Primary breast diffuse large B cell ymphoma
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SUMMARY

Primary breast lymphoma (PBL) is an uncommon type

of breast malignancy. Its clinical presentation and
radiographic findings are non-specific and overlap

with breast carcinoma. The treatment of PBL differs
significantly from breast carcinomas. Here we present a
middle-aged woman who presented with an enlarging
palpable right breast mass. Mammogram showed breast
imaging-reporting and data system 4 findings. Breast
mass biopsy pathology confirmed diffuse large B cell
lymphoma. Although uncommon, clinicians should be
cognisant of the possibility of PBL when patients present
with a breast mass. Accurate diagnosis is essential to
avoid unnecessary mastectomies.

BACKGROUND

Primary breast lymphoma (PBL) is an uncommon
type of breast malignancy, representing between
0.04% and 0.5% of all breast malignancies.'™ It
is defined as the presence of a breast lymphoma
without evidence of systemic disease. It usually
presents with a rapidly enlarging painless solitary
mass, with or without ipsilateral axillary lymph-
adenopathy, which cannot be differentiated from
breast carcinomas clinically. The radiographic
findings of PBLs are non-specific and overlap
with that of breast carcinoma. Adequate tissue
sample is required for accurate diagnosis of PBL
as the treatment differs significantly from breast
carcinomas.

CASE PRESENTATION

A woman in her early 50s presented with a 3-week
history of an enlarging palpable right breast mass.
She had a medical history of remote pulmonary
tuberculosis. She had annual mammograms done
prior with unremarkable results. She denied any
history of breast implants or chest radiation. She
had a remote history of oral contraceptive use. She
was a non-smoker. Her maternal great aunt had
breast cancer in her 50s.

The mass was first noticed during a self-breast
examination 3 weeks prior to her initial visit. The
patient denied B symptoms such as fever, chills,
weight loss or night sweats. She also denied other
breast symptoms, including breast pain, nipple
discharge or skin changes. Physical examination
revealed a 5xS5cm non-tender palpable mobile
mass at the 12 o’clock position about 6 cm from
the right nipple, firm in consistency, without skin
retraction, oedema, erythema, nipple inversion or
clinically palpable axillary lymphadenopathy.
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INVESTIGATIONS

Her initial laboratory tests including complete
blood count, comprehensive metabolic panel and
lactate dehydrogenase were all within normal
range. A mammogram was performed that demon-
strated a 5.2x3.4cm oval, equal density mass with
no associated calcification in the upper quadrant 6
cm from the nipple (figure 1A). Targeted ultrasound
demonstrated a 3.9%3.4%2.1 cm oval, heteroge-
neous predominantly hypoechoic mass with indis-
tinct margins (figure 1B). The mass was suspicious
for malignancy as breast imaging-reporting and
data system 4.

Core needle biopsy was performed. Pathology
studies (figure 2) showed a high-grade diffuse large
B cell lymphoma (DLBCL), non-germinal centre B
cell-like (non-GCB) type. The immunohistochem-
ical staining showed the neoplastic cells to strongly
and diffusedly express CD19, CD20 and CDA4S,
with variable (>30%-40%) expression of BCL2,
BCL6, MUM1 and MYC, while negative for CD3,
CD10, CD30, CD34, CD68, ALK, pancytokeratin
and MART-1. On staining for Ki-67, they had a
proliferation index of 90%-95%. FISH study was
negative for BCL2 rearrangement, MYC rearrange-
ment/amplification and t(8;14), but positive for
BCL6 rearrangement.

Following the diagnosis, the patient was then
evaluated with fluorodeoxyglucose (FDG)-positron
emission tomography (PET)/CT for staging. PET/
CT (figure 3A,B) showed a 4.8 x3.4cm hypermet-
abolic mass in the right breast, and a second FDG-
avid nodule measuring up to 1.1 cm was noted
between the pectoralis major and minor. In addi-
tion, FDG-avid right axillary and internal mammary
lymph nodes were noted. No lesions were detected
in other organs.

TREATMENT

With the diagnosis of stage IIE DLBCL of the
breast, non-GCB type with an international prog-
nostic index (IPI) score of 1, the patient was started
with R-CHOP treatment (R: rituximab, C: cyclo-
phosphamide, H: doxorubicin hydrochloride, O:
vincristine sulfate, P: prednisone) with regular
follow-ups with her oncologist.

OUTCOME AND FOLLOW-UP

After three cycles of R-CHOP therapy, the
follow-up PET/CT (figure 3C-E) showed signifi-
cant decrease in the size and hypermetabolism of
the right breast mass (Deauville score 3), resolution
of right axillary, subpectoral and internal mammary
adenopathy. The PET/CT after six cycles of
R-CHOP showed additional contraction in the size
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Figure 1 Images of right breast mass. (A) Mammogram. An oval
indistinct equal density mass with no associated calcifications
measuring grossly 5.2x3.4 cm was visualised within the right breast at
the 12 o'clock position 6 cm from the nipple. (B) Targeted ultrasound.
An oval, parallel, heterogeneous predominantly hypoechoic mass with
indistinct margins measuring 3.9x2.1x4.1 cm was visualised within the
right breast at the 12 o’clock position approximately 5 cm, associated
with faint posterior acoustic enhancement.

of the right breast mass with residual metabolic activity (figure
3F). She then underwent consolidative radiotherapy to her right
breast mass. Lumbar puncture and central nervous system (CNS)
prophylaxis were recommended by her oncologist, however, the
patient declined.

DISCUSSION

The breast is an uncommon location for the development of
malignant lymphoma. Breast lymphoma can be divided into
PBL or secondary breast lymphoma (SBL). PBL is defined as the
presence of a breast lymphoma without evidence of systemic
disease. SBL is used when a systemic lymphoma concurrently
or subsequently involves the breast.' The incidence of PBL is
rare, representing between 0.04% and 0.5% of all breast malig-
nancies, approximately 1% of all non-Hodgkin’s lymphoma and
29% of extranodal lymphomas.'” PBLs are less common than
lymphomas of other organs because the breast contains less
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Figure 2 Breast high-grade diffuse large B cell lymphoma.

(A) H&E stain, with markedly atypical large neoplastic cells; (B) MYC
immunohistochemistry (IHC) stain, the viable neoplastic cells
overexpress MYC; (C) CD20 IHC stain, the neoplastic cells are strongly

positive for CD20; (D) Ki-67 IHC stain, the neoplastic cells have a high
proliferation index.

K L o
> p £ A} \
- ;_“ » . 2 "_\?x

.

Figure 3 (A and B) Pretreatment positron emission tomography/

CT (PET/CT) demonstrates fluorodeoxyglucose (FDG) a 4.8x3.4cm
hypermetabolic mass in the right breast (solid arrow in A), FDG-avid
right axillary lymph node (dashed arrow in A) and internal mammary
lymph node (dashed arrow in B), and a second FDG-avid nodule
measuring up to 1.1 cm between the pectoralis major and minor (solid
arrow in B). (C, D and E) PET/CT after three cycles of R-CHOP therapy
(R: rituximab, C: cyclophosphamide, H: doxorubicin hydrochloride, O:
vincristine sulfate, P: prednisone) shows significant decrease in size
and hypermetabolism of a right breast mass (solid arrows in C and

E). and resolution of right axillary, subpectoral and internal mammary
adenopathy. (F). PET/CT after six cycles of R-CHOP therapy shows the
right breast mass continues to contract (solid arrow in F), measuring
1.2x0.7 cm, with mild accumulation of the radiotracer similar to the last
examination.

lymphoid tissue compared with the gastrointestinal tract or the
lung.®”

PBL usually presents with a rapidly growing, painless, palpable,
solitary mass and relatively mobile, with or without ipsilateral
axillary lymphadenopathy, mimicking a breast carcinoma.” ® It
occurs almost exclusively in women in the fifth to sixth decade
of life.? ©7? The right breast is the most frequently involved
site.®” It has a predilection for the superior quadrant.'® Unilat-
eral breast involvement is more common while approximately
10%-11% of patients may have bilateral disease.® ' '* The usual
B symptoms associated with lymphoma, such as weight loss,
fever and night sweats, are rarely seen in PBLs.® '? PBLs cannot
be differentiated from breast carcinomas clinically. Compared
with breast carcinomas, PBLs tend to be larger and associated
symptoms of skin retraction, erythema, nipple discharge and
peau d’orange are uncommon.’

B cell breast lymphomas are more common than the T cell
type." ° PBLs have diverse histological subtypes. Approxi-
mately one-half of PBLs are DLBCL," followed by follicular
lymphomas and extranodal marginal zone lymphomas. Patients
with PBLs are thought to have a similar prognosis to patients
with lymphomas of the same histology types and stages arising at
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other sites.® 1 As for SBL, the prognosis depends on the stage of
the primary malignancy.®

Early stage, low histological grade and a favourable IPI are all
favourable prognostic factors for PBLs.> * DLBCL has a worse
prognosis compared with other subtypes.

The imaging findings of PBL are non-specific and resemble
those of breast cancer. No single imaging finding is considered
pathognomonic. The image findings of PBL also overlap with
SBL.> © The most frequent findings of PBL on mammography
are a single, relatively well-circumscribed uncalcified mass.” ©®
It is less common for PBL masses to have microcalcifications,
spiculations, irregular borders or architectural distortion in the
surrounding tissue. In a study performed by Sabate ef al, 12.5%
PBL masses had well defined, mimicking benign lesions.'* The
ultrasound and MRI manifestations of PBLs are also variable and
non-specific.'” PET/CT plays an important role in the manage-
ment of PBL, including staging, treatment response evaluation
and recurrence detection.’

PBL is often diagnosed based on histological findings since
the imaging findings of PBL are non-specific and overlap with
other malignant and even benign breast tumours.'” In 1972,
Wiseman and Liao proposed the following criteria for PBL:
adequate tissue specimen for pathology, lack of a prior diagnosis
of an extramammary lymphoma, close anatomical proximity of
mammary tissue and lymphomatous tissue, and no synchronous
disseminated disease (except for the ipsilateral axillary nodal
involvement).” All lymphomas involving the breast but not
meeting all the above criteria are considered as SBL.”

Excisional biopsy and core biopsy are the preferred techniques
for adequate tissue acquisition, with the latter being preferred
given its minimally invasive nature. Fine needle aspiration (FNA)
is not recommended. Although it may differentiate lymphoma
from breast carcinoma, the FNA sample lacks architectural detail
necessary to accurately classify lymphoma subtypes.'

The treatment of PBL differs from breast carcinoma in that the
empbhasis is on systemic chemotherapy.* Although the manage-
ment of PBL has not been standardised yet, a diagnostic biopsy
followed by chemotherapy and radiotherapy is recommended.’
Existing literature has demonstrated that mastectomy results
in higher mortality and poorer prognosis.'® PBL is a haemato-
logical malignancy, and its pathogenesis and progression differ
significantly from breast carcinoma. Like lymphoma that occurs
at extramammary sites, local surgical resection would not be as
beneficial for tumour control as systemic therapy. Therefore,
radical surgery should be avoided in PBL. For patients with PBLs
who undergo surgical intervention for initially presumed breast
carcinoma, the follow-up comprehensive treatment including
chemotherapy and radiotherapy should be administered
promptly following surgery.! * 1*17 It is important to differen-
tiate PBL from breast carcinoma based on core-needle biopsy to
avoid unnecessary radical surgery in PBL.

DLBCL is the most common histopathological subtype of
PBL. Due to its worse prognosis compared with other subtypes
and rapid progression, prompt treatment is indicated. Chemo-
therapy is an effective treatment for primary breast DLBCL.
R-CHOP remains the first-line treatment regimen.'® This may
be followed by radiotherapy, with most of the data showing
this combined modality can improve survival and reduce local
recurrence.'® ' CNS prophylaxis in primary breast should be
considered given higher CNS recurrence rates in primary breast
DLBCL.121316

In conclusion, although the clinical presentation and imaging
findings of PBL are non-specific and overlap with that of breast
carcinoma, their management is vastly different. Clinicians

should be cognisant of the possibility of PBL when patients
present with a breast mass. Accurate diagnosis is essential to
avoid unnecessary mastectomies.

Patient’s perspective

I've never heard about breast lymphoma in the past. | have
friends who are fighting with breast cancer and had their breasts
removed by surgeons. When my biopsy result came out, | was
scared and | was concerned when my doctor said the treatment
was not surgical removal. Fortunately, my breast mass shrunk
quickly after the chemotherapy.

Learning points

» Although the clinical presentation and imaging findings
of primary breast lymphoma are non-specific and overlap
with that of breast carcinoma, their management is vastly
different.

» When a breast mass is discovered, breast lymphoma should
always be included in the differential diagnosis.

» Accurate diagnosis with adequate tissue biopsy and
histopathology is essential to avoid unnecessary surgical
therapy and optimise lymphoma treatment.

Contributors MG and JL: conception, literature review and drafting of the
manuscript. RG and GT: critical revision of the manuscript and final approval.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Consent obtained directly from patient(s).
Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work
is properly cited and the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/.

Case reports provide a valuable learning resource for the scientific community and
can indicate areas of interest for future research. They should not be used in isolation
to guide treatment choices or public health policy.

ORCID iD
Jieying Liu http://orcid.org/0000-0002-1543-7681

REFERENCES

1 Cheah CY, Campbell BA, Seymour JF. Primary breast lymphoma. Cancer Treat Rev
2014;40:900-8.

2 Nicholson BT, Bhatti RM, Glassman L. Extranodal lymphoma of the breast. Radlio/ Clin
North Am 2016;54:711-26.

3 Lyou CY, Yang SK, Choe DH, et a/. Mammographic and sonographic findings of
primary breast lymphoma. Clin Imaging 2007;31:234-8.

4 Kirkpatrick AW, Bailey DJ, Weizel HA. Bilateral primary breast lymphoma in pregnancy:
a case report and literature review. Can J Surg 1996;39:333.

5 LiuW, Zhu H, Zhou X. Synchronous bilateral non-Hodgkin's diffuse large B-cell
lymphoma of the breast and left breast invasive ductal carcinoma: a case report and
review of literature. Int J Clin Exp Pathol 2014;7:7042.

6 Parashar K, Nepal P, Assaker R, et al. Incidentally detected non-Hodgkin's
lymphoma of the breast. A case report with review of literature. Radlio/ Case Rep
2021;16:205-9.

7 Marinopoulos S, Safioleas P, Skorda L, et al. Breast lymphoma in a patient with B-cell
non Hodgkin lymphoma: a case report study. Int J Surg Case Rep 2017;40:1-5.

8 CW H, Mantoo S, Lim CH, et a/. Synchronous invasive ductal carcinoma and
intravascular large B-cell ymphoma of the breast: a case report and review of the
literature. World J Surg Oncol 2014;12:1-5.

Guo M, et al. BMJ Case Rep 2022;15:e250478. doi:10.1136/bcr-2022-250478


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-1543-7681
http://dx.doi.org/10.1016/j.ctrv.2014.05.010
http://dx.doi.org/10.1016/j.rcl.2016.03.005
http://dx.doi.org/10.1016/j.rcl.2016.03.005
http://dx.doi.org/10.1016/j.clinimag.2007.02.028
http://www.ncbi.nlm.nih.gov/pubmed/8697326
http://www.ncbi.nlm.nih.gov/pubmed/25400793
http://dx.doi.org/10.1016/j.radcr.2020.11.009
http://dx.doi.org/10.1016/j.ijscr.2017.09.003

9

Jain MF, Khandekar SL, Mahadani JW, et a/. Report of a case of primary breast
lymphoma highlighting the importance of fine needle aspiration cytology as an initial

14

Sabaté JM, Gémez A, Torrubia S, et al. Lymphoma of the breast: clinical and radiologic
features with pathologic correlation in 28 patients. Breast J 2002;8:294-304.

diagnostic tool. J Cytol 2015;32:127. 15 Wiseman C, Liao KT. Primary lymphoma of the breast. Cancer 1972;29:1705-12.

10 Shao YB, Sun XF, He YN, et al. Clinicopathological features of thirty patients 16 Chen M, Zhou J, Qu X. Primary breast diffuse large B-cell lymphoma in a 42-year-old
with primary breast lymphoma and review of the literature. Med Oncol female: a case report and review of literature. J Med Cases 2021;12:181-5.
2015;32:5. 17 Luo H, Yi P, Wang W, et al. Clinicopathological features, treatment, and prognosis

11 Harb OA, Balata SA, Ashour H, et al. Primary diffuse large B-cell non-Hodgkin's in primary diffuse large B cell lymphoma of the breast: a retrospective study of 46
lymphoma of the breast-A case report and review of the literature. Radio/ Case Rep patients. Med Sci Monit 2019;25:8671-82.
2019;14:22-7. 18 Ryan G, Martinelli G, Kuper-Hommel M, et al. Primary diffuse large B-cell lymphoma of

12 Yoneyama K, Nakagawa M, Hara A. Primary lymphoma of the breast: a case report the breast: prognostic factors and outcomes of a study by the International extranodal
and review of the literature. Radlio/ Case Rep 2021;16:55-61. lymphoma Study Group. Ann Oncol 2008;19:233-41.

13 Mouna B, Saber B, Amina T, et al. Primary malignant non-Hodgkin's lymphoma 19  Liu P-P, Wang K-F, Jin J-T, et al. Role of radiation therapy in primary breast diffuse
of the breast: a study of seven cases and literature review. World J Surg Oncol large B-cell lymphoma in the rituximab era: a SEER database analysis. Cancer Med
2012;10:1-6. 2018;7:1845-51.

Copyright 2022 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
https://www.bmj.com/company/products-services/rights-and-licensing/permissions/
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.
Become a Fellow of BMJ Case Reports today and you can:
» Submit as many cases as you like
» Enjoy fast sympathetic peer review and rapid publication of accepted articles
» Access all the published articles
» Re-use any of the published material for personal use and teaching without further permission
Customer Service
If you have any further queries about your subscription, please contact our customer services team on +44 (0) 207111 1105 or via email at support@bmj.com.
Visit casereports.bmj.com for more articles like this and to become a Fellow
4 Guo M, et al. BMJ Case Rep 2022;15:e250478. doi:10.1136/bcr-2022-250478


http://dx.doi.org/10.4103/0970-9371.160570
http://dx.doi.org/10.1007/s12032-014-0448-z
http://dx.doi.org/10.1016/j.radcr.2018.09.004
http://dx.doi.org/10.1016/j.radcr.2020.10.039
http://dx.doi.org/10.1046/j.1524-4741.2002.08509.x
http://dx.doi.org/10.1002/1097-0142(197206)29:6<1705::AID-CNCR2820290640>3.0.CO;2-I
http://dx.doi.org/10.14740/jmc3660
http://dx.doi.org/10.12659/MSM.917550
http://dx.doi.org/10.1093/annonc/mdm471
http://dx.doi.org/10.1002/cam4.1457

	Primary breast diffuse large B cell lymphoma
	Summary
	Background
	Case presentation
	Investigations
	Treatment
	Outcome and follow-up
	Discussion
	References


