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Abstract

Background: Concerns about the safety of silicone breast implants (SBIs) have existed for years, but a causal relation
between systemic complaints and SBIs has not been proven. Nevertheless, some women are worried and even request
explantation.

Objectives: This study aimed to review the explantation procedures performed, focusing on patient-reported symptoms
preoperatively, the effect of explantation, and the effect of breast reconstruction on these symptoms.

Methods: A retrospective chart review was performed for patients who had undergone explantation between 2010 and
2020 at Maastricht University Medical Center. Patients who had undergone tissue expander removal, tissue expander—im-
plant exchange, or direct implant exchange were excluded.

Results: More than half of the patients undergoing explantation reported complaints, mostly pain. Some 15% reported
systemic complaints they believed were implant related. Breast implant illness (BIl) was found to be the fifth most common
indication for explantation (11.2%). A history of either allergies or implant rupture resulted in higher odds ratios of having
Bll (odd ratios, 2.1 and 2.1, respectively). Subjective improvement of Bll after explantation was reported by about 60% of
patients.

Conclusions: A relatively low prevalence of suggested BIl exists among women undergoing explantation; 1in 9 proced-
ures were performed for this reason. Allergy and implant rupture may increase the likelihood of having BIl. About 60%
of Bll patients experienced an improvement in their complaints after implant removal. Autologous breast reconstruction
appears a good alternative. Prospective studies into health complaints and quality of life should be performed to confirm
the effectiveness of explantation as a therapy for Bll.

Resumo

Justificativa: As preocupacdes sobre a seguranca dos implantes mamarios de silicone (SBIs) existem hd anos, mas
uma relacdo causal entre queixas sistémicas e SBIs ainda ndo foi comprovada. Entretanto, algumas mulheres estdao
preocupadas e até pedem explante.

Objetivos: O objetivo deste estudo foi analisar os procedimentos de explante realizados concentrando nos sintomas
relatados pelo paciente no pré-operatério, o efeito do explante e o efeito da reconstrucdo da mama com base nesses
sintomas.

Métodos: Uma andlise retrospectiva de prontudrios foi realizada em relacdo a pacientes que foram submetidos a
explante entre 2010 e 2020 no Centro Médico da Universidade de Maastricht. Foram excluidos os pacientes submetidos
a remocdo do expansor de tecido, troca expansor de tecido-implante ou troca direta de implante.
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Resultados: Mais da metade dos pacientes submetidos ao explante relataram queixas, principalmente de dor. Cerca de
15% relataram queixas sistémicas que acreditavam estar relacionadas ao implante. A doenca do implante de silicone (BI)
foi considerada a quinta indicacdo mais comum para o explante (11,2%). Um histérico de alergia ou ruptura do implante
resultou em maiores razdes de probabilidade de apresentar Bll (razdes de probabilidade, 2,1 e 21, respectivamente). Uma
melhoria subjetiva da Bll apds o explante foi relatada por cerca de 60% dos pacientes.

Conclusodes: Existe uma prevaléncia relativamente baixa de Bll sugerido entre as mulheres submetidas a explante; 1 em
cada 9 procedimentos foram realizados por este motivo. Alergia e ruptura do implante podem aumentar a probabilidade
de apresentar Bll. Cerca de 60% dos pacientes BIl apresentaram melhoria das queixas apdés a remoc¢do do implante.
A reconstrucdo autéloga da mama parece uma boa alternativa. Estudos prospectivos sobre queixas de salde e qualidade

de vida devem ser realizados para confirmar a eficacia do explante como uma terapia para BIl.

Level of Evidence: 4

Editorial Decision date: November 24, 2020; online publish-ahead-of-print November 30, 2020. Risk

Following their introduction in the 1960s, millions of
women received silicone breast implants (SBIs) for cos-
metic breast augmentation or breast reconstruction. The
procedure is associated with risks of both aesthetic and
clinical sequelae, such as malposition, capsular contrac-
ture, and pain.' Concerns have continued to grow about
the impact of silicone particles potentially migrating
through the body, and the development of systemic
symptoms, which the literature refers to as breast im-
plant iliness (Bll).2 Although the majority of women ap-
pear content with their implants, some report a pattern
of systemic health complaints of varying severity, such
as myalgia, arthralgia, fever, fatigue, dry eyes and mouth,
and cognitive impairments.34 However, the current liter-
ature has found insufficient evidence to associate these
symptoms with SBIs.>®

Despite the lack of evidence of an association between
complaints and SBls, some women are worried and re-
quest that their implants be removed. The few studies that
have examined this population have shown subjective im-
provement in patient-reported complaints after SBI explan-
tation.”® Indeed, a recent literature review has calculated
that 75% of patients with silicone-related complaints expe-
rienced at least temporary relief of their symptoms once
their implants were removed.'©

Many studies have been conducted into the longevity
and local complications of breast implants, predominantly
infection, capsular contracture, and implant rupture. 12
However, little attention has been paid to those systemic
complaints that precede explantation and the postopera-
tive course of these complaints. Another underinvestigated
topic is the effect of reconstruction after explantation in pa-
tients with self-reported complaints. Therefore, the aim of
this study was to review all explantation procedures where

no implant was replaced that had been performed in our
center during the last 10 years; the specific focus was on
examining patient-reported symptoms preoperatively, the
effect of explantation, and the effect of breast reconstruc-
tion on these symptoms.

METHODS

Patient Selection

A retrospective chart review was performed for patients
who had undergone explantation of their breast implants
between January 2010 and April 2020. Patients included
were women of all ages, with silicone- or saline-filled
breast implants for both cosmetic and reconstructive
reasons, who had had their implants removed for any
reason at Maastricht University Medical Center. The im-
plants could have been inserted at other clinics. Patients
excluded were those who had undergone tissue ex-
pander removal, tissue expander—implant exchange, and
direct implant exchange.

Data Abstraction

A standardized abstraction form was used to extract the
following information from the electronic medical records:
demographic data (age, body mass index [BMI], smoking
status, allergies, medical history, and cancer therapy), im-
plant details (material, manufacturer, and volume), clinical
data (clinical symptoms and reason for explantation), sur-
gery dates, implant rupture, and breast reconstruction after
explantation. Systemic symptoms, other than local pain,
that women felt were connected to their breast implants
were referred to as “suggested breast implant illness.”
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Data Analysis

Data were analyzed with descriptive statistics.
Characteristics of implants and prevalence of symp-
toms were reported as counts and percentages.
Continuous variables were represented as mean
[standard deviation] and range. An independent-
samples t test was performed to compare means be-
tween subgroups. Differences in percentages between
groups were tested with Pearson’s chi-square test or
Fisher’s exact test. Multivariable logistic regression
was performed to identify factors associated with the
occurrence of BIll, adjusted for potential confounding
factors. Results were quantified as odds ratios with
95% confidence intervals. All analyses were performed
in IBM SPSS Statistics version 25 with an a level of 0.05
determining significance.

This study was approved by the Ethics Committee at the
Maastricht University Medical Center. Patient consent was
not required.

RESULTS

Patient and Implant Characteristics

One hundred and ninety-seven patients underwent an
explantation procedure during this 10-year period. Their
mean age was 52.0 years (range, 24-81 years) and their
mean BMI was 251 kg/m? (range, 17.3-44.6 kg/m?). Patient
and implant characteristics are presented in Table 1. In total,
303 breast implants from 10 manufacturers were removed.
Ninety procedures (45.7%) were unilateral, whereas in the
other 107 cases (54.3%) implants were removed bilaterally.
The average time from implant placement to explant-
ation was 102.8 months (range, 0-586 months), and the
total exposure to implants averaged 130.4 months (range,
0-586 months).

Indications for Explantation

The primary indications for explantation included: severe
capsular contracture (14.7%); implant rupture (14.2%); pain
in the absence of implant rupture or evident capsular con-
tracture (13.2%); infection without exposure of the implant
(13.2%); suggested implant-related systemic symptoms/BII
(11.2%); unsatisfactory aesthetic result/asymmetry (9.1%);
exposure of the breast implant as a result of infection or
wound dehiscence (8.1%); breast cancer or prophylactic
breast surgery (81%); seeking autologous breast recon-
struction with no specific cause reported (4.6%); extensive
concern about the safety of silicone exposure (1.0%); other
reasons (2.5%).

Self-Reported Complaints

Fifty-two percent of the women who underwent explant-
ation reported complaints that they attributed to their im-
plants. The most common complaint was local pain, which
was present in 40.6% of all cases.

Twenty-nine patients (14.7%) reported suggested BIl.
They experienced 1 or more systemic complaints, other
than pain, that they attributed to the breast implants. The
most commonly reported self-reported complaints were fa-
tigue, arthralgia, and myalgia (Table 2). All women with sug-
gested BIl had SBls. In the medical history of these women,
a high rate of psychological and functional comorbidities was
found (see Supplemental Table 1, available online at www.
aestheticsurgeryjournal.com, for an overview of these 29 BII
patients, their medical history, and their implant-related com-
plaints). Women with BIl were not significantly younger (mean
age, 50.6 years; range, 29-68 years) than women without
BIl (mean age, 52.3 years; range, 24-81 years), nor did they
have a significantly higher BMI (mean, 25.4 kg/m?; range, 17.7-
397 kg/m?) than women without BIl (mean, 25.1 kg/m?; range,
17.3-44.6 kg/m?). Neither the in situ duration of the removed
implant nor the total duration of implant exposure was signif-
icantly different between the 2 groups. Bll patients did report
allergies more often and their removed implants were more
often found to be ruptured. A comparison of the character-
istics of women with and without Bll is presented in Table 3.

Multivariable logistic regression that included age, al-
lergies, radiotherapy, chemotherapy, hormone therapy,
and implant rupture as independent variables showed
that none of these variables were significant independent
susceptibility factors for Bll, although some odds ratios
may indicate potential clinical relevance (Table 4).

Breast Reconstruction After Implant
Removal

After explantation, the majority of the women opted for
breast shaping surgery without the use of implants.
Autologous flap reconstruction (41.1%), mastopexy (10.7%),
or lipofilling (2%) was performed. Some women opted
for implants again within the study period (4.1%). Women
opting for breast shaping or reconstructive surgery
were slightly younger (51.4 years, range, 24-73 years
vs 52.9 years, range, 27-81 years; P=0.435) and had a
higher BMI (25.7 vs 24.3 kg/m?; P = 0.065) compared with
women who did not.

Effect of Explantation and Breast
Reconstruction on Complaints

In women with implant-related complaints, including pain,
explanting the implants improved complaints in no less
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Table 1. Patient and Implant Characteristics
Total patients (n)
Total implants removed (n)
BMI (kg/m?)

251[47] (17.3-44.6)

Allergies 81(411)

| e

Saline filled
Implant manufacturer
Allergan (Irvine, CA) 42 (13.9)
Mentor (Irvine, CA) 18 (5.9)
Arion (Mougins, France)

Silimed (Rio de Janeiro, Brazil)

Inamed (Santa Barbara, CA)

Implant volume (cc) 372 [144.3] (100-850)

BMI, body mass index. Values are n (%) or mean [standard deviation] (range)
unless otherwise stated.

than 72.0% of the cases. Women with suggested BIl ex-
perienced improvement of the systemic complaints in
58.6%; in 31.0% complaints were persistent. For 3 BIl pa-
tients (10.3%), no follow-up of the systemic complaints was
reported.

In those women with suggested Bll who underwent au-
tologous breast reconstruction, improvement of systemic
complaints occurred in 63.3%; 27.3% did not notice any im-
provement. For 1 BIl patient with autologous breast recon-
struction, no follow-up was reported.

Table 2. Self-Reported Complaints in Women With Suggested
Breast Implant lliness

Complaint N (%)

Arthralgia

15 (51.7)

Cognitive impairment

Headaches

Immune diseases

Vertigo

Women who did not experience improvement in
their symptoms after explantation were slightly younger
(48.8 years, range, 29-65 years vs 50.2 years, range,
30-68 years), had a higher BMI (26.4 vs 25.3 kg/m?), and
were exposed to implants longer (182.7 vs 133.2 months)
than women who did experience improvement in
symptoms. The differences were not statistically sig-
nificant. Univariate analysis showed no associations
between improvement of systemic complaints and the
following variables: radiotherapy, chemotherapy, hor-
mone therapy, immunotherapy, allergy, implant reason,
previous implant exchange, implant rupture, and autol-
ogous free flap reconstruction. A significant association
was found with smoking status: nonsmokers more often
experienced an improvement in complaints after explan-
tation (P = 0.034).

Pre- and postoperative examples of tertiary deep infe-
rior epigastric artery perforator flap breast reconstructions
are shown in Figures 1A to 3B.

DISCUSSION

It is known that breast implants for both cosmetic and re-
constructive purposes eventually need to be replaced or
removed, mostly due to aesthetic dissatisfaction or capsular
contracture 523 |n daily practice, however, systemic com-
plaints or concerns about the safety of SBIs are increasingly
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Table 3. Comparison of Characteristics of Women With and Without BII

Characteristic P value

g | awn | mwen |

e |
e | e | wem |

Total exposure to implants (months) 146.5 [109.0] 127.5[127.0] 0.450

Values are n (%) or mean [standard deviation]. Bll, breast implant iliness.
Table 4. Univariable and Multivariable Logistic Regression Analysis of Factors Associated With the Occurrence of Breast Implant

lliness in Women Undergoing Explantation

Variables OR (95% Cl) P value Adjusted OR (95% ClI) P value

Allergy 2.3(1.0-51) 0.044 21(0.9-4.9) “

Chemotherapy 0.4 (0.2-11) 0.075 0.9 (0.2-3.6) 0.933

Implant rupture 2.6 (11-6.2) 0.027 21(0.8-5.3) 0130

Cl, confidence interval; OR, odds ratio.

being discussed by women as a reason for considering an 10 years in order to examine patient-reported symptoms pre-
explantation. In this study, we have reviewed all explantation operatively, the effect of explantation, and the effect of breast
procedures performed in our center during the preceding reconstruction on these symptoms.
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Figure 1. (A) Preoperative image of a 51-year-old female patient with a unilateral breast implant 1 year in situ. The patient
reported a tight and unnatural feeling. (B) Postoperative image of the patient 4 months after unilateral tertiary deep inferior
epigastric artery perforator reconstruction.

RN 4 ?&

Figure 2. (A) Preoperative image of a 46-year-old female patient with a unilateral breast implant 1 year in situ. The patient
reported severe capsular contracture and pain. Postoperative image of the patient 7 months after unilateral tertiary DIEP
reconstruction and contralateral primary DIEP reconstruction after prophylactic mastectomy (BRCA7 gene mutation). DIEP, deep
inferior epigastric artery perforator.

In our study, more than half of the patients undergoing implant-related systemic complaints other than pain.
explantation reported complaints, with pain the most Although an association has never been proven between
common symptom; 1 in 7 patients reported suggested these complaints and implants, suggested BIl was found
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Figure 3. (A) Preoperative image of a 60-year-old female patient with a unilateral implant 6 years in situ. Suggested breast
implant iliness (fatigue, arthralgia, myalgia). (B) Postoperative image of the patient 16 months after unilateral tertiary deep

inferior epigastric artery perforator reconstruction.

to be the fifth most common indication for explantation.
Some 60% of all Bll patients reported a subjective im-
provement of their implant-related complaints following
removal of the implants, and this proportion was even
slightly higherin women who subsequently underwent flap
reconstruction. This is in line with the results of our previ-
ously published systematic review.'® Correspondingly, in
the case reports published thereafter, 2 of the 3 cases
experienced improvement after explantation.'1
Focusing on patients with the most severe complaints,
we found several notable results. All of these patients had
SBIs and their implants were ruptured significantly more
often than in other cases. Although in recent years our
center has mainly placed silicone implants, it has been
hypothesized that silicone elicits an allergy-like immune
response. This may result in an autoimmune/inflamma-
tory syndrome induced by adjuvants (ASIA syndrome).3"
Preexisting allergies are thought to be a risk factor and
were found more frequently in women with this syndrome."®
In line with this hypothesis, we found that allergies were
significantly common in women with systemic complaints.
By removing the adjuvant (SBI), the immune response
should decrease."” Following explantation, over half of the
patients in our study indeed experienced clinical improve-
ment. One patient with ulcerative colitis was even able to
discontinue the anti-inflammatory drug mesalazine after
the implants had been removed, indicating a strong de-
crease in inflammation after explantation. However, those
patients with the most severe systemic complaints are less
likely to see their symptoms improve, suggesting that they

might have developed a chronicimmune response. Implant
rupture and gel bleed may cause extracapsular migration
of silicone-containing particles which are not completely
removed when the implant is explanted. Consequently,
according to this ASIA hypothesis, the immune response
continues.20

Another important finding in this Bll subgroup was the
high prevalence of functional and psychological condi-
tions in their medical history. This finding corresponds to
studies that have shown higher levels of significant psy-
chological symptoms in women with breast implants and
women requesting explantation, irrespective of whether
these symptoms were a result of the implants.2™24
A subset of these women may suffer from somatization
disorder.2225 Furthermore, authors have hypothesized that
Bll is a functional somatic syndrome, comparable with fi-
bromyalgia, irritable bowel syndrome, and chronic fatigue
syndrome.?%27 These syndromes have a lot of overlap in
symptoms, making it difficult to distinguish between com-
plaints caused by the implants and complaints that would
also have occurred without implants, as a result of a func-
tional syndrome. They are commonly associated with fe-
male gender and psychological factors, such as psychiatric
comorbidity and health worry preoccupation.?82° The latter
may be related to fear of harmful side effects of (silicone)
breast implants, which is a significant factor in women re-
questing removal of their implants.?230 This fear may be
stoked by the widespread (social) media attention the sub-
ject receives.3"32 It may explain why women with saline-
filled implants were spared the development of BIl in this
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study. Removal of the implants can reduce anxiety, which
potentially causes a relief of symptoms. Any symptom im-
provement after explantation in this group may therefore
be partly explained by a placebo effect.

On the other hand, explantation may have a negative
impact on body image and psychological well-being.?!
Therefore, alternative reconstructions should be proposed.
Few studies have investigated the outcome of reconstruc-
tion after explantation. Autologous breast reconstruction
after failed implant-based reconstruction was found to be
safe and to improve quality of life.333* Most women re-
ported the advantage of have softer, more natural feeling
breasts and less pain when they compared their autolo-
gous reconstruction with their implant-based reconstruc-
tion.3* Importantly, reconstruction is only covered by the
Dutch health insurance for oncology patients. The results
could therefore be biased by selection. In addition, not all
women are suitable for autologous reconstructions be-
cause there needs to be sufficient tissue for transplanta-
tion.3% This point is reflected in the higher BMI found in this
subgroup.

Certain limitations need to be acknowledged, for ex-
ample the study’s retrospective design. It is undeter-
mined whether some symptoms attributed to the implants
preexisted the surgery of were a result thereof. The same
applies to psychological and physical comorbidity. Only
with a prospective design, starting before implantation,
can this be determined. Furthermore, during the chart
review we noticed missing data regarding implant char-
acteristics, operative reports, and the medical course of
self-reported complaints. It has not been sufficiently re-
ported whether capsules were partially or completely
removed during explantation and therefore we cannot
retrospectively determine this for all cases. This may
have affected the clinical outcome. Systemic complaints
were not systematically questioned, with limited informa-
tion recorded in some medical charts, and it is likely this
led to an underreporting of implant-related complaints,
rather than overreporting. Conversely, in those patients
who requested explantation because of suggested BlI,
a comprehensive documentation of both the symptoms
and comorbidities was maintained. This approach of re-
porting encourages selection bias and should be con-
sidered when interpreting these results as well as other
studies involving BIl. Finally, there may be bias based on
our patient population. Our center is a university hospital
to which many patients with suggested BIl are referred.
As a result, the proportion of “systemic complaints” as an
indication for implant removal will probably be higher than
in a private clinic, where cosmetic reasons, for example,
may more often lead to implant removal.

Despite the attention the topic of breast implants at-
tracts, this study has demonstrated that the number of

explantation procedures related to this disease is rela-
tively low. Capsular contracture, implant rupture, and pain
are common indications for implant removal, however.
In women experiencing systemic implant-related com-
plaints, it is difficult to predict whether removal will lead
to an improvement of the complaints or to what extent.
Nonetheless, with the insights gained here, patients re-
questing explantation can be provided with more com-
prehensive information about the expected results. In
order to provide patients with the best, evidence-based
information about the effects of explantation in case of
Bll, long-term prospective studies must be conducted in
which both physical and psychological symptoms are ana-
lyzed pre- and postoperatively. It is recommended that
long-term outcomes be measured by means of quality-
of-life questionnaires, as these can ultimately determine
whether explantation will benefit patients with implant-
related complaints.

CONCLUSIONS

A relatively low prevalence of suggested Bll exists among
women undergoing removal of their breast implant(s); 1in
9 explanation procedures was performed for this reason.
Allergy and implant rupture may increase the likelihood
of having BIl. The clinical outcomes of explantation are
promising: about 60% of BIll patients experienced an im-
provement in their complaints. The same holds for women
undergoing autologous breast reconstruction, which ap-
pears a good alternative. Prospective studies examining
health complaints and quality of life should be performed
to confirm the effectiveness of explantation as a therapy
for BII.
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