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ABSTRACT

We describe splenomegaly and bilateral grade 2 Baker breast capsular contracture in a woman
who had undergone augmentation mammoplasty. This case represents the first documented
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instance of splenic marginal zone lymphoma, and is among the rare reports of B-cell lymphoma,

arising in a patient with breast implants.

Introduction

The medical literature currently contains twelve cases of
B-cell lymphoma occurring in patients with breast
implants, including follicular lymphoma, primary cutane-
ous follicle center lymphoma, intravascular large-cell
lymphoma, diffuse large B-cell lymphoma, marginal
zone lymphoma, and plasmablastic lymphoma ([1-11],
summarized in Table 1). An association between B-cell
lymphomas and implants has been previously dismissed
given the heterogeneity of such lymphoma cases.
However, there are noteworthy commonalities amongst
the cases. Many involved textured breast implants that
had been compromised. The case presented here is the
first case of splenic marginal zone B-cell lymphoma
associated with breast implants. While it is unclear
whether the ruptured implants directly contributed to
the development of lymphoma, silicone granulomas
from ruptured implants may have provided an immuno-
logic stimulus. Plastic surgeons should be encouraged
to report all cases of lymphoma associated with
implants in order to further investigate this relationship.

Case report

A 56-year-old woman presented with abdominal pain,
bloating, early satiety, changes in bowel habits, and
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weight loss. Her past medical history included a ten-
year history of progressive fatigue prompting early
retirement at age 50 and a five-year history of left
breast tenderness near her inframammary fold. She
had undergone augmentation mammoplasty with sub-
pectoral Dow Corning double lumen smooth implants
27 years previously and had never experienced a need
for replacement.

An abdominal CT scan revealed splenomegaly,
enlarged splenic hilar lymph nodes, and borderline-
enlarged periaortic lymph nodes (Figure 1). Subsequent
peripheral blood analysis and flow cytometric immuno-
phenotyping, revealed pancytopenia and a clonal B-cell
population with nonspecific immunophenotype and vil-
lous morphology. Her subsequent bone marrow aspir-
ate and core biopsy were most consistent with splenic
marginal zone lymphoma, occupying approximately
20% of marrow cellularity. Immunostains were positive
for CD20 and negative for Cyclin D1 (Figure 2). Flow
cytometry of the bone marrow showed a monoclonal
B-cell population expressing CD20 (bright), CD45, FMC-
7, CD19, CD11c (dim), CD22 (dim), and kappa immuno-
globulin light chain restriction. The monoclonal B-cells
were negative for CD5, CD10, and CD23.

A PET-CT scan demonstrated mildly hypermetabolic
epigastric lymph nodes, hypermetabolic splenomegaly
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Table 1. Cases of B-cell lymphomas associated with breast implants.

Time from
implantation
Age to lymphoma
Study (years) Implant (years) Presentation Treatment Lymphoma Diagnosis
Cook et al. 1995 56 Silicone 6 Palpable mass and Mass resection, contracture Follicular lymphoma
Polyurethane contracture correction, implant
replacement
Nichter et al. 2012 58 Saline and silicone 22 Contracture and axillary Implant removal and Follicular lymphoma and
No additional information lymphadenopathy capsulectomy nodal marginal
available zone lymphoma
Jones et al. 2014 69 Silicone 6 Pain and swelling Radiation therapy Primary cutaneous follicle
Smooth, moderate plus around sternum center lymphoma
Smith et al. 2014 83 Silicone 44 Swelling and fluid Implant removal and complete  Diffuse large B-cell
Smooth Arion surrounding capsulectomy lymphoma, not
right breast otherwise specified
Moling et al. 2016 48 Silicone 4 Fever, splenomegaly, and Implant removal, partial Intravascular large B-cell
Polytech 44-G hemophagocytic capsulectomy, R-CHOP?, lymphoma
lymphobhistiocytosis intrathecal methotrexate
Chen et al. 2018 34 Silicone 14 Recurrent capsular Implant removal, mastectomy,  Low-grade B-cell
Poly-implant prosthesis contracture complete lymphoma/extranodal
capsulectomy, rituximab marginal zone
lymphoma
Har-Shai 59 Silicone 1" Swelling and fluid Implant removal and complete  Anaplastic large cell
et al. 2019 Textured NAGOR surrounding left breast capsulectomy lymphoma and
extranodal marginal
zone lymphoma
Geethakumari 74 Saline 40 Pain, swelling, and fluid Implant removal, complete Plasmablastic lymphoma
et al. 2019 No additional information surrounding left breast capsulectomy, V-EPOCH® +
available bortezomib,
consolidative radiation
Larrimore 70 Silicone 28 Asymptomatic breast Implant removal and complete  Diffuse large B-cell
et al. 2019 Nontextured mass on imaging capsulectomy lymphoma, not
otherwise specified
Evans et al. 2020 69 Silicone 11 Swelling and fluid Implant removal, complete Anaplastic large cell
Textured McGhan surrounding capsulectomy, lymphoma and
right breast bendamustine + rituximab extranodal marginal
zone lymphoma
Evans et al. 2020 62 Silicone 36 Swelling and fluid Implant removal and complete  Extranodal marginal
Textured McGhan surrounding capsulectomy zone lymphoma
right breast
Evans et al. 2020 61 Saline 21 Swelling and painful mass ~ R-CHOP® Diffuse large B-cell

No additional information
available

lymphoma

Figure 1. The patient’s abdominal CT scan demonstrates mas-
sive splenomegaly with adjacent abdominal lymphadenopathy.

consistent with lymphoma, left breast increased meta-
bolic activity suspicious for capsulitis, and bilateral find-
ings suspicious for implant rupture. Subsequent breast
MRI showed right implant intra-capsular contained rup-
ture and left implant rupture with extracapsular silicone
extension. There were two discrete 5-mm foci of extrac-
apsular silicone along the inferior medial aspect of the

left implant. Physical exam showed bilateral grade 2
Baker capsular contracture and no lymphadenopathy.
The patient received weekly rituximab treatment for
four weeks and also underwent bilateral capsulectomy
and implant removal. Histologic examination of the
excised capsular tissue demonstrated a marked inflam-
matory response and silicone granulomata, but no
overt malignancy. On follow up eight years after ther-
apy, the patient is currently alive without evidence
of disease.

Discussion

Splenic marginal zone B-cell lymphoma is a rare malig-
nancy, accounting for less than 2% of all lymphoma
cases [12]. It was first described in 1992 and is now
considered a separate entity in the World Health
Organization (WHO) classification [13]. The three types
of marginal zone B-cell lymphomas are splenic mar-
ginal zone lymphoma (SMZL), nodal marginal zone
lymphoma (NMZL), and extranodal marginal zone
lymphoma of mucosa-associated lymphoid tissue
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Figure 2. Microscopic examination of the patient’s peripheral blood smeared reveals atypical lymphocytes with villous morph-
ology (A, 1000x magnification). Her bone marrow contained prominent lymphoid aggregates accounting for approximately 20% of
the marrow’s cellularity (B, 200x magnification) that were composed of B-cells positive for CD20 by immunohistochemistry (C,

200x magnification).

(MALT lymphoma). The diagnosis of SMZL is made
based on lymphocyte morphology, immunopheno-
type, cytogenetic abnormalities, bone marrow hist-
ology, and spleen histology if available. When
microscopic examination of the spleen is not possible,
clinical splenomegaly and typical morphologic and
immunophenotypic blood and bone marrow findings
are sufficient to make a diagnosis.

SMZL typically affects patients in the sixth decade
without gender predominance. Main features include
symptomatic massive splenomegaly, lymphocytosis,
and cytopenias. Lymphadenopathy and extralymphatic
organ involvement are uncommon [14]. Although no
therapy is curative, this lymphoma type is indolent in
nature. Median survival is roughly 10years and there
is greater than 60% 5-year survival [15-20].

An association may exist between marginal zone
lymphomas and sustained immunologic stimulus. For
example, gastric MALT lymphoma often arises in the
setting of Helicobacter pylori infection. SMZL is associ-
ated with viruses, such as hepatitis C virus and
Kaposi's sarcoma- associated herpes virus [21-24]. One
study found that autoimmune phenomena were pre-
sent in 20% of SMZL patients [25]. In the case pre-
sented here, the patient had nodules near her left
inframammary fold for five years, which were later
found to be silicone granulomas from implant rupture.
While it is unclear whether the ruptured implant dir-
ectly contributed to the development of lymphoma,
silicone granulomas from ruptured implants may have
provided such an immunologic stimulus.

Of note, silicone prostheses have been reported in
association with lymphoma arising at anatomic sites
other than the breasts. To date, two cases of anaplas-
tic large cell lymphoma have been documented adja-
cent to gluteal implants [26,27]. These patients lend
support to the hypothesis that silicone leakage con-
tributed to lymphoma development. While the

argument can be made for loco-regional lymphomas
occurring as a result of close-proximity immunologic
stimuli, the data is less convincing as to whether dis-
rupted implants are responsible for systemic lympho-
mas. The medical literature currently describes two
patients with compromised silicone implants who pre-
sented with follicular lymphoma and intravascular
large B-cell lymphoma outside of their breast tissue
[3,4]. However, systemic lymphomas arising in women
with breast implants could be purely coincidental.
Upon conducting a Surveillance, Epidemiology, and
End Results (SEER) incidence database query from
1975 to 2019, we have detected no statistically signifi-
cant correlation between B-cell lymphoma develop-
ment and the presence of breast implants. Similar
findings have been discussed previously [28].
Therefore, we must be hesitant to infer causation
between breast augmentation and B-cell lymphoma
based on the less than 15 published cases.

Conclusions

This case is the first report of splenic marginal zone
lymphoma associated with ruptured silicone implants.
There are now thirteen reports of B-cell lymphomas
developing in implanted patients. Several involved
leaking or ruptured silicone implants. Because of the
rarity of B-cell lymphomas in augmented patients,
there is less likely to be an association between B-cell
lymphomas and ruptured silicone implants. To further
investigate this possible association, plastic surgeons
should report all cases of lymphoma, both B- and T-
cell, in the context of breast implants.

Disclosure statement

This case report was not sponsored by any grants or other
sources of financial support.



The authors declare that there is no conflict of interest
regarding the publication of this paper.

The patient described in our paper has given written con-
sent to the inclusion of material pertaining to her, has
acknowledged that she cannot be identified via the paper,
and we have fully anonymized her.

All mandatory laboratory health and safety procedures
have been complied with in the course of conducting any
experimental work reported in our paper.

References

(1

[2]

B3l

(4]

(5]

(6]

[7]

(8]

[9]

[10]

(111

[12]

Cook PD, Osbourne BM, Connor RL, et al. Follicular
lymphoma adjacent to foreign body granulomatous
inflammation and fibrosis surrounding silicone breast
prosthesis. Am J Surg Pathol. 1995;19(6):712-717.
Kraemer DM, Tony HP, Gattenlohner S, et al.
Lymphoplasmacytic lymphoma in a patient with leak-
ing silicone implant. Haematologica. 2004;89(4):ELTO1.
Nichter LS, Mueller MA, Burns RG, et al. First report of
nodal marginal zone B-cell lymphoma associated with
breast implants. Plast Reconstr Surg. 2012;129(3):
576e-578e.

Moling O, Piccin A, Tauber M, et al. Intravascular large
B-cell lymphoma associated with silicone breast
implant, HLA-DRB1*11:01, and HLA-DQB1*03:01 mani-
festing as macrophage activation syndrome and with
severe neurological symptoms: a case report. J Med
Case Rep. 2016;10(1):254.

Smith BK, Gray SS. Large B-cell lymphoma occurring
in a breast implant capsule. Plast Reconstr Surg. 2014;
134(4):670e-671e.

Chen V, Hoang D, Clancy S. Breast implant-associated
bilateral B-cell lymphoma. Aesthet Surg J. 2020;40(2):
NP52-NP58.

Har-Shai L, Har-Shai Y, Metanes |, et al. Composite
breast implant-associated anaplastic large cell lymph-
oma (BIA-ALCL) and extra-nodal marginal zone
lymphoma (MZL) in the capsule of a silicone breast
implant. Autoimmun Rev. 2019;18(5):556-557.
Geethakumari PR, Markantonis J, Shah JL, et al. Breast
implant-associated plasmablastic lymphoma: a case
report and discussion of the literature. Clin
Lymphoma Myeloma Leuk. 2019;19(10):e568-e572.
Evans MG, Miranda RN, Young PA, et al. B-cell lym-
phomas associated with breast implants: report of
three cases and review of the literature. Ann of Diag
Path. 2020;46:151512.

Jones JC, Chokshi S, Pistenmaa D, et al. Primary cuta-
neous follicle center lymphoma arising adjacent to
silicone breast implant. Clin Breast Cancer. 2014;14(2):
e65-e67.

Larrimore C, Jaghab A. A rare case of breast implant-
associated diffuse large B-cell lymphoma. Case Rep
Oncol Med. 2019;2019:1801942.

Bennett M, Schechter GP. Treatment of splenic mar-
ginal zone lymphoma: splenectomy versus rituximab.
Semin Hematol. 2010;47(2):143-147.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

CASE REPORTS IN PLASTIC SURGERY AND HAND SURGERY 49

Schmid C, Kirkham N, Diss T, et al. Splenic marginal
zone cell lymphoma. Am J Surg Pathol. 1992;16(5):
455-466.

Matutes E, Oscier D, Montalban C, et al. Splenic mar-
ginal zone lymphoma proposals for a revision of diag-
nostic, staging and therapeutic criteria. Leukemia.
2008;22(3):487-495.

Thieblemont C, Felman P, Callet-Bauchu E, et al.
Splenic marginal-zone lymphoma: a distinct clinical
and pathological entity. Lancet Oncol. 2003;4(2):
95-103.

Arcaini L, Lazzarino M, Colombo N, et al. Splenic mar-
ginal zone lymphoma: a prognostic model for clinical
use. Blood. 2006;107(12):4643-4649.

Chacén JI, Mollejo M, Munoz E, et al. Splenic marginal
zone lymphoma: clinical characteristics and prognos-
tic factors in a series of 60 patients. Blood. 2002;
100(5):1648-1654.

Troussard X, Valensi F, Duchayne E, et al. Splenic
lymphoma with villous lymphocytes: clinical presenta-
tion, biology and prognostic factors in a series of 100
patients. Br J Haematol. 1996;93(3):731-736.

lannitto E, Ambrosetti A, Ammatuna E, et al. Splenic
marginal zone lymphoma with or without villous lym-
phocytes. Hematologic findings and outcomes in a
series of 57 patients. Cancer. 2004;101(9):2050-2057.
Parry-Jones N, Matutes E, Gruszka-Westwood AM,
et al. Prognostic features of splenic lymphoma with
villous lymphocytes: a report on 129 patients. Br J
Haematol. 2003;120(5):759-764.

Arcaini L, Orlandi E, Scotti M, et al. Combination of rit-
uximab, cyclophosphamide, and vincristine induces
complete hematologic remission of splenic marginal
zone lymphoma. Clin Lymphoma. 2004;4(4):250-252.
Mele A, Pulsoni A, Bianco E, et al. Hepatitis C virus
and B-cell non-Hodgkin lymphomas: an Italian multi-
center case-control study. Blood. 2003;102(3):996-999.
Hermine O, Lefrere F, Bronowicki JP, et al. Regression
of splenic lymphoma with villous lymphocytes after
treatment of hepatitis C virus infection. N Engl J Med.
2002;347(2):89-94.

Benavente Y, Mbisa G, Labo N, et al. Antibodies
against lytic and latent Kaposi's sarcoma-associated
herpes virus antigens and lymphoma in the European
EpiLymph case-control study. Br J Cancer. 2011;
105(11):1768-1771.

Thieblemont C, Felman P, Berger F, et al. Treatment
of splenic marginal zone B-cell lymphoma: an analysis
of 81 patients. Clin Lymphoma. 2002;3(1):41-47.
Mendes J, Mendes Maykeh VA, Frascino LF, et al.
Gluteal implant-associated anaplastic large cell lymph-
oma. Plast Reconstr Surg. 2019;144(3):610-613.

Shauly O, Gould DJ, Siddiqi |, et al. The first reported
case of gluteal implant-associated anaplastic large cell
Lymphoma (ALCL). Aesthet Surg J. 2019;39(7):
NP253-NP258.

Laurent C, Haioun C, Brousset P, et al. New insights
into breast implant-associated anaplastic large cell
lymphoma. Curr Opin Oncol. 2018;30(5):292-300.



	Abstract
	Introduction
	Case report
	Discussion
	Conclusions
	Disclosure statement
	References


