Introduction

The male breast can be afflicted with a wide spectrum of
disease processes, similar to the female breast.! The adult
male breast reveals a predominance of skin and subcutane-
ous fat; atrophic ducts and stromal tissue constitute a minor
proportion of the mammary tissue.? A variety of benign and
malignant masses can arise from each of these components.
Various imaging characteristics of a breast mass, such as its
shape, margins, composition, and enhancement characteris-
tics serve as important predictors of malignancy or benignity;
thus, a systematic imaging evaluation using mammography,
ultrasonography (US), and, occasionally, magnetic resonance
imaging (MRI) is of utmost importance to facilitate this dis-
tinction and guide clinical decisions.>* Mammography is the
imaging modality for the preliminary evaluation of a mass
in the male breast.> Any mammographic abnormality ideally
necessitates a targeted US for further characterization.

Based on the clinical and radiologic index of suspicion for
malignancy, an image-guided biopsy may be performed for
tissue diagnosis. Rarely, further imaging with an MRI breast
may be recommended in cases where conventional imaging
is equivocal.’

In this article, we present six cases of male breast masses
with an emphasis on the role of imaging in characterization
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The male breast can be afflicted with a wide spectrum of benign and malignant masses,
similar to the female breast. A systematic radiological evaluation using mammogra-
phy, ultrasonography, and when appropriate, magnetic resonance imaging, could aid
this differentiation and provide clues to the diagnosis. In this article, we present six
cases of male breast masses with an emphasis on the role of imaging in characteriza-

and diagnosis. The purpose of this article is to understand the
role of imaging in the evaluation of male breast masses and
to provide an overview of the imaging appearances of certain
benign and malignant masses arising in the male breast.

Case 1

A 35-year-old man with neuroendocrine carcinoma of the
ethmoid sinus, previously treated with three cycles of che-
motherapy and radiotherapy, came to our institute for fur-
ther management. An fluorodeoxyglucose (FDG) positron
emission tomography-computed tomography (PET-CT) was
performed to evaluate disease status; it revealed a meta-
bolically active, diffuse soft tissue mass in the retroareo-
lar region of the left breast (=~Fig. 1). No evidence of active
disease was seen elsewhere. On clinical examination, there
was mild tenderness in this region, with no obvious palpa-
ble mass. Mammography revealed an ill-defined subare-
olar isodensity in the retroareolar region of the left breast,
with linear projections in the posterior aspect of the density
extending into the adjacent fat (=Fig. 2A). No calcifications
were seen within. There was no associated thickening of the
skin/nipple-areola complex (NAC). US revealed an irregular,
hypoechoic mass with extensions into the surrounding tissue
showing no internal vascularity, suggestive of gynecomastia
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Fig. 1 (A-C) Fluorodeoxyglucose (FDG) positron emission tomography-computed tomography (PET-CT) images showing low-grade FDG
uptake in the left breast soft tissue (blue arrow in A). The soft tissue is well seen on plain CT images (blue arrow in B). Maximum intensity
projection (MIP) images showing mildly FDG avid left breast soft tissue (blue arrow in C).
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Fig. 2 (A-D) Mammography image of the left breast showing an
ill-defined subareolar iosdensity with linear projections in the poste-
rior aspect of the lesion on the mediolateral oblique (MLO) view (blue
arrow in A). Ultrasonography (US) images showing a hypoechoic,
mass with extensions into the surrounding tissue (blue asterisk in
B) and no internal vascularity (blue asterisk in C). A US-guided core
biopsy (red arrow in D indicating the biopsy needle) was performed
from the lesion (blue asterisk in D), following which the diagnosis of
gynecomastia was confirmed.

(=Fig. 2B and C ). A US-guided core biopsy from the lesion
(=Fig. 2D) revealed benign breast parenchyma with no evi-
dence of malignancy. The diagnosis of gynecomastia was
confirmed. The patient has been kept on follow-up for the
past 6 years and has been disease free.

Case 2

A 57-year-old male presented with a progressively increas-
ing mass in the right breast associated with occasional
blood-stained nipple discharge. On clinical examination, a 5
x 4 cm mass was palpable in the upper outer quadrant with
evidence of skin and nipple involvement. Mammography
revealed a high-density mass with partially spiculated mar-
gins in the outer central region of the right breast associ-
ated with thickening and retraction of the overlying skin,
NAC (~Fig. 3A and B ). US revealed an irregular, hypoechoic,
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Fig. 3 (A-C) Mammography images of the right breast showing
a high density mass with partially spiculated margins in the outer
central region associated with thickening and retraction of the
skin, nipple-areola complex (NAC) (blue arrow in A [craniocau-
dal [CC] view], blue arrow in B [mediolateral oblique [MLO] view]).
Ultrasonography (US) images showing an irreqular, hypoechoic mass
with angular margins (blue asterisks in C) at the 9 o’ clock position.

solid mass with angular margins at the 9 o’clock position
(=Fig. 3C). US-guided core biopsy revealed invasive ductal
carcinoma (IDC) grade III; negative for estrogen receptor (ER),
progesterone receptor (PR), and human epidermal growth
factor receptor 2 (Her-2/neu) on immunohistochemistry
(IHC). The patient underwent a modified radical mastec-
tomy (MRM) for localized disease. However, 3 years later he
presented with bilateral neck nodes which revealed uptake
on FDG PET-CT scans (=Fig. 4A-C); fine-needle aspiration
cytology (FNAC) confirmed metastatic adenocarcinoma. The
patient was put on palliative chemotherapy but died after
a year.

Case 3

A 61-year-old man presented with a small, painless lump
in the periareolar region of the left breast since 4 months.
No history of nipple discharge was present. Clinical exam-
ination revealed a 1 x 1 cm mobile lump at the 12 o’clock
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Fig. 4 (A-C) Fluorodeoxyglucose (FDG) positron emission
tomography-computed tomography (PET-CT) images post right
mastectomy showing FDG avid bilateral cervical lymph nodes (blue
arrows in A), left more than right. Axial images demonstrate FDG
avid left level Il (blue arrow in B) and left level IV lymph nodes (blue
arrow in C).

Fig. 5 (A-D) Mammography images of the left breast showing
a round, isodense mass with partially circumscribed and partly
indistinct margins in the upper central region. No evidence of
skin/nipple-areola complex (NAC) thickening or retraction is seen
(blue arrow in A [craniocaudal [CC] view], blue arrows in B and C
[mediolateral oblique [MLO] view]). Ultrasonography (US) image
showing an oval, hypoechoic, wider than taller, solid lesion with rel-
atively circumscribed margins showing a nonparallel orientation and
no posterior features (blue asterisk in D).

position in the left breast. No axillary nodes were palpable.
On mammography, a round, isodense mass with partially
circumscribed and partly indistinct margins was seen in the
upper central region (=~Fig. 5A-C). No evidence of skin/NAC
thickening or retraction was seen. US revealed an oval,
hypoechoic, solid lesion with relatively circumscribed mar-
gins which appeared wider than taller, showing a nonparallel
orientation and no posterior features (=Fig. 5D). The lesion
was assigned a category of American College of Radiology
(ACR) Breast Imaging-Reporting and Data System (BI-RADS)
4b. The patient underwent an excision biopsy which revealed
infiltrating papillary carcinoma, grade II with apocrine
change. IHC revealed positivity for ER (90%), PR (30%), and

Indian Journal of Radiology and Imaging Vol. 31 No. 2/2021

was negative for Her-2/neu. The patient underwent a left
MRM and has been disease free since then.

Case 4

A 71-year-old male presented with a painless lump in the
right breast since 1 year, gradually increasing in size. There
was no history of trauma to the chest wall and no nipple
discharge. On examination, a relatively well-defined mass
was palpable in the upper central region of the right breast.
There was no evidence of skin thickening, nipple retraction,
or enlarged axillary nodes. Mammography revealed a mixed
density mass with circumscribed margins in the upper cen-
tral region of the right breast (~Fig. 6A and B ). US revealed
an iso- to hyperechoic mass with circumscribed margins at
the 2 o’clock position (=Fig. 6C). FNAC of the mass revealed
the presence of spindle cells, raising the possibility of a sar-
coma. This was followed by an MRI, which revealed a mass
in the right breast, appearing predominantly isointense to
fat on T1- and T2-weighted images with hypointense nod-
ules within (=Fig. 7A and B ). Postcontrast images revealed
an irregular, heterogeneously enhancing mass with few
enhancing incomplete septae and solid nodules, showing
type-3 kinetics. These features were highly suggestive of a
liposarcoma (=Fig. 7C). A plain CT of the thorax (~Fig. 7D)
was done to look for lung metastases, which was unre-
markable. The patient underwent a radical mastectomy.
Histopathology revealed a liposarcoma with an inflamma-
tory myofibroblastic element. On IHC, the spindle cell com-
ponent was positive for CDK-4, S-100, smooth muscle actin,
CD-34, and desmin.

Case 5

A 60-year-old man presented with a painless, palpable lump
in the retroareolar region of the left breast since 3 months. It
was associated with scanty, blood-stained nipple discharge.
There were no other pertinent features in his medical history.

Fig. 6 (A-C) Mammography images showing a mixed density mass
with circumscribed margins in the upper central region of the right
breast (blue asterisk in A [craniocaudal [CC] view], blue asterisk in
B [mediolateral oblique [MLO] view]). Ultrasonography (US) image
showing an iso- to hyperechoic mass with circumscribed margins at
the 2 o’ clock position (blue asterisk in C).
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Fig. 7 (A-D) Axial magnetic resonance imaging (MRI) images
revealed a mass in the upper central region of the right breast (blue
arrows in A, B), with predominant isointensity to fat on T1- (A)
and T2-weighted (B) images and hypointense solid nodules within.
Contrast-enhanced MRl image showing an irreqular, heterogeneously
enhancing mass with few enhancing incomplete septae and solid
nodules (blue arrow in C). Plain computed tomography (CT) of the
thorax demonstrating fat content within the mass (blue arrow in D).
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Fig. 8 (A-D) Mammography images of the left breast showing
a high-density, oval mass with areas of low density within, gentle
lobulations, and circumscribed margins in the retroareolar location.
No calcifications or architectural distortion was seen (blue asterisk
in A [mediolateral oblique [MLO] view], blue asterisk in B [cranio-
caudal [CC] view]). Ultrasonography (US) image showing a complex
solid-cystic, irregular lesion (blue asterisks in C, D) with an iso- to
hypoechoic focal solid component along the lateral cyst wall. It
revealed no significant internal vascularity (D).

There was no history of local trauma. Clinical examination
revealed a rounded, palpable mass in the subareolar region of
the left breast. There were no palpable axillary lymph nodes,
no nipple retraction. Mammography revealed a high-density
oval mass with areas of low density within, with gentle
lobulations and circumscribed margins in the retroareolar
location (=Fig. 8A and B ). No calcifications or architectural
distortion were seen. US revealed a 1.9 x 2.3 cm, complex,
solid-cystic, irregular lesion with an iso- to hypoechoic focal
solid component along the lateral cyst wall (~Fig. 8C). It
revealed no significant internal vascularity; mild periph-
eral vascularity was noted (~Fig. 8D). There were no suspi-
cious axillary lymph nodes. We classified the lesion as ACR
BI-RADS category 4b (intermediate suspicion for malig-
nancy). An excision biopsy was performed which revealed a
benign intraductal papilloma with foamy histiocytic reaction
and no evidence of atypia or malignancy.
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Fig. 9 (A-C) Mammography images showing an oval, isodense mass
in the retroareolar region of the left breast, with well-circumscribed
margins. There is associated thickening of the skin and nipple-areola
complex (NAC); no nipple retraction was seen (blue arrow in A [medi-
olateral oblique [MLO] view], blue arrow in B [craniocaudal [CC]
view]). Few monomorphic microcalcifications are seen within (red
circle in C).

Case 6

A 49-year-old male presented with a palpable, mildly pain-
ful swelling in the left breast, progressively increasing over
a period of 4 months. On clinical examination, a small, firm
mass was palpable in the inner central region, adjacent to
the NAC. No palpable axillary lymph nodes were present.
Mammography revealed an oval, isodense mass in the ret-
roareolar region of the left breast, with circumscribed mar-
gins and few monomorphic microcalcifications within. There
was associated thickening of the skin and NAC; however, no
nipple retraction or skin ulceration was seen (=Fig. 9A-C).
The lesion was assigned a category of ACR BI-RADS 4a, and
the patient underwent a core biopsy. Histopathologic exam-
ination revealed a pilomatrixoma. He underwent an NAC
sparing excision of the lesion and has been disease-free since.

Discussion

Gynecomastia is the most common benign pathology of the
male breast, believed to arise secondary to elevated estro-
gen levels.” The diagnosis of gynecomastia is generally made
based on a history of mild breast pain and clinical examina-
tion, which reveals a soft subareolar mass or diffuse breast
enlargement.! We encountered an unusual case of unilateral
gynecomastia, which was detected incidentally on a PET-CT
study performed in a treated case of sinonasal carcinoma.
A few authors have reported gynecomastia as a possible
cause of false-positive imaging on FDG PET-CT studies, which
may be considered in cases presenting with FDG uptake in
the breast.®® However, given the presence of a soft tissue
mass in the breast on CT images coupled with tracer uptake,
the possibility of a metastatic deposit or a second primary
needed to be excluded. This was done using mammogra-
phy, US, and ultimately a biopsy. The mammography and
US evaluation revealed imaging features suggestive of den-
dritic gynecomastia, characterized by finger-like extensions
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radiating outwards from a subareolar density on mam-
mography and a hypoechoic, subareolar soft tissue on US,
respectively.! Although these imaging features were highly
suggestive of the diagnosis in our case, a biopsy confirmation
was necessary to establish the diagnosis in this setting.

Male breast cancer is an infrequently encountered disease,
accounting for only 0.7% of all breast cancers.? Of all the his-
tologic types of male breast cancers, IDC is the most common
variant constituting 85% of all cases."” We encountered a
case of IDC with the classical imaging features of malignancy,
which is the most frequently encountered presentation of
this subtype.? The other case of breast carcinoma in our series
was an invasive intraductal papillary carcinoma, the second
most common subtype of male breast cancer.2!® It differed
significantly from IDC in its imaging features, as it had only
mildly suspicious characteristics on mammography. Similar
findings have been reported by a few authors'®!'; thus, even
a new-onset, radiologically benign-appearing mass in an
elderly male must be viewed with caution and a papillary
carcinoma must be excluded by means of a biopsy.

A vast majority of male breast carcinomas are strongly
positive for ER and PR on THC'?; however, we encountered
an unusual case of triple-negative breast cancer (TNBC). To
the best of our knowledge, only one other such case has been
reported in the literature in the context of male breast can-
cer.® The mammography and US findings in this case were
similar to those described by us. Researchers have observed
that the prognosis of male TNBCs is significantly worse than
that of female TNBCs, with a greater risk of recurrence and
mortality.’#!> Our patient presented with distant metastases
to the cervical lymph nodes, and no deposits to the usual sites
of distant metastases, that is, the bones, liver, and lungs.'® No
disease recurrence was seen locally. Based on our experience,
we recommend close, follow-up evaluation for patients with
TNBC, as this may aid early detection of recurrence.

Primary malignant tumors originating from the mesen-
chymal tissue of the breast are extremely rare accounting
for < 1% of all breast cancers,'” of which liposarcomas consti-
tute only approximately 0.3%.'® Very few case reports of this
rare entity are available in literature. Mammography find-
ings may reveal a mixed density, lobulated mass with areas
of lower density corresponding to the fat component.!’® We
did encounter lucent areas on mammography; however, the
US findings were nonspecific. The fat components were well
seen on MRI and CT images, which enabled us to arrive at the
diagnosis on imaging. Histopathology and IHC confirmed the
diagnosis; the positivity of tumor cells for CDK-4 was of par-
ticular importance for the diagnosis of a well-differentiated
liposarcoma.?’ Although tissue diagnosis is mandatory, we
observed that MRI certainly adds value in the evaluation of
suspected breast sarcomas, as a diagnostic tool as well as for
disease staging to plan further management.

We encountered a rare case of benign intraductal papil-
loma of the left breast, causing single duct, blood-stained dis-
charge. The imaging and clinical examination findings were
suspicious for malignancy, thus necessitated a tissue diagno-
sis. Surgical excision was preferred to a percutaneous biopsy
to obtain an accurate diagnosis of the complex solid-cystic
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lesion seen on US, as it may be difficult to precisely target
and sample the solid component via US-guided biopsy after
decompression of the cyst. Due to the overlapping imaging
findings of benign and malignant papillary lesions,*'?? a
definite differentiation is often not possible through imag-
ing alone, as seen in our case. A possible imaging feature
favoring benignity could be the retroareolar location of
the lesion since malignant intraductal papillomas tend to
be more peripherally located.”® However, considering the
other parameters in our case, such as patient age more than
50 years and lesion size more than 1.5 cm, the likelihood of
malignancy was considerably higher.?* Given their rarity of
occurrence in practice, these predictive features have not yet
been established in the context of male breast papillomas.
We believe that more case reports like ours could be com-
piled and collectively analyzed for a better understanding of
this rare entity in future.

Pilomatrixoma of the breast is exceedingly uncommon,
with very few cases reported in literature.?> Originally
termed as a calcifying epithelioma of sebaceous gland, these
lesions are more common in the first two decades with a pre-
dominance in females.?s These lesions are essentially benign
dermatological tumors arising from the matrix cells of hair
follicles, possibly due to inflammatory response to prior
skin trauma.?” A few investigators have described the mam-
mographic features of a pilomatrixoma in the male breast,
appearing as an oval-shaped, circumscribed mass with pleo-
morphic calcifications, thereby mimicking carcinoma.?®* We
encountered a similar morphology mass in our case, except
that the calcifications were monomorphic, favoring a benign
etiology. Pilomatrixomas have been reported to show
benign features on US, usually appearing iso- to hypoechoic,
well-circumscribed masses with a parallel orientation.? The
imaging appearances are not very specific; thus, the imaging
differentials may include benign conditions such as epider-
mal inclusion cysts, fibrocystic changes, papillomas, as well
as malignant neoplasms such as invasive papillary carci-
noma.?® Nevertheless, it is important for the radiologist to be
aware of this entity so that the imaging features can be cor-
related with histopathological analysis, to ultimately decide
the need for surgical excision. Pilomatrixoma of the male
breast though uncommon should be considered in the dif-
ferential diagnosis of a male breast mass with predominantly
benign features on imaging.?

Conclusion

To conclude, a variety of benign and malignant masses can
arise in the male breast. In recent years, there has been an
increase in the number of diagnostic scans performed in men
presenting with breast-related complaints, such as breast
pain, nipple discharge, breast lumps to name a few, owing to
improved awareness and a better understanding of pathol-
ogies. Thus, a familiarity with the imaging features of cer-
tain common as well as uncommon, benign and malignant
entities will facilitate lesion characterization and add value
to the radiology report. Judicious use of mammography, US,
and when appropriate, MRI in the evaluation of male breast
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masses will enable the radiologist to arrive at a diagnosis and
guide further management.

Key Messages

A variety of benign and malignant masses can occur in the
male breast.

These masses have characteristic imaging features that
can be evaluated using mammography, ultrasonography
(US), and magnetic resonance imaging as required.

Familiarity with these imaging features will facilitate
lesion characterization and aid diagnosis.
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