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Primary Breast Diffuse Large B-Cell Lymphoma in a 42-Year-
Old Female: A Case Report and Review of Literature
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Abstract

Primary breast diffuse large B-cell lymphoma (PB-DLBCL) is a rare
localized extranodal lymphoma. It is mainly diagnosed by pathological
examination due to the lack of specific clinical and imaging manifesta-
tions. Whole-body positron emission tomography-computed tomogra-
phy (PET-CT) is widely used in determining clinical staging and guid-
ing clinical treatment. As part of comprehensive treatment, targeted
therapy with rituximab, intrathecal methotrexate injection and consoli-
dation radiotherapy remain controversial in treating PB-DLBCL, but
the comprehensive treatment based on full-course of chemotherapy is
still widely used as the first-line treatment. Comprehensive treatment
often leads to a sharp decline in the immunity of elderly patients with
malignancy. In this situation, surgery may be a good chance to improve
their life quality without serious complications. We present a rare case
of PB-DLBCL during the coronavirus disease 2019 (COVID-19) pan-
demic. The patient underwent chest CT scan to screen COVID-19 and a
mass of left breast was accidentally found. Because of the city lockdown
policy in Wuhan, she did not seek medical help until noticing that the
mass was gradually enlarged. Both ultrasonography and mammography
indicated that the lesion was breast cancer. However, ultrasound-guided
core needle biopsy revealed diffuse large B-cell lymphoma of breast
and PET-CT scan showed that the lesion was a primary hypermetabolic
tumor of left breast. The patient subsequently received comprehensive
treatment based on six cycles of rituximab-cyclophosphamide, hy-
droxydaunomycin, oncovin, prednisone (R-CHOP) chemotherapy.
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Introduction

Primary breast lymphoma (PBL) is a rare form of localized
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extranodal lymphoma without specific clinical and imaging
manifestations. It constitutes 0.38-0.70% of non-Hodgkin
lymphoma [1]. Primary breast diffuse large B-cell lymphoma
(PB-DLBCL), which is the main pathological type of PBL,
has a high degree of malignancy [2]. Through analysis of the
diagnosis and treatment of a PB-DLBCL patient and review of
related literature, authors hope this article will raise the under-
standing of the disease among clinicians.

Case Report

A 42-year-old woman was admitted to our hospital complain-
ing of her incidental discovery of a left breast mass. She denied
any relevant personal or family history. Due to the screening
of coronavirus disease 2019 (COVID-19), she underwent pul-
monary computed tomography (CT) examination at local hos-
pital, which showed a 25 x 22 mm nodule of the left breast.
The outbreak of COVID-19 caused her failure to seek medi-
cal attention in time. Feeling that the mass was progressively
enlarged and fearing that the tumor might be malignant, the
patient went to our department for medical help.

Palpation examination revealed an irregular mass with
medium texture behind medial side of left nipple, measuring
about 40 mm in size. Ultrasonography showed an irregular hy-
poechoic nodule of approximately 44 x 27 mm in size with
multiple punctate calcifications in the left areola area (breast
imaging reporting and database system score (BI-RADS) 4c)
(Fig. 1). Mammography showed a high-density mass with par-
tially obscured margins on inner side of the left nipple (BI-
RADS 4c) (Fig. 2). Based on above examination results, the
diagnosis of breast cancer was preliminarily considered and
radical mastectomy was put on schedule. Pathological report
from ultrasound-guided core needle biopsy before operation
revealed the lesion diffuse large B-cell lymphoma (DLBCL)
(Fig. 3). The results of immunohistochemical staining were
as follows: CD20*, BCL6", BCL2", MUMI*, C-Myc",
HGAL", Ki-67 (+: 80%), CD3-, CD5-, CD10-, CD21-, CD30"
, CyclinD1-, PCK", S100-, P53-. Epstein-Barr encoded RNA
(EBER) was not detected in situ hybridization. To clarify
the tumor stage, the patient underwent whole-body positron
emission tomography-computed tomography (PET-CT) scan,
which revealed a hypermetabolic mass of left breast (Fig. 4a).
She was ultimately diagnosed as PB-DLBCL, nongerminal
center B-cell type (non-GCB), Ann Arbor stage TA.

The patient was treated with six cycles of rituximab-cy-
clophosphamide, hydroxydaunomycin, oncovin, prednisone
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Figure 1. (a) Ultrasonography of breast showed an irregular hypoechoic nodule with multiple punctate calcifications in the left
areola region (red arrow). (b) Color Doppler flow imaging revealed blood flow signals in this nodule and a high-impedance arterial

flow pattern.

(R-CHOP) chemotherapy, along with five doses of intrathecal
methotrexate given with the first five cycles of chemotherapy.
Then two cycles of high-dose methotrexate chemotherapy and
twice radiotherapy were performed. After four cycles of chem-
otherapy, PET-CT showed that the patient achieved complete
remission (Fig. 4b). More than 6 months later, she remains in
complete remission and asymptomatic.

Discussion

Primary lymphoma of breast is less common than that of other
organs owing to the breast containing less lymphoid tissue [3].

Figure 2. Mammography of left breast showed a high-density mass
with partially obscured margins (red arrows).
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As the main pathological type of PBL, PB-DLBCL has a high
degree of malignancy [4, 5]. It is divided into germinal center
B-cell type (GCB) and non-GCB type, with the latter type hav-
ing a worse prognosis [6]. Studies concerning the specific risk
factors for PB-DLBCL are rare. A few studies have suggested
that estrogen, chronic inflammatory diseases and autoimmune
diseases may be risk factors for PBL [7, §8].

PB-DLBCL generally lacks specific clinical manifesta-
tions. The chief complaint of patients is usually a rapidly en-

Figure 3. Frozen pathological sections revealed that the tumor cells
were morphologically diverse with abundant mitotic figures (hematoxy-
lin & eosin (H&E), x 100).
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Figure 4. (a) Positron emission tomography-computed tomography (PET-CT) revealed an abnormally hypermetabolic mass of
left breast (red arrows). (b) The hypermetabolic mass disappeared after four cycles of chemotherapy.

larged painless lump of breast, which is mostly seen in the up-
per outer quadrant, accompanied by enlarged axillary lymph
nodes [9, 10]. Sometimes the lump becomes painful on palpa-
tion, and the skin on the affected side of breast turns blue-pur-
ple [9, 11, 12]. The discrimination in the incidence of bilateral
breasts is not significant. Simultaneous involvement of both
sides is extremely rare and is considered to be related to poor
prognosis [4, 13]. Although there are a few characteristic im-
aging findings, the diagnosis of PB-DLBCL relies mainly on
pathological and immunohistochemical examination [11]. Ul-
trasonography of PB-DLBCL usually reveals regular shaped
hypoechoic mass with no calcification inside and no attenua-
tion of the rear echo [9, 14]. Molybdenum target X-rays rarely
show adverse manifestations such as burr sign and infundibu-
lum sign [9, 11]. Systemic PET-CT is not only helpful in the
diagnosis of PB-DLBCL, but also has high specificity in the
evaluation of systemic involvement, treatment effect and re-
currence of patients [14, 15]. Due to non-specific clinical and
imaging manifestations and low incidence of PB-DLBCL, this
patient was initially misdiagnosed with breast cancer. Com-
fortingly, a core needle biopsy was performed before the pre-
pared radical mastectomy. Ultrasound-guided core needle bi-
opsy is a safe method with high sensitivity and specificity in
the diagnosis of breast lesions [16, 17]. The advantage of pre-
operative biopsy is that enough tissue can be obtained for im-
munohistochemical examination with minimal trauma. Then
clinicians can identify related molecular markers to predict the
prognosis of patients before treatment and determine the best
scheme for patients.

Treatment strategies for PB-DLBCL have been develop-
ing during the past decades. Chemotherapy is effective in the
treatment of PB-DLBCL and studies have shown that patients
suffered PB-DLBCL need full-course chemotherapy [18].
First-line treatment with cyclophosphamide, hydroxydauno-
mycin, oncovin, prednisone (CHOP) or R-CHOP remains the
standard. Compared with CHOP chemotherapy alone, rituxi-
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mab combined with chemotherapy will improve the complete
remission rate and prolong disease-free survival (DFS) and
overall survival (OS) of PB-DLBCL patients, without increas-
ing clinical toxicity [19, 20]. The effectiveness of consolida-
tion radiotherapy is still inconclusive [14]; however, most of
the data have shown that radiotherapy after chemotherapy can
reduce local recurrence and improve survival benefits of pa-
tients [20, 21]. Considering high recurrence rate in the central
nervous system, some patients need prophylactic intrathe-
cal injection [18, 22]. Since brain parenchyma recurrence is
more common than leptomeninges [13, 23], systemic central
nervous system chemotherapy such as high-dose intravenous
methotrexate may be a more promising option than prophy-
lactic intrathecal injection to prevent nervous system recur-
rence. Radical surgery seems to be associated with higher
mortality and poorer prognosis [24]. If radical operation is
performed because of misdiagnosis as breast cancer, the
follow-up comprehensive treatment should be carried out as
soon as possible.

Since most studies were based on relatively small sample
sizes, the effectiveness of rituximab, prophylactic intrathecal
injection and radiotherapy for consolidation is still contro-
versial [13, 18, 20]. Further prospective studies are needed to
demonstrate their effectiveness in patients with PB-DLBCL. In
order to achieve the best therapeutic effect, the patient received
comprehensive treatment based on R-CHOP chemotherapy.
She has now reached complete remission. Although chemo-
therapy is the first-line treatment, it may cause severe immuno-
deficiency and even fatal complications of elderly patients [25].
In order to prevent such situations from happening, palliative
surgery is a good chance to improve the life quality of patients.

Conclusions

In summary, the final diagnosis of PB-DLBCL mainly depends
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on the pathological and immunohistochemical examination.
The effectiveness of consolidation radiotherapy, rituximab,
prophylactic intrathecal injection and high-dose intravenous
methotrexate still needs to be verified by large-scale prospec-
tive studies, but synthetic therapy based on full-course chemo-
therapy is still recognized as the most effective treatment of
PB-DLBCL to date.
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