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Background: Some of the millions of women with silicone breast implants (SBIs) report a pattern of systemic complaints,
known as ASIA syndrome. However, the association between these complaints and breast implants remains uncertain.
Objectives: This study aimed to evaluate the prevalence of complaints in women with breast implants and healthy

controls, and to compare their health-related quality of life.

Methods: Four groups of subjects were requested to fill in a general and a diagnostic questionnaire, and the Short Form
36. Group 1 was recruited from the Dutch foundation for breast implant illness (Bll). Two groups were recruited from Dutch
hospitals, where they had been augmented or reconstructed with SBIs (group 2) or saline-filled and hydrogel implants
(group 3). A control group without breast implants was recruited from friends of subjects from group 2.

Results: In total, 238 women completed the questionnaires. ASIA manifestations appeared in the majority of the respond-
ents (72.3%-98.8%), with a latency period of O to 35 years. Adjusted for age, smoking, and comorbidities, typical symptoms
only occurred significantly more frequently in group 1. The presence of a chronic disease was an independent predictor
for ASIA syndrome. The health-related quality of life was lower in women with SBls than in women without breast implants.
Conclusions: The adjusted prevalence of Bll manifestations is not significantly higher in women with SBIs than in women
without implants. The findings of this study suggest that results on BIl are subject to selection bias. Further studies are

needed to prove an association between self-reported complaints and SBIs.

Level of Evidence: 2

Editorial Decision date: July 9, 2020; online publish-ahead-of-print July 17, 2020.
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remains uncertain.®® The explanation for complaints
in these patients is probably multifactorial. It is unclear
whether these symptoms would have occurred if no im-
plants had been placed. However, in cases where there
is an association with implants, immunogenic factors such
as pre-existing allergies and environmental aspects such
as smoking may play a role in the development of SBI-
induced health complaints, also referred to as breast im-
plant illness (BII).2'0 Interestingly, there is a remarkable
overlap with fiboromyalgia and it cannot be excluded that
it concerns the same disease."3

Studies on the prevalence of BlIl among women with
SBls show different figures, varying from nonspecific
complaints in 2% to rheumatic symptoms after surgery
in 37.4% of cases,’? and the development of a pattern
of systemic complaints in 65% of women with SBIs."
The Dutch Foundation for Women with lliness due to
Breast Implants (Meldpunt Klachten Siliconen [MKS]) in-
dicates that in 2014 and 2015, around 150 women re-
ported breast-associated complaints.'® This is, however,
a selected group and large epidemiologic studies are
lacking.

The main objective of this study was to evaluate the
prevalence of clinical manifestations related to ASIA syn-
drome in 4 different cohorts. The first cohort is a group of
women with self-reported complaints, recruited from the
MKS. The second and third cohorts are groups of unsel-
ected women with respectively silicone or saline/hydrogel
(Monobloc; Laboratoires Arion, Mougins, France) breast
implants. The fourth group is a control group of women
without breast implants. In addition to the evaluation of
typical complaints, health-related quality of life (HRQol)
survey results were evaluated and compared between
these groups.

METHODS

Patient Selection

Four groups of subjects were included in this retro-
spective cohort study. Group 1 consisted of women with
SBIs and self-reported complaints, recruited from the
MKS. All women who were registered with MKS with
address details were invited. Participants in groups
2 and 3 were women who had, based on surgery re-
ports, undergone breast augmentation or breast recon-
struction in 3 hospitals in the Netherlands (Maastricht
University Medical Center, Maastricht; Maxima Medical
Center, Eindhoven; and St Anna Hospital, Geldrop), be-
tween January 1997 and December 2004. This time
span was chosen based on our previous study in which
we found a median time between breast implantation

and diagnosis of ASIA syndrome of 13 years.* All
women who received SBls (group 2) or saline-filled/
hydrogel implants (group 3) during this period were
invited to participate in this study, provided that their
address details were known. Any patient with silicone
exposure before having an alternative implant was allo-
cated to the silicone group (group 2). Patients in groups
2 or 3 who also reported to the MKS were excluded
from these groups as they were already allocated to
group 1. A fourth—control group—consisting of healthy
women without breast implants, was recruited from
close friends and family from responders of group 2 as
they were most likely to be age-matched and to be of
similar socioeconomic status. Having SBI and/or breast
cancer, or a history of it, were exclusion criteria for the
control group.

Written informed consent for participation in this study
was obtained from all subjects. The study was approved
by the local medical ethics board of Maastricht University
Medical Center.

Questionnaires

All subjects were invited by post to complete a question-
naire after signing the informed consent form. The ques-
tionnaire consisted of a general questionnaire, the Dutch
version of the 2010 American College of Rheumatology
(ACR) Fibromyalgia Diagnostic Criteria, and the Dutch ver-
sion of the Short Form 36 Health Survey (SF-36).

The general questionnaire contained items about the
breast implants, health complaints, allergies, immune dis-
eases, other chronic diseases, intoxications, and family
history.

The 2010 ACR Fibromyalgia Diagnostic Criteria is a
validated questionnaire for the diagnosis of fibromyalgia
and measurement of symptom severity. It consists of 3
sections: pain areas, symptom severity, and other symp-
toms. This questionnaire was used to examine the appear-
ance of “typical” clinical manifestations of ASIA syndrome.
A minimum of 3 symptoms was required for the diagnosis
of ASIA: arthralgia and/or myalgia, chronic fatigue and/or
cognitive impairment, and pyrexia and/or sicca complaints.
Subsequently, symptom severity is scaled from O to 6
(number of typical symptoms).

The SF-36 is a 36-item survey for evaluating HRQoL on
8 scales: physical functioning, physical role functioning,
bodily pain, general health, vitality, social role functioning,
emotional role functioning, and mental health.

Paper questionnaires were distributed by the clinical re-
searcher (M.C.). They were coded with a unique number
in advance in order to anonymize the data obtained
(Appendix).


http://academic.oup.com/asj/article-lookup/doi/10.1093/asj/sjaa207#supplementary-data

Miseré et al

663

Table 1. Prevalence of Comorbidities

Group 1 Group 2 Group 3 Group 4 P value
Chronic disease, % 740° 446 53.8 316 <0.001
Allergy, % 56.5° 325 30.8 351 0.006
Fibromyalgia, % 2712 16.9° 231 35 0.002
CFS, % 30.6° 10.82 77 1.8 <0.001
IBS, % 4472 15.7 231 8.8 <0.001

CFS, chronic fatigue syndrome; IBS, irritable bowel syndrome. @Prevalence is significantly higher compared with healthy controls.

Statistical Analyses

Symptoms were reported as counts and percentages.
Differences in percentages between groups were tested
with Pearson’s chi-square test. Multivariable logistic re-
gression was performed to identify factors associated with
typical clinical manifestations, and to compute differences
adjusted for potential confounding factors. The SF-36 out-
comes were transformed into scores from O to 100, with
higher values indicating better functioning and health
status. The Pearson correlation coefficient was used to
measure the linear correlation between age and HRQoL.
One-way analysis of variance was performed to deter-
mine whether mean differences between the outcomes
of the 4 groups were significant. Subsequently, Games-
Howell post-hoc tests were executed. All analyses were
performed in IBM SPSS Statistics version 25; an o level of
0.05 was considered significant.

RESULTS

Patient Characteristics and
Medical History

The survey yielded an overall response rate of 48%; 68%
of the healthy controls, 65% of the women from MKS, and
34% of the women from the hospital registries. In total,
238 women were included in this study. Eighty-five MKS-
registered women (group 1), 83 women with—or with a
history of—SBls (group 2), 13 women with saline-filled or
Monobloc implants (group 3), and 57 healthy women from
the control group (group 4) completed the questionnaire.
The mean ages of the respondents were 52.7 years
(range, 35-71 years), 571 years (range, 34-83 years),
50.2 years (range, 36-71 years), and 43.3 years (range,
19-75 years) in groups 1 to 4, respectively. Those in the
healthy control group were significantly younger than
women with silicone implants (P < 0.001). In the self-
reported (MKS) group, there was a trend toward more

active smokers in comparison with the healthy control
group (31.8% vs 21.1%; P = 0.081).

In the vast majority, breast implants were placed bilater-
ally (88.4%) and for cosmetic reasons (71.8%). In group 1, im-
plants were placed between 1971 and 2011 (median, 1999);
in groups 2 and 3, implants were placed between 1972 and
2004 (median, 1998). Of the women from the MKS, 86% re-
ported that they underwent at least 1 revision, whereas for
68.7% of group 2 and 61.5% of group 3 a second surgery
was needed. Surgeries were most frequently performed
in group 1. Implant rupture and capsular contracture were
mentioned as the main causes for revision. In groups 1, 2,
and 3, 36.5%, 10.8%, and 7.7% of the women underwent ex-
plantation of the SBI, respectively.

Comparison of the prevalence of comorbidities showed
a significant difference between the 4 groups (Table 1).
A significantly higher prevalence of chronic diseases (not
specified), allergies, and irritable bowel syndrome (IBS) was
found in women from the MKS compared with the control
group; however, this was not found in women from groups
2 and 3. Chronic fatigue syndrome (CFS) was reported sig-
nificantly more frequently in women with SBIs, and fibro-
myalgia (FM) significantly more frequently in women with
all types of breast implants, compared with women without
breast implants.

Self-Reported Health Complaints

One or more typical clinical ASIA manifestations appeared
in 98.8%, 72.3%, 76.9%, and 78.9% of the respondents of
groups 1 to 4, respectively (Figure 1). The mean time be-
tween implant placement and the development of symp-
toms in group 1 was 4.9 years (range, 0-35 years). Women
in groups 2 and 3 reported a latency period of 3.3 years
(range, 0-10 years) and 7.8 years (range, 5-10 years) years,
respectively.

All symptoms were reported more frequently in group
1 than in the control group (P < 0.001). In group 2, more
women reported arthralgia (P = 0.015) and sicca (P =0.038)
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Figure 1. Prevalence (%) of typical clinical manifestations related to ASIA syndrome.

than in the control group. Between group 3 and the con-
trol, there were no major differences in the prevalence of
reported complaints. Significantly more women in groups
1 and 2 met the criteria for the clinical diagnosis of ASIA
syndrome, as described earlier, compared with the con-
trol group. There were no significant differences in ASIA
prevalence found based on the reason for implant place-
ment (cosmetic vs reconstructive) within groups 1 (83.6%
vs 93.4%, P = 0.299), 2 (471% vs 46.2%, P = 0.940), and 3
(33.3% vs 66.7%, P = 0.523).

After adjusting for potential confounding variables (eg,
age, smoking, and comorbidities), only the prevalence of
myalgia and cognitive impairment was significantly higher
in group 1than in the control group (Table 2). There was a
significant difference between the prevalence of myalgia,
fatigue, and cognitive impairment between groups 1 and
2. Furthermore, myalgia and cognitive impairment were
more common in group 1 than in group 3; the adjusted
prevalence for groups 2, 3, and 4 did not differ signifi-
cantly. The prevalence of ASIA syndrome remained signif-
icantly higher in group 1 compared with the control group
after adjusting for potential confounders. The adjusted
ASIA prevalence in group 2 did not differ significantly from
the control group.

Multivariable logistic regression that included age,
smoking, and comorbidities (chronic disease, allergy,
FM, CFS, and IBS) as independent variables showed that
age was an independent predictor for arthralgia, that the

presence of a chronic disease (not specified) was a pre-
dictor for arthralgia, fatigue, and sicca, and that fibromy-
algia was a predictor for both arthralgia and myalgia. The
presence of a chronic disease was the only independent
predictor for the clinical diagnosis of ASIA syndrome
(Table 3).

SF-36

Patient-reported outcomes on health status measured
by means of the SF-36 questionnaire were compared
between all groups (Table 4). There was a statistically
significant difference between the mean scores of the
4 groups on all subdomains (P < 0.001). Post-hoc tests
showed that women with silicone exposure (groups 1
and 2) scored significantly lower on all domains of the
SF-36 than the healthy control group, except for emo-
tional role functioning, where the mean difference
between groups 2 and 4 did not reach statistical signifi-
cance (P = 0.159). No significant difference was found
between the outcomes of group 3 and the healthy
control group.

The Pearson correlation showed that physical func-
tioning, physical role functioning, general health, and
bodily pain are associated with age (P < 0.01). No cor-
relation was found between age and emotional role
functioning, mental health and social functioning, and
vitality.
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Table 2. Prevalence of Self-Reported Manifestations Related to ASIA Syndrome

Group 1 (%) Adjusted P value Group 2 (%) Adjusted P value Group 3 (%) Adjusted P value Group 4 (%)

Arthralgia 70.6 0.315 49.4 0.910 385 0.449 316
Myalgia 70.6 0.009 M 0.494 231 0.320 281
Cognitive impairment 89.4 <0.001 446 0.492 30.8 0.919 36.8
Fatigue 941 0183 67.8 0.375 69.2 0.569 66.7
Sicca 49.4 0.083 253 0.376 15.4 0.962 12.3
Pyrexia 247 —a 3.6 —a 0 - 0

ASIA (23 symptoms) 847 0.003 46.2 0.700 38.5 0.931 281

Multivariable logistic regression analysis of self-reported symptoms in women with breast implants (groups 1, 2, and 3) compared with women without breast implants
(group 4), adjusted for age, smoking, and comorbidities. ®Unable to estimate due to too few events.

Table 3. Predictors of Typical Clinical Manifestations Related
to ASIA Syndrome

Predictor Adjusted P value

Arthralgia Age 0.039
Chronic disease?® 0.039

Fibromyalgia 0.006

Myalgia Fibromyalgia 0.002
Fatigue Chronic disease?® 0.002
Sicca Chronic disease® 0.003
ASIA (=3 symptoms) Chronic disease?® 0.015

2Chronic diseases were not specified in the analysis. The presence of a chronic
disease was scored binary.

DISCUSSION

This retrospective cohort study aimed to evaluate the
prevalence of clinical manifestations related to ASIA syn-
drome in women with breast implants compared with
women without breast implants. Furthermore, the HRQoL
survey was evaluated and compared between these
groups by means of the SF-36 questionnaire.

Three major outcomes arose from this study. First, this
study showed that the adjusted prevalence of clinical mani-
festations related to ASIA syndrome was only significantly
higher in women who reported to the MKS. Second, age,
fibromyalgia, and having a chronic disease were found to
be independent predictors for the development of typical
clinical symptoms. Third, HRQoL was found to be signif-
icantly lower in women with SBI than in women with no
breast implants.

From the many case reports about Bll, the signal has
been that adverse effects may occur as a result of the

use of SBIs. Effects can be local—eg, an inflammatory re-
sponse to silicone leakage—or systemic. However, case
reports do not form a basis for demonstrating an associ-
ation between SBls and health complaints because there
is selection bias, and outcomes are not generalizable.
Moreover, results are usually not compared with healthy
controls without implants.

In the current study, we were able to compare the
symptoms of women with all types of breast implants to
women without breast implants. We found a pattern of
unexplained systemic symptoms consisting of fatigue, ar-
thralgia, myalgia, cognitive problems, sicca complaints,
and pyrexia, often reported in previous studies®'>" to
be occurring more frequently in women with SBIs than
in women without implants. Given the nonspecific nature
of these complaints, it is crucial to compare the preva-
lence of these complaints with a control group, as these
symptoms may occur independently from having breast
implants. Our results showed that even in the general pop-
ulation, the prevalence of nonspecific complaints is high.
Nevertheless, more women with SBI reported symptoms.

However, there may be confounders involved. In ac-
cordance with the findings of Maijers et al'> the majority
of the women with self-reported complaints in our study
reported allergies, almost half of the women had IBS, and
there was a higher prevalence of fibromyalgia in women
with breast implants. This high prevalence of fibromyalgia
in women with SBIs has been repeatedly noticed,3"1819 |-
though evidence has failed to support an association.2°
The complaints of women with SBIs have a substantial
overlap with the aforementioned functional disorders.2"22
However, due to the retrospective design of this current
study, it could not be verified whether these complaints
were pre-existing, were the result of a functional disorder,
or can genuinely be attributed to the breast implants.
Therefore, adjustments were made for comorbidities, as
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Table 4. Mean SF-36 Scores per Group

Group 1 Group 2 Group 3 Group 4 P value
Physical functioning 59182 7402 827 92.5 <0.001
Physical role functioning 26.2° 62.4° 75.0 86.3 <0.001
Emotional role functioning 49.6° 776 923 89.5 <0.001
Vitality 3778 5912 61.9 727 <0.001
Mental health 56.42 73.92 757 814 <0.001
Social functioning 43.9? 75.3° 847 90.0 <0.001
Pain 45.8° 66.0° 74.8 81.0 <0.001
General health 3412 58.32 65.6 746 <0.001

2Mean difference is statistically significant compared with healthy controls.

well as for age and smoking, which may also play a role in
the development of similar complaints.

Interestingly, adjustment for potential confounders
showed that the prevalence of clinical symptoms was only
higher in the group of the self-reported women. The ad-
justed prevalence in women with SBls, recruited from the
Dutch hospitals, did not differ from women without breast
implants. This strongly suggests that results on the preva-
lence of health complaints in women with SBls are subject
to selection bias. Women who registered at MKS do not
accurately reflect the population of women with SBiIs; this
group concerns a selection of women with the most se-
vere complaints.

Moreover, age, fibromyalgia, and having chronic dis-
eases were found to be independent predictors for the
development of clinical manifestations related to ASIA
syndrome. This means that the significantly older age
and a more frequent occurrence of both fibromyalgia and
chronic diseases in the MKS group have contributed to
the development of typical complaints. This heterogeneity
may cause a biased view on the development of health
complaints due to SBls.

In contrast to earlier findings, another major outcome of
this study was the decreased HRQoL in women with SBIs.
Previous studies showed an improvement in body image
and QoL after breast augmentation surgery.?32¢ This,
in particular, seems to concern a psychological benefit.
Alderman et al?®> described a significantly improved QoL
based on the subscales “satisfaction with breasts” and
“psychosocial well-being” of the BREAST-Q. Conversely,
Coriddi et al?’ found a significant decrease in the “phys-
ical well-being” subscale in the short term. In accordance
with the results of Murphy et al,?® we observed statisti-
cally significant decreases in SF-36 scores of women with
SBIs. When interpreting these results, the potential se-
lection bias must be taken into account. We do not have
the data for the non-responders. It is, however, plausible

that these are the ones with a lower QoL, meaning that
the responders are not an accurate reflection of the invited
group. Furthermore, age may have affected the QoL. Based
on the Pearson correlation, however, only the physical do-
mains of the SF-36 are associated with age. The psycho-
logical well-being of women with SBIs (groups 1and 2) was
found to be significantly lower, regardless of age. We are
not certain, however, whether this developed as a result
of the breast implants or was a pre-existing problem. One
of many hypotheses is that somatization plays an impor-
tant role in the development and progression of symptoms
and complaints in some women with SBIs.2?2 According to
this, BIl may be mediated by stress, personality character-
istics, and social context. People who have a higher rate
of physical or psychological stress seem more susceptible
to somatization.?® The higher prevalence of comorbidities
that we found in women with SBIs may be stress factors.
Psychological initiation of dysfunction and intensification
of symptoms, in combination with poor coping responses,
may have led to the decreased HRQoL observed in the
women with self-reported complaints.??2 We expect that,
based on this hypothesis and the selection bias, the results
of this study are an underestimate of the actual HRQoL of
women with SBls. We feel that additional research into
personality characteristics and psychological well-being
of women seeking breast augmentation surgery can con-
tribute to understanding BII.

Despite the lack of evidence for causality, women have
requested removal of their implants due to extensive wor-
rying. Studies reported subjective improvement of patient-
reported complaints after explantation of the SBls.30-32
A recent literature review showed that 75% of the patients
with silicone-related complaints experienced relief of their
complaints.®3 Although improved QoL was observed in
more than 50% of the cases,3*3% correlating self-reported
complaints to QoL remains difficult.3® Also in this regard,
a patient’s psychological profile plays an important role.3®
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To our knowledge, this is the first study into the preva-
lence of self-reported complaints in women with SBls
compared with women without implants. However, we
are aware that the design of our study may have several
limitations. Due to selection bias, the outcomes of this
study do not provide a representation of the total group
of women with breast implants. Not only group 1, but also
groups 2 and 3 are expected to contain women with
more, or more severe, complaints than the general pop-
ulation with implants. Women with complaints are more
likely to participate in this research than healthy women
and may answer the questionnaires strategically, because
they benefit from scientific research demonstrating the
noxiousness of implants. This was reflected in the high re-
sponse rate of group 1. Moreover, a retrospective survey
research involves recall bias. Women may inaccurately
remember the exact course of complaints, and therefore,
it is not certain whether comorbidities developed before
or after implant placement. Whenever women are con-
vinced that their complaints are attributable to the im-
plants, they may be reluctant to reconsider alternative
causes. This can potentially exaggerate the association
between the reported complaints and the breast implants.
Furthermore, no data were available on preoperative QoL
surveys. In order to correlate breast implants to a reduced
Qol, knowledge of the preoperative physical and psycho-
logical status is required. Finally, the control group was
not ideally matched. Although psychological well-being
was not correlated to age, controls should properly match
demographic characteristics in order to exclude poten-
tial confounders in future studies. This study shows no
association between self-reported complaints and SBIs
based on this study, and confirmation by means of large,
prospectively controlled studies is necessary to establish
causality.

CONCLUSIONS

The prevalence of self-reported health complaints related
to ASIA syndrome, such as arthralgia, myalgia, chronic fa-
tigue, cognitive impairment, pyrexia, and sicca complaints,
was not significantly higher in women with SBls than in
women without breast implants, when adjusted for age,
smoking, and comorbidities. Fibromyalgia and chronic
fatigue syndrome were significantly more common in
women with SBIs, and the presence of a chronic disease
was found to be an independent predictor for ASIA syn-
drome. Furthermore, HRQoL was lower in women with
SBIs than in women without breast implants. The findings
of this study suggest that results on BIl are subject to se-
lection bias. Further studies are needed to prove an asso-
ciation between self-reported complaints and SBls.
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