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INTRODUCTION: An estimated 30.000 breast implants are placed in the Netherlands annually. An increas-
ing amount of reports have linked implants to the rare anaplastic large cell lymphoma (ALCL). Other
implant-related lymphomas, such as those of B-cell lineage, are much rarer.
PRESENTATION OF CASE: A 62-year-old female presented with pain and Baker grade III capsular con-
traction of the right breast. Subpectorally placed textured anatomical implants had been in situ for 26
years after cosmetic augmentation. Magnetic Resonance Imaging (MRI) showed bilateral implant leakage.
Explantation of both implants confirmed bilateral leakage after which symptoms went into remission.
Three months later our patient noticed an erythematous area, scar swelling and serous fluid leakage
on the lateral side of the inframammary fold of the right breast. Siliconomas were excised bilaterally
together with a partial capsulectomy on the left. Histopathology and immunohistochemical analysis
showed monotonous small cell B-lymphocytic infiltration (CD20+, CD5+, CD23+, ALK-) in both capsules,
highly suggestive for chronic lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL).
DISCUSSION: CLL/SLL are classified as nearly the same disease. The primary difference is the localization;
CLL is found the bone marrow and blood whereas SLL is predominantly in the lymph nodes and spleen.
There are no previous descriptions of bilateral CLL/SLL found in periprosthetic capsules.
CONCLUSION: Breast implants are increasingly linked to various malignancies. In most cases, including
our patient, implant explantation together with long-term follow-up suffices. MRI yields additional value
in early stage diagnosis. More research is required to further optimize multidisciplinary care and improve
patient outcomes.

© 2020 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open

access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction disease as small lymphocytic lymphoma (SLL) [3]. Both are non-
Hodgkin’s lymphoma subtypes originating from the B-cell lineage.
The primary difference is the localization of leukemic cells; in CLL

the majority is found in the bone marrow and blood as opposed

Over the years, breast implants have acquired a prominent
role in the enhancement of breast aesthetics for reconstructive

and cosmetic purposes. It is estimated that between 25.000 and
30.000 breast implants are placed in the Netherlands annually
[1]. Since the 1990’s, an increasing amount of reports have linked
a rare type of T-cell lymphoma to breast implants. This breast
implant associated anaplastic large cell lymphoma (BIA-ALCL) is
extremely rare, however, it has been suggested that some rela-
tionship exists [2]. Other lymphomas, such as B-cell associated are
even rarer. The fourth edition of the World Health Organization
Classification of Tumours of Haematopoietic and Lymphoid Tissues
classifies chronic lymphocytic leukemia (CLL) as almost the same
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to SLL where they are predominantly found in the lymph nodes
and spleen. Previous literature has described CLL/SLL as primary
lymphoma of the breast but usually in combination with other
malignancies such as of the breast [4]. To our best of knowledge
there are no previous descriptions of CLL/SLL found bilaterally in
periprosthetic capsules. This article was composed in accordance
with the SCARE guidelines [5]. This study was exempted of ethical
approval by the hospital’s medical ethics committee.

2. Case report

In June 2018, a 62-year-old healthy Caucasian woman under-
went a standard follow-up magnetic resonance imaging (MRI) of
subpectorally placed textured anatomical breast implants [Allergan
(Dublin, Ireland)] in situ for 26 years after cosmetic augmentation.

2210-2612/©2020 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CCBY license (http://creativecommons.

org/licenses/by/4.0/).
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Fig. 1. Frontal view after explantation of the breast implants in our 62-year-old
patient.

Fig. 2. Swollen erythematous area on the lateral side of the inframammary fold of
the right breast.

She had never experienced any complaints related to the breast
implants. In 1990, she was treated for a basal cell carcinoma on
her left shoulder but has no other comorbidities except for past
tobacco use. Her eldest son was diagnosed with non-Hodgkin’s
lymphoma at age 12. In August 2018, the patient started experi-
encing pain and Baker grade III capsular contraction of the right
breast. Control MRI showed breast implant leakage. Explantation
of both implants in January 2019 showed bilateral leakage after
which symptoms went into remission. About three months later
our patient noted an erythematous area on the lateral side of
the inframammary fold of the right breast (Figs. 1 and 2). She
recalled that the scar of this breast had been swelling increas-
ingly followed by leakage of some serous fluid out of the scar.
Although not ill she was prescribed oral antibiotics (amoxicillin
clavulanate) for one week, without alleviating symptoms. Ultra-
sound echography of the right breast showed “snowstorm sign”,
suggestive for residual silicone after leakage. Subsequently, the
siliconomas and old scars were removed under local anesthesia
and send for pathological assessment. The pathology report stated
that the skin contained some macroscopic cystic abnormalities
filled with a mucous substance. Microscopically extensive fibrosis
was observed with round nucleate inflammatory cell infiltration,
multinucleated giant cell macrophages and foreign material, likely
silicone. Yet, the discomfort and inflammatory response continued
to exist for which another MRI was made. This showed bilateral
subpectoral residual silicone particles, with the largest silicone
pocket of about 2,3 x 1,5cm in the left breast (Figs. 3 and 4). In
June 2019, revision surgery was performed in order to remove the
siliconomas. Several superficially located siliconomas were excised
on the right side on the right side. On the left, a thickened capsule

3
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Fig. 3. Silicone residuals after explantation of the breast implants on protocol breast
MRI. The diameter of the largest silicone pocket (left) is 2.3 x 1.5 cm.

MRI mammae
C:1188.6, W: 1543.1
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Fig.4. Follow-up breast MRI after three months. No evident identifiable pathologies
such as macro level siliconomas as seen on earlier MRI. Possibly one lateral lymph
node (left) with minimal silicone residuals.

was found containing a substantial amount of silicone. Therefore,
a partial capsulectomy was performed simultaneously removing
the substance. Histopathology and immunohistochemical analysis
showed monotonous small cell B-lymphocytic infiltration (CD20+,
CD5+, CD23+, ALK-) in both capsules, highly suggestive for CLL/SLL
(Fig. 5a-e). Breast implant associated anaplastic large cell lym-
phoma (BIA-ALCL) was considered but excluded as CD30 tested
negative. Microbiology tested positive for Staphylococcus epider-
midis. After diagnosis, the hematology department was consulted
for systemic medical workup and further guidance. Complete blood
count (CBC) indicated a mild hypogammaglobulinemia (0.32 g/L
IgM and 5.6 g/L IgG) and leukocytosis (10.5 x 10%/L). In the periph-
eral blood there was an absolute number of 0.04 10e9/L (CD19+,
CD20+, CD5+, Lambda+, CD23+, CD43+, CD45+, and CD200+) mon-
oclonal B-cells. Abdominal ultrasound was made to investigate the
spleen and abdominal lymph nodes while thoracic X-rays were
made to assess the mediastinum and hilar lymph nodes; no sig-
nificant abnormalities were reported. Subsequent bone marrow
biopsy showed cell-rich tissue with large fields of atypical lym-
phocytes and grumulee pattern. Additionally, a low percentage of
monoclonal B-cells (0.04 x 10e9/L) in the peripheral blood after
explantation of the breast implants suggested either CLL/SLL local-
ized in the bone marrow and periprosthetic capsule or induced
by the prosthesis material. Time between follow-up appointments
will gradually be extended to six months if the lymphoma remains
in remission. No additional treatment was necessary. Follow-up
CBC and immunophenotyping will take place every three months
(or earlier in the case of new symptoms) and will be extended to
six months if the lymphoma remains in remission. Bone marrow
biopsy may be utilized in the future to follow-up on disease activity
and the effect of explantation.
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Fig. 5. a) Immunohistochemistry (ALK-staining) of tissue from the lateral and medial lower quadrant of the left breast of our 62-year-old patient. b) Immunohistochemistry
(CD3-staining) of tissue from the lateral and medial lower quadrant of the left breast of our 62-year-old patient. c) Immunohistochemistry (CD5-staining) of tissue from
the lateral and medial lower quadrant of the left breast of our 62-year-old patient. d) Immunohistochemistry (CD20-staining) of tissue from the lateral and medial lower
quadrant of the left breast of our 62-year-old patient. e) Immunohistochemistry (CD23-staining) of tissue from the lateral and medial lower quadrant of the left breast of our

62-year-old patient.

3. Discussion

Primary lymphomas of the breast are extremely rare and
account for only 0.5 percent of all breast malignancies the majority
of which are B-cell driven [6]. The association between B-cell lym-
phomas and implants was therefore previously discarded because
of the low incidence (contrary to BIA-ALCL) and variability [7].
A literature search yielded previous documentations of breast
implant associated B-cell lymphomas but none described CLL/SLL
in an otherwise healthy person. Other types included: (1) follicular
lymphoma [8], (2) primary effusion lymphoma [9], (3) lympho-
plasmacytic lymphoma [10], (4) nodal marginal zone; follicular
lymphoma [11], (5) large B-cell lymphoma [12], (6) intravascular
large B-cell lymphoma [13], and (7) low-grade B-cell lymphoma
[14]. Also, the majority were unilateral malignancies instead of
bilateral as was the case with our patient. In 2015, a case report
described CLL/SLL in a patient that had undergone alloplastic breast
reconstruction after bilateral prophylactic mastectomy [15]. How-
ever, we believe it is noteworthy to mention that the patient
suffered from Li-Fraumeni syndrome and germline mutations in
TP53 and was also diagnosed with intraductal carcinoma and BIA-
ALCL among other malignancies. Moreover, the authors did not
mention whether the CLL/SLL manifested inside of the peripros-
thetic capsule and if so, its laterality.

Most lymphomas of the breast originate from B-cells and are fre-
quently situated on the right side [16]. In our patient, monoclonal
B-cell lymphoma was found bilaterally. Tsimberidou et al. inves-
tigated the occurrence of other malignancies with CLL/SLL [17].
The authors found that 324 (16 percent) out of 2.028 patients had
a history of other malignancies while 227 (11.2 percent) devel-
oped one during the follow-up period. The most common ones
being skin, prostate and breast malignancies (30,13 and 9 percent,
respectively). Therefore, one may conclude that there could be a
relationship between the past basal cell carcinoma and the more
recently discovered CLL/SLL. Race has been shown to affect the inci-
dence with people of Caucasian descent being at a higher risk [18].
The incidence of CLL/SLL in Asian countries such as China and Japan
is estimated to be 10 percent of that in Western countries [19].
Familiar genetic predisposition has also been suggested to play a
key role with first-degree family members being at a higher risk
[20]. Goldin et al. found that 17 percent of first-degree family mem-
bers of CLL patients also have monoclonal B-cell lymphocytosis
[21]. Some studies have argued for genetic anticipation meaning
that the disease develops at an earlier age in following generations
[22,23]. This is consistent with the stories of our patient and her
son who was diagnosed with non-Hodgkin’s lymphoma at age 12.
To our knowledge no other family members have suffered from
similar (haematological) malignancies or CLL/SLL specifically. Other
factors such as (second hand) smoking and exposure to heavy sol-
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vents have been debated in the literature but have not (yet) been
proven to increase the risk of CLL/SLL [24,25].

The limited follow-up time may be considered a limitation
of this study. More time is needed to accurately report on the
long-term course of the disease. However, after explantation the
patients’ recovery has been swift, follow-up bloodwork indiffer-
ent and she has so far been doing well. Moreover, the primary
aim of this study is to report a possible association between breast
implants and CLL/SLL. This automatically presents the second limi-
tation whichis that the CLL/SLL may have been coincidental finding,
combined with infiltration into the capsule which also is peculiar
phenomenon. Unfortunately, we are not capable of fully under-
standing which mechanism initiated the disease in this patient.
We do believe there is a strong association with the implants due
to several reasons. Firstly, the patient first presented with symp-
toms surrounding her breast and did not experience any other
symptoms located elsewhere. Secondly, both breasts contained sili-
conomas due to bilateral implant leakage possibly causing a chronic
inflammatory response derailing the immune system. Thirdly, the
lymphoma went into remission after explantation of both implants
and so far no new symptoms have presented.

4. Conclusion

Primary lymphomas of the breast are extremely rare and most
originate from the B-cell lineage. However, implant-associated
breast lymphomas are increasingly being report and the major-
ity are of T-cell lineage. Similar to most breast implant-associated
lymphomas, explantation of the implant induced remission of the
lymphoma. Long-term follow-up is advised consisting of CBC and
immunophenotyping. MRI plays an important role in early stage
imaging and diagnosis. In this report we present the case of a
62-year-old woman with bilateral CLL/SLL found in periprosthetic
capsules.
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