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BACKGROUND: Primary breast lymphoma is a rare disease. The small 
number of patients and the paucity of data make large-series studies 
difficult. We conducted a pooled analysis to evaluate the treatment out-
come and prognostic factors in patients with primary breast lymphoma.
METHODS: In a search of PUBMED and MEDLINE we found 7 observa-
tional studies with 93 patients that were eligible for inclusion. Treatments 
included single therapy or combined surgery, chemotherapy and radio-
therapy. We analyzed the correlation between treatment protocols, tu-
mor relapse and survival. Histopathology and cancer stage were ana-
lyzed to evaluate their significance in treatment outcome.
RESULTS: All 93 patients were female, with a mean age of 57 years. The 
histopathology of 63 patients (68%) was diffuse large cell lymphoma. 
According to Ann Arbor classification, 57% were stage I, 23% were 
stage II, 4% were stage III, and 16% were stage IV. Thirteen percent 
received surgery alone, 27% received chemotherapy alone, 7% received 
radiotherapy alone, 10% received surgery and chemotherapy, 10% re-
ceived surgery and radiotherapy, 22% received chemotherapy and ra-
diotherapy, and 11% received surgery combined with chemotherapy and 
radiotherapy. With a median follow-up duration of 34 months (mean, 53 
months), 48% had relapse of disease, 50% had no relapse, while 2% had 
disease progression. The mean time to first tumor relapse after treat-
ment was 20 months. The 3-year and 5-year overall survival rates were 
70% and 56%, respectively. Radiotherapy was a significant prognostic 
factor predicting tumor relapse (P=0.044). Tumor stage was a significant 
prognostic factor affecting overall survival, disease-free survival and 
disease-specific survival (P=0.0231, 0.0015, 0.0124, respectively).
CONCLUSION: With a 3-year overall survival rate of 70%, the high relapse 
rate of 48% is a cause for concern. Patients who received chemotherapy 
and radiotherapy had better survival outcome and a lower relapse rate. 
We suggest that chemotherapy and radiotherapy be the initial treatment 
for patients with primary breast lymphoma.
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Lymphomatous involvement in breast malignancies is uncommon, 
with an incidence of less than 5%. Most are caused by metastatic 
spread of a systemic lymphoma.1 However, primary malignant 

breast lymphoma, with no evidence of presentation elsewhere, is a rare 
disease, which accounts for 0.5%-1% of all malignant breast neoplasms,1-

3 and 2%-3% of extranodal non-Hodgkin’s lymphoma.3-4 The most com-
mon histologic type of primary breast lymphoma is diffuse large B-cell 
lymphoma.2 There is still no standard universal management. Surgery, 
chemotherapy, and radiotherapy are the main choices of treatment. The 
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rarity of the disease and the paucity of patient data 
make large-series studies difficult. We reviewed pub-
lished reports of primary breast lymphoma, pooled 
individual patient data on treatment outcome and 
evaluated prognostic factors affecting survival.

Methods
This study was designed to assess the treatment out-
come and evaluate the prognostic factors affecting sur-
vival of patients with primary breast lymphoma. With 
no language restriction, we used the terms “primary 
breast lymphoma” and “non-Hodgkin’s lymphoma of 
breast” to search in the titles of all published litera-
ture before October 2004 through two computerized 
searching systems, PUBMED (National Library of 
Medicine) and MEDLINE. All literature, includ-
ing abstracts or full-texts of case reports and original 
articles, with the title containing the term “primary 
breast lymphoma” or “non-Hodgkin’s lymphoma of 
breast” were identified and reviewed. The following 
inclusion criteria were used to select studies for the 
analysis: report was published, full-text was available 
instead of abstract only, the lymphoma lesion of the 
breast had to be of primary origin, treatment was sur-
gery alone or in combination with chemotherapy and 
radiotherapy in the treatment protocol, and there was 
sufficient published data for every individual patient, 
including histopathology, cancer stage, time and site 
of tumor relapse, duration of follow-up, survival sta-
tus, and cause of death.

Fifteen potentially eligible reports were identified 
from searching PUBMED and MEDLINE. We 
excluded eight articles from the fifteen potentially 

eligible publications based on the inclusion criteria. 
Thus, there were seven studies that had sufficient data 
on every individual patient for the pooled analysis 
(Table 1).3,5-10 Reviewing the full-text of these seven 
articles, there were 101 patients in total with primary 
breast lymphoma. However, 7 of these patients did 
not have sufficient information of interest, and there 
was one male patient. These 8 patients were excluded 
from the study, leaving 93 patients. The data of inter-
est included histopathology, cancer stage, time and 
site of tumor relapse, duration of follow-up, survival 
status, and cause of death. The definition of relapse 
was recurrence in primary involved breast, lymph 
nodes metastasis, or new lesions in other sites or or-
gans, such as the contra-lateral breast, central ner-
vous system (CNS), abdomen, and skin.

Survival estimations were performed using the 
method of Kaplan and Meier. Overall survival, dis-
ease-free survival, and disease-specific survival were 
defined by the following definitions. Overall survival 
was defined as the time from diagnosis to death re-
sulting from any cause. Patients who were alive were 
classified as censored observations at the time of last 
follow-up for overall survival; disease-free survival 
was defined as the time from diagnosis to local fail-
ure, nodal failure, systemic failure or death resulting 
from any cause, whichever occurred first. Patients 
who were alive without local failure, nodal failure or 
systemic failure were classified as censored observa-
tions at the time of last follow-up for disease-free 
survival. Disease-specific survival was defined as 
the time from diagnosis to death from breast lym-
phoma. Patients who were alive were classified as 

Table 1. Studies of primary breast lymphoma included in the pooled analysis.

Study Recruitment
period

No. of 
patients

Median age 
(years)

Majority of treatment 
protocols (%)

Median follow-up 
duration (months)

Ribrag V3 1976-1999 20 50 Chemotherapy and 
Radiotherapy (60%)

54

Kim SH5 1988-1998 07 58 Surgery and 
Chemotherapy (29%)

34

Lyons JA6 1980-1996 17 62 Chemotherapy  
alone (38%)

48

Au WY7 1974-1996 14 51 Chemotherapy  
alone (50%)

60

Suzuki Y8 1990-1994 03 38 Chemotherapy  
alone (67%)

48

Lee KC9 1996-1999 02 40 Chemotherapy and 
Radiotherapy (100%)

36

Kuper-Hommel 
MJ10

1981-1999 38 65 Surgery and 
Radiotherapy (20%)

32

*Surgery included lumpectomy, partial mastectomy, and modified radical mastectomy (MRM)
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censored observations at the time of last follow-up 
and patients dying from any cause other than breast 
lymphoma were classified as censored observations 
at the time of death for disease-specific survival. 

Because there is no standard universal treatment 
of primary breast lymphoma, the correlations be-
tween treatment protocols, tumor relapse and sur-
vival were analyzed. Also, variables such as histopa-
thology and cancer stage were analyzed to evaluate 
their significance affecting the treatment outcome. 
Both univariate and multivariate analysis were per-
formed. Univariate analysis was performed using the 
log rank test and multivariate analysis using the Cox 
proportional hazards model.

Results
We found 93 patients diagnosed with primary breast 
lymphoma from 1974 to 1999. All received surgery, 
chemotherapy, and radiotherapy or a combined mo-
dality according to different treatment protocols 
of different institutes. All 93 patients were female. 
The mean age was 57 years (range from 19 to 92 
years). The histopathology of 63 patients (68%) 
was diffuse large cell lymphoma, 5 patients (5%) 
had Burkitt’s lymphoma, 4 patients (4%) had fol-
licular small cleaved cell lymphoma, 2 patients (2%) 
had mucosa-associated lymphoid tissue lymphoma, 
and 19 patients (21%) were in other classifications. 
According to Ann Arbor classification,11 53 patients 
(57%) were stage I, 21 patients (23%) were stage II, 
4 patients (4%) were stage III, and 15 patients (16%) 
were stage IV (Table 2). 

Twelve patients (13%) received surgery alone 
(lumpectomy, partial mastectomy, modified radical 
mastectomy (MRM), 25 patients (27%) received 
chemotherapy alone, 8 patients (7%) received ra-
diotherapy alone, 9 patients (10%) received surgery 
and chemotherapy, 9 patients (10%) received surgery 
and radiotherapy, 20 patients (22%) received che-
motherapy and radiotherapy, and 10 patients (11%) 
received surgery combined with chemotherapy and 
radiotherapy. Surgery meant lumpectomy, partial 
mastectomy and MRM, without inclusion of exci-
sional biopsy. The chemotherapy mainly consisted 
of CHOP (cyclophosphamide, doxorubicin, vincris-
tine, prednisone) or CHOP-like regimens, and the 
course ranged from 3 to 8 cycles. The median radia-
tion dose of radiotherapy was 40Gy (ranged from 
36Gy to 50Gy).

With the median follow-up duration of 34 
months (mean, 53 months, range from 3 to 226 
months), 45 patients (48%) had relapse of disease, 

Table 2. Characteristics of patients with primary breast 
lymphoma (n=93)

n %

Mean age 57 years (range 19 to 92)  93  100

Ann Arbor classification

 Stage I  53  57

 Stage II  21  23

 Stage III  4  4

 Stage IV  15  16

Histopathology

 Diffuse large cell lymphoma  63  68

 Burkitt‘s lymphoma  5  5

  Follicular small cleaved cell 
lymphoma

 4  4

  Mucosa-associated lymphoid tissue 
lymphoma

 2  2

 Other classifications  19  21

Initial treatment

 Surgery alone  12  13

 Chemotherapy alone  25  27

 Radiotherapy alone  8  7

 Surgery and chemotherapy  9  10

 Surgery and radiotherapy  9  10

 Chemotherapy and radiotherapy  20  22

  Surgery, chemotherapy and 
radiotherapy

 10  11

Survival status

 Alive  51  55

 Expire  42  45

Relapse  45  48

Sites of relapse

 CNS  5  11

 Lymph nodes  5  11

 Contra-lateral breast  3  7

 Others  32  71
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46 patients (50%) showed no relapse, while 2 pa-
tients (2%) had disease progression. Among the 45 
patients with tumor relapse, 5 patients (11%) had 
relapse in CNS, 5 patients (11%) in lymph nodes, 3 
patients (7%) in contra-lateral breast, 3 patients (7%) 
in bone marrow, 2 patients (4%) in liver, and 2 pa-
tients (4%) in skin. The mean time of the first tumor 
relapse after treatment was 20 months (range from 
3 to 71 months).

With the median follow-up duration of 34 
months, 51 patients (55%) were alive, and 42 pa-
tients (45%) expired. Using the method of Kaplan 
and Meier for survival estimations, the 3-year and 5-
year overall survival rates were 70% and 56%, respec-
tively. The 3-year and 5-year disease-free survival 
rates were 61% and 48%, respectively. The 3-year and 
5-year disease-specific survival rates were 71% and 
60%, respectively (Figure 1).

In a univariate analysis, radiotherapy was a sig-
nificant prognostic factor predicting tumor relapse, 
favoring patients with treatment of radiotherapy 
(P=0.044). Forty-seven patients received radiothera-
py, and only 20 patients (43%) had disease relapse. In 
46 patients without radiotherapy, 28 patients (57%) 
had disease relapse, and even 2 patients had disease 
progression.

Tumor stage was a significant prognostic factor 
affecting overall survival, disease-free survival and 
disease-specific survival, favoring patients with early 
stages (P=0.0231, 0.0015, 0.0124, respectively). The 
5-year overall survival rates of patients with early 
(stage I and II) and advanced (stage III and IV) stag-
es were 58% and 49%, respectively (Figure 2). The 5-
year disease-free survival rates of patients with early 
and advanced stages were 51% and 35%, respectively 
(Figure 3). The 5-year disease-specific survival rates 
of patients with early and advanced stages were 63% 
and 49%, respectively (Figure 4).

Discussion
Among non-Hodgkin’s lymphomas, primary ex-
tranodal lymphoma accounts for 25% to 40%, and 
the gastrointestinal tract is the most common site 
of primary extranodal lymphoma.5 The incidence 
of primary extranodal non-Hodgkin’s lymphoma of 
the breast was 2%-3%.3-4 Primary breast lymphoma 
was first reported and described as early as 1893.12 
Usually, the disease was unilateral at the initial time 
of diagnosis, and right side predominance was de-
scribed although cases of bilateral breast involvement 
have been reported.1,6,13 Diagnosis is made by breast 
excision or aspiration biopsy. The major histologic 
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Figure 2. Overall survival by stage (Ann Arbor classification11).
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Figure 1. Survival curves from pooled data on 93 patients with 
primary breast lymphoma.
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type of primary breast lymphoma is diffuse large 
cell lymphoma; B-cell phenotype is the most com-
mon, while some are of the T-cell phenotype.1-2,12,14 
In our study, for the definition of primary breast 
lymphoma, we used a modification of the original 
criteria defined by Wiseman and Liao:15 presence of 
an adequate biopsy, a close histological association 
of mammary tissue and malignant lymphomatous 
infiltrate, the breast being the site of initial manifes-
tation of the lymphoma. A prior manifestation of a 
malignant lymphoma was not allowed. 

Due to the rarity of the disease and the paucity of 
patient data, there is no standard universal approach 
toward management for primary breast lymphoma. 
Surgery, chemotherapy, and radiotherapy are the 
main choices of treatment. However, either single 
therapy alone or a combined modality therapy may 
be found in different research series. The optimal 
treatment for primary breast lymphoma is at issue. 
Also, prognostic factors affecting the outcome and 
survival should be evaluated. For this reason we de-
cided to perform a pooled study to gather the data 
from the small number of patients with primary 
breast lymphoma. We evaluated several variables 
that might affect the treatment outcome, including 
treatment protocols and patient characteristics. 

In our literature review we found that the stage of 
disease, tumor size, histologic characteristics and age 
were regarded as prognostic factors in primary breast 
lymphoma.16-20 However, in recent reports, the stage 
of disease was the only significant factor for overall 
survival in primary breast lymphoma.5,12,21 Similarly, 
our analysis revealed that the stage of disease was 
a significant prognostic factor affecting overall sur-
vival, disease-free survival and disease-specific sur-
vival. Surgery, on the other hand, did not make a 
significant impact on survival. Forty patients (43%) 
received surgery (lumpectomy, partial mastectomy or 
MRM) as the only treatment or in a combined mo-
dality, but surgery was not an important prognostic 
factor affecting survival outcome.

Another problem was tumor relapse. From the 
literature review, there was 13% to 30% relapse rate 
in patients with primary breast lymphoma, even with 
a complete remission rate of 74% to 91%.3,12,22-23 The 
sites of relapse included the involved breast, con-
tra-lateral breast, skin, and central nervous system 
(CNS).3,7,12,21-23 In our study, 45 patients had relapse 
of disease. The relapse rate was 48%. The majority 
of relapse sites were CNS (11%) and lymph nodes 
(11%). The mean time at which the first tumor re-
lapse occurred after treatment was 20 months (range 
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Figure 3. Disease-free survival by stage (Ann Arbor 
classification11).
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Figure 4. Disease-specific survival by stage (Ann Arbor 
classification11).
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from 3 to 71 months). In the univariate analysis, ra-
diotherapy was the only prognostic factor predict-
ing the relapse of disease (P=0.044). In 47 patients 
treated with radiotherapy, only 20 patients (43%) 
had disease relapse. On the contrary, in 46 patients 
without radiotherapy, 28 patients (57%) had disease 
relapse, and 2 patients had disease progression.

The CNS, in particular, was a major site of re-
lapse. Among the 45 patients with tumor relapse, 5 
patients (11%) had relapse in the CNS. Four of these 
5 patients (80%) presented with CNS relapse as part 
of systemic dissemination. One (20%) presented as 
a single relapse with CNS involvement. As for in-
cidence of CNS relapse related to the stage at diag-
nosis of primary breast lymphoma, 3 patients (60%) 
were stage II, 1 (20%) was stage I, and 1 (20%) was 
stage IV. The median time to the CNS relapse was 6 
months (range, 3 to 8 months). The high incidence 

of CNS dissemination in primary breast lymphoma 
seemed to differ from localized nodal lymphomas, 
but in other types of extranodal lymphoma, i.e., tes-
ticular lymphoma, CNS relapses were also frequent.3 
Some authors suggest that primary CNS prophylax-
is should be considered in primary breast lymphoma 
with high-grade disseminated disease.7

In summary, primary breast lymphoma is a rare 
disease. Due to the rarity of the disease and the pau-
city of patient numbers, no sufficient database, such 
as a large-series study, is available for analysis. Even 
with a 3-year overall survival rate of 70%, the high 
relapse rate of 48% should be noted and is a cause 
for concern. In the study, patients treated with che-
motherapy and radiotherapy had a better survival 
outcome and a lower relapse rate. We suggest that 
chemotherapy and radiotherapy be the initial treat-
ment for patients with primary breast lymphoma.
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