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INTRODUCTION
Most malignant tumours in the breast are primary 
epithelial malignancies. Non-epithelial malignancies 
and metastases from other organs or tissues are rare. 
Many such malignancies have variable and non-specific 
radiological features and may resemble epithelial breast 
carcinomas or even benign breast lesions. Nevertheless, 
familiarity with their common imaging appearance is 
crucial for facilitating timely diagnosis and determining 
radiopathological concordance. This pictorial essay 
reviews the radiological appearance of important non-
epithelial malignancies and metastases in the breast with 
histopathological correlation.

METASTASES TO THE BREAST
Metastases to the breasts from non-mammary primary 
tumours account for 0.5% to 2.0% of all breast 

malignancies.1 The most common sources are melanoma; 
non-Hodgkin lymphoma; sarcoma; and carcinoma of 
the lung, stomach, ovaries, and kidney.1 Clinically, 
metastases to the breast are generally not associated with 
chest wall fixation, peau d’orange appearance, Paget’s 
disease of bone, skin retraction, nipple retraction, or 
discharge.2 The lesions tend to be superficially located in 
the upper outer quadrant.3

The most common mammographic manifestations 
of metastases to the breast are one or more 
circumscribed upper outer quadrant masses (Figure 1)  
without spiculation or calcifications.4 Another 
reported manifestation is a diffuse pattern resembling 
inflammatory breast carcinoma in cases of lymphatic 
metastases, most commonly from contralateral breast 
cancer, gastric, and ovarian carcinoma.2,5
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Figure 1. An 81-year-old woman with known carcinoma of the lung was found to have synchronous primary right breast invasive ductal 
carcinoma and a right axillary metastatic lesion from lung adenocarcinoma. (a) Mammogram showing an oval isodense mass in the upper 
outer quadrant of the right breast at anterior depth (arrow). (b) Ultrasound reveals a corresponding irregular hypoechoic mass in the upper 
outer quadrant of the right breast. (c) Another oval hypoechoic mass with non-parallel (taller-than-wide) orientation is seen in the right 
axillary subcutaneous region. (d-f) Low-power views (×4) of the right breast mass biopsy in haematoxylin and eosin (H&E) staining (d), p63 
staining (e) and GATA binding protein 3 (GATA-3) staining (f) showing invasive ductal carcinoma (yellow brackets) featuring infiltrative nests 
and tubules. On immunohistochemistry (IHC), the tumour cells are diffusely positive for GATA-3, supportive of primary breast malignancy. 
A small component of ductal carcinoma in situ (yellow arrows) with preservation of the myoepithelial layer is highlighted by p63 staining 
(blue arrowheads in [e]). (g-i) Low-power views (×4) of the right axillary mass biopsy in H&E staining (g), thyroid transcription factor-1 
(TTF-1) staining (h) and GATA-3 staining (i) showing fibroadipose tissue infiltrated by irregular glands, with some extracellular mucin pools 
in proximity (curved arrows in [g]). The morphology and IHC profile were similar to those of a specimen of prior lung carcinoma in the 
same patient (not shown). The tumour cells are diffusely positive for TTF-1 and negative for GATA-3. Overall findings are consistent with 
metastatic adenocarcinoma with mucinous features of a lung primary. Image courtesy of Dr KC Leung, Department of Clinical Pathology, 
Pamela Youde Nethersole Eastern Hospital, Hong Kong (d-i).
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Sonographic findings are similarly non-specific; they 
can appear as solid masses that are circumscribed or 
ill-defined and hypo- or hyperechoic, with posterior 
shadowing or enhancement (Figure 1).4,6

Metastatic tumours can be recognised pathologically 
by their unusual histological patterns, lack of an 
in situ component, predominant periductal and/or 
perilobular distribution, and extensive lymphovascular 
involvement.7 In addition, clinical history, comparison 
of the histology of mammary and extramammary 
tumours (if any), and use of immunohistochemical 
markers that are organ- or tumour-specific provide 
indispensable information for delineating the origin of 
the primary tumour (Figure 1).7

SARCOMA
Breast sarcomas are a group of aggressive tumours of 
mesenchymal origin accounting for <1% of all breast 
malignancies.8 They can be primary, or secondary 
to previous radiotherapy for breast or intrathoracic 
malignancies.8 Primary sarcomas occur predominantly 
in women, with the highest incidence in patients aged 
between 45 and 50 years, except for angiosarcomas, 
which tend to occur in younger women with a reported 
mean age of <40 years.9,10 The most common subtypes of 
breast sarcomas are angiosarcomas, fibrosarcomas, and 
undifferentiated pleomorphic sarcomas.9 Angiosarcomas 
have a worse prognosis than other types of breast 
sarcomas (Figures 2 and 3).11

On mammography, the most common finding is a 

solitary, oval, high-density mass with either indistinct 
or circumscribed margins and no calcifications  
(Figure 3).10 However, coarse osteoid calcifications 
may occasionally be found in breast sarcomas with 
osteosarcoma features.11,12

On ultrasound, breast sarcomas typically appear as 
oval masses with indistinct margins, hypoechoic or 
complex echotexture, posterior acoustic shadowing, 
and internal vascularity (Figure 3).10 Diffuse abnormal 
mixed hyper-and hypoechogenicity without a discrete 
mass has been reported in up to 38% of patients with 
breast angiosarcoma.13 Hypervascularity on colour 
Doppler imaging is a typical feature of angiosarcoma; up 
to 54% of masses are hyperechoic or mixed hyper- and 
hypoechoic, which may also reflect the vascular nature 
of angiosarcoma.13

On magnetic resonance imaging, breast sarcoma typically 
appears as an oval irregular mass that is hypointense on 
T1-weighted images and hyperintense on T2-weighted 
images, with heterogeneous initial rapid enhancement, 
and washout curves (i.e., a relatively rapid uptake with 
reduction in enhancement towards the latter part of the 
study) or plateau curves (i.e., initial uptake followed by 
the plateau phase towards the latter part of the study) on 
dynamic imaging.10

LYMPHOMA
Breast lymphoma is a haematological neoplasm 
that originates in the lymphoid tissue of the breast 
and may be primary or secondary. Together, they 

Figure 2. A 43-year-old woman first presented with lumpiness in the upper outer quadrant of the right breast. No suspicious mass or 
microcalcifications were seen on initial bilateral mammograms. Two oval, parallel echogenic lesions (arrows) with indistinct border were 
detected on ultrasound at the site indicated by the patient. Histopathology showed adipose tissue only. After 1 year, she returned with a 
rapidly enlarging mass in the upper outer quadrant of the right breast; the findings are shown in Figure 3.
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represent approximately 0.04% to 0.7% of all breast 
malignancies.14 Primary breast lymphoma accounts for 
0.85% to 2.2% of all extranodal malignant lymphomas, 
while secondary breast lymphoma is the most common 
malignancy with secondary involvement of the breast.15,16 
Breast lymphoma most commonly presents as a painless, 
enlarging, palpable mass.15 Multiple masses are found in 
<10% of patients and bilateral involvement is found in 
approximately 10% of patients, although these findings 
are more commonly identified in secondary breast 
lymphoma cases.15

On mammography, breast lymphoma manifests as a 
solitary, non-calcified, oval or lobulated mass. It may 
have circumscribed or indistinct margins (Figure 4). 
Infiltrative patterns such as global asymmetry and 
trabecula and skin thickening are uncommon findings.12 
Skin thickening and lymphedema are reported in only up 
to 8% of patients (Figure 5).17 Calcifications, architectural 
distortion, and spiculations are rare.12

Sonographic features of breast lymphoma are non-
specific, appearing as an oval or irregular mass of hyper-, 

Figure 3. The same patient described in Figure 2 returned complaining of a rapidly enlarging right breast mass at 1 year after initial 
assessment. (a) The current bilateral mammograms in mediolateral oblique view shows a new iso- to hyperdense mass with obscured 
border occupying most of the upper outer quadrant of the right breast (thick arrow). (b, c) A large irregular heterogeneous mass (arrowheads) 
is seen in the upper outer quadrant of the right breast on ultrasound. Its periphery is mainly hyperechoic and blends in with the normal 
breast tissue. Minimal peripheral vascularity is noted (curved arrows in [c]). Staging contrast-enhanced computed tomography (d, e) and 
18F-fluorodeoxyglucose positron emission tomography/computed tomography (f) show a corresponding avidly enhancing hypermetabolic 
right breast mass (thin arrows) with no distant metastases. The histopathological diagnosis was angiosarcoma.
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Figure 4. Primary diffuse large B-cell lymphoma presenting as a palpable left breast lump in an 88-year-old woman. (a) Cropped magnified 
views of left mammogram focusing on the upper outer quadrant showing an oval, circumscribed, equal density mass (thin arrows). (b) A 
corresponding oval circumscribed, mixed echogenicity mass is seen in the left breast at 1 o’clock position on ultrasound (thick arrow). 
(c) The left breast mass is hypermetabolic on 18F-fluorodeoxyglucose positron emission tomography/computed tomography with no 
extramammary hypermetabolic foci (arrowhead). (d) High-power view (×400) of the breast mass biopsy with haematoxylin and eosin stain 
showing fibroadipose tissue infiltrated by sheets of medium- to large-sized neoplastic lymphoid cells. They possess irregular nuclear 
outlines, occasional nucleoli, and frequent apoptotic figures. On immunostaining (×40), the neoplastic lymphoid cells are diffusely positive 
for the B-cell marker CD20 (e) and negative for the T-cell marker CD3 (which highlights T lymphocytes in the background) [f]. Image courtesy 
of Dr Tiffany HT Chan and Dr HL Li, Department of Clinical Pathology, Pamela Youde Nethersole Eastern Hospital, Hong Kong (d-f).
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Figure 5. A 74-year-old woman presented with a right axillary mass. (a) Diffuse skin thickening and oedema (open arrow) of the right 
breast and axillary region were seen on bilateral mammograms in mediolateral oblique view. An enlarged right axillary lymph node (curved 
arrow) was also noted. (b) Ultrasound of the right axilla confirms the presence of enlarged irregular hypoechoic lymph nodes with loss of 
fatty hila (blue arrow). (c) The right axillary mass (arrowhead) demonstrates hypermetabolism on 18F-fluorodeoxyglucose positron emission 
tomography/computed tomography, with multiple other sites of nodal involvement. (d) Histology sections with haematoxylin and eosin 
(H&E) stain in low-power view (×40) reveals the viable areas of the tumour as hypercellular. (e) High-power view (H&E staining, ×400) of the 
viable area showing sheets of medium- to large-sized neoplastic lymphoid cells with mitotic and apoptotic figures (thin arrow). (f) High-
power view (H&E staining, ×400) of the necrotic area showing ghost outlines of neoplastic cells (thick arrows). On immunostaining (×200), 
the neoplastic lymphoid cells are diffusely positive for CD20 (g) and negative for CD3 (h). Overall features are consistent with diffuse large 
B-cell lymphoma. Image courtesy of Dr CK Cheung and Dr F Hioe, Department of Clinical Pathology, Pamela Youde Nethersole Eastern 
Hospital, Hong Kong (d-h).

(a)

(c)

(e)

(g) (h)

(f)

(d)

(b)



RYS Mak, AHC Wong, CKM Mo, et al

Hong Kong J Radiol. 2024;27(2):e125-34 e131

Figure 6. A 67-year-old woman with known history of stage IV follicular lymphoma with total metabolic response after chemotherapy 
presented with multiple new right breast lumps. (a) Bilateral mammograms showed three equal-density oval and circumscribed masses in 
the right breast without associated microcalcifications (curved arrows). (b-e) Multiple oval and circumscribed heterogeneous hypoechoic 
lesions were seen in the right breast, some with echogenic rims (thick arrows in [b] and [d]) and posterior enhancement (arrowhead in 
[d]). Internal vascularity is also visible in some of these lesions. (b, c) The first mass. Vascularity of this mass using Doppler ultrasound is 
shown in (c). (d) The second mass. The third mass with vascularity using Doppler ultrasound is shown in (e). (f, g) 18F-fluorodeoxyglucose 
positron emission tomography/computed tomography images demonstrating extensive hypermetabolic disease involving the right 
breast (g) and multiple organs and systems (f) [black and white thin arrows]. (h) High-power view (×400) of the breast masses biopsy 
with haematoxylin and eosin stain showing diffuse sheets of neoplastic lymphoid infiltrate comprising medium- to large-sized cells 
with irregular nuclear membranes, hyperchromatic nuclei, and occasional nucleoli. Mitotic figures and apoptotic bodies are noted. On 
immunostaining (×200), the neoplastic lymphoid cells were diffusely positive for CD20 (i) and negative for CD3 (j). Overall features are 
consistent with diffuse large B-cell lymphoma. Image courtesy of Dr Elaine Lee, Department of Diagnostic Radiology, The University of 
Hong Kong (f, g); Dr CK Cheung and Dr MW Ma, Department of Clinical Pathology, Pamela Youde Nethersole Eastern Hospital, Hong 
Kong (h-j).
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hypo-, or mixed echogenicity, with circumscribed to 
indistinct margins (Figure 4).12,15 Posterior acoustic 
enhancement, echogenic rims, and onion-peel–like rims 
are common findings (Figure 6).14 Masses typically 
appear hypervascular on Doppler ultrasound.12,17 
Axillary lymphadenopathy has been reported in up to 
32% of patients (Figures 5 and 7).17

The overall preponderance of breast lymphomas are 
diffuse large B-cell lymphomas,18,19 which typically 
show 18F-fluorodeoxyglucose (18F-FDG) avidity on 
18F-FDG positron emission tomography/computed 
tomography (18F-FDG PET/CT).20 18F-FDG PET/CT is 
recommended for staging and response assessment of 
18F-FDG–avid lymphomas21; its role in the management 
of breast lymphoma has also been suggested.22

No specific imaging features can reliably distinguish 
between primary and secondary breast lymphoma. In 
patients with known extramammary lymphoma, multiple 
masses or an inflammatory-like appearance such as 
trabecular and skin thickening without a mass are more 
likely to suggest secondary breast lymphoma.15,17

PLASMACYTOMA
Plasmacytomas are tumours characterised by neoplastic 

monoclonal plasma cells in the bone or soft tissue 
(extramedullary). Extramedullary breast plasmacytomas 
are extremely rare and most commonly occur as a 
secondary event in patients with known multiple 
myeloma.23 Clinically, breast plasmacytomas present as 
palpable lumps.

A retrospective study involving 53 cases of breast 
plasmacytoma examined its radiological features.23 On 
mammography, they had a non-specific appearance, 
with dense, round, or oval masses with well- or ill-
defined margins (Figure 824), or as diffuse infiltration. 
On ultrasound, they can appear hypoechoic with well-
defined margins but, less commonly, may display mixed 
hypo- to hyperechogenicity with indistinct margins and 
posterior acoustic enhancement or shadowing (Figure 8). 
No differentiating radiological features were found for 
primary and secondary breast plasmacytoma. Given the 
non-specific radiological features, the diagnosis of breast 
plasmacytoma relies on clinical suspicion when there is 
a history of multiple myeloma, and confirmation through 
histopathology.23

There are only a few reports on the magnetic resonance 
imaging features of breast plasmacytoma. Variable T1 
and T2 signal intensities have been reported, including 

Figure 7. A 64-year-old woman presented with a right axillary mass. (a) Multiple bilateral enlarged axillary lymph nodes (thick arrows) and 
mild bilateral skin thickening (curved arrows) over both breasts are seen on bilateral mammograms. The mass with popcorn calcification 
in the left breast upper portion central depth (arrowhead) was a biopsy-proven fibroadenoma. (b, c) Ultrasound confirms the presence 
of multiple bilateral enlarged axillary lymph nodes with cortical thickening and loss of fatty hila (open arrows). (d) 18F-fluorodeoxyglucose 
positron emission tomography/computed tomography showed multiple hypermetabolic lymphadenopathies above and below the 
diaphragm (thin arrows), including both axillae. Histopathology of the right axillary lymph node confirmed classical Hodgkin lymphoma.
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Figure 8. A 59-year-old woman with a 
known history of multiple myeloma was 
incidentally found to have a left breast 
lesion (thin arrows in [a] to [e]) in a 
contrast-enhanced magnetic resonance 
imaging study of the liver. The nodule 
is (a) isointense on the pre-contrast T1-
weighted axial image, (b) hyperintense 
on the T2-weighted fat-saturated axial 
image, and (c) contrast-enhanced on 
the post-contrast T1-weighted axial 
image. Cropped images focusing on 
the lesion in the (d) diffusion-weighted 
imaging and (e) apparent diffusion 
coefficient sequences demonstrate 
restricted diffusion. (f) Further evaluation 
with bilateral mammography showing 
multiple equal- to high-density oval and 
irregular masses with circumscribed to 
ill-defined margins (white open arrows). 
(g-i) Ultrasound of both breasts showing 
multiple oval circumscribed masses 
corresponding to the mammographically 
detected lesions (blue arrowheads). The 
masses are of variable echogenicity, 
ranging from hyperechoic, mixed 
heterogeneous to hypoechoic. (j) A 
suspicious irregular hypoechoic left 
axillary lymph node with loss of fatty 
hilum is also seen (blue curved arrow). (k) 
Dual-tracer 18F-fluorodeoxyglucose/11C-
acetate positron emission tomography/
computed tomography showing 
hypermetabolism in the bilateral breast 
masses (white curved arrow); left 
axillary lymph nodes; and multiple other 
lesions in the liver, abdominal cavity, 
subcutaneous tissue, and skeleton 
(white arrowheads), suggestive of 
multiple myeloma with extraosseous 
involvement. (l) Histology sections 
with haematoxylin and eosin stain in 
low-power view (×40) showing sheets 
of tumour cells. (m) High-power 
view (×400) showing tumour cells 
possessing eosinophilic cytoplasm 
with perinuclear hof (blue and white 
arrows) and hyperchromatic nuclei. 
Immunohistochemically (×200), the 
tumour cells are negative for epithelial 
marker AE1/AE3 (pancytokeratin) [n] 
and positive for plasma cell marker 
CD138 (o). In situ hybridisation 
(×200) for lambda (p) and kappa (q) 
showing lambda light chain restriction. 
Overall features are consistent with 
plasmacytoma. Reproduced and 
adapted with permission from the Hong 
Kong Academy of Medicine (a-f, k, n, 
and o)24; image courtesy of Dr TS Wong 
and Dr KC Leung, Department of Clinical 
Pathology, Pamela Youde Nethersole 
Eastern Hospital, Hong Kong (l-q).
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low-to-isointense signal on T1-weighted images and 
intermediate-to-high signal on T2-weighted images 
(Figure 824).25,27 Restricted diffusion and homogenous 
enhancement with delayed washout kinetics have also 
been noted (Figure 824).25-27

A limited number of studies have reported on 18F-FDG 
PET/CT findings in breast plasmacytoma.26-29 Majority 
of these cases showed 18F-FDG avidity,26,27,29 although 
low-grade uptake has also been reported.28 Nevertheless, 
18F-FDG PET/CT is increasingly being recognised as 
a valuable tool for the diagnosis and management of 
patients with plasma cell disorders, such as multiple 
myeloma and solitary plasmacytoma.30 Several tracers 
other than 18F-FDG for PET/CT have also been 
investigated in patients with multiple myeloma.30

CONCLUSION
Although non-epithelial malignancies of the breast 
show features different from those of epithelial breast 
carcinoma, in general their radiological appearance 
is generally variable and non-specific. Radiologists 
must interpret the imaging findings in conjunction with 
the clinical context. Biopsy remains the mainstay of 
diagnosis and should be considered in suspected cases.
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