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Abstract

malignancy.

Background Implant rupture is one of the complications of breast augmentation surgery. The rupture of silicone
implants is often insidious, potentially causing problems at any time. This is a case report of the rupture of 145-cc
breast implants manufactured by Dow Corning Corporation and their removal at 40 years after augmentation.

Case Presentation A 70-year-old female patient was admitted for the removal of a lump in the upper and inner
quadrants of the right breast. After a detailed examination, a rupture of the bilateral breast implants was diagnosed.
Explantation without replacement was performed; the entire procedure proceeded smoothly. Immunohistochemical
staining revealed siliconoma with lymphoid hyperplasia and calcification in the bilateral breasts with no signs of

Conclusions Silicone breast augmentation is one of the most popular aesthetic surgical procedures worldwide.
Therefore, it is important to educate patients on the need for close monitoring of their implants after augmentation
through magnetic resonance imaging or ultrasound to facilitate early detection of any changes before a rupture
occurs. Early detection of the implant rupture, in turn, will facilitate early and effective management.
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Background

Since its invention, silicone breast implants have become
essential for aesthetic and reconstructive plastic surgery
globally. According to the American Society of Plastic
Surgeons, more than 300,000 breast augmentation proce-
dures were performed in 2021, and breast augmentation
has been among the top five cosmetic surgical proce-
dures since 2006. In 2020, silicone and saline implants
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were used in 84% and 16% of all breast augmentations,
respectively [1].

Implant rupture is a well-known complication of breast
augmentation surgeries; breast implants cannot last for-
ever. A previous study showed that an average rupture
rate for silicone implants is 3—-20 years [2]. The 10-year
rupture-free implant survival rate for intact implants at
3 years is estimated to be 83-85%, with older implants
expected to have poorer survival rates [2—4]. Core clinical
trial data also divided the 10-year rupture rate according
to different brands as follows: Allergan (Dublin, Ire-
land), 9.3-17.7%; Mentor (Irvine, CA, USA), 6.6—24.2%;
and Sientra (Irvine, CA, USA), 8.7% [3]. Some risk fac-
tors for rupture include wearing underwire bras and seat
belts and undergoing mammography [5]. Free silicone
reacts with the surrounding tissues to form a fibrous cap-
sule, owing to a natural foreign-body reaction [6]. The
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cohesiveness of the silicone gel allows it to stay within
the capsular scar when the shell ruptures, thereby main-
taining breast volume. This manifests as a ‘silent’ implant
rupture as no clinically significant signs or symptoms
are observed, which explains the unawareness among
patients. Silicone implant ruptures were recorded in 8%
of asymptomatic women [7] and 33% of symptomatic
women [8]. Symptomatic patients often present with size
change, pain, lump, breast capsular contracture, or asym-
metry [3]. As a result, the U.S. Food and Drug Admin-
istration (FDA) has recommended magnetic resonance
imaging (MRI) or ultrasound of silicone gel implants at
5-6 years after implantation, and every 2-3 years there-
after to screen for silent rupture [9]. Early detection will
allow doctors and specialists to carry out early manage-
ment of this condition. This case report discusses the
rupture of breast implants and their removal 40 years
after augmentation without regular follow-ups.

Case presentation
A 70-year-old female patient presented with a lump in
the upper and inner quadrants (UIQ) of the right breast.
It was a painless mass associated with an erythema-
tous skin change of approximately 3 cm and progressive
enlargement (Fig. 1). She had undergone silicone gel-
filled augmented mammoplasty at a private hospital in
Taipei 40 years ago without any complications. After the
augmentation, she did not undergo regular follow-ups for
her breast implants. She had no medical or family his-
tory of breast cancer that would significantly affect her
implants and no injury involving the chest area, and she
had not received a breast massage. Physical examination
revealed bilateral hardened breasts and palpable and vis-
ible implants. These signs and symptoms were consistent
with capsular contractures corresponding to grade IV on
the Baker scale. Breast sonography (Fig. 2a) revealed scat-
tered hypoechoic nodules with sizes of <5 mm in both
breasts. Owing to the breast implants, fine-needle aspi-
ration cytology was not attempted. Breast MRI (Fig. 2b,
¢) findings revealed silicone leakage around the right
implant with focal fibrosis and a bulging configuration
in the UIQ of the right breast. Concerned regarding the
possible side effects of the silicone, the patient requested
the implant to be removed without any replacement.
After obtaining informed consent, the breast tumour
in her right breast was excised (Fig. 3b), both breast
implants were removed, and capsulectomy was per-
formed for both breasts (excision of the siliconoma of
both breasts) in October 2022. The surgery was per-
formed via her previous 3-cm inframammary inci-
sion. The implants and their surrounding capsules were
removed from the subglandular layer. Next, the silicone
gel was spread to the surrounding tissue (Fig. 3). Both
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implants were clinically intact, and the capsules were sent
for pathological analysis.

Upon removal, the implants were reported to be 145-cc
bilateral breast implants manufactured by Dow Corning
Corporation (Fig. 4). The silicone gel was clear and yel-
lowish. The shells were thick, without Dacron fixation
patches on the posterior surface. Implants with this con-
figuration were manufactured in the 1980s.

The patient had an uneventful postoperative recovery
and was discharged the day after surgery. After 1 week,
she visited our outpatient department for a follow-up
examination. She did not exhibit or report any con-
cerns regarding wound recovery. Immunohistochemical
staining revealed siliconoma with lymphoid hyperplasia
and calcification in the bilateral breasts with no signs of
malignancy. However, the patient was satisfied with the
postoperative results (Fig. 5).

Discussion and conclusions

Implant evolution

In the early 1960s, under the aegis of the Dow Corning
Corporation, two surgeons, Frank Gerow and Thomas
Cronin from Houston (Texas, USA) [10], proposed
the first silicone implant. Over time, silicone gel-filled
devices have undergone considerable advancements in
design and have been subject to significant international
scrutiny and controversy regarding their safety. Safety
concerns ultimately resulted in a moratorium on silicone
implants in the US from 1992 to 2000. Fourteen years
later, silicone implants from two manufacturers, Men-
tor and Allergan, were approved by the FDA in Novem-
ber 2006 after research on long-term efficacy, safety, risk
rates of rupture, capsular contracture, and reoperation;
Sientra was later approved for augmentation and recon-
struction [11].

The first generation of silicone implants from the
1960s included a thick silicone elastomer and thick sili-
cone gel. Several Dacron fixation patches were fixed
on the rear side to maintain the correct implant posi-
tion. They had a firm consistency and were associated
with a high incidence of capsular contracture and an
increased risk of rupture due to the patches [12]. Con-
sequently, second-generation implants were introduced
in the 1970s to reduce the incidence of capsular con-
traction by incorporating thinner shells, less viscous gel
fills, and Dacron-free patches; however, these increased
the silicone bleed-through and rupture rates. In the early
1980s, third-generation implants focused on improving
shell strength and permeability to reduce silicone bleed-
through, implant rupture, and subsequent gel migration
[13]. A fourth-generation implant, developed in the late
1980s, consisted of thick elastomer shells, more cohe-
sive gel fills, and shell texturing. In the early 1990s, the
fifth-generation implant devices pioneered an anatomical
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Fig. 1 A 70-year-old female patient was admitted for implant explantation. (a) A painless mass associated with an erythematous skin change of approxi-
mately 3 cm in the upper and inner quadrants of the right breast that had persisted for years; progressive enlargement is noted. (b) Profile view of the left
breast. (c) Quarter view of the left breast. (d) Profile view of the right breast. () Quarter view of the right breast

shape with a highly cohesive shape-stable gel filler and In our case, the patient had undergone breast augmen-
rough outer shell surface [14]. The textured surface tation 40 years ago, probably in the 1980s. Given the high
aimed to improve implant stability and to prevent capsu-  rupture rate of second-generation implants, the implants
lar contraction [15]. used by our patient most likely belonged to the more



Wu et al. BMC Geriatrics (2023) 23:589 Page 4 of 8

18L6 HD
Ry

General

MI:1.2
29fps

MapC/ST3

Fig. 2 Diagnosis based on breast sonography and MRI. (@) Breast sonography shows intracapsular rupture of the implant. We observed a loss of the
integrity of the shell with its fragments inside the implant (stepladder sign, left arrow). We observed an extracapsular rupture of the implant. The evident
snowstorm pattern (right arrow) of the silicone outside the shell is characteristic of silicone outside the implant. (b) In MRI findings, the ‘linguine sign'rep-
resents intracapsular rupture. () MRI shows that the ruptured implant migrated freely beyond the envelope and the fibrous capsule into the surrounding
breast tissue. MRI, magnetic resonance imaging



Wu et al. BMC Geriatrics

(2023) 23:589

Page 5 of 8

Fig. 3 Operation findings. (a) A sticky gel-like material could be observed diffusing into the surrounding tissues of the left breast. (b) A gel-like material
could be observed when dissecting through the upper and inner quadrants lump of the right breast

durable third-generation implants produced by the Dow
Corning Corporation.

Diagnosis of implant rupture

One study showed that rupture of silicone implants
occurred 12 years after implantation on average [16].
The degree of silicone implant rupture can be classi-
fied into 3 types: intracapsular, extracapsular or leakage.
Intracapsular rupture refers to the silicone still confined
within the fibrous capsule enveloping the implant. Extra-
capsular rupture takes place when visible silicone mate-
rial is present outside the fibrous capsule that surrounds
the implant. While leakage refers to silicone material
permeating through the intact shell of the implant [17].
When a saline implant ruptures, the breast deflates, and
salt water is absorbed by the body. In contrast, the detec-
tion of silicone implant rupture can be time consuming.
The gel is not absorbed; thus, it spreads to the adjacent
lymph nodes and lungs, forming granulomas in the arm,
chest, or any other part of the body. Various diagnostic
tools for implant rupture are available, including MRI,
ultrasound, mammography, computed tomography, and
physical examination. The latter is unreliable because it
only has a sensitivity of 30% [6]. In contrast, MRI is ideal
for detecting implant rupture, with a sensitivity of 100%
and specificity of 54% for detecting rupture or leakage
[18]. The ‘linguine sign’ has been reported to have a sen-
sitivity of 93% and specificity of 65% in breakage detec-
tion. In comparison, ultrasound had a sensitivity of 67%,
a specificity of 92%, and an accuracy of 77% in breakage
detection [14]. FDA recommends MRI or ultrasound of
silicone gel implants at 5-6 years after implantation and
every 2—3 years to screen for silent rupture [9].

In our case, ultrasonography showed the stepladder
and snowstorm signs (Fig. 2a), which indicated intracap-
sular and extracapsular rupture, respectively. In addition,
the ‘linguine sign’ was present on breast MRI (Fig. 2b)
findings, which revealed an intracapsular rupture of both
breasts.

Health implications

Health implications have been a concern for several
studies. In most cases, an implant rupture does not
appear to produce significant clinical symptoms or
activate the humoral immune system. In rare cases, it
can cause severe local problems [19]. However, these
risks are inherent, as with any surgical procedure.
Breast implants have been linked to lymphomas, auto-
immune disorders, and systemic illnesses [20]. While
ruptured silicone breast implants may cause silicone
migration through the tissues, these foreign bodies
can react with the surrounding tissues and form sili-
cone granulomas, also known as siliconoma [21]. Sili-
conoma may occur locally or present at a distant site
from the implant. It can create a firm mass, causing
local tissue destruction, ulceration, scarring, or nerve
damage [22]. Silicone lymphadenopathy is a complica-
tion resulting from distant migration to axillary or cer-
vical lymph nodes. In pathological analysis, one of the
lymph nodes showed histiocytic necrotising lymph-
adenitis (Kikuchi disease), which was interpreted as a
localised immune response, owing to a sudden expo-
sure to a large amount of silicones [23]. A previous
study suggested the association of extracapsular sili-
cone use with an increased risk of fibromyalgia. It is
a disorder characterised by widespread pain, fatigue,
and sleep disturbance [21].
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Fig. 4 Removal of implants and tissues during surgery. (@) Implants and surrounding tissues formed a capsule, right. (b) Ruptured implant and capsule-

forming tissue, left

There are insufficient studies for the health impli-
cations of silicone breast implant rupture. However,
there are reports on distant silicone migration mimick-
ing breast cancer, pneumonitis, pulmonary embolism,
sarcoidosis, dermatomyositis, and hepatic congestion
[17]. Nevertheless, owing to the rarity of these compli-
cations, the studies and cases on these diseases remain
limited. Thus, it is important to inform patients about
the potential long-term risk of breast augmentation.

In our case, the patient did not present for regular
check-ups for her breast implants after undergoing

augmentation 40 years ago. She became concerned
when an erythematous lump appeared on the UIQ of
her right breast. Thus, it is unclear to determine when
the implant rupture exactly occurred. She eventually
sought help after the lump started to increase in size.
Fortunately, after removing the 40-year implant, the
final pathological results showed a siliconoma with
lymphoid hyperplasia in the bilateral breasts.

In conclusion, while silicone breast augmentation is
one of the most popular aesthetic surgical procedures
globally, they are not guaranteed to last a lifetime.
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Fig. 5 The status of the 70-year-old female post-implant explantation during follow-up at the outpatient clinic. (@) Front view. (b) Profile view of the left
breast. (c) Quarter view of the left breast. (d) Profile view of the right breast. (e) Quarter view of the right breast

Implant quality has improved significantly owing to
advances in manufacturing, thereby reducing the risk
of capsule formation and implant rupture. The rup-
ture of silicone implants is often insidious, but it can
lead to problems at any time. Therefore, it is important
to educate patients on the need for close monitoring

of their implants after augmentation through MRI or
an ultrasound scan to facilitate early detection of any
changes before a rupture occurs. Early detection of the
implant rupture, in turn, will facilitate early and effec-
tive management.
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