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A population-based study of breast implant illness
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Background Despite evidence supporting the safety of breast implants, some women associ-
ate their implants with adverse health effects and have called this syndrome “breast implant
illness.” We sought to characterize breast implant illness symptoms and to report how im-
plant removal affects their symptoms.

Methods An anonymous 20 question survey was administered to the Facebook group: “UTAH
Breast Implant lliness” to characterize the symptoms these women attributed to their breast
implants. Several questions allowed us to evaluate how implant removal affected women's
symptoms.

Results Of the 182 respondents, 97% report that implants negatively affect their health and
95% identify these symptoms with breast implant illness. Ninety-six percent of respondents
had implants placed for cosmetic reasons and 51% had silicone implants. The most common
symptoms associated with breast implant illness are brain fog (95%), fatigue (92%), joint pain
(80%), and hair loss (749%). Sixty percent of respondents learned about breast implant illness
from family/friends and/or social media platforms (56%), 40% of respondents had their im-
plants removed, and 97% report relief of their symptoms post-removal (23% complete, 74%
partial). Following explantation, there was a significant improvement in all but one reported
symptom. An association was found between the number of symptoms reported prior to ex-
plantation and the number of symptoms resolving following explantation.

Conclusions Breast implant illness is a syndrome characterized by fatigue, decreased focus,
hair loss, and joint pain after the placement of breast implants. Nearly all patients report im-
provement of symptoms after implant removal. Significant efforts should be made to better
understand breast implant illness and its etiology.

Keywords Breast prosthesis implantation / Cosmetic surgery | Surgery, plastic / Adverse ef-
fects
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toms attributed to BII are extensive and involve nearly every
system in the body [1,2]. With over 300,000 breast augmenta-

tions and over 80,000 prosthetic-based breast reconstructions

INTRODUCTION

Breast implant illness (BII) is a term recently popularized by
women advocacy groups and refers to the compilation of symp- performed in 2018, the attention BII has received is not un-

toms considered to be imparted by breast implants. The symp- founded [3].
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The debate regarding the possibility of breast implants causing
systemic symptoms has been present since the 1960s, a theory
which stemmed from an author’s concept of human adjuvant
disease; it refers to human exposure to a foreign object that
causes autoimmune or rheumatic diseases [4,5]. The theory
was gradually introduced to the public during the 1980s, later
gaining the attention of the Food and Drug Administration
(FDA), which in part led to the removal of silicone implants
from the market in 1992 [6,7].

While many publications attempted to establish a link be-
tween silicone implants and autoimmune, connective tissue,
and rheumatic diseases, most were unable to establish a defini-
tive association [8-10]. Silicone implants returned to the market
in 2006 with the stipulation that implant manufacturers must
collect long-term outcomes data to evaluate their safety [11].

Coroneos et al. [12] published their analysis of the data gath-
ered from the post-approval studies in 2018, concluding that sil-
icone implants were associated with increased rates of specific
connective tissue disease, rheumatic diseases, and other delete-
rious outcomes. Although others criticized their conclusions,
they garnered considerable media attention and reignited the
concerns around silicone implants [13-15].

A growing number of patients report that they suffer from BIIL
Many use social media as an outlet to share their symptoms, ex-
periences, and search for a cure. Unfortunately, there is a limited
understanding of what defines BII. This manuscript aims to
characterize BII, and present patient-reported outcomes prior

to and following explantation.

METHODS

We administered an anonymous online survey to a private Face-
book group called “UTAH Breast Implant Illness” [16]. This
private group consists of 1,281 members with daily participa-
tion. When coupled with Utah’s substantial per capita rate of
breast implant placement, we considered this group to be an
ideal population to analyze. The survey consisted of 20 ques-
tions that sought to characterize the types of implants placed,
adverse health-related symptoms attributed to breast implants,
autoimmune conditions, and outcomes following explantation
(see survey, Supplemental Material 1). To maintain privacy and
Health Insurance Portability and Accountability Act (HIPAA)
compliance, the reporting of age was omitted from our survey.
The survey and study design were reviewed by our hospital’s re-
view board and was given exempt status.

We computed unweighted proportions of implant types, tex-
tures, and the plane of placement (subglandular vs. submuscu-

lar) among those who indicated they had BII symptoms and
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those who pursued explantation. A modified Delphi panel con-
sisting of a board-certified plastic surgeon, a plastic surgery resi-
dent, a medical student, a physician’s assistant, and two patient
advocates was used to identify potential symptoms of BII, ulti-
mately selecting 32 different symptoms to be included in the
survey. Questions were presented such that women were al-
lowed to select the symptoms that they attribute to their im-
plants, and the temporal relationship these symptoms had with
implantation and explantation. Respondents were able to select
any number of these symptoms, thus allowing the authors to
calculate the prevalence of each symptom in the overall cohort.

In those who pursued explantation, we calculated means and
standard deviations for the number of symptoms each respon-
dent reported before and after explantation. McNemar exact
test for marginal homogeneity was employed to elucidate
whether explantation had a significant effect on symptom im-
provement for each of the 32 symptoms.

In those who reported symptom improvement following ex-
plantation, the relationship between the number of symptoms
reported prior to explantation and the number of symptoms
that improved following explantation was analyzed. Univariate
linear regression was applied both to those women who report-
ed complete and partial resolution of symptoms. This allowed
us to elucidate whether the number of symptoms reported prior
to explantation could predict the number of symptoms expect-
ed to improve following explantation.

Respondents were allowed to report histories of autoimmune
disease, what diagnosis they carry, and the temporal relationship
their diagnosis had with implant placement. Diagnoses were
self-reported and in free-text format. Confirmation of their diag-

nosis was not obtained.

RESULTS

The survey was distributed to the “UTAH Breast Implant IlI-
ness” Facebook group. There were 182 total respondents out of
1,281 group members (response rate, 14.2%), the majority of
whom had implants placed for cosmetic reasons (96%).
Ninety-seven percent of women described an implant-related
problem that began greater than 2 years following implantation.
The most commonly reported implant-related problem was BII
(95%, n=168), followed by capsular contracture and change in
implant position (each n=53). Most women who reported BII
learned of it from friends or family (60%), social media (56%),
or the internet (50%), while only three reported learning of it
from a plastic surgeon. In those reporting BII, the most com-
mon type, texture, and position of the implant were silicone
(51%), smooth (76%), and sub-pectoral positioning (93%), re-
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spectively. Twelve respondents each were unaware of their im-
plant type and texture, while four women were unaware of their
plane of placement (Table 1).

Seventy women (42%) who reported BII pursued explanta-
tion, only two of whom underwent implantation for reconstruc-
tive reasons. Ninety-seven percent of this cohort reported im-
provement of symptoms following explantation. Twenty-three
percent (n=16) of women experienced complete resolution of
symptoms after implant removal and reported a mean average
of 20.5 symptoms prior to explantation. Seventy-four percent
(n=52) of women reported only a partial resolution of symp-
toms following explantation. Of these respondents, they report-
ed a mean average of 18 symptoms before implant removal
while also reporting a mean average of 10.5 symptoms following
explantation. Only two respondents had no improvement in
their symptoms following explantation (Table 2).

Autoimmune disease

A history of autoimmune diagnoses was reported by 50% of our
overall cohort. The majority (92%) reported that their diagno-
sis occurred after implantation, with 65% reporting disease on-

set greater than 2 years after implantation.

Symptoms

To better characterize BII, respondents were asked to report all
symptoms they personally attribute to BIL Thirty-two different
symptoms were reported by 168 women with BII; those with

Table 1. Implant characteristics

Characteristics ~ Overall(n=182)  BIl (n=168) Explant (n=70)
Implant type
Saline 75 (41) 71 (42) 27 (39)
Silicone 90 (49) 85 (51) 41 (59)
Unknown 17(9) 12 (7) 2(3)
Implant texture
Textured 29 (16) 29 (17) 15 (21)
Smooth 136 (75) 127 (76) 53 (76)
Unknown 17.(9) 12 (7) 23
Implant position
Over muscle 74 7(4) 4(6)
Under muscle 169 (93) 157 (93) 64 (91)
Unknown 6(3) 42 213
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the highest prevalence are as follows: brain fog (decreased abili-
ty to concentrate) (95%, n=159), fatigue (92%, n=155), joint
pain (80%, n=135), and hair loss (74%, n=124). Other than
early menopause (16%, n=29), all other symptoms had a prev-
alence of 20% or greater (Table 3).

We investigated those symptoms that were present before and
after explantation in those who pursued the removal of their

breast implants. Preoperatively, both fatigue and brain fog again

Table 3. Prevalence of symptoms before and after explantation

Explantation cohort

Overall
Symptoms BIl Explanters  Explanters

cohort with with symptom  P-value

symptoms  improvement

Fatigue 155 (92) 6 (94) 0 (76) <0.001
Headache 103 (61) 4 (63) 5 (80) <0.001
Anxiety 117 (70) 1(73) 9 (76) <0.001
Depression 107 (64) 8 (69) 6 (75) <0.001
Vertigo 78 (46) 4 (49) 8 (82) <0.001
Brain fog 159 (95) 6 (94) 8 (73) <0.001
Poor sleep 114 (68) 6 (66) 7 (80) <0.001
Changes in vision 115 (68) 1(73) 8 (55) <0.001
Changes in hearing 69 (41) 9 (41) 4 (48) <0.001
Joint pain 135 (80) 8 (83) 5(78) <0.001
Muscle pain 111 (66) 7(67) 1 (66) <0.001
Numbness 112 (67) 1(73) 8 (75) <0.001
Cold/tingling limbs 75 (45) 7 (53) 4 (65) <0.001
Breast discomfort 113 (67) 5 (64) 1(91) <0.001
Rashes 74 (44) 7 (53) 6 (70) <0.001
Hair loss 124 (74) 6 (80) 3 (59) <0.001
Dry skin 114 (68) 52 (74) 33(63) <0.001
Dry eyes 95 (57) 1(59) 4 (59) <0.001
Easing bruising 78 (46) 8 (40) 2 (43) <0.001
Changes in bladder habits 58 (35) 5 (36) 4 (56) <0.001
Changes in bowel habits 73 (43) 5 (36) 2 (48) <0.001
Food intolerance 93 (55) 8 (54) 6 (42 <0.001
Metallic taste 39 (23) 5(21) 2 (80) <0.001
Weight problems 111(66) 45 (64) 19 (42) <0.001
Thyroid disorder 68 (40) 4 (49) 4(41) <0.001
Hormone imbalance 80 (48) 7 (53) 7 (46) <0.001
Early menopause 29 (17) 4(20) 5(36) 0.063
Decreased libido 116 (69) 3 (76) 2 (42) <0.001
Poor healing 64 (38) 2 (46) 4 (44) <0.001
Fevers or night sweats 85 (51) 7 (53) 2 (59) <0.001
Persistent infections 44 (26) 3(33) 8(78) <0.001
Swollen lymph nodes 84 (50) 6 (51) 2 (89) <0.001

Values are presented as number (%).
Bll, breast implant illness.

Table 2. Characteristics of symptoms before and after explantation

Values are presented as number (%).
BII, breast implant illness.

Explantation patients,

Symptoms pre-explant, Symptoms improved post-explant,

Outcome No. (%) mean + SD mean + SD
Complete resolution of symptoms following explantation 16 (23) 205+5.7 18.2+6.3
Partial resolution of symptoms following explantation 52 (74) 18.1+6.4 10.5+5.8
No resolution of symptoms following explantation 23 145178 0+0
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— All symptoms resolved after explantation
30 | — some symptoms resolved after explantation
— Overall cohort reported for explantation

Symptom quantity improving
after explantation

10 20 30

Symptom quantity prior to explantation

Fig. 1. Preoperative symptoms as predictor for symptom resolution.
Relationship between the number of symptoms women reported
prior to explantation and the number of symptoms they reported to
have improved after explantation.

had the highest prevalence (94%, n = 66), followed by joint pain
(83%, n=358) and hair loss (80%, n=56). Following explanta-
tion, there was a significant improvement in all symptoms re-
ported prior to explantation, except early menopause (Table 3).
The symptoms that showed the greatest percent improvement
following explantation were as follows: breast discomfort (91%,
n=41), swollen lymph nodes (89%, n=32), vertigo (82%, n=
28), poor sleep (80%, n=37), headaches (80%, n=35), metal-
lic taste (80%, n=12). Fatigue and brain fog had the greatest
prevalence prior to explantation and reportedly improved in
76% (n=50) and 73% (n=48) of women following explanta-
tion, respectively (Table 3).

A univariate linear regression model was created to determine
if an association exists between the number of BII symptoms re-
ported by women prior to explantation and the number of
symptoms that resolved after their explantation. In those women
who reported a complete resolution of all their symptoms after
explantation, there was a strong and direct correlation between
the number of symptoms they attributed to BII prior to explan-
tation and the number of BII symptoms that improved after their
implant removal (R’, 0.84) (Fig. 1). In those who reported only
a partial resolution of their BII symptoms after implant removal,
on average, for every 10 symptoms reported preoperatively, there
was an improvement of six symptoms following explantation
(B-coefficient, 0.60; 95% confidence interval, 0.41-0.79) (Fig.
1). When the entire explantation cohort was evaluated, for every
10 symptoms reported preoperatively, on average, we saw 7.5 of
these symptoms resolve postoperatively (B-coefficient, 0.75;
95% confidence interval, 0.56-0.93) (Fig. 1).

Atotal of 64% (n=112) of survey respondents did not under-
go explantation. The most frequently cited reasons for not pur-
suing explantation were cost (64%), finding a surgeon (40%),
and cosmetic concerns (30%) (Table 4).
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Table 4. Reasons for not explanting

Variable No. (%)
Cost 72 (64)
Poor health 9(8)

Recovery time 28 (25)
Finding a surgeon 45 (40)
Breast appearance following explantation 34 (30)
QOthers 4.(4)

DISCUSSION

Systemic signs and symptoms reportedly stemming from an in-
dividual’s breast implants are known today as BII. The exact
mechanism by which the implant may induce BII is uncertain.
Magnusson et al. [2] suggest that implant-related diseases such
as BII, capsular contracture, and breast implant-associated ana-
plastic large cell lymphoma are a result of implant-induced in-
flammation. It is speculated that the presence of an antigen that
is bacterially-driven, from the breakdown and leaching of the
implant material, or metal remnants from the production pro-
cess, leads to the exaggeration of both the cellular and humoral
immune responses [17].

BII is a term popularized by social media in recent years, and it
exemplifies the pervasive and impactful nature that such plat-
forms can impart [1]. Several Facebook support groups for BII
were evaluated in 2017, revealing that 48% and 45% of com-
ments focused on BII symptoms and explantation as a treat-
ment for BII, respectively [18]. There is a large body of litera-
ture investigating the possible adverse effects of breast implants
on womenss health, yet no clear association has been established.
Despite this, women continue to report symptoms and seek ex-
plantation, all while sharing these experiences on such platforms
[1,18,19].

The advent and subsequent rise of social media have been as-
tonishing. 5% of US adults used social media in 2005, later ris-
ing to 79% in 2019. While 18% of adults search for others who
share common health interests or experiences, 72% of US adult
internet users will use the internet to obtain health information
[20-22]. Even though studies have deemed that up to 90% of
such content is of poor quality, patients often rely on this infor-
mation to make health-related decisions [22]. This is consistent
in our responses, where the internet or social media were among
the most common sources for obtaining information on BIL

Social media was used to gain further insight into the opinions
and experiences of women with BII through a 20-question sur-
vey distributed to the “UTAH Breast Implant Illness” Facebook
group in order to better characterize the disease and its symp-
toms, while also investigating the outcomes following explanta-

tion. The majority of women attributed their implant-related
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health concerns to BIL. There was a wide range of reported
symptoms, prompting over 40% of women to undergo explan-
tation. The majority of these women reported improvement in
their symptoms. Seventy-four percent had partial improvement,
while 23% reported complete resolution following explantation.
Almost all symptoms reported preoperatively by women who
underwent explantation showed statistically significant im-
provement following surgery.

The FDA’s moratorium on silicone breast implants was lifted
in 2006 after multiple publications were unable to provide evi-
dence of silicone implants causing specific symptoms or diseas-
es [8-10]. Coroneos et al. [12] published the largest analyses of
long-term outcomes data from implant manufacturers in 2018
and reported a greater risk of developing specific rheumatic and
connective tissue diseases when compared to the general popu-
lation, leading to the resurgence of BII in the media and public.
However, these conclusions were heavily critiqued by the FDA
and other authors, pointing out the heterogeneity and flaws in
data collection and representation, respectively, without proper-
ly addressing how sources of bias may have impacted their con-
clusions [14,15].

Our survey respondents who self-reported having BII describe
32 different symptoms, 19 of which had a prevalence of > 50%.
Among the most common were brain fog, fatigue, joint pain,
and hair loss. These responses are consistent with prior litera-
ture [10,23-27]. In 2017, Cohen Tervaert and colleagues pub-
lished both a prospective study and a literature review discuss-
ing the self-reported symptoms of women. They described fa-
tigue, joint pain, and cognitive impairment as the most common
symptoms [24,27]. A systematic review by Lipworth et al. [9]
reported similar findings.

Rohrich et al. [28] prospectively evaluated women requesting
explantation and found lower feelings of self-reported general
health and physical functioning along with a higher prevalence
of musculoskeletal symptoms when compared to the control
population. The similarities in symptoms between our study
and prior literature help increase the generalizability of our re-
sults while heightening our confidence that we are evaluating a
similar entity to what other authors are studying in the United
States and Europe.

Women present for explantation in order to improve their
symptoms, often at the recommendation of other women
[1,18]. Just over 40% of respondents that reported BII under-
went explantation. Most importantly, almost all women self-re-
ported partial or complete resolution of symptoms, with only
two women denying improvement following explantation.

In Rohrich’s analysis of explantation outcomes, he revealed a

significant improvement in overall general and mental health
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[28]. This was supported by prospective study and literature re-
view of Cohen Tervaert and colleagues, where 50% and 75% of
women reported improvement following explantation, respec-
tively [24,27]. Peters et al. [25] revealed differences between
three groups of women regarding outcomes following explanta-
tion. Women without a diagnosis of autoimmune or rheumato-
logic conditions had substantial improvements in their physical
and psychological health, while no improvement and transient
improvement were reported by those women with a diagnosed
autoimmune disease and rheumatologic disease, respectively.

Our study also revealed symptomatic improvement following
explantation. Unique to our analysis is the demonstration of sta-
tistically significant improvements in these symptoms. We also
demonstrate that, in general, the more symptoms a patient has
preoperatively, the more symptoms that will resolve postopera-
tively. This suggests that implant explantation does not only
treat a subset of symptoms.

As physicians, we should not discount the concern women
have with their implants. A review of social media comments re-
garding BII describes women’s discontent with their plastic sur-
geon and dismissal of their complaints [18]. This dismissal will
undoubtedly lead some women to seek advice from non-medi-
cal professionals, which may, in turn, lead to misconceptions of
what is encompassed by BIL. Well-documented complications
exist with cosmetic breast augmentation, including surgical site
complications, implant rupture, and capsular contraction. How-
ever, these are complications unrelated to the current under-
standing of BII. Furthermore, following the FDA’s recent ac-
knowledgment of breast implant-associated anaplastic large cell
lymphoma, there has been a substantial and concurrent rise of
search queries and tweets on BII and its relationship to cancer,
which reveals the extent of conditions women are associating
with BIL [29].

Identifying misconceptions is vital to our patients’ care so that
we can provide them with updated and accurate information re-
garding the differences between BII and other entities; this is
only plausible if we convey an atmosphere of understanding and
trust. Regarding explantation, McGuire et al. [19] remind us
that patients reserve the same right to have their implants re-
moved as they had when they sought augmentation. It is our re-
sponsibility to ensure their understanding of both the possible
benefits and complications that explantation may bring, which
is ultimately hindered if women look elsewhere for information
and support.

Limitations exist in our work. The distribution of the survey
to only those involved with Utah BII social media group intro-
duces a level of responder bias to our results. The survey’s anon-

ymous nature also made it difficult to control for the possibility
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of fake profiles and did not allow data verification. The lack of a
control group will limit the conclusions we may draw regarding
the differences in the prevalence of symptoms between BII pa-
tients and those without BII. Furthermore, the generalizability
of our results to other women reporting BII will be limited in
several ways. First, members of this group represent only a frac-
tion of women with breast implants in Utah. Second, we re-
ceived responses from only a sample of members. However,
considering Utah’s substantial rate of cosmetic surgery, plastic
surgeons per capita, and its predominantly white population, we
believe that the population captured in our study is representa-
tive of the cosmetic surgery population in the United States
[3,30]. Lastly, due to privacy constraints, the authors could not
perform a nonresponder analysis that may sometimes be per-
formed when survey response rates are low to ensure the results
represent the population of interest. Although the survey re-
ceived an unweighted response rate of 14.2%, we believe this
rate to be effectively higher than reported. Given the nature of
social media, there will be varying levels of involvement and
participation in such groups. In turn, it is highly likely that only a
fraction of members were exposed to the survey, effectively de-
creasing the overall number of members, which would ultimate-
ly increase our response rate. Considering this group consists of
members who self-identify as having BII, and also includes
members who have not undergone explantation, the authors
believe that our response rate is adequate to represent the
broader population of interest.

Certain patient demographics and characteristics were not ex-
tracted from our survey. Knowing a patient’s age, for example,
can give insight into what symptoms could better correlate with
aging rather than implants. Past medical history would give bet-
ter insight into a patient’s current state of overall physical and
mental health and how it could contribute to their symptoms.
Half of our cohort reported an autoimmune disease, the majori-
ty of which reported onset following implantation. However, it
is unknown if these diagnoses were established by a medical
provider or self-reported. Thus, knowing a respondent’s family
history could give insight into a genetic predisposition for devel-
oping these conditions or symptoms.

Lastly, we found that the overwhelming majority of patients’
symptoms began greater than 2 years after implantation. Deter-
mining a more accurate timeline between implant exposure and
explantation to the development and resolution of their symp-
toms, respectively, may better estimate the length of time it takes
for women to develop symptoms after implantation and the
time it takes for symptoms to improve following explantation.
Future studies are needed to understand the temporal relation-

ship between the placement of breast implants and the onset of
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BII symptoms.

A survey was distributed to the Utah BII social media group
receiving 182 total responses. An extensive list of symptoms at-
tributed to BII was reported by women, leading some to seek
explantation. The four most common symptoms reported were
brain fog (decreased ability to concentrate), fatigue, joint pain,
and hair loss. All but two women described either partial or
complete symptom resolution following explantation. Further-
more, we revealed an association between the number of symp-
toms improved after explanation and the number of symptoms
reported preoperatively. Our results provide a better character-
ization of how patients report their BII symptoms as well as pa-
tient-reported outcomes following explantation. We believe our
research will serve as a stepping-stone for future work involving

larger cohorts of women reporting BII.
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