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Abstract

Background Primary breast lymphoma (PBL) is a very rare form of non-Hodgkin's lymphoma (NHL), defined as a
malignant primary lymphoma occurring in the breast in the absence of previously detected lymphoma localizations.
Our study aims to retrospectively evaluate the epidemiological, clinical, and imaging findings and therapeutic features
of breast lymphomas in patients with primary lymphoma of the breast.

Materials and methods This is a retrospective study including 13 patients with primary non-Hodgkin's lymphoma of
the breast treated at the Salah Azaiez Institute of Oncology from 2000 to 2019. This sample includes 1 case of follicular
lymphoma, 2 cases of large T-cell lymphoma, and 10 cases of large B-cell lymphoma.

Results Patients included in the study were aged between 17 and 89 years (average age of 52.6 years). All patients
were referred because of a lump in the breast, and only one patient consulted with inflammatory signs in the breast.
The average clinical size of the tumor was 7.2 cm, with a maximum of 15 cm. Mammography showed an oval mass
with circumscribed margins in the majority of cases. Ultrasound showed in most cases a hypoechoic irregular mass or
multilobulated mass with irregular margins and hypervascular on color Doppler. Magnetic resonance imaging (MRI)
was performed on only three patients and showed a spiculated lesion with polycyclic limits. Eight patients underwent
surgery. In our study breast lymphomas involved 10 cases of large B-cell lymphoma, one case of follicular lymphoma,
and two cases of large T-cell lymphoma. In this series, 11 patients had localized stages (I +1l) at diagnosis, and 2
patients had disseminated stages (stage Ill) of primary breast lymphoma. Seven patients underwent chemotherapy
treatment alone, and five had chemotherapy with radiotherapy. The median follow-up of our patients was 53 months,
ranging from 1 to 177 months. Overall survival was 71% at 3 years and 51% at 5 years.

Conclusion Primary breast lymphoma is an uncommon type of breast malignancy. The optimal treatment modality
is still in question because of the rarity of this disease. However, the use of combination therapy produces the most
favorable results. Surgery is not yet recommended.
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Introduction

Primary breast lymphoma (PBL) is a rare presentation
of non-Hodgkin’s lymphoma (NHL); it is an uncommon
neoplasm that was described for the first time in 1959 by
Dobrotina. PBL is defined as a malignant primary lym-
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are of B-cell phenotype [3, 4, 6, 9]. It usually presents as
a clinically palpable mass, the imaging characteristics
are not specific, and they may sometimes mimic benign
masses. The diagnosis is confirmed by biopsy. The treat-
ment is based on a combination of chemotherapy and
radiation therapy [9, 11].

Patients and methods

This is a retrospective study including 13 patients with
primary non-Hodgkin’s lymphoma of the breast treated
at the Salah Azaiez Institute of Oncology from 2000 to
2019. Patients were included based on the diagnostic cri-
teria for primary lymphoma of the breast as described
in 1972 by Wiseman and Liao and included an adequate
tissue specimen available for diagnosis, no evidence
of systemic lymphoma or history of extra-mammary
lymphoma, excluding ipsilateral axillary lymph node
involvement.

The clinicopathological data and the follow-up data
of patients were collected through clinic visits. All the
patients had a histopathological diagnosis of primary
non-Hodgkin’s lymphoma of the breast and had detailed
and available clinical data. Survival data, details of lym-
phoma progression, and mortality from any cause were
recorded. Tissue specimens were sampled by fine-nee-
dle biopsy, excision biopsy, lumpectomy, or mastec-
tomy. Extensive immunohistochemical studies using a
large panel of antibodies (B marker (CD20), T marker
(CD3), CD30, CD45, CD15, vimentin, and CD10 were
performed.

Results

The 13 patients included in the study were aged between
17 and 89 years (average age: 52.6 years). The study pop-
ulation was predominantly female: nine patients were
females, and three patients were males. In our study,
three patients had a history of breast pathology; one had
a history of an in situ ductal carcinoma, and two patients
had a history of primary breast follicular lymphoma that
became diffuse large cell lymphoma B after 2 years and
10 months. One patient had a family history of infiltrat-
ing ductal carcinoma. Four patients were menopausal.
One of our patients, aged 30 years old, was five months
pregnant at the time of the breast lymphoma diagnosis.
All patients were referred because of a lump in the breast,
and only one patient consulted with inflammatory signs
in the breast. Tumors occurred mostly in the left breast
[8 patients]; however, it was located in 5 cases on the
right side and bilaterally in only one case. The average
clinical size of the tumor was 7.2 cm; with a maximum of
15 cm. Axillary lymph nodes were palpated in 7 patients.
The clinical examination revealed a supraclavicular
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lymphadenopathy in one case but it was reactional in the
histological exam.

Mammography was performed in all cases; it showed
an oval mass with circumscribed margins in the major-
ity of cases, and only in three cases, it showed an opacity
with indistinct margins. In one case it showed an irregu-
lar mass and a retraction and thickening of the superficial
skin planes.

Ultrasound showed in most cases a hypoechoic irreg-
ular mass or multiloculated mass with irregular margin
and hypervascular on color Doppler.

Magnetic resonance imaging (MRI) was performed
on only three patients and showed a spiculated lesion
with polycyclic limits. The mass was hypointense on
T1-weighted MRI and isointense on T2-weighted MRI.

All patients underwent biopsies to confirm the diagno-
sis. Eight patients underwent surgery: six patients had a
lumpectomy with axillary dissection, and two had a Patey
intervention.

The immunohistochemical study (IHC) confirmed the
diagnosis of non-Hodgkin’s lymphoma (Fig. 1) and elimi-
nated other diagnoses. A panel of antibodies was used:
B marker (CD20), T marker (CD3), CD30, CD45, CD15,
vimentin, and CD10. In 7 cases, the IHC results showed
diffuse and intense labeling of antiCD20 (Fig. 2).

In our study, breast lymphomas involved 10 cases of
large B-cell lymphoma, a case of follicular lymphoma,
and two cases of large T-cell lymphoma. Eleven patients
in our series had localized stages (I+1I) at diagnosis,
and two patients had disseminated stages (stage III) of
primary breast lymphoma. Seven patients underwent
chemotherapy treatment alone, and five had chemother-
apy with radiotherapy. Surgery was performed in 8 cases.
Five patients had a lumpectomy with axillary dissection,
and 3 had a Patey-type surgery. For operated patients,
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Fig. 1 HEx 200 small cells diffusely infiltrating the mammary tissue
(arrow next to a residual gland)
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they underwent neoadjuvant chemotherapy with 6 cycles
of R-CHOP (Rituximab 375 mg/m?, Cyclophosphamide
750 mg/m?, Adriablastine 50 mg/m? Vincristine 1.4 mg/
m? and Prednisone 60 mg/m?) every 3 weeks. The median
follow-up of our patients was 53 months, ranging from 1
to 177 months. Overall survival was 71% at 3 years and
51% at 5 years.

Discussion

Primary breast lymphoma is a rare localization of lym-
phomas. It is typically a B cell which accounts for up to
50% of all PBL [1]. A minority of cases are follicular lym-
phoma, mucosa-associated lymphoid tissue lymphoma,
or Burkitt lymphoma [5, 10, 11].

There are some criteria for the diagnosis of PBLs
defined by Wiseman and Liao in 1972, including (a) both
mammary tissue and lymphomatous infiltrate present in
close association in an adequate pathologic specimen; (b)
no evidence of widespread lymphoma by standard stag-
ing techniques or preceding extra mammary lymphoma,
except for ipsilateral axillary node involvement, if diag-
nosed simultaneously with the breast lymphoma [7, 11].

The Pathophysiology is still unclear, it is prob-
ably derived from mucosa-associated lymphoid tissue
(MALT), lymphoid tissue adjacent to breast ducts and
lobes, or even from intra-mammary lymph nodes [1, 7].
Also in the literature, some authors found an association
between lymphoma and pregnancy, this finding suggests
that hormonal disturbances are likely to play a role in
inducing the proliferation of lymphoma [12].

PBL almost occurs in females; however, a few cases
were reported in men. The most present age is between
60 and 65 years [13]. In our study, we found 3 men
among 13 patients and the average age was 52.6 years
(17-89 years). In some publications, PBL may occur at
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a younger age, which was the case of one of our patients
who is aged 17 years; this presentation is associated
with an aggressive prognosis.

The clinical presentation is similar to breast carci-
noma. A single palpable and painless lump is the most
common manifestation (61% of cases), but it can be
multiple in some cases [4, 7]. Other cutaneous signs
like nipple discharge, skin retraction, and local inflam-
matory signs are rarely seen. Ipsilateral axillary lymph
nodes are reported in 13—-50% of cases [13].

In the literature, about 12% of cases were found inci-
dentally on mammography [7]. Particularly, in the case
of lymphoma B cells, we can find systemic symptoms
like fever, weight loss, and night sweats [11]. Usually,
PBL involves the right breast (48%), but it can be bilat-
eral in about 11% of cases [7, 11].

In the present experience, the most prominent initial
signs were a tumor mass and rarely a mass with local
inflammation (one case).

The diagnosis of PBL is based firstly on mammog-
raphy and ultrasound. Indeed the imaging finding is
non-specific.

Mammograms often show a solitary (75%) noncalci-
fied and oval-shaped (50%) mass with circumscribed or
indistinct margins (69%), spiculations are not seen in
association with this malignancy. Rarely, global asym-
metry may also be a presentation of PBL [1, 5, 11].

In Ultrasound, PBL appears usually as a hypoechoic
(87%) solid oval or round mass with poorly defined
contours and is usually hypervascular [5]. Posterior
acoustic is present in 52—-75% of the masses and hyper-
vascularity in 55-64% [11]. Speculated margins or cal-
cifications are rarely seen [1, 7].

Magnetic resonance imaging, if done, shows an isoin-
tense mass on T1 and hyperintense on T2 with homo-
geneous or heterogeneous enhancement [5, 11].

These radiology findings are similar to our study, in
fact, mammography showed an oval mass with circum-
scribed margins in the majority of cases. Ultrasound
showed in most cases a hypoechoic irregular mass or
multilobulated mass with irregular margins and hyper-
vascular on color Doppler. Magnetic resonance imaging
(MRI) was performed in only three cases and showed a
spiculated lesion with polycyclic limits. The mass was
hypointense on T1-weighted MRI and isointense on
T2-weighted MRL

PET-CT is useful, especially in the evaluation of
response to treatment. Also, it is valuable in the stag-
ing and follow-up of lymphoma patients. It may show
the involvement of axillary nodes or other extranodal
diseases in breast lymphoma [11]. None of our patients
underwent a PET-CT because of the unavailability of
this technique.
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Like other breast lumps, the diagnosis is confirmed by
histology. It is based on non-invasive techniques: fine
needle aspiration, core biopsy, and excisional biopsy.
Rapid histopathology during surgery is required to con-
firm the diagnosis and to avoid misdiagnosis [7, 16].

Treatment of PBL remains controversial, however, cer-
tain guidelines have been established; it may be based on
a combination of surgery, radiotherapy, chemotherapy,
and immunotherapy. However, there is no consensus on
the best approach [7]. The guidelines depend on the his-
tological subtype and stage. Indeed it is well established
that the CHOP regimen is the standard treatment for
primary diffuse large B cell lymphoma (DLBCL) of the
breast and currently the introduction of targeted therapy
[16].

In older literature, radical mastectomy was used for
the treatment of PBL. But recent studies showed that it
has no benefit, and may delay the start of chemother-
apy. Moura et al. [7] found that surgery does not have
any impact on survival or recurrence risk. It is only per-
formed for diagnostic purposes in case of failure of non-
invasive techniques.

Also, Luo et al. [16] found in their study that complete
resection did not have a significantly improved prog-
nosis. And he explained these findings by the fact that
lymphoma is a hematologic malignancy, and its patho-
genesis and progression will be different from that of
solid tumors. So he concluded that systemic treatment
may be more beneficial for tumor control than surgery.

Other authors demonstrated that surgery is associated
with poor survival. In fact, Jeanner et al. [14] concluded
that mastectomy was associated with poorer survival
compared with systemic therapy and they thought that
surgery should be limited to a biopsy to confirm correctly
the diagnosis.

Also, Fruchart et al. [17] concluded in their study that
included 19 patients that all patients undergoing mastec-
tomy, either alone or in association with chemotherapy,
died of their lymphoma. The reason seems related to the
delay of systemic therapy. On the other hand, they con-
cluded that mastectomy increases the risk of treatment
failure and should be avoided.

On the contrary, Radkani et al. [4] found that the small
number of patients in their series who underwent radical
surgery had better local control. But this finding cannot
be generalized because of the small number of patients
included in this study. So surgery is not recommended,
it should be limited to biopsy to obtain the correct his-
tological diagnosis and in case of painful or hemorrhagic
mass.

Currently, chemo-immunotherapy with consolidation
radiation therapy is considered the mainstay in the treat-
ment of PBL that has shown the most favorable results.
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Six cycles of CHOP (cyclophosphamide, doxorubicin,
vincristine, and prednisone) or CHOP-like anthracy-
cline-based chemotherapy combined with rituximab is
now considered the standard treatment. This may be fol-
lowed by radiation to the ipsilateral breast and regional
nodes [7, 11].

Chemotherapy should be given at least 3 cycles because
Luo et al. [16] demonstrated that among patients who
received at least 3 cycles of chemotherapy, the 5-year
OS was 40.7%, and the 5-year DFS was 33.6%. However,
for patients who had<3 cycles of chemotherapy, the
5-year OS and 5-year DFS were 10% (P<0.01). There-
fore, >3 cycles of chemotherapy were associated with an
increased survival rate in patients with PBL.

Nevertheless, the choice of criteria for combination
therapy is still controversial, most authors recommended
these criteria: high-grade tumors, axillary lymph node
involvement, and central nervous system (CNS) involve-
ment in primary high-grade breast lymphomas have also
been described [7].

Wong et al. [18] recommended that the modality cho-
sen should depend on the histologic type of lymphoma
and they think that systemic therapy should be reserved
for high-grade disease.

However, Avilés et al. [19] reported in their prospective
study that no prognostic factors can define treatment,
and therefore, they recommend a combination of chem-
otherapy and radiation therapy for all patients with pri-
mary breast lymphoma [19]. Also, Joks et al. [1] indicated
the use of combined therapy even in early stages because
this protocol is more useful for patients with PBL.

In the series of Jeanner et al. [14], 61% of patients
received radiotherapy, with or without chemother-
apy. The median radiotherapy dose was 40 Gy (range
12-55 Gy) with a median daily dose of 2 Gy. The majority
[8 of 10] of the patients with local relapses did not receive
postoperative radiotherapy. Thus, radiotherapy to the
breast or the thoracic wall had a statistically significant
positive impact on local control, with 95% vs. 76% 5-year
local control rate (p =0.02). This confirms the central role
of radiotherapy in PBL.

Luo et al. [16] showed that radiotherapy was not sig-
nificantly associated with an improved 5-year OS and
5-year DFS. In this study, 12 patients received local radio-
therapy with a dose range of 20-53 Gy (median 36.5 Gy).

Recently, combined modality treatment is the most
useful in PBL. In fact, Jeanner et al. [14] demonstrated
that combined therapy was associated with a favorable
impact on local control (p=0.03).

The same findings were found in the series of Aviles et
al. [19] including 96 patients with PBL treated with three
modalities: radiotherapy (n=30), chemotherapy (n=32),
and combined modality treatment (n=34). At 10 years,
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the overall survival was 50%, 50%, and 76%, respectively
(p<0.01). This confirms the positive impact of combined
modality.

The role of rituximab is controversial, indeed some
authors like Luo et al. [16] reported that rituximab did
not affect the OS of patients with primary PBL of the
breast. However, recent studies by Ludmir et al. have
shown that rituximab has limited efficacy against recur-
rence in the breast and central nervous system, but
significantly reduces the risk of systemic lymph node
recurrence [21]. This study demonstrated also that radio-
therapy did not improve patient prognosis [20].

There are many controversies about prognostic fac-
tors for patients with PBL. The most common factors are
early stage (IE), the use of radiotherapy, and combined
modality treatment. Other studies reported that tumor
size and especially node status is the best single predictor
of survival [1, 14].

Also, Luo et al. [16] found that Bcl-6 expression was
associated with a better prognosis, but the size of the pri-
mary lymphoma in the breast was not significantly asso-
ciated with the 5-year OS. Contrary to previous studies,
Aviles et al. [19] did not find any significant prognostic
factors that influenced response, event-free survival, or
overall survival.

Thus, there are clear differences in prognosis factors
identified in the literature and the management of high
and low-grade BL. Indeed, we can conclude that tumor
grade is a determinant factor for treatment strategies
for high-grade PBL. In this case, treatment consists of a
combination of anthracycline-based chemotherapy and
rituximab followed by consolidative ipsilateral breast
radiotherapy, which reduces the risk of local recurrence.

Even in our small study, the attitude is different depend-
ing on the authors. In fact, eight (8) patients underwent
surgery, seven (7) received only chemotherapy, and radi-
otherapy was combined with chemotherapy in 5 cases.

In the literature, it is demonstrated that PBL is an
aggressive tumor with high relapse rates, involving
extranodal sites mainly the central nervous system and
breast. And high central nervous system relapse rates in
up to 20% of patients result in poor overall survival rates,
so it is recommended to add central nervous system
prophylaxis to systemic treatment in PBL [11].

Conclusion

Primary breast lymphoma is a rare subset of extranodal
lymphoma that behaves differently from nodal lympho-
mas, and the optimal treatment modality is still in ques-
tion because of the small number of patients due to the
rarity of this disease. Surgery is not yet recommended.
However, the use of combination therapy produces the
most favorable results. The prognosis is poor because of
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frequent relapses in the CNS. The identification of prog-
nosis factors may help to indicate the adequate manage-
ment of PBL.
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