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Introduction

Breast lymphomas are a rare sighting accounting for
about 0.5% of all breast malignancies and 1% of non-Hodgkin
lymphoma (NHL) [1,2]. They can be categorized as primary
(PBL) or secondary breast lymphoma (SBL). In case of PBL,
the breast is the primary/only site of manifestation, whereas
in SBL further manifestations of lymphoma are present [3],
which has been reported as more common [2]. In general,
breast lymphomas can be differentiated into B-cell (with
94% the most common type) and T-cell types (6%) [4], with
the diffuse large B-cell lymphoma (DLBCL) representing the
predominant entity with 40 - 70% of all cases [5,6].

Clinical findings in breast lymphoma are non-specific
making it difficult to differentiate from benign or malignant
breast lesions. The most common clinical finding in B-cell
lymphoma of the breast is a painless palpable mass, less
frequently associated with retraction of the nipple [2,7,8]. Skin
changes or edema, on the other hand, have been reported to
occur more often in T-cell breast lymphoma [4,9]. Similarly,
image findings have been described as non-specific with a
broad variety of features leaving an uncertainty to distinguish
between breast carcinoma or hematological malignancy
[2,4,7,8,10-12].

Due to its rare occurrence and its non-specific findings,
these ambiguities can lead to misinterpretations of clinical
and radiological features which may result in a delayed
or inaccurate diagnosis. Yet, the differentiation between a
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Breast lymphomas are a rare sighting and image findings are non-pathognomonic often mimicing
different forms of invasive breast cancer. Nevertheless, multimodal imaging and subsequent histopathology
are crucial for diagnosis and treatment. To draw attention to this very rare entity, we present a case of
a 74 year old female patient with a tumorous mass in the left maxillary sinus. The subsequent whole-
body staging CT revealed an additional multicentric lesion of the right breast suggesting breast cancer.
Histopathology of both lesions resulted in the diagnosis of a diffuse large B cell ymphoma (DLBCL).

malignant breast disease (i.e. invasive cancer or metastases)
and a lymphoma affecting the breast is essential for treatment
[4]. In B-cell lymphoma the therapy of choice consists of
rituximab combined with an anthracycline-based CHOP
(cyclophosohamide, doxorubicin, vincristine, prednisone)
chemotherapy (and frequently additional radiation therapy)
[1,13], moreover, excision - as opposed to breast cancer - is not
recommended [4,5,14].

To avoid delayed or unnecessary treatment, radiologists and
clinicians need to be aware of this rare entity and especially its
ambiguous findings. The initial diagnostic concept to evaluate
breast masses includes a radiological work-up consisting of
ultrasound (US), mammography (MG) and magnetic resonance
imaging (MRI) to determine characteristics of a lesion and
- if needed - identify a potential location for biopsy, which
is the gold standard for the final diagnosis [14]. Computed
Tomography (CT) is the standard diagnostic tool to detect
additional lesions for disease staging and hybrid imaging
(Positron-Emission-Tomography/Computed Tomography,
PET/CT) is able to provide additional information on
chemosensitivity and metabolic activity of the lesion under
study [15,16].

The purpose of this report is to display the imaging features
in a case of secondary breast lymphoma in multimodal imaging
and review the key imaging findings in published literature to
raise awareness for this rare but, nevertheless, important-to-
diagnose entity.

Clinical Report

A 74 vyear old patient with left-sided facial drooping and
numbness as well as disturbed vision was referred for a cranial
computed tomography (cCT) scan with a tentative diagnosis
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of stroke. In the native cCT images a stroke was excluded,
though, revealing a soft tissue mass in the left maxillary
sinus with destruction of the left orbital floor and infiltration
of the inferior muscle and inferior oblique muscle (Figure 1)
suggestive of a carcinoma of the nasal cavity. On these grounds
a biopsy of the soft tissue tumor was gained endoscopically. In
a second step cranial magnetic resonance imaging and whole
body CT were performed for staging. In addition to the known
tumor in the nasal cavity, the CT scan presented contrast-
enhancing masses in all four quadrants of the right breast
suspect of multicentric breast cancer. Based on these findings
the patient was scheduled for ultrasound-guided breast biopsy
as well as mammography and breast MRI in our breast cancer
center. Mammography revealed an asymmetrical increase
in opacity in the right breast with suspicious polymorphous
calcifications in the upper outer and inner quadrant as well
as in the lower inner quadrant, categorized as BI-RADS 5®
lesion, highly suspicious of breast cancer. The following breast
MRI showed corresponding multicentric contrast-enhancing
masses in the right breast with wash-out curve in the dynamic
images. (Multimodal imaging of the breast (Figure 2). The
patient had no known risk-factors, no known co-morbidities
and a negative family history regarding breast cancer. The final
histopathological result of the soft tissue tumor presented a
diffuse large B cell lymphoma (DLBCL) with CD45-, CD20-
, MUM1-, Bcl2- and Bcl6-expression. Histopathology of the
breast revealed DLBCL with CD20 expression confirming the
diagnosis of secondary breast lymphoma. Positron-Emission-
Tomography (PET) -CT showed no further lesions and no
affection of the bones (Figure 3).

Discussion

In our case, the patient presented with a secondary breast
lymphoma. Due to its rare occurrence, only few studies on
radiological findings have been published, unanimously

Figure 1: Initial native cranial CT scan (a & b) and following contrast-enhanced
cranial MRI (c & d) showing a soft tissue mass in the left maxillary sinus with
destruction of the left orbital floor and infiltration of the inferior rectus and inferior
oblique muscle.

Figure 2: Multimodal imaging of the breast. a. Whole body computed tomography
showing contrast-enhancing masses in all four quadrants of the right breast
suggestive of multicentric invasive breast cancer, b. Ultrasound of the right
breast showing multiple hypoechoic masses with undefined margins, c. and
d. Mammography in craniocaudal an mediolateral oblique view presented an
asymmetrical increase in opacity with suspicious polymorphous calcifications in
the right breast in the upper inner and outer as well as in the lower inner quadrant,
e. and f. MRI with multicentric contrast-enhancing masses in the right breast with
wash-out slope in the dynamic images (e. T2-weighted short tau inversion recovery
(STIR), b. contrast enhanced subtraction images).

Figure 3: Corresponding 18F-FDG PET-CT positive lesions in the left maxillary and

right breast revealing. PET-CT revealed no further lesions or affection of the bones.

reporting radiologic features as non-pathognomonic
[2,8,12,10]. Nevertheless, radiological work-up is usually the
foundation on the way to diagnosis using mammography,
ultrasound and MRI of the breast [5].

Mammographic findings have been described as various
ranging from diffuse attenuation of the breast parenchyma to
solitary masses without calcifications [4,11]. Literature reports
the absence of calcifications, spiculations and architectural
distortions, which are most common among breast
carcinomas, in breast lymphoma [16,17]. Interestingly, in our
case the patient presented with a diffuse increase in opacity
in all four quadrants associated with suspicious polymorphous
calcifications initially mimicking ductal carcinoma in-situ
(DCIS). This finding can be interpreted in two ways: The
microcalcifications may have developed based on a similar
mechanism as in DCIS (i.e. calcification of endoluminal debris
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due to tumor proliferation and/or secretion) [18]. Alternatively,
the microcalcifications could be an incidental finding due to
underlying benign changes (i.e. adenosis) and not associated
to the hematologic malignancy.

Ultrasound likewise has been reported to deliver unspecific
results with hyperechoic or hypoechoic masses and well-
defined to spiculated margins [4,11,19]. Corresponding to
these experiences, US findings in our patient presented three
hypoechoic masses with ill-defined margins, one of which was
biopsied.

On MRI lesions are most commonly hypointense on Ti1
weighted- images, intermediate grade hyperintense on T2
weighted-images with strong and early contrast enhancement
[2,4,11] and wash-out or plateau phase in the dynamics [4,8].
These findings were also present in our case in which we found
multicentric contrast-enhancing masses in the right breast
with wash-out type curves in the dynamic series.

PET/CT plays an important role in lymphoma staging. As
a hybrid imaging technique, it is able to combine standard
information assessed in a CT-scan with information on
metabolic activity of the present lesion. In staging of lymphoma,
PET/CT has been proven superior in identifying nodal/extra-
nodal involvement and treatment response as compared to CT
alone. Especially in DLBCL, it has been described as favorable
in the planning of radiation therapy [15,16].

Conclusion

In summary, radiologic features of breast lymphomas
are non-pathognomonic and may mimic different forms of
invasive cancer. Yet, radiologists and clinicians need to be
aware of this rare entity to avoid misinterpretation. Multimodal
imaging may - at the most - deliver a tendency towards the
diagnosis of breast lymphoma, but certainly pave the way for
further diagnostics as biopsy and histopathological evaluation
remain the gold-standard for diagnosis.
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