RaDp1oLOGY CASE REPORTS 17 (2022) 1261-1265

Available online at www.sciencedirect.com

journal homepage: www.elsevier.com/locate/radcr

ScienceDirect

RADIOLOGY

CASE
REPORTS

Case report

Silicone exposure associated with breast papillary
lesion: A case report™ " *

Eduardo de Faria Castro Fleury, MD, PhD

Radiologist at Instituto Brasileiro de Controle do Cédncer — IBCC, Séo Paulo, Brasil

ARTICLE INFO

ABSTRACT

Article history:

Received 10 December 2021
Revised 13 January 2022
Accepted 13 January 2022

Keywords:

Breast implant

Silicones

Granuloma

Magnetic resonance imaging
Breast implant-associated
anaplastic large cell lymphoma
Metaplasia

We described a breast papillary lesion related to silicone breast implant exposure. The case
reportis in accordance with our initial publication, where we proposed that silicone particles
may trigger a process of reverse morphogenesis in pericapsular tissue resulting in metapla-
sia of the epithelial cells. The relationship between breast metaplasia and silicone implants
is still little discussed in the literature. Our current study is based on evidence obtained from
the files of a patient with a six-year-old history of silicone breast implant, which resulted
in a diagnosis of a papillary lesion after a percutaneous breast biopsy. Currently, the main
complications related to implants reported in the literature are intra- and extra-capsular
ruptures, capsular contracture, and the most severe, breast implant-associated anaplastic
large cell lymphoma. However, another complication not yet widely accepted in the litera-
ture is breast implant illness, resulting from silicone induced granuloma of breast implant
capsule. Many medical specialists are skeptical about silicone disease potential and argue
the lack of scientific evidence to support its existence. We believe that presenting these
findings and the appropriate discussion of the results should contribute to a better under-
standing of the pathologies related to breast implants. It is worth mentioning that the safety
of breast implants must be questioned.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Abbreviation: BIAALCL, breast implant-associated anaplastic large cell lymphoma; BII, breast implant illness; SIGBIC, silicone-induced

granuloma of breast implant capsule; BMRI, breast magnetic resonance imaging.
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Introduction

We recently published a theory describing the possibility of
silicone leakage in the genesis of epithelial breast cancers. We
described the neoplasia pathway from the macroscopic intact
implant gel extravasation to the extracapsular space, the lo-
cal aggressiveness and immunosuppressive agent exerted by
the inflammatory response, followed by the direct toxicity of
the silicone particle in the tumor microenvironment, to the
metaplasia of the pericapsular epithelial cells exposed to the
silicone [1].

Silicone implants are widely used in clinical practice for
aesthetic and breast reconstruction purposes. Currently, the
main complications related to implants reported in the liter-
ature are intra- and extracapsular ruptures, capsular contrac-
ture, and the most severe, breast implant-associated anaplas-
tic large cell lymphoma. However, another complication not
yet widely accepted in the literature is breast implant illness,
resulting from silicone induced granuloma of breast implant
capsule (SIGBIC) [2,3]. Many medical specialists are skeptical
about breast implant illness and argue the lack of scientific ev-
idence to support its existence [4]. The relationship between
breast cancer and silicone implants is still little discussed in
the literature [5,6].

Since 2017, we have been prospectively studying silicone
implants in patients referred for breast magnetic resonance
imaging. We observed the incidence of breast carcinoma in

about 5% of these patients and described some common find-
ings in the evolution control in these patients. We elaborated
a theory supported by our findings, where we tried to describe
the role of silicone in breast cancer development in patients
with implants. We used an index case where the findings were
well documented [1,7].

In this case report, we followed up a patient with a silicone
breast implant, that resulted in a papillary lesion from preop-
erative histological diagnosis after a percutaneous biopsy.

We correlated the findings with the anatomopathological
study and imaging results to validate the previous study’s the-
ory, where we tried to link the breast implant with cell meta-
plasia.

Case report

A 32-year-old patient with a story of aesthetic breast-
augmentation surgery using silicone breast implants for six
years. She reported a fast-growing lump of two months dura-
tion in her right breast. She underwent breast ultrasound (US)
scan and magnetic resonance imaging for diagnosis. The US
images showed a tumor with irregular fibrous surface (Fig. 1)
similar to the MRI findings (Fig. 2). In the implant fibrous cap-
sule, we described a vascularized complex solid-cystic mass
in color Doppler images.

Fig. 1 - Ultrasonography of the right breast (A-C). Blue asterisk presents a solid-cystic mass in the pericapsular region (A).
The green arrow shows a vascularized infiltrative lesion invading the fibrous capsule of the implant (B). Arterial
enhancement pattern in the mass vegetation at Doppler scan (C).
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Fig. 2 - Magnetic resonance imaging of the same lesion (A-D). T2-weighted sequence (A), T1-weighted sequence (B),
post-contrast sequence (C) and sagittal DP-weighted sequence (dD. The blue asterisk represents the solid-cystic mass, while
the red triangle represents the breast implant. The green arrow shows the area of tumor infiltration into the prosthesis.

Fig. 3 - Macroscopy and microscopy of breast implants (A-D). The red triangle shows the textured breast implant, with no
evident signs of rupture, and the tumor area is marked with patent blue (A and B). Microscopy of the implant shell showing
irregularity of the surface with heterogeneous content inside (C). When pressing the implant, discontinuity of the implant
area is observed with exposure to the internal content. There is still vascularization inside and foci of fat in between (D).
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Fig. 4 - Macroscopy and microscopy of the surgical specimen (A-F). Surgical specimen showing solid-cystic mass, with
vegetations inside the lesion represented by the blue arrow (A). The yellow star represents the fibrous capsule B). In the
green arrow, a matrix of typical lymphocytes is observed between the area of fibrosis (C). The blue asterisk represents giant
cell (D), while the black arrow points to foamy histiocytes (E). The blue arrow shows the microscopy of the papillary lesion (F).

During surgery, the silicone implant was painted with
patent blue to delimitate the tumor site. Macroscopically, the
prosthesis showed no rupture signs. It was observed in the
patent blue projection area through microscopy, a discontinu-
ity of the implant surface with exposure of its contents to the
extracapsular surface (Fig. 3).

The surgical specimen showed a solid-cystic lesion
with vegetations inside, while the microscopic examination
showed a complex papillary lesion with an intense inflamma-
tory process. The dominant inflammatory process cells were
T-cell lymphocytes and foamy histiocytes (Fig. 4).

The final pathological diagnosis was a papillary lesion. The
lesion site was evidenced by a shell discontinuity of the im-
plant, where silicone content extravasation was observed.

The patient opted to replace the old implant with a new
breast implant from another brand and underwent routine
imaging screening for follow-up.

Discussion

The relationship between breast implants and tumor genesis
is controversial in the literature. Some studies reported the as-
sociation between breast carcinoma and silicone implants but
do not describe the pathology pathway for neoplasm develop-
ment [8]. Some articles still report breast sarcoma cases in pa-
tients with implants but do not describe the pathophysiology
and the trigger point of the development of these tumors [9].
In a recent article, we described the possible pathway of
breast carcinoma in patients with silicone implants. The the-
ory is based on metaplasia concepts, T-cell dysfunction in can-
cer immunity, inhibitory cells in the tumor microenvironment,
morphogenesis, and bauplan. We described the association of

breast carcinoma in patients with breast implant who pre-
sented with the same MRI and US imaging findings [1].

However, there seem to be no studies in the medical litera-
ture associating silicone breast implants to benign neoplasms
According to our theory, chronic and constant exposure to sili-
cone in the tumor microenvironment could determine aggres-
sion and metaplasia in target cells, findings similar to those
reported in Barrett’s mucosa in the distal esophagus. As de-
scribed in the esophagus, only a few cases will progress to car-
cinoma.

In this case report, the patient had a complex solid-cystic
lesion in the right breast. The imaging pattern is very simi-
lar to that described in patients with undifferentiated carci-
noma in our published article. In both US and MRI, an area of
discontinuity of the fibrous capsule is observed, serving as a
communication channel between the tumor and the intracap-
sular region.

Upon the examination of the implant microscopically,
there was discontinuity of the surface of the implant, expos-
ingits internal content. According to the theory, a silicone par-
ticle considered cytotoxic migrates out of the implant. This
toxic particle will also trigger an inflammatory process at the
fibrous capsule mediated by macrophage activation and lym-
phocyte recruitment. When extracapsular, it can act directly
on the breast glandular tissue and determine local metapla-
sia [1,10].

As explained in the previous study, the direct toxicity of
silicone with the products of the inflammatory process can
be toxic to epithelial cells, triggering cellular aggression and
metaplasia. Associated with this, the dysfunction of T cells
determining changes in immunity to cancer and reverse mor-
phogenesis contribute to the explanation of tumor genesis,
which can vary from benign lesions, as in the case presented,
to malignant lesions, as in the cases described in the original
article of our hypothesis.
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This article aims to discuss breast implant toxicity and
metaplasia in the extracapsular environment. In our experi-
ence, we believe that the development of neoplasia related to
silicone implants are underreported due to a lack of knowl-
edge and appropriate investigation for these complications.
We believe that disseminating these findings and the appro-
priate discussion of the results should contribute to a better
understanding of the pathologies related to breast implants. It
is worth mentioning that the safety of breast implants must
be questioned.

This case report is presented with robust original evidence
that postulates the potential of chronic silicone exposure to
the pericapsular space as the trigger point to promote cell
metaplasia, in accordance to our previous publication.

Reporting checklist

The authors have completed the CARE reporting checklist.

Ethical statement

The authors are accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and
resolved. Written informed consent was obtained from the
patient for publication of this manuscript and any accompa-
nying images. All procedures performed in studies involving
human participants were in accordance with the ethical stan-
dards of the institutional and/or national research commit-
tee(s) and with the Helsinki Declaration (as revised in 2013).

Patient consent statement

Written informed consent for the publication of this Case Re-
port has been obtained.
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