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Abstract
A 70-year-old woman had a large mass in her right breast. Mammography displayed focal 
asymmetrical density in the scattered areas of fibroglandular density. Ultrasonography 
showed the tumor to have predominantly high-level internal echoes. Histological examination 
showed that the tumor was composed of CD20-positive atypical cells with a large nucleus, 
scant cytoplasm, and abundant mitoses accompanied by a lot of fat cell interspersion and the 
diagnosis of diffuse large B cell lymphoma was made. We considered that the massive back 
scattering generated by the heterogeneity of acoustic impedance between fat cells and tumor 
cells brought about the high-level internal echoes. The patient had undergone chemotherapy 
followed by radiotherapy to the breast and regional nodes and has been well without lym-
phoma recurrence for more than 6 years. Although breast malignant lymphoma generally 
shows very low-level internal echoes, it could have high-level internal echoes especially in 
case of a non-dense breast. © 2020 The Author(s).

Published by S. Karger AG, Basel

Introduction

Due to its objective nature, mammography is a worldwide mainstay both in the screening 
[1, 2] and clinical examination of the breast. Mammography, however, cannot detect even a 
large tumor in a so-called dense breast [3] because mammary gland and breast tumor have 
similar X-ray attenuation coefficients.
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On the other hand, ultrasonography lacks objectivity but can show tomographic images, 
leading to easy tumor detection even in the dense breast [4]. On making ultrasound diagnosis, 
physicians routinely pay attention to the shape, margin, internal echoes, depth-width ratio, 
rupture of the anterior line of the mammary gland, presence of haloes, and posterior echo 
pattern of the target lesion(s).

Except for apocrine carcinoma, each subtype of breast tumor has typical mammographic 
and ultrasound images. For example, invasive ductal carcinoma of the scirrhous type [5] 
generally shows a spiculated mass in mammography and a high depth-width ratio mass with 
low-level internal echoes and attenuated posterior echoes in ultrasonography.

Breast lymphoma, an extremely rare disease of breast tumors, also has typical image 
findings such as an expansive growth pattern, a relatively clear margin, enhanced posterior 
echoes, and very low-level internal echoes [6]. We herein describe a case of a diffuse large B 
cell breast lymphoma with predominantly high-level internal echoes.

Case Report

A 70-year-old woman complaining of a right breast mass was referred to our hospital. 
Mammography, breast composition of Breast Imaging Reporting and Data System category 2 
(Fig. 1), showed focal asymmetrical density in the right upper and inner quadrant. Ultraso-
nography showed a well-demarcated and hypervascular tumor with predominantly high-
level internal echoes (Fig.  2). Magnetic resonance imaging showed a heterogeneously 
enhanced and well-defined mass. We, therefore, performed vacuum-assisted biopsy to the 
tumor. Routine histological examination of the tumor revealed atypical cells with a large 
nucleus, scant cytoplasm, and abundant mitoses accompanied by a lot of fat cell interspersion 
(Fig.  3a, b). Immunohistochemical examination showed the atypical cells to be AE1 + 3, 
CAM5.2, CD3, CD5, CD10, CD30, CD56 negative, CD79a weak positive, CD20 positive, and 
MIB-1 highly positive, leading to the diagnosis of diffuse large B cell lymphoma of the breast. 
Cytological examination showed no lymphoma infiltration into the bone marrow. Positron 
emission tomography revealed no distant spread of the breast lymphoma. Under the diag-
nosis of stage 1A diffuse large B cell lymphoma of the breast, the patient underwent six 
courses of R-CHOP (rituximab, cyclophosphamide, hydroxydaunorubicin, oncovin, and pred-
nisolone) chemotherapy and radiotherapy to the breast and supraclavicular lymph nodes 

Fig. 1. Mammography showed focal asymmetrical density (ar-
rows) in the right breast with scattered fibroglandular density.
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(maximum dose 5,270 cGy). Positron emission tomography scan taken 5 months after the 
completion of radiotherapy showed no tumors in the breast. The patient has been well 
without lymphoma recurrence for more than 6 years.

Discussion

Matching a typical image to each breast disease enables physicians to quickly master 
image diagnosis of breast disease, but sometimes it leads them into diagnostic pitfalls. In fact, 
we thought this case should be some type of malignancy due to its hypervascularity of the 
tumor but could not speculate what subtype of breast malignancies this case should be at the 
beginning of the diagnostic procedures.

To make an accurate diagnosis, in addition to the understanding of typical images of 
breast diseases, ultrasound diagnostic physicians should realize various factors such as wave-
length, frequency, amplitude, reflection, scattering, attenuation, artifacts, focus, and acoustic 
impedance of the ultrasound. Of these, reflection occurs at the interface, being much larger 
than ultrasound wavelength, between tumor cells and normal mammary components, which 

Fig. 2. Ultrasonography. A large tumor (indicated by arrows) 
with an expansive growth pattern showed predominantly 
high-level internal echoes on ultrasonography.

Fig. 3. Histological findings of the tumor. a The tumor cells had a large nucleus and scant cytoplasm with 
abundant mitoses. HE. ×400. b A lot of fat cell interspersion was observed in and around the tumor cell con-
glomerate. HE. ×100.
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mainly forms tumor shape. Scattering, especially posterior scattering, is a far weaker signal 
than reflection and shows high-level internal echoes when tumor cells commingle with non-
tumor cells with acoustic impedance different from that of tumor cells [7].

It is well known that impedance of fat tissue is significantly lower than that of the liver, 
kidney, muscle, or even blood. Therefore, interminglement with fat cells and malignant cells 
easily causes back scattering to make high-level internal echoes. For example, a hyperecho-
genic zone around breast cancer, so-called echogenic halo, appears when cancer cells invade 
into the fat tissue. Echogenic halo, therefore, implies that the tumor is an invasive carcinoma 
with invasion to the fat tissue. Thus, diagnostic physicians should pay much attention to the 
diagnosis of breast disease especially in patients with non-dense breast.

Malignant lymphoma of the breast has strong proliferative capacity and relatively 
uniform arrangement of malignant cell clusters with almost completely similar acoustic 
impedance, generally causing very low-level internal echoes. Lyou et al. [8] and Surov et al. 
[9] reported some cases of malignant breast lymphoma with partially high-level internal 
echoes around the central low-level internal echoes. However, they did not report a corre-
lation between the histological findings and high-level internal echoes. We considered that 
lymphoma cell invasion into the fat tissue, having lower acoustic impedance than lymphoma 
cells [6], brought about massive back scattering and predominantly high-level internal echoes 
in this case. Breast composition of scattered areas of fibroglandular density should contribute 
to the high-level internal echoes in this case.

In conclusion, breast physicians should realize the possibility of malignant breast 
lymphoma with partially high-level internal echoes. Malignant breast lymphoma will never 
be treated with surgical intervention even when it is very small. Therefore, to further examine 
the correlation between pathological findings and ultrasound findings of the malignant breast 
lymphoma, breast physicians should harvest much more tissue using a vacuum-assisted 
biopsy apparatus in case of breast tumor with an expansive growth pattern and atypical ultra-
sound findings.
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