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Abstract 

Introduction Primary breast lymphoma (PBL) is a rare disease, treatment of which excerpts does not reach a consen-
sus. This retrospective study was conducted to analyze clinical features and survival outcomes of different therapeutic 
methods.

Materials and methods Records of 67 patients with stage IE/IIE primary breast lymphoma were reviewed from the 
medical record system. Survival information was gathered by searching the outpatient system. Clinicopathological 
characteristics were compared by chi-squared or Fisher’s exact tests. A comparison of survival curves was performed 
by log-rank tests. The Cox proportional hazard model was applied for multivariate analysis.

Results At the median follow-up time of 65.23 months (range, 9–150 months), there were 27 (40.3%) relapses, 28 
(41.8%) distant metastases, and 21 (31.3%) deaths. The 5-year progression-free survival (PFS) and overall survival (OS) 
were 52.1% and 72.4%. Pathological types (DLBCL vs. non-DLBCL, p = 0.001) and rituximab use (p < 0.001) were statisti-
cally associated with longer PFS in patients with PBL. Nodal sites involved and radiotherapy administration were sig-
nificant predictors for 5-year OS. Multivariate analysis suggested that nodal sites involved (p = 0.005) and radiotherapy 
administration (p < 0.003) were independent prognostic factors for OS in patients with PBL (p < 0.05). Radical surgery 
was not an independent factor for patients with PBL.

Conclusions Radiotherapy improved the survival of patients with PBL. Radical mastectomy offered no additional 
benefit in the treatment of PBL.
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Introduction
Primary breast lymphoma (PBL) is defined as malignant 
lymphoma primarily occurring in the breast with no evi-
dence of presentation elsewhere [1]. It represents 2.2% 
of extranodal lymphomas [2] and accounts for less than 
0.5% of breast malignancies [3–6]. Due to the low inci-
dence of PBL, the majority of reports are retrospective 
studies with relatively limited numbers of cases, which 
might result in large bias and variations in outcomes. For 
instance, the survival of patients with stage IE or IIE PBL 
ranged from 29 to 82% in reported studies [7–12]. Addi-
tionally, the treatment approaches for this disease were 
generally extrapolated from other extranodal lympho-
mas, with no clear consensus.

Currently, it is widely accepted that chemotherapy, used 
alone or in combination with radiation, is the optimal 
treatment regimen for patients with PBL [3, 10, 13–16]. 
Rituximab provided a new choice for CD20-positive PBL 
patients. It was well-proven that rituximab, combined with 
chemotherapy, could significantly improve the survival 
of patients with diffuse large B cell lymphoma (DLBCL) 
[17–21], which is the most common subtype of PBL. In 
addition to systematic treatment, locoregional treatment, 
especially radiotherapy, is also considered an appropriate 
treatment approach [3, 6, 14]. However, the role of surgery, 
including biopsy and radical mastectomy, remains con-
troversial. Although many researchers believe that radical 
surgery should be avoided based on individual and insti-
tutional experience [14, 22–25], it remains unknown if 
it is completely meaningless for all patients with PBL. In 
the past few years, many research has been conducted on 
breast-implant-associated anaplastic large cell lymphomas 
(BIA-ALCL) and results showed that BIA-ALCL required 
a multidisciplinary evaluation and treatment [26, 27]. 
And there is a registry mandatory requirement for breast-
implant-associated monitoring to improve the patients’ 
safety and the quality of the health [28].

This study only included patients with PBL who were 
diagnosed with stage IE and IIE disease according to 
the Ann Arbor staging system, excluding those with the 
involvement of other sites. For this potentially curable 
neoplasm, we aimed to identify the prognostic factors 
and optimal treatment approaches, especially the poten-
tial population of PBL patients who might benefit from 
radical surgery.

Methods
Patients
We retrospectively reviewed the records of 67 patients 
with PBL who were treated consecutively at Tianjin 
Medical University Cancer Institute and Hospital from 
December 2003 to December 2017. The definition of 
PBL was proposed by Wiseman et al. [1], which included 

(1) the breast as the clinical site of presentation, (2) an 
adequate pathologic specimen indicating lymphoma-
tous infiltrate into the breast tissue, (3) no evidence 
of concurrent widespread disease, and (4) no prior 
extramammary lymphoma. All cases in the study were 
diagnosed according to World Health Organization 
(WHO) diagnostic criteria for PBL and staged according 
to the Ann Arbor staging system. Patients with stage IE/
IIE PBL were included in the study, and those with stage 
III/IV disease were excluded. The staging of extranodal 
non-Hodgkin’s lymphoma involving bilateral breast and 
supraclavicular lymph nodes remains controversial. In 
our study, involvement of the ipsilateral supraclavicular 
lymph nodes was considered stage IIE, according to the 
Ann Arbor staging system, and patients with involve-
ment of the bilateral mammary glands were excluded. 
All patients were evaluated by ultrasonography, head 
and chest computed tomography (CT), bone scan, and 
positron emission tomography (PET)-CT. It should be 
noted that we did not differentiate between DLBCL sub-
types, and non-interested variable records with missing 
information were also excluded in the present study. 
This study protocol was reviewed and approved by the 
ethics committee of Tianjin Medical University Cancer 
Institute and Hospital, approval number: bc2022248. 
Owing to the retrospective nature of the study, a waiver 
for the requirement of individual informed consent was 
granted by the institutional ethics committee. We con-
firmed that the data were anonymized and analyzed 
with confidentiality.

Follow‑up
The patients were followed up in the outpatient depart-
ment of Tianjin Medical University Cancer Institute 
and Hospital at 3-month intervals for the first year, at 
6-month intervals for the following 2  years, and then 
annually. The follow-up period continued until the 
deaths of the patients or the cutoff date of October 
2022. The median follow-up time was 65.23  months 
(range, 9–150  months). During the follow-up time, five 
cases were lost follow-up and excluded, with 67 patients 
remaining in the study.

Statistical analysis
Progression-free survival (PFS) was defined as the time 
interval from the start of treatment to the first documen-
tation of disease progression or death due to any cause. 
Overall survival (OS) was defined as the time from initial 
diagnosis of PBL to death for any reason. SPSS statistical 
software (version 25.0) and R statistical software (version 
4.2.1) were used in this study. A comparison of survival 
curves was performed by log-rank tests. The Cox propor-
tional hazard model was applied for multivariate analysis. 
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Clinicopathological characteristics were compared using 
either chi-squared or Fisher’s exact tests.

Results
Clinicopathological characteristics
The median age of these patients was 53.4  years (range 
21–82  years), and the median tumor size was 3.7  cm 
(range 1.4–10.0). Thirty (44.8%) cases involved the left 
breast, and the remaining involved the right breast. 
None of the patients in this study had bilateral involve-
ment. Twenty-two (32.8%) patients had involvement of 
the axillary lymph nodes at diagnosis, and 13 (19.4%) had 
involvement of the supraclavicular lymph nodes, with or 
without concurrent axillary lymph node involvement. 
The majority of patients (94.0%) did not exhibit any B 
symptoms at presentation, which included fever, weight 
loss, and night sweats. Sixteen (23.9%) patients exhib-
ited elevated lactate dehydrogenase (LDH) levels. All 
cases had Eastern Cooperative Oncology Group (ECOG) 
performance status scores of 0 or 1. The percentages of 
patients who presented with stage IE and IIE disease 
(Ann Arbor staging) were 64.2% and 35.8%, respectively; 
those with stage III/IV disease were excluded from the 
study. The pathological types include DLBCL (74.6%), 
mucosal-associated lymphoid tissue (MALT, 3.0%), fol-
licular lymphoma (FL, 4.5%), Hodgkin’s lymphoma (HL, 
4.5%), and other types (13.4%). Sixty-two (92.5%) patients 
were CD20-positive. The clinicopathologic characteris-
tics of the patients with PBL are shown in Table 1.

Treatment modalities
The treatment modalities are documented in Table  2. 
All patients in this study received systematic chemo-
therapy after diagnosis; the protocols included the 
ABVD regimen (comprising doxorubicin, bleomycin, 
vinblastine, and dacarbazine) (4.5%) for Hodgkin’s lym-
phoma and the CHOP (79.1%) or E-CHOP (16.4%) regi-
men for non-Hodgkin’s lymphoma. Twenty-two (35.4%) 
of the 62 patients positive for CD20 received rituxi-
mab for their initial treatment. The number of chemo-
therapy cycles ranged from 6 to 8. The majority of the 
patients (89.6%) underwent surgery; more than half 
(60.0%) of the surgeries were performed only to obtain 
a pathological diagnosis. The biopsy group included 
core needle biopsy (10.4%) and mass excision (53.7%). 
Twenty-three (34.3%) patients underwent a radical or 
modified radical mastectomy. Only one patient under-
went lumpectomy combined with concurrent axillary 
lymph node dissection. In this study, the mastectomy 
group was defined as radical surgical modalities, which 
included a simple mastectomy and radical or modified 

radical mastectomy. The baseline characteristics of 
patients after grouping by local lesion manipulation are 
similar (Supplementary Table S1). Forty (59.7%) cases 
received radiotherapy as the sole or part of the initial 
treatment for their breast lymphoma. The radiotherapy 
prescriptions ranged from 30.6 to 54.0  Gy in 20 frac-
tions for most patients. All patients with supraclav-
icular lymph node involvement received radiotherapy 
of the supraclavicular fossa. Five patients were treated 
with intrathecal methotrexate.

Table 1 The demographic and baseline characteristics of the 
patients with stage IE/IIE primary breast lymphoma

a Lactate dehydrogenase
b Diffuse large B cell lymphoma
c Mucosa-associated lymphoid tissue lymphoma
d Follicular lymphoma
e Hodgkin’s lymphoma

Characteristics No.(n = 67) %

Age

 Median 53.4

 Range 21–82

Laterality

 Left 30 44.8

 Right 37 55.2

Tumor size

 Median 3.7

 Range 1.4–10.0

Nodal sites involved at diagnosis

 None 32 47.8

 Axillary 22 32.8

 Supraclavicular ± axillary 13 19.4

B symptoms

 Absent 63 94.0

 Present 4 6.0

Ann arbor stage

 IE 43 64.2

 IIE 24 35.8

LDHa

 Elevated 16 23.9

 Normal 40 59.7

 Unknown 11 16.4

Pathological types

  DLBCLb 50 74.6

  MALTc 2 3.0

  FLd 3 4.5

  HLe 3 4.5

 Others 9 13.4

CD20

 Positive 62 92.5

 Negative 5 7.5
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Outcome and prognostic factors
At the median follow-up time of 65.23 months (range, 
9–150  months), there were 27 (40.3%) relapses, 28 
(41.8%) distant metastases, and 21 (31.3%) deaths. 
Among the patients with relapse, 16 (59.2%) relapsed in 
the ipsilateral breast, 7 (25.9%) in the ipsilateral supra-
clavicular lymph nodes, and four (14.8%) in the axillary 

lymph nodes. Among the patients who developed dis-
tant metastases, the site of metastases included the 
liver (7.1%), lung (35.7%), bone (17.8%), central nerv-
ous system (25.0%), and other sites (14.2%). There was 
a total of 31 (46.3%) progression events. The 5-year PFS 
and OS were 52.1% and 72.4%, respectively (Fig. 1).

The univariate and multivariate Cox analyses for the 
association between 5-year PFS or OS rates and clinico-
pathological characteristics are listed in Tables 3 and 4. 
In univariate Cox analysis, pathological types and ritux-
imab use were significant predictors for 5-year PFS. 
Pathological types (DLBCL vs. non-DLBCL, p = 0.001) 
(Fig.  2A) and rituximab use (p < 0.001) (Fig.  2B) were 
statistically associated with longer PFS in patients with 
PBL. Nodal sites involved and radiotherapy adminis-
tration were significant predictors for 5-year OS. Mul-
tivariate analysis suggested that nodal sites involved 
(p = 0.005) (Fig.  2C) and radiotherapy administration 
(p < 0.003) (Fig.  2D) were independent prognostic fac-
tors for OS in patients with PBL (p < 0.05). Radical sur-
gery was not an independent factor for patients with 
PBL. Twenty-one (48.8%) and ten (41.7%) patients in 
the biopsy group and mastectomy group progressed 
during the follow-up period. As shown in Fig. 3A, the 
5-year PFS of the biopsy group and mastectomy group 
were 53.3% and 64.9%, respectively. This difference 
was not statistically significant (p = 0.22). Additionally, 
there were fourteen (32.6%) and seven (29.2%) deaths in 
the biopsy group and mastectomy group, respectively. 
The 5-year OS of the biopsy group and mastectomy 
group were 69.4% and 77.8%, respectively; this differ-
ence was not statistically significant (p = 0.4) (Fig. 3B).

Table 2 Details of treatment of patients with stage IE/IIE primary 
breast lymphoma

Treatment No.(n = 67) %

Surgery

 Yes 60 89.6

 No 7 10.4

Local lesion manipulation

 Biopsy 43 64.2

 Mastectomy 24 35.8

Radiotherapy

 Yes 40 59.7

 No 27 40.3

Chemotherapy

 ABVD 3 4.5

 CHOP 53 79.1

 E-CHOP 11 16.4

Rituximab

 Yes 22 32.8

 No 45 67.2

Intrathecal methotrexate

 Yes 5 7.5

 No 62 92.5

Fig. 1 Progression-free survival (A) and overall survival (B) for patients with stage IE/IIE primary breast lymphoma (N = 67)
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Table 3 Univariate analysis of prognostic factors in patients with stage IE/IIE primary breast lymphoma

HR Hazard ratio, CI Confidence intervals

PFS OS

HR (95% CI) p value HR (95% CI) p value

Tumor size

 < 4 cm - 0.897

 ≥ 4 cm 1.074(0.510–2.258) 0.852 1.060(0.439–2.557)

Nodal sites involved

 Yes - - 0.046
 No 0.561(0.272–1.159) 0.118 0.381(0.147–0.983)

Ann arbor stage

 IE - - 0.246

 IIE 1.992(0.983–4.322) 0.056 1.661(0.704–4.444)

LDH

 Normal - - 0.134

 Elevated 1.719(0.792–3.731) 0.171 1.988(0.809–4.878)

Pathological types

 DLBCL - - 0.090

 Non-DLBCL 2.915(1.383–6.134) 0.005 0.463(0.193–1.126)

Local lesion manipulation

 Biopsy - - 0.402

 Mastectomy 0.62(0.291–1.333) 0.223 0.676(0.271–1.686)

Radiotherapy

 Yes - -

 No 1.685(0.830–3.420) 0.149 2.587(1.083–6.183) 0.032
Chemotherapy

 CHOP - -

 E-CHOP 2.008(0.887–4.545) 0.094 1.191(0.397–3.571) 0.754

Rituximab

 Yes - - 0.113

 No 4.77(1.666–13.712) 0.004 2.417(0.812–7.189)

Table 4 Multivariate analysis of prognostic factors in patients with stage IE/IIE primary breast lymphoma

HR Hazard ratio, CI Confidence intervals

PFS OS

HR (95% CI) p value HR (95% CI) p value

Pathological types

 DLBCL -

 Non-DLBCL 3.745 (1.718–8.196) 0.001

Rituximab

 Yes -

 No 5.76 (1.979–16.784) 0.001

Nodal sites involved

 Yes - 0.005

 No 0.24 (0.091–0.661)

Radiotherapy

 Yes - 0.003

 No 3.975 (1.607–9.832)
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Fig. 2 The Kaplan–Meier curves showing the impact of prognostic factors on overall survival and progression-free survival. Analysis of 
progression-free survival of patients with stage IE/IIE primary breast lymphoma was stratified based on (A) pathological and (B) rituximab; Analysis 
of overall survival of patients with stage IE/IIE primary breast lymphoma was stratified based on (C) nodal sites involved and (D) radiotherapy

Fig. 3 Analysis of progression-free survival (A) and overall survival (B) of patients with stage IE/IIE primary breast lymphoma were stratified based 
on local lesion manipulation
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Discussion
The conventional definition of PBL proposed by Wise-
man and Liao [1] restricted the category of PBL to breast 
lesions with or without the concurrent involvement of the 
ipsilateral axillary lymph nodes. However, the definition 
of widespread disease is controversial, especially for the 
involvement of ipsilateral supraclavicular lymph nodes and 
bilateral mammary glands. In our study, the involvement 
of ipsilateral supraclavicular lymph nodes was considered 
stage IIE PBL, according to the Ann Arbor staging system 
[29]. Bilateral breast involvement was regarded as stage 
IV and excluded [16]. DLBCL is the most frequent histo-
pathological type of PBL [5, 30, 31] and accounted for up 
to 74.6% of all patients in our study and the PFS of patients 
with DLBCL was better than those with non-DLBCL.

Multiagent anthracycline-based chemotherapy, pos-
sibly with rituximab, is considered the optimal treatment 
approach for patients with PBL [10, 14, 32]. Currently, 
rituximab is incorporated as the standard of treatment for 
DLBCL patients of all ages [17–21]. In our study, the major-
ity of patients were administered anthracycline-based 
chemotherapy regimens. More than one thirds of CD20-
positive patients received rituximab in the initial treatment, 
with the remaining patients refusing rituximab mainly for 
financial concerns. The results show rituximab is associated 
with longer PFS in patients with PBL, which was consistent 
with previous findings [33]. In addition, nodal sites involved 
and radiotherapy administration were independent prog-
nostic factors for OS in patients with PBL (p < 0.05).

Additionally, locoregional treatment, especially radio-
therapy, is also considered an appropriate treatment 
approach. Our results showed that radiotherapy could sig-
nificantly improve the OS of patients with PBL and was 
also associated with a trend of improving PFS. Although 
the majority of studies proved that radiotherapy com-
bined with chemotherapy offers a benefit to patients with 
PBL [3, 14, 31, 34, 35], there was no consensus of opinions 
about the indications and dose of radiotherapy. Dao [36] 
recommended that high-grade lesions and patients with 
axillary or supraclavicular involvement should be admin-
istered radiotherapy and chemotherapy. Doses in the lit-
erature range from 38 to 55 Gy [10, 37, 38]; however, the 
optimal treatment remains to be validated by large-scale 
studies.

In addition to radiotherapy, surgery is another locore-
gional treatment approach for patients with PBL. How-
ever, the role of surgery remains controversial. Jennings 
et  al. [14] suggested that mastectomy offered no benefit 
in the treatment of patients with PBL. Some have argued 
that breast surgery has been the method of choice for local 
control, and sufficient tissue samples were necessary for an 
accurate diagnosis [34, 39]. A retrospective study from the 

International Extranodal Lymphoma Study Group reported 
that radical mastectomy increased the risk of death for 
patients with PBL, which might be associated with the 
postponement of chemotherapy caused by radical opera-
tions [6]. Additionally, axillary lymph node dissection does 
not influence the long-term survival of PBL patients [13]. 
The present study defined two types of local lesion manipu-
lation, the biopsy group and mastectomy group. Biopsy 
group surgery referred to non-radical surgeries, including 
core needle biopsy and mass excision. The mastectomy 
group referred to radical surgeries such as simple mastec-
tomy and radical mastectomy. The results showed that the 
mastectomy group did not improve OS and PFS, compared 
to the biopsy group, consistent with the former studies.

However, our study is limited in terms of variable treat-
ment strategies and encompassed a relatively insufficient 
number of cases due to low incidences of PBL; these 
limitations make it difficult to draw definite conclusions 
regarding survival outcomes. Additional prospective 
clinical trials are required to verify our conclusions.

Conclusion
In conclusion, the standard treatment modalities for 
PBL have not yet been established. Multiple treatment 
approaches, including anthracycline-containing chemother-
apy, radiotherapy, and limited surgery, are recommended 
for the initial treatment of patients with PBL. Radiotherapy 
is an essential locoregional treatment method and improved 
the survival of patients with PBL. Radical mastectomy 
offered no additional benefit in the treatment of PBL.
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