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Abstract 

Introduction Primary breast lymphoma (PBL) is rare, and most cases occur in female patients, with few reported 
cases in male patients. The clinical presentation is similar to that of breast cancer, but the condition needs to be well 
understood, as treatment options and clinical course vary. Hence, we provide a relatively rare case of primary breast 
diffuse large B cell lymphoma (PB-DLBCL) in a male, including its complete clinicopathological features, radiological 
findings, genomic mutational profiles, and clinical course.

Case presentation A 45-year-old male presented with a lump in his right breast for 1 week and was pathologically 
diagnosed with breast malignancy after a breast puncture biopsy at the local hospital. He came to our hospital for fur-
ther treatment and underwent breast ultrasound and systemic positron emission tomography/computed tomog-
raphy (PET/CT) imaging, followed by right mastectomy and sentinel lymph node biopsy. Histomorphology showed 
diffuse hyperplasia of tumor cells with clear boundaries and surrounding normal breast ducts. The adhesion of tumor 
cells was poor with obvious atypia. Immunohistochemical results showed that the tumor cells were positive for CD20, 
Bcl6, and MUM-1 but negative for CK (AE1/AE3), ER, PR, CD3, and CD10. Forty percent of the tumor cells were positive 
for c-Myc, and 80% of tumor cells were positive for Bcl2. The Ki-67 proliferation index was up to 80%. The tumor cells 
were negative for MYC and BCL2 rearrangements but positive for BCL6 rearrangement by fluorescent in situ hybridi-
zation. No abnormality was found in the pathological examination of bone marrow aspiration. Therefore, the male 
was diagnosed with PB-DLBCL, nongerminal center (non-GCB) phenotype, dual-expression type. The sample were 
sequenced by a target panel of 121 genes related to lymphoma. Next-generation sequencing revealed six tumor-
specific mutated genes (IGH/BCL6, TNFAIP3, PRDM1, CREBBP, DTX1, and FOXO1). The patient was given six cycles 
of orelabrutinib plus R-CHOP chemotherapy and two cycles of intrathecal injection of cytarabine. The last follow-up 
was on April 13, 2023 (17 months). No recurrence or metastasis was found in laboratory and imaging examinations.

Conclusion We reported a relatively rare PB-DLBCL in a male, non-GBC phenotype, dual-expression type. It 
is worth mentioning that this case had IgH/BCL6 fusion, nonsense mutations in TNFAIP3, frameshift mutations 
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in PRDM1, and missense mutations in CREBBP, DTX1, and FOXO1. To the best of our knowledge, this case is the first 
report of genomic mutational profiles of PB-DLBCL in males.

Keywords Male, Primary breast diffuse large B cell lymphoma, Clinicopathological features, Genomic mutational 
profiles

Introduction
PBL is a rare neoplasm of the breast that is defined as 
lymphoma limited to one or both mammary glands with 
or without regional lymph node metastasis and without 
a history of lymphoma. It accounts for < 0.5% of all breast 
malignancies and approximately 2% of all extranodal 
lymphomas [1, 2]. Most cases occur in middle-aged to 
elderly women. In the PubMed database, we searched 27 
cases of male PBL in the English literature, most of which 
were case reports [1–23]. Previous reports on male PBL 
have focused mainly on the clinical and pathological 
features of the tumor. Reports describing the molecular 
features of male PBL are scarce. Only Shaymaa Elgaafary 
et  al. [17] reported a case of male breast high-grade B 
cell lymphoma with MYC and BCL2 rearrangement, and 
genome-wide chromosomal imbalance mapping revealed 
a complex pattern of aberrations, including copy-number 
gains in chromosomes 3q and 18 and focal homozygous 
loss in 9p21.3, resembling typical changes of lymphomas 
affecting “immune-privileged” sites.

However, as far as we know, there are no reports in 
the English literature on the genomic mutational pro-
files of male PB-DLBCL in the PubMed database. Hence, 
we reported a rare male PB-DLBCL, the non-GBC type, 
dual-expression type, and we had a comprehensive 
description of it, including its complete clinical course, 
imaging findings, clinicopathological features, and 
genomic mutational profiles.

Case presentation
Clinical history
A 45-year-old man with a right breast mass for 1  week 
and breast puncture biopsy of pathological diagnosis was 
breast malignancy in the local hospital. Subsequently, he 
was admitted to the breast surgery department of our 
hospital. The patient had no complaints of fever, weight 
loss, or night sweats and felt no itching, nipple depression 
or overflow or other discomfort. Blood testing revealed a 
lactate dehydrogenase level of 289 U/L. Other laboratory 
tests and tumor markers showed no abnormalities. There 
was no special medical history.

Imaging examinations
Ultrasound showed a hypoechoic mass behind the right 
nipple, approximately 3.53  cm by 1.07  cm in size, with 

clear borders, irregular morphology, and uneven inter-
nal echogenicity (Fig.  1A). Color Doppler flow imaging 
showed a peripheral blood flow signal (Fig. 1B), and cate-
gory 6 was evaluated by the Breast Imaging-Reporting and 
Data System (BI-RADS) classification method. There was 
no obviously enlarged lymph nodes were observed in the 
bilateral axillae. The results of systemic positron emission 
tomography/computed tomography (PET/CT) imaging 
showed abnormally elevated foci of right breast glucose 
metabolism (Fig.  1C, D), and the standardized uptake 
value (SUV) max was 21.74, indicating malignant lesions.

Surgical findings and pathological examination results
Based on the clinical imaging findings and puncture 
pathology from local hospitals, a right breast-conserving 
mastectomy and sentinel lymph node biopsy were per-
formed on November 16, 2021. Gross findings revealed 
a greyish-white mass with a size of 2 cm by 1.5 cm in the 
breast tissue section, with a greyish-white medium tex-
ture and clear borders (Fig. 2A).

Histological staining showed that the boundary of the 
mass was cleared, and small breast ducts were visible in 
the periphery (Fig.  2B); tumor cells grew diffusely, and 
stainable vesicles were visible (Fig.  2C); high magnifi-
cation showed poor adhesion of tumor cells, a medium 
amount of cytoplasm, a high nucleoplasm ratio, obvious 
cell heterogeneity, deep nuclear staining (Fig.  2D), and 
some cells with obvious nucleoli and visible nuclear fis-
sion images (Fig. 2E).

mmunohistochemical staining showed that the tumor 
cells were positive for CD20 (Fig.  3D), CD79a, PAX-
5, Bcl6 (Fig. 3F), MUM-1 (Fig. 3G), CD19, c-Myc (Y69) 
(40%) (Fig. 3H), and Bcl2 (80%) (Fig. 3I). In addition, the 
tumor cells were partly positive for CD5.

The Ki-67 (Fig. 3J) proliferation index was high (80%). 
However, the tumor cells were negative for CD3, high-
lighting T cells in the background (Fig.  3C), and were 
negative for CK (AE1/AE3) and GATA3, highlighting 
the trapped ductal epithelium of the breast (Fig.  3A, 
B). The tumor cells were negative for estrogen recep-
tor (ER), progesterone receptor (PR), E-cadherin, P120, 
CD10 (Fig. 3E), CD21, CD23, Cyclin D1, P53, ALK, and 
TdT. The patient underwent a bone marrow histopatho-
logic examination on December 9, 2021, and the results 
showed that bone marrow hyperplasia was normal, and 
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the ratio and distribution of granulocytes and red blood 
cells were not significantly abnormal. The main compo-
nents of granulocytes were myelocytes and metagranu-
locytes. The megakaryocytes were scattered, and special 
staining was normal. Finally, the patient was diagnosed 
with PB-DLBCL with a clinical stage of IEA, and the 
international prognostic index (IPI) score was 1.

Molecular pathological examination
To study the molecular features of PB-DLBCL in this 
male patient, we utilized an Illumina HiSeq/MiSeqDx/
NextSeq assay to detect the DNA of lymphoma-related 
genes in paraffin-embedded tissue sample. Illumina high-
throughput sequencing completely covered approxi-
mately 391,452 sites of exons, fusion-related intron 
regions, and variable shear regions of 121 genes associ-
ated with B cell lymphoma (Supplementary Table S  1). 

Based on the authoritative The Cancer Genome Atlas 
database, National Comprehensive Cancer Network 
guidelines, and 2016 World Health Organization (WHO) 
consensus, this detection range comprehensively cov-
ers hotspot mutations, including point mutations, small 
fragment insertion, and deletion mutations, gene fusion 
and copy number variation in the diagnostic classifica-
tion of B cell lymphoma. The test results showed that 
the tumor-specific mutations in this sample were as fol-
lows: BCL6, TNFAIP3, PRDM1, CREBBP, DTX1, and 
FOXO1 (Table  1). No germline mutation was found in 
this sample.

In addition, the sample was negative for Epstein-
Barr virus-encoded small RNA (EBER) by in  situ 
hybridization (ISH). Given the dual expression of 
MYC and BCL2, the sample was tested for rearrange-
ment of MYC, BCL2, and BCL6 by fluorescent in situ 

Fig. 1 Imaging of primary breast diffuse large B cell lymphoma in a male patient. B-ultrasound of the breast revealed a low-echo mass 
behind the right nipple with clear boundaries, irregular shape, and uneven internal echo (A). Color Doppler flow imaging (CDFI) showed a blood 
flow signal around the mass (B, star). Systemic positron emission tomography/computed tomography (PET/CT) showed abnormally elevated 
dextrolactose metabolism (C and D, arrow), which was considered a malignant lesion
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hybridization (FISH) using break-apart dual-color 
probes. The tumor cells were negative for MYC and 
BCL2 translocation. BCL6 translocation was detected 
in this sample. Moreover, MYD88 and CD79b gene 
mutations were wild-type by Sanger sequencing in this 
sample.

Postoperative treatment and follow‑up
After six cycles of orelabrutinib plus R-CHOP chem-
otherapy, cytarabine was administered intrathecally 
twice on April 13, 2022. In addition to routine nursing, 
the patient received professional psychological coun-
seling, which improved the patient’s recognition of the 
disease and actively cooperated with the treatment and 
follow-up. A re-examination of PET-CT showed no 
recurrence or metastasis in this patient. As of the last 
follow-up on Apr 23, 2023, the patient had good dis-
ease control and no recurrence. The timeline of diag-
nosis and treatment is shown in Fig. 4.

Discussion
PBL is rare, accounting for 1.7–3% of all extranodal 
lymphomas and 0.38–0.7% of non-Hodgkin’s lympho-
mas [24]. Most cases occur in women, with few cases 
reported in men. In male cases, the age range of onset is 
9–85 years, with a predilection for 60 years. The onset is 
usually unilateral, but bilateral breast onset has also been 
reported [15].

Reports in the literature show that PB-DLBCL is the 
most common, followed by follicular lymphoma and 
marginal zone lymphoma. Since there were 2 studies 
with 6 cases of male primary breast lymphoma that did 
not give clinical information [1, 2], we listed 21 cases 
reported in the literature, including age of onset, clinical 
manifestations, location, mass size, sample type, patho-
logical diagnosis, treatment, and prognosis (Table 2).

According to the first description in 1972 by Wiseman 
and Liao [25], the clinical and histologic criteria for the 
diagnosis of PBL are as follows: (1) a close association 
between breast tissue and infiltrating lymphoma; (2) no 

Fig. 2 Gross examination and histomorphology features. Gross findings A greyish-white mass was observed in the breast tissue section, 
with a greyish-white medium texture and clear borders (A). Histological staining showed that the boundary of the mass was cleared (B), and small 
breast ducts were visible in the periphery (C, × 100). High magnification showed poor adhesion of tumor cells, a medium amount of cytoplasm, 
a high nucleoplasm ratio, obvious cell heterogeneity, deep nuclear staining (D, × 200), some cells with obvious nucleoli and visible nuclear fission 
images (2E, × 200)
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Fig. 3 Features of immunohistochemical staining. Immunohistochemical staining showed that the tumor cells were negative for CK (AE1/AE3) 
and GATA3, which highlights the trapped ductal epithelium of the breast (A, B). The tumor cells were negative for CD3, which highlights T cells 
in the background (C), while the tumor cells were positive for CD20 (D), Bcl-6 (F), and MUM-1 (G). The tumor cells were negative for CD10 (E). C-Myc 
(Y69) (40%) (H), Bcl-2 (80%) (I), and the Ki-67 (J) proliferation index were high (80%). EnVision method
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evidence of widespread lymphoma and no history of pre-
vious extramammary lymphoma; and (3) documentation 
of the breast as the principal organ involved and the pri-
mary site. which was later modified by Hugh et al. [26], 
defining PBL as the infiltration of breast tissue by lym-
phoma with or without regional lymph nodes in patients 
without a history of prior nodal or extranodal lymphoma 
and systemic disease at the time of diagnosis.

The key diagnostic feature of pathology is that the 
tumor cells grow diffusely and are closely associated with 
the surrounding breast tissue. The tumor morphology is 
similar to that of DLBCL in other sites.

The histomorphology of this case should be differ-
entiated from nonspecific types of breast cancer with 
medullary carcinoma features and pleomorphic lobule 
carcinoma. In particular, when pathological puncture 
biopsy samples have relatively few tumor cells and diffuse 
distribution and are negative for ER, PR, and HER-2, they 
are more likely to be confused with triple-negative breast 
cancer. However, on the surgical pathological specimens, 
it can be seen that the boundary of the mass is relatively 
clear, with no in situ cancer component, but more apop-
tosis can be seen in PB-DLBCL. Immunohistochemical 
results showed that the tumor cells were negative for CK 
(AE1/AE3), which was positive for residual breast duct 
epithelium, and GATA3 was negative for tumor cells and 
positive for residual breast duct epithelium. The tumor 
cells expressed the B cell markers CD20, CD79a, and 

PAX-5 but were negative for CD3, ER, and PR. The tumor 
cells were negative for CD10 but positive for BCL6 and 
MUM-1. According to Han’s classification [27], this case 
was classified as non-GCB type. The tumor cells were 
positive for c-Myc (Y69) and Bcl2, and the Ki-67 prolif-
eration index was up to 80%. The patient’s preoperative 
systemic PET/CT image showed only abnormal foci of 
increased glucose metabolism in the right breast and no 
previous history of lymphoma. Therefore, this case was 
consistent with PB-DLBCL, non-GBC type.

Large B cell lymphoma with an immune sanctuary 
is a new concept introduced by WHO-HAEM5 that 
encompasses aggressive B cell lymphomas of the central 
nervous system (CNS) of origin, the vitreoretinal com-
partment, and the testis of immunocompetent patients. 
They arise from immune refuges formed by their respec-
tive anatomical structures (such as the blood–brain bar-
rier, blood-retinal barrier, and blood-testis barrier), as 
well as from immunoregulatory systems within their 
respective primary sites, and share a common immu-
nophenotype and molecular profile. Patients often show 
an activated B cell immunophenotype (usually nega-
tive for CD10 and positive for MUM1 and BCL6) and 
are negative for EBER. Mutations are characterized by 
comutations in MYD88 and CD79B, with MHC class 
I and II and B2M (β2-microglobulin) gene inactiva-
tion immune escape. Some lymphomas occurring in the 
breast and skin can also have these features, so this group 

Table 1 Tumor-specific mutation in this primary breast diffuse large B cell lymphoma in male

a Tumor-specific mutations are defined as those contained in tumor cells that are not germline mutations and are not heritable
b Mutation abundance is defined as the specific proportion of mutant alleles in all alleles at the site

Tumor‑specific 
 mutationsa Gene

Variation Mutant type Mutation 
 abundanceb

BCL6 IGH ~ BCL6 fusion IGH ~ BCL6: exon2 37.00%

TNFAIP3 p.E452* Exon 7 nonsense mutation c,1354G > T(p.E452*) 67.40%

PRDM1 p.G100Efs*11 the 3rd exon frameshift mutation C.299_324del(p.G100Efs*11) 8%

CREBBP p.M1798I the 31st exon missense mutation c,5394G > T(p.M1798I) 40.10%

DTX1 p.N13S the 1st exon missense mutation c.38A > G(p.N13S) 41.80%

DTX1 p.G16A the 1st exon missense mutation, c.47G > C(p.G16A) 41.20%

FOXO1 p.Y196C the 1st exon missense mutation c.587A > G(p.Y196C) 10.10%

Fig. 4 The timeline of diagnosis and treatment
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of “immune sanctuary lymphomas” may be expanded in 
future classifications [28]. Our case also had an activated 
B cell immunophenotype. In the literature, MYD88 and 
CD79B mutations have been reported in 27/46 (58.7%) 
and 11/33 (33.3%) primary breast diffuse large B cell 
lymphomas in females [29]. However, our case was neg-
ative for these two mutations and did not belong to the 
MYD88/CD79B-mutated (MCD) genotype.

Shaymaa Elgaafary et  al. [17] reported a case of male 
breast high-grade B cell lymphoma with MYC and 
BCL2 rearrangement and Burkitt morphology (so-called 

double-hit lymphoma). Since our case had no rearrange-
ment of MYC or BCL2, it was not consistent with “dou-
ble-hit” lymphoma.

Franco F et  al. [30] analyzed the mutational profile of 
primary lymphoma of the breast through targeted mas-
sive sequencing with a panel of 38 genes in a group of 
17 female patients with primary breast diffuse large B 
cell lymphoma. The genes with a higher mutational fre-
quency included PIM1 (in 50% of the analyzed samples); 
MYD88 (39%); CD79B, PRDM1, and CARD11 (17%); 
and KMT2D, TNFIAP3, and CREBBP (11%). TNFIAP3, 

Table 2 Clinical features of published cases of primary breast lymphoma in males

CNB Core needle biopsy, FNA Fine needle aspiration cytology, NA No available, HGB High-grade B cell lymphoma, CT Chemotherapy, RT Radiotherapy, MZL Marginal 
zone lymphoma, ALCL Anaplastic large-cell lymphoma, FL Follicular lymphoma, B-LBL B cell lymphoblastic lymphoma, CR Complete remission

Case Age(year) Clinical 
manifestation

Location Size (cm) Sample type Diagnosis treatment follow‑up References

1 76 A history of bilateral 
gynecomastia

Lower outer quad-
rant, right breast

7 × 6 mastectomy DLBCL CT 39 months, 
no recurrence

 [3]

2 69 A soft, mobile, 
and clearly defined 
mass

Beneath the left 
nipple

2.4 × 3.9 mastectomy DLBCL CT 12 months, 
no recurrence

 [4]

3 67 A palpable mass Right breast 6 × 5 mastectomy DLBCL CT 12 months; died  [5]

4 64 A painless, gradually 
growing lump

Medial area, left 
breast

7 × 6 CNB DLBCL CT + RT 12 months, CR  [6]

5 62 A mass Left breast 7 × 4 mastectomy MZL CT + RT NA  [7]

6 48 A unilateral palpable 
well-circumscribed 
mass

Left breast 3.8 × 3.5 FNA DLBCL CT 7 months, reduction  [8]

7 51 A palpable mass 
for 3-month

Upper outer quad-
rant, left breast

2.3 mastectomy ALCL CT 12 months, 
no recurrence

 [9]

8 50 Left gynecomastia Behind the left 
nipple

2 × 2 CNB DLBCL CT CR  [10]

9 46 A painless mass Right chest wall 1.6 mastectomy FL NA 40 months; CR  [11]

10 75 A mass for 1 month Under the left 
nipple

5 CNB DLBCL CT + RT 8 months; no recur-
rence

 [12]

11 56 A visible tumor Left breast NA CNB DLBCL CT + RT 17 months; CR  [13]

12 74 A mass Right breast NA CNB DLBCL CT CR  [14]

13 82 Bilateral painless 
masses

Bilateral breast 8 × 6 CNB HGB CT CR  [15]

14 81 A painless tumor Under the left 
nipple

5.5 × 5.0 CNB DLBCL CT + RT CR  [16]

15 72 A progressive 
mass persisting 
over 3 months

Left breast NA NA HGB NA NA  [17]

16 74 A mass Right breast NA CNB DLBCL CT CR  [18]

17 64 A gradually growing 
lump for 2 weeks

Upper outer quad-
rant, left breast

2.0 × 1.9 CNB FL CT + RT CR  [19]

18 65 A gradually-increas-
ing lump

The right chest NA Mastectomy DLBCL CT 5 years, CR  [20]

19 9 A mass for 2 months 
ago

Under the right 
areola

3.5 × 1.7 Mastectomy B-LBL NA NA  [21]

20 64 A painful, enlarging 
lump for 1 month

Left breast lump 3.8 FNA FL NA NA  [22]

21 63 A painless 
for 3 weeks

Right retro-areolar 5.4 CNB DLBCL CT NA  [23]
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PRDM1, and CREBBP gene mutations were found in 
our case. In addition, we also found DTX1 and FOXO1 
mutations in this case. Wenqi Zhang et al. [31] sequenced 
16 female cases by a target panel of 112 genes related to 
lymphoma. Next-generation sequencing (NGS) identi-
fied 203 mutations spanning 35 genes and revealed that 
the top high-frequency mutant genes included PIM1 
(68.75%), MYD88 (56.25%), DTX1 (31.25%), CD79B 
(31.25%), KMT2D (31.25%), TNFAIP3 (25%), and ITPKB 
(25%), indicating crucial roles in lymphomagenesis and 
possibly consistent with the trend for shorter survival 
and poor prognosis. TNFAIP3 and DTX1 mutations were 
also detected in our sample.

An IGH/BCL6 fusion was detected in our case, which 
consisted of a rearrangement of the IGH gene and BCL6 
gene exon 2. BCL6 belongs to the Krupple family of 
zinc finger proteins and encodes a transcription factor 
that is involved in the formation of DLBCL by acting on 
other proteins to inhibit gene transcription. BCL6 gene 
rearrangement is the most common rearrangement in 
DLBCL [32]. Studies have shown that DLBCL patients 
with BCL6 rearrangement have poor OS [33]. However, 
a trend toward inferior overall survival was observed in 
association with BCL6 rearrangement among patients 
treated with R-CHOP but not among patients treated 
with CHOP. The introduction of rituximab may have 
altered the prognostic impact of BCL6 gene rearrange-
ment in patients with DLBCL [34].

A nonsense mutation in exon 7 of TNFAIP3 gene p. 
E452 was detected in this sample. Tumor necrosis factor 
alpha-induced protein 3 (TNFAIP3), a negative regula-
tor of the NF-κB pathway, is a tumor suppressor gene in 
a variety of B cell lymphomas. In a study of 134 DLBCL 
patients, A20 deletion was found in 23.1% (31/134) of 
patients and 50% (14/28) in non-GBC DLBCL compared 
to 22.2% (4/18) in GBC DLBCL. In the rituximab treat-
ment group, patients with A20 deletions had a relatively 
good prognosis (p = 0.0454) [35]. The TNFAIP3 gene 
mutation contains 3 frameshift mutations, 3 nonsense 
mutations, 1 missense mutation, and 1 variable shear 
mutation in 4 patients, which is only associated with the 
pathological type of PBL (P = 0:006). The median OS of 
TNFAIP3 mutant and nonmutant patients was 21 and 
23 months, respectively [31].

This sample harbored a missense mutation in exon 
31 of the CREBBP gene, p.M1798I. The CREBBP gene 
encodes histone acetyltransferase, which regulates 
protein and nonhistone activity with EP300. Approxi-
mately 39% of DLBCL and 41% of follicular lymphoma 
patients contain inactivated mutations in the CREBBP 
or EP300 genes and are commonly seen in GBC-
DLBCL. CREBBP and EP300 mutations are one of the 
main pathogenic mechanisms of B cell non-Hodgkin 

lymphoma (B-NHL) and have a direct impact on the 
use of drugs targeting acetylation/deacetylation mecha-
nisms [36]. CREBBP inactivation mutations can partici-
pate in the occurrence and development of B-NHL by 
reducing the acetylation of p53 and BCL6, causing the 
inactivation of p53 and upregulating the expression of 
BCL6 [37]. In addition, DLBCL patients with CREBBP 
or EP300 mutations had significantly poorer OS and 
PFS [38].

In this sample, missense mutation was detected in 
exon 1 of DTX1 gene p.N13S and p.G16A. The DTX1 
gene encodes E3 ubiquitination ligase and a regulator of 
the NOTCH pathway. The frequency of DTX1 mutation 
in DLBCL was 14%. Compared with wild-type DTX1 
patients, patients with non-synonymous DTX1 mutation 
had significantly reduced survival. If the mutation was 
located in the DTX1 WWE1 domain, TTP, PFS, and OS 
were reduced [39]. One study showed that the frequency 
of DTX1mutations in Chinese patients was 13% (16/136), 
all occurring in exon 1, which encodes most of the N-ter-
minal protein interaction domains (WWE1) [40].

Missense mutation was detected in exon 1 of FOXO1 
gene p.Y196C. FOXO1 is often used as a transcription 
factor, regulating genes involved in cell differentiation, 
apoptosis, and DNA damage repair. The mutation rate 
of FOXO1 in DLBCL was 8.6% (24/279), and most of its 
mutations were located in exon 1. In addition, DLBCL 
patients with FOXO1 mutations have a poorer prognosis 
[41].

Exon 3 frameshift mutation of PRDM1 gene 
p.G100Efs11, which may be involved in tumor develop-
ment. PRDM1, also known as BLIMP-11, is a tumor sup-
pressor gene that can inhibit the expression of a series of 
genes related to the proliferation and characterization of 
B cells and promote their plasma cell differentiation. The 
incidence of PRDM1 inactivated mutations in activated B 
cell (ABC) type DLBCL was 25%. It was found that ABC-
type DLBCL patients with PRDM1 mutation had signifi-
cantly lower OS and PFS after R-CHOP treatment than 
GCB DLBCL. PRDM1 may be a unfavorable factor in the 
poor prognosis of ABC-type DLBCL patients receiving 
R-CHOP [42].

Due to the low incidence of PB-DLBCL, the treat-
ment strategy lacks high-level evidence-based medi-
cine. At present, extensive radical mastectomy is not 
advocated. Surgery only needs to meet the pathologi-
cal diagnosis, and mastectomy will delay the treatment 
time. At present, PB-DLBCL is treated with anthracy-
cline-based chemotherapy regimens, such as CHOP 
regimen [2]. Most studies have shown that rituximab 
can prolong the survival of PB-DLBCL patients and 
effectively reduce the CNS recurrence rate [2, 43]. 
Radiotherapy can consolidate the effect of systemic 
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chemotherapy, and radiotherapy combined with chem-
otherapy can reduce the local recurrence of breast can-
cer [44].

Just as Golia D’Augè T et  al. have shown reduc-
tions in morbidity and mortality, improved patient 
outcomes, reduced disease management costs, and 
extended follow-up in gynecological cancers [45], such 
strategies should be maintained in breast lymphoma. 
Genetic mutations are often observed in patients with 
breast lymphoma. Hospital staff and patients should 
pay attention to genetic mutations that are adverse to 
the course of the disease. Patients should be reviewed 
every 3  months for 1  year to monitor for recurrence. 
When the patient does not review on time, the hospital 
staff should remind the patient to go to the hospital for 
review.

In conclusion, we describe the male patient with PB-
DLBCL, the non-GBC type, dual-expression type, with 
IgH/BCL6 fusion, nonsense mutation in TNFAIP3, 
frameshift mutations in PRDM1, missense mutations in 
CREBBP, DTX1, and FOXO1. The present case adds to 
the understanding of the gene mutation profiles of PB-
DLBCL in males.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12957- 023- 03234-z.

Additional file 1: Supplementary Table S1. List of 121 genes related to 
B-cell lymphoma.

Acknowledgements
None.

Authors’ contributions
Jinhua Yang was responsible for the overall project progress, paper revision, 
and submission. Fengbo Huang was responsible for writing the paper, patho-
logical data analysis, and genetic test result analysis. Yachao Ruan wrote the 
paper, organized the image data, and analyzed the data. Xiaojuan He and Lian 
Hui were responsible for collecting clinicopathological data and revising the 
manuscript. All authors read and approved the final manuscript.

Funding
This study was partially funded by the Natural Science Foundation of Zhejiang 
Province (LQ23H080003).

Availability of data and materials
The original contributions presented in the study are included in the article/
Supplementary Material. Further inquiries can be directed to the correspond-
ing author.

Declarations

Ethics approval and consent to participate
The study was approved by the Second Affiliated Hospital of Zhejiang Uni-
versity School of Medicine Ethics Committee, and the study was performed 
in accordance with the ethical standards laid down in the 1964 Declaration of 
Helsinki and its later amendments or comparable ethical standards.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Pathology, The Second Affiliated Hospital of Zhejiang 
University School of Medicine, Hangzhou, China. 2 Key Laboratory of Tumor 
Microenvironment and Immune Therapy of Zhejiang Province, Hangzhou, 
China. 3 Department of Radiology, The First Affiliated Hospital of Zhejiang 
University School of Medicine, Hangzhou, China. 4 Linping Campus, The Sec-
ond Affiliated Hospital of Zhejiang University School of Medicine, Hangzhou, 
China. 5 Department of Hematology, The First Affiliated Hospital of Zhejiang 
Chinese Medical University (Zhejiang Provincial Hospital of Chinese Medicine), 
Hangzhou, China. 

Received: 23 July 2023   Accepted: 19 October 2023

References
 1. Talwalkar SS, Miranda RN, Valbuena JR, Routbort MJ, Martin AW, 

Medeiros LJ. Lymphomas involving the breast: a study of 106 cases 
comparing localized and disseminated neoplasms. Am J Surg Pathol. 
2008;32(9):1299–309.

 2. Ryan G, Martinelli G, Kuper-Hommel M, Tsang R, Pruneri G, Yuen K, Roos 
D, Lennard A, Devizzi L, Crabb S, Hossfeld D, Pratt G, Dell’Olio M, Choo SP, 
Bociek RG, Radford J, Lade S, Gianni AM, Zucca E, Cavalli F, Seymour JF. 
Primary diffuse large B-cell lymphoma of the breast: prognostic factors 
and outcomes of a study by the International Extranodal Lymphoma 
Study Group. Ann Oncol. 2008;19(2):233–41.

 3. Murata T, Kuroda H, Nakahama T, Goshima H, Shiraishi T, Yatani R. Primary 
non-Hodgkin malignant lymphoma of the male breast. Jpn J Clin Oncol. 
1996;26(4):243–7.

 4. Sashiyama H, Abe Y, Miyazawa Y, Nagashima T, Hasegawa M, Okuyama 
K, Kuwahara T, Takagi T. Primary Non-Hodgkin’s Lymphoma of the Male 
Breast: A Case Report. Breast Cancer. 1999;6(1):55–8.

 5. Mpallas G, Simatos G, Tasidou A, Patra E, Galateros G, Lakiotis G, Papani-
colaou S, Mpallas E, Anagnostou D. Primary breast lymphoma in a male 
patient. Breast. 2004;13(5):436–8.

 6. Miura Y, Nishizawa M, Kaneko H, Watanabe M, Tsudo M. A male with 
primary breast lymphoma. Am J Hematol. 2009;84(3):191–2.

 7. Duman BB, Sahin B, Guvenc B, Ergin M. Lymphoma of the breast in a male 
patient. Med Oncol. 2011;28(Suppl 1):S490-493.

 8. Rathod J, Taori K, Disawal A, Gour P, Dhakate S, Mone R, Bellam KP. A rare 
case of male primary breast lymphoma. J Breast Cancer. 2011;14(4):333–6.

 9. Ko ES, Seol H, Shin JH, Ko EY. Primary anaplastic lymphoma kinase-neg-
ative anaplastic large-cell lymphoma of the breast in a male patient. Br J 
Radiol. 2012;85(1012):e79-82.

 10. Mukhtar R, Mateen A, Rakha A, Khattak R, Maqsood F. Breast lymphoma 
presenting as gynecomastia in male patient. Breast J. 2013;19(4):439–40.

 11. Jung SP, Han KM, Kim SJ, Nam SJ, Bae JW, Lee JE. Primary follicular lym-
phoma in a male breast: a case report. Cancer Res Treat. 2014;46(1):104–7.

 12. Ishibashi N, Hata M, Mochizuki T, Ogawa K, Sugiura H, Takekawa Y, Mae-
bayashi T, Aizawa T, Sakaguchi M, Abe O. Radiation therapy for primary 
breast lymphoma in male gynecomastia: a rare case report and review of 
the literature. Int J Hematol. 2016;104(4):519–24.

 13. Corobea AB, Dumitru A, Sajin M, Poenaru R, Puscasu A, Chirita D, Evsei 
A. Diffuse Large B Cell Lymphoma in a Male Breast - A Rare Case Report. 
Chirurgia (Bucur). 2017;112(4):477–81.

 14. Tokuyama K, Uemoto Y, Kitagawa S, Ohashi H. Primary breast diffuse large 
B-cell lymphoma in a male. Rinsho ketsueki Japanese J Clin Hematol. 
2017;58(5):455–7.

 15. Bozkaya Y, Oz Puyan F, Bimboga B. Primary bilateral breast lymphoma in 
an elder male patient. Breast J. 2019;25(5):1008–9.

 16. Lopez-Rodriguez E, Bujan-Lloret C, Alvarez-Perez RM, Jimenez-Hoyuela-
Garcia JM. Primary breast lymphoma in a male patient. Hematol transfuse 
Cell Ther. 2019;41(4):369–70.

 17. Elgaafary S, Nagel I, Lopez C, Bens S, Szczepanowski M, Wagener R, Klap-
per W, Siebert R. Double-hit lymphoma of the male breast: a case report. 
J Med Case Reports. 2020;14(1):245.

https://doi.org/10.1186/s12957-023-03234-z
https://doi.org/10.1186/s12957-023-03234-z


Page 10 of 10Huang et al. World Journal of Surgical Oncology          (2023) 21:342 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 18. Igarashi T, Ishiguro K, Takagi Y, Fujino M, Tsujisaki M. Primary diffuse large 
B-cell lymphoma of the breast in a male patient with Sjogren’s syndrome. 
Rinsho ketsueki Japanese J Clin Hematol. 2020;61(11):1584–9.

 19. Tiong TYV, Alsannaa SM, Soon STG, Poon LM, Goh YG. A rare case of 
primary follicular lymphoma of the breast in a male patient. Breast J. 
2020;26(7):1404–6.

 20. Noguchi S, Saitoh H, Sasaki H, Kamata S, Enomoto K, Takahashi N. Primary 
breast diffuse large B-cell lymphoma in an elderly man maintaining 
long-term complete response. Rinsho ketsueki Japanese J Clin Hematol. 
2021;62(5):341–5.

 21. Oral H, Turkyilmaz Z, Arslan Kahraman DI, Kaya C, Karabulut R, Tartik A, 
Sonmez K. B-cell lymphoblastic lymphoma of unilateral primary breast 
mass in a boy aged 11 years. Breast J. 2021;27(3):271–2.

 22. Coughlan F, Rijhumal A, Dissanayake D, Wylie E. Radiological and patho-
logical correlation of a rare case of primary breast follicular lymphoma 
in a male patient, presenting as gynaecomastia. J Med Imaging Radiat 
Oncol. 2022;66(1):107–10.

 23. Ran P, Li H, Hu Y, Chen M, Dong A. FDG PET/CT of Primary Breast Lym-
phoma in a Man. Clin Nucl Med. 2022;47(5):447–8.

 24. Jeanneret-Sozzi W, Taghian A, Epelbaum R, Poortmans P, Zwahlen D, 
Amsler B, Villette S, Belkacemi Y, Nguyen T, Scalliet P, Maingon P, Gutierrez 
C, Gastelblum P, Krengli M, Raad RA, Ozsahin M, Mirimanoff RO. Primary 
breast lymphoma: patient profile, outcome and prognostic factors. A 
multicentre Rare Cancer Network study. BMC cancer. 2008;8:86.

 25. Wiseman C, Liao KT. Primary lymphoma of the breast. Cancer. 
1972;29(6):1705–12.

 26. Hugh JC, Jackson FI, Hanson J, Poppema S. Primary breast lymphoma. An 
immunohistologic study of 20 new cases. Cancer. 1990;66(12):2602–11.

 27. Hans CP, Weisenburger DD, Greiner TC, Gascoyne RD, Delabie J, Ott G, 
Muller-Hermelink HK, Campo E, Braziel RM, Jaffe ES, Pan Z, Farinha P, 
Smith LM, Falini B, Banham AH, Rosenwald A, Staudt LM, Connors JM, 
Armitage JO, Chan WC. Confirmation of the molecular classification of 
diffuse large B-cell lymphoma by immunohistochemistry using a tissue 
microarray. Blood. 2004;103(1):275–82.

 28. Kurz KS, Ott G. The 5th edition of the WHO classification of lymphoid 
neoplasms-an overview. Pathologie (Heidelb). 2022;43(Suppl 1):64–70.

 29. Taniguchi K, Takata K, Chuang SS, Miyata-Takata T, Sato Y, Satou A, Hashi-
moto Y, Tamura M, Nagakita K, Ohnishi N, Noujima-Harada M, Tabata T, 
Kikuti YY, Maeda Y, Nakamura N, Tanimoto M, Yoshino T. Frequent MYD88 
L265P and CD79B mutations in primary breast diffuse large B-cell lym-
phoma. Am J Surg Pathol. 2016;40(3):324–34.

 30. Franco F, Gonzalez-Rincon J, Lavernia J, Garcia JF, Martin P, Bellas C, 
Piris MA, Pedrosa L, Miramon J, Gomez-Codina J, Rodriguez-Abreu D, 
Machado I, Illueca C, Alfaro J, Provencio M, Sanchez-Beato M. Mutational 
profile of primary breast diffuse large B-cell lymphoma. Oncotarget. 
2017;8(61):102888–97.

 31. Zhang W, Huang C, Liu J, Wu L, Zhang H, Wu X, Wang L, Li W, Liu W, Liu L. 
Genomic mutation landscape of primary breast lymphoma: next-genera-
tion sequencing analysis. Dis Markers. 2022;2022:6441139.

 32. Horn H, Ziepert M, Becher C, Barth TF, Bernd HW, Feller AC, Klapper W, 
Hummel M, Stein H, Hansmann ML, Schmelter C, Moller P, Cogliatti S, 
Pfreundschuh M, Schmitz N, Trumper L, Siebert R, Loeffler M, Rosenwald 
A, Ott G. MYC status in concert with BCL2 and BCL6 expression predicts 
outcome in diffuse large B-cell lymphoma. Blood. 2013;121(12):2253–63.

 33. Li S, Wang Z, Lin L, Wu Z, Yu Q, Gao F, Zhang J, Xu Y. BCL6 Rearrangement 
indicates poor prognosis in diffuse large B-cell lymphoma patients: a 
meta-analysis of cohort studies. J Cancer. 2019;10(2):530–8.

 34. Shustik J, Han G, Farinha P, Johnson NA, Ben Neriah S, Connors JM, Sehn 
LH, Horsman DE, Gascoyne RD, Steidl C. Correlations between BCL6 rear-
rangement and outcome in patients with diffuse large B-cell lymphoma 
treated with CHOP or R-CHOP. Haematologica. 2010;95(1):96–101.

 35. Paik JH, Go H, Nam SJ, Kim TM, Heo DS, Kim CW, Jeon YK. Clinico-
pathologic implication of A20/TNFAIP3 deletion in diffuse large B-cell 
lymphoma: an analysis according to immunohistochemical subgroups 
and rituximab treatment. Leuk Lymphoma. 2013;54(9):1934–41.

 36. Juskevicius D, Jucker D, Klingbiel D, Mamot C, Dirnhofer S, Tzankov A. 
Mutations of CREBBP and SOCS1 are independent prognostic factors 
in diffuse large B cell lymphoma: mutational analysis of the SAKK 38/07 
prospective clinical trial cohort. J Hematol Oncol. 2017;10(1):70.

 37. Pasqualucci L, Dominguez-Sola D, Chiarenza A, Fabbri G, Grunn A, 
Trifonov V, Kasper LH, Lerach S, Tang H, Ma J, Rossi D, Chadburn A, Murty 

VV, Mullighan CG, Gaidano G, Rabadan R, Brindle PK, Dalla-Favera R. Inac-
tivating mutations of acetyltransferase genes in B-cell lymphoma. Nature. 
2011;471(7337):189–95.

 38. Huang YH, Cai K, Xu PP, Wang L, Huang CX, Fang Y, Cheng S, Sun XJ, Liu 
F, Huang JY, Ji MM, Zhao WL. CREBBP/EP300 mutations promoted tumor 
progression in diffuse large B-cell lymphoma through altering tumor-
associated macrophage polarization via FBXW7-NOTCH-CCL2/CSF1 axis. 
Signal Transduct Target Ther. 2021;6(1):10.

 39. Meriranta L, Pasanen A, Louhimo R, Cervera A, Alkodsi A, Autio M, 
Taskinen M, Rantanen V, Karjalainen-Lindsberg ML, Holte H, Delabie 
J, Lehtonen R, Hautaniemi S, Leppa S. Deltex-1 mutations predict 
poor survival in diffuse large B-cell lymphoma. Haematologica. 
2017;102(5):e195–8.

 40. de Miranda NF, Georgiou K, Chen L, Wu C, Gao Z, Zaravinos A, Lisboa 
S, Enblad G, Teixeira MR, Zeng Y, Peng R, Pan-Hammarstrom Q. Exome 
sequencing reveals novel mutation targets in diffuse large B-cell lympho-
mas derived from Chinese patients. Blood. 2014;124(16):2544–53.

 41. Trinh DL, Scott DW, Morin RD, Mendez-Lago M, An J, Jones SJ, Mungall 
AJ, Zhao Y, Schein J, Steidl C, Connors JM, Gascoyne RD, Marra MA. 
Analysis of FOXO1 mutations in diffuse large B-cell lymphoma. Blood. 
2013;121(18):3666–74.

 42. Xia Y, Xu-Monette ZY, Tzankov A, Li X, Manyam GC, Murty V, Bhagat G, 
Zhang S, Pasqualucci L, Visco C, Dybkaer K, Chiu A, Orazi A, Zu Y, Richards 
KL, Hsi ED, Choi WW, van Krieken JH, Huh J, Ponzoni M, Ferreri AJ, Moller 
MB, Parsons BM, Winter JN, Piris MA, Westin J, Fowler N, Miranda RN, Ok 
CY, Li Y, Li J, Medeiros LJ, Young KH. Loss of PRDM1/BLIMP-1 function 
contributes to poor prognosis of activated B-cell-like diffuse large B-cell 
lymphoma. Leukemia. 2017;31(3):625–36.

 43. Aviv A, Tadmor T, Polliack A. Primary diffuse large B-cell lymphoma of the 
breast: looking at pathogenesis, clinical issues and therapeutic options. 
Ann Oncol. 2013;24(9):2236–44.

 44. Aviles A, Delgado S, Nambo MJ, Neri N, Murillo E, Cleto S. Primary 
breast lymphoma: results of a controlled clinical trial. Oncology. 
2005;69(3):256–60.

 45. Golia D’Augè T, Giannini A, Bogani G, Di Dio C, Laganà AS, Di Donato V, 
Salerno MG, Caserta D, Chiantera V, Vizza E, Muzii L, D’Oria O. Prevention, 
screening, treatment and follow-up of gynecological cancers: state of art 
and future perspectives. Clin Exp Obstet Gynecol. 2023;50(8):160.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Clinicopathologic and mutational profiles of primary breast diffuse large B cell lymphoma in a male patient: case report and literature review
	Abstract 
	Introduction 
	Case presentation 
	Conclusion 

	Introduction
	Case presentation
	Clinical history
	Imaging examinations
	Surgical findings and pathological examination results
	Molecular pathological examination
	Postoperative treatment and follow-up

	Discussion
	Anchor 14
	Acknowledgements
	References


