Aesthetic Breast Surgery

Aesthetic Surgery Journal

2024, Vol 44(8) 820-828

© The Author(s) 2024. Published by
Oxford University Press on behalf of The
Aesthetic Society. All rights reserved.
For commercial re-use, please contact
reprints@oup.com for reprints and
translation rights for reprints. Al other
permissions can be obtained through our
RightsLink service via the Permissions link
on the article page on our site—Tfor
further information please contact
journals.permissions@oup.com.
https://doi.org/10.1093/asj/sjae034

www.aestheticsurgeryjournal.com

OXFORD

UNIVERSITY PRESS

Symptom Improvement After Explantation With
No Capsulectomy for Systemic Symptoms
Associated With Breast Implants

Patricia McGuire, MD®; Caroline Glicksman, MD, MSJ®, Sarah Ferenz, BA;
Melinda Haws, MD; Marisa Lawrence, MD; Summer Black, MD;
and Kate Faasse, PhD

Abstract

Background: Systemic symptoms associated with breastimplants (SSBI) is a term used to describe a group of patients who
attribute a variety of symptoms to their implants. Previous studies have shown symptom improvement after implant removal
in these patients irrespective of whether part or all the implant capsule has been removed.

Objectives: The aim of this study was to evaluate implant removal with no capsule removed in symptomatic and control
subjects.

Methods: Eligible study subjects were sequentially enrolled at 5 investigator sites. The SSBI Cohort included patients with
systemic symptoms they attributed to their implants who requested explantation. The Non-SSBI Cohort included subjects
without systemic symptoms attributed to their implants who requested explantation with or without replacement. All sub-
jects agreed to undergo explantation without removal of any capsule.

Results: Systemic symptom improvement was noted in SSBI subjects without removal of the implant capsule, comparable
to the results of our previously published study. SSBI patients showed a 74% reduction in self-reported symptoms at 6
months with no capsulectomy which was not statistically different from partial or total capsulectomies (P =.23).
Conclusions: Explantation with or without capsulectomy provides symptom improvement in patients with systemic symp-
toms they associate with their implants.

Level of Evidence: 3
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In recent years we have seen an increasing number of
women worldwide who attribute a wide variety of systemic
symptoms to their breast implants. This condition may be
referred to as systemic symptoms associated with breast
implants (SSBI) or breast implant iliness (BIl). Although it is
established that there exists an association between tex-
tured breast implants and anaplastic large cell lymphoma,
there is no current definitive epidemiological evidence to
support a direct link between breast implants and any auto-
immune disorder. SSBI has been reported with all types of
implants—smooth, textured, silicone gel, and saline—and
all manufacturers.

Over a hundred symptoms, in no specific configuration,
have been attributed by patients to their breast implants.
Most often, patients have a normal physical exam and no
laboratory findings to explain their symptoms. There is no
recognized diagnostic test or pathophysiological explana-
tion for SSBI; it is currently not accepted as a medical dis-
ease. Previous studies have demonstrated that patients
who self-report systemic symptoms they attribute to their
implants will experience symptom improvement after im-
plant removal."2 Often these patients present to plastic sur-
geons requesting not only the removal of theirimplants, but
also removal of the surrounding implant capsule. Their as-
sertion is that any toxins and contaminants in the implant
may also be present within the implant capsule, and failure
to remove the capsule could preclude symptom improve-
ment. Patients often receive additional encouragement
from certain physicians and nonphysicians to have their im-
plants removed en bloc. The only valid, scientifically proven
indication for en bloc capsulectomy (removal of the implant
and capsule with a surrounding margin of uninvolved tis-
sue) is the treatment of a capsular malignancy such as
breast implant—associated anaplastic large cell lymphoma
(BIA-ALCL) or breast implant—associated squamous cell
carcinoma (BIA-SCC).3

There are recognized indications for total capsulectomy
including the removal of a ruptured implant to keep the gel
within the capsule and the management of capsular con-
tracture.*® A relative indication for or against performing
a capsulectomy is the removal or exchange of textured im-
plants and patient or surgeon concerns for potential devel-
opment of BIA-ALCL or BIA-SCC.® Current data does not
show this is a risk-reducing procedure.7’8 However, total
capsulectomy has been shown to carry higher surgical
risk, including hematoma, pneumothorax, and rib pain if
the implant is in the subpectoral position, and significant
contour irregularities may occur with any pocket location.®
The surgery to remove a capsule is a more invasive proce-
dure and takes longer, therefore exposing the patient to a
longer general anesthetic. Furthermore, lengthier and
more invasive procedures generally are more expensive,
often placing a financial burden on patients whose implants
were placed for aesthetic reasons.

Part 2 of the Aesthetic Surgery Education and Research
Foundation (ASERF) Biospecimen Study was a prospective,
blinded study that evaluated implant capsules for heavy
metals, bacterial and fungal DNA, and histological abnor-
malities. The data failed to demonstrate statistically signifi-
cant differences between the capsules from symptomatic
patients and a control group without symptoms they attrib-
uted to their implants.”

With 94% follow-up at 1 year, the symptomatic cohort
showed at least partial symptom improvement with a 68%
reduction in the number of symptoms reported. The symp-
tom improvement was independent of whether part or all of
the capsule was removed. However, all subjects in the
study underwent at least a partial capsule removal because
capsule specimens were required for laboratory analysis.
This leaves open the question of whether symptom im-
provement could occur when no capsule is removed.
This study evaluated the systemic symptom improvement
in subjects enrolled in 2 cohorts who underwent implant
removal with no capsulectomy.

METHODS

This study was designed to prospectively evaluate subjects
seeking either breast implant explantation or revision sur-
gery. Eligible study subjects were sequentially enrolled
into 1 of 2 cohorts at 5 investigator sites. Subjects included
genetic females with an age range of 25 to 65 years whose
implants had been placed for aesthetic reasons. The SSBI
Cohort included patients with self-reported systemic
symptoms they attributed to their implants who requested
explantation, and the Non-SSBI Cohort included patients
who underwent either implant exchange or explantation
without self-reported systemic symptoms that they
attribute to their implants. Data collection of systemic
symptoms and PROMIS-validated questionnaires were col-
lected at baseline, and at 3 to 6 weeks, 6 months, and 1year
later. The study was previously submitted to clinicaltrials.-
gov (NCT04255810) and no additional funding was
received for this portion of the study. The study was ap-
proved by the Northside Hospital IRB (Atlanta, GA), and
was performed under the guidance of the Declaration of
Helsinki. All patients signed an informed consent prior to
enrollmentin the study after detailed consultation including
the options for the various capsulectomy types and no cap-
sulectomy. The surgical procedure included removal or ex-
change of implants with no capsule removal. Capsulectomy
terminology is defined as follows: (1) en bloc is the removal
of the implant and a margin of normal tissue for treatment of
capsular malignancy; (2) total intact capsulectomy is the
complete removal of capsule and implant as a single unit;
(3) total capsulectomy is the complete removal of the cap-
sule but not necessarily in one piece; (4) partial
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capsulectomy leaves some capsule behind; and (5) no cap-
sulectomy means the capsule tissue is left intact. The
investigators performed surgery as per their clinical judg-
ment. Enrolled subjects agreed to undergo explantation
of their implants, with or without replacement, and without
capsulectomy. Subjects were aware that they may be ex-
cluded from the study (screen failure) if there was a medical
indication for capsulectomy determined at the time of sur-
gery. Patients were required to participate in at least 1 year
of follow-up. Exclusion criteria included subjects living fur-
ther than 3 hours travel from the investigator; breast recon-
struction patients (increased confounders for symptoms,
eg, radiotherapy, antiestrogen tamoxifen); HIV positive;
presence of an abscess or infection; active malignancy any-
where in the body; or has been implanted with any silicone
implant other than a breast implant (Supplemental Table 1).
The first patient was enrolled in June 2022.

Patients were required to complete a baseline systemic
symptoms questionnaire and then again at 3-6 weeks,
6 months, and 1 year after surgery (Supplemental Table 2).
Patient surveys were deidentified by assigning a site and
subject number at enrollment. Demographic data were
collected, including past medical history, allergies, medica-
tions, menopausal status, the presence of dental amalgams,
22 systemic symptoms, physicians they had seen, family or
personal history of autoimmune disease, significant life
changes, and their primary source for medical information
(physicians, FDA, social media). Implant information includ-
ed the manufacturer, implant fill (silicone or saline), and
the surface (texture or smooth), the year of implant place-
ment, and any previous implants the patient may have
had. Patients also filled out National Institutes of Health
Patient Reported Outcome Measurement Information
System (PROMIS) questionnaires. These are a standardized
set of patient-reported outcome measures that cover men-
tal, physical, and social health. PROMIS measures produce
a t-score (mean [standard devation], 50 [10]) in a reference
population (typically the US general population). The ques-
tionnaires used in this investigation included anxiety, fa-
tigue, cognitive function, and sleep disturbance. The
validated questionnaires were completed at baseline and
then repeated at 3 to 6 weeks and at 6 months postopera-
tively. Case report forms documented patient demograph-
ics, including age, race, ethnicity, education level, marital
status, medications, reproductive history, history of any to-
bacco or marijuana use, history of anxiety or depression,
and the presence of any tattoos including their color and
percentage of body surface area. Surgeon investigators
then completed a comprehensive surgeon observation
form on the day of surgery that documented the style of im-
plant placed, the implant manufacturer, the implant fill and
shell, the implant pocket location, and a description of the
existing implant capsule. Any evidence of double capsule,
deflation, or rupture was also recorded.

Statistical Analysis

The 2 cohorts of patients were compared at baseline by
means of a logistic regression analysis in which patient co-
hort was the dependent variable and the baseline charac-
teristic was the explanatory variable. Age, BMI, and length
of time implants were in place were also compared be-
tween the 2 cohorts using either a 2-sided 2-sample
t-test or the Wilcoxon signed-rank test as appropriate.
Symptom resolution at follow-up times of 3 to 6 weeks
and 6 months were then compared within the SSBI
Cohort and the Non-SSBI Cohort by method of capsulec-
tomy (none, partial, total, en bloc). This was done with a
Fischer’s exact test for categoric variables and analysis of
variance for percentage reduction in the number of symp-
toms. Statistical significance was set at P <.05.

The mean symptom counts and PROMIS mean scores at
the 3 time points were calculated with linear mixed models.
These models incorporated terms for cohort, participant,
time, and a cohort-by-time interaction. The F-test then pro-
vided information regarding the variation in outcome mea-
sure that is attributed to the factors (time and cohort)
relative to any variation due to randomness. If greater var-
iation is explained by these factors rather than random-
ness, then the F-statistic is larger, resulting in a P-value
that is significant. Cohort was used as a between-subjects
fixed effect and time was used as a within-subjects fixed ef-
fect, with a random intercept for participant. Cohort-by-time
interactions are most applicable to understanding the
course of SSBI and are reported without main effects.
Significant interactions were followed with pairwise con-
trasts using a Bonferroni correction and were used to as-
sess how cohorts differed by time following significant
interaction effects. PROMIS data were analyzed with IBM
SPSS Statistics (v. 27). A P-value of <.05 was regarded as
statistically significant.

RESULTS

All patients underwent removal with or without exchange
to new implants with no capsule removal. One subject
was removed from the study when an abnormality of the
capsule encountered in surgery warranted a capsulec-
tomy. No modification of the capsule was performed by
any investigator, including cauterization or plication of the
capsule and no drains were used. Through 6 months of
follow-up, there were no reported clinically evident sero-
mas or infections, and no significant contour deformities
were reported. Subject follow-up was high in both cohorts:
97% (n = 37) at 3 to 6 weeks and 84% (n = 31) at 6 months in
the SSBI Cohort, and 100% (n = 35) at 3 to 6 weeks and 83%
(n =30) at 6 months in the Non-SSBI Cohort. The average
follow-up time was 7 months (range, 5 months-1 year) in
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Table 1. Baseline Demographics of the SSBI and Non-SSBI
Cohorts

Bl Coho
0 Bl Coho
Baseline characte Odds ratio  P-value
Age (years) (continuous) — 7876
Marital status
Single 0.448 4230
Married 0.595 4191
Divorced 2.044 4799
BMI (kg/m?) (continuous) - .9988
Education
High school/GED 2.958 .6148
Some college/vocational school 2.829 1374
College graduate 1453 4764
Postgraduate education 0.249 .0074
Tobacco history
Never 0.946 1
Former 0.806 TM
Current — 4933
Marijuana use
Never 0.780 7793
Former 0.731 7318
Current 0.731 7318
Tattoos (yes/no) 0.942 1
Menopause status
Premenopausal 1.270 .8057
Perimenopausal 1.169 1
Postmenopausal 0.597 .5580
Medications
Antibiotics (yes/no) 0.631 .6737
Antidepressants (yes/no) 2.954 .0942
Antianxiety medications (yes/no) 3.333 .0550
Antihypertensive medication (yes/no) 1164 1
Aspirin/NSAID (yes/no) 0.971 1
Birth control (yes/no) 0 4930

Table 1. Continued

SSBI Cohort vs
Non-SSBI Cohort

Odds ratio  P-value

Baseline characteristic

HRT (yes/no) 1.707 7101
Thyroid medication (yes/no) 2.550 .2196
Other herbal-nonprescription medicines (yes/no) 1.246 1

GED, General Educational Development; HRT, hormone replacement therapy;
NSAID, nonsteroidal anti-inflammatory drug; SSBI, systemic symptoms
associated with breast implants.

Table 2. Source of Medical Information

SSBI Cohort vs
Non-SSBI Cohort

Source of medical information Odds P-value
ratio
Bll site — .on3
Social media 20.209 <.0001
Plastic surgeon site 1.181 8139
FDA site 1.382 6210
American Society of Plastic Surgeons/The Aesthetic 0.345 .0466
Society sites
CNN, USA Today, Network News 1441 7531

Bll, breast implant illness; SSBI, systemic symptoms associated with breast
implants.

the SSBI Cohort, and 7 months (range, 4 months-1 year) in
the Non-SSBI Cohort.

Demographics

There was no statistical difference between the 2 cohorts
with respect to age, marital status, BMI, tobacco history,
menopausal status, medication use, or the use of nonpre-
scription herbal supplements. The age range of subjects
in the SSBI Cohort was 28 to 62 years (mean, 46.3 years);
the age range in the Non-SSBI Cohort was 30 to 65 years
(mean, 46.9 years). There was a statistically significant dif-
ference in the education level with more subjects in the
Non-SSBI Cohort obtaining postgraduate-level education
(Table 1). Patients were asked at baseline what their primary
source was for medical information. Social media and Bll
websites were the primary sources of medical information
for the SSBI Cohort (Table 2).
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Table 3. Implant Characteristics

Baseline characteristic

Breast implant: saline (yes/no)

Means/percentages

SSBI Cohort = 54.1% 1.559 .3581
Non-SSBI Cohort =42.9%

SSBI Cohort vs Non-SSBI Cohort

Odds ratio P-value

Breast implant: silicone gel (yes/no)

SSBI Cohort =45.9% 0.642 .3581
Non-SSBI Cohort = 57.1%

Breast implant: smooth (yes/no)

SSBI Cohort=97.3% 10.372 .0125
Non-SSBI Cohort =77.1%

Breast implant: textured (yes/no)

SSBI Cohort=2.7% 0.096 .0125
Non-SSBI Cohort =22.9%

Length of time implant in place (years)

SSBI Cohort=13.8
Non-SSBI Cohort =14.4

1.482 .6983

SSBI, systemic symptoms associated with breast implants.

Implant Characteristics

SSBI Cohort

In the SSBI Cohort 54% of the implants were saline, 97%
were smooth, 2.7% had textured implants, and 45.9%
were silicone gel. Implants were in place for a range of 3
to 28 years (mean, 13.8 years).

Non-SSBI Cohort

In the Non-SSBI Cohort 43% of the implants were saline,
57% were silicone, 77.1% were smooth, and 22.9% were
textured. Implants were in place for a range of 1to 25 years
(mean, 14.4 years). There was a statistical difference be-
tween the types of implant surface. The SSBI Cohort had
more smooth surface implants, and the Non-SSBI Cohort
had more textured surface implants. There was no signifi-
cant difference between the number of years implanted
between the cohorts (Table 3).

Medical History

There was a statistically elevated incidence of self-reported
iliness in the SSBI Cohort compared with the Non-SSBI
Cohort including thyroid disease, rheumatologic or autoim-
mune disease, and history of anxiety and or depression.
There was no statistical difference between the 2 cohorts
for self-reported rheumatoid arthritis, fibromyalgia, or irrita-
ble bowel syndrome. There was no statistical difference in
reported allergies to pollen, medicines, food, or mold be-
tween the cohorts (Supplemental Tables 3, 4).

Systemic Symptoms and Symptom
Improvement

At baseline, 100% of the SSBI Cohort stated they expe-
rienced at least 1 physical symptom, with a mean of

12.68 symptoms. At 3 to 6 weeks, their symptoms had
reduced to a mean of 4.39. Symptom reporting in the
SSBI Cohort remained relatively stable at 6 months
(mean, 3.30). The most common reported systemic
symptoms at baseline in the SSBI Cohort were fatigue
(92%), brain fog (89%), memory issues (78%), anxiety
(73%), dry eyes (73%), insomnia (73%), and joint pain
(70%). At baseline, 84% the Non-SSBI Cohort reported
experiencing at least 1 physical symptom, with a mean
of 3.1 symptoms, substantially fewer than the SSBI
Cohort. Their symptom reporting remained stable across
the recorded follow-up times. The most common
symptoms reported by the Non-SSBI Cohort at baseline
were anxiety (46%), headaches (35%), fatigue (27%),
brain fog (27%), and dry eyes (19%) (Supplemental
Table 5).

There was a significant cohort-by-time interaction, F(2,
129.53)=56.37, P<.001, reflecting elevated baseline
physical symptoms in the SSBI Cohort. At baseline the
SSBI Cohort reported significantly more symptoms than
the Non-SSBI Cohort (P <.001). There was a significant
decrease in symptoms in the SSBI Cohort from baseline
compared with the 3- to 6-week and 6-month follow-ups
(Ps <.001). The mean number of symptoms of the SSBI
Cohort did not differ significantly between the 3- to
6-week and 6-month time points (P =.13) (Supplemental
Figure 1).

The Non-SSBI Cohort did not differ in their symptom re-
porting over time (Ps > .33). Although there was a large
and statistically significant reduction in the number of
symptoms reported by the SSBI Cohort from baseline to
the postoperative follow-up time points, the SSBI Cohort
still reported significantly more symptoms than the
Non-SSBI Cohort at 3 to 6 weeks (P=.007). However,
this difference was no longer significant at 6 months
(P=.15) (Supplemental Table 6).
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Table 4. Impact of Method of Explantation (No Capsulectomy, Partial Capsulectomy, Total Capsulectomy, or Total Intact) on the
Resolution of Symptoms at 3 to 6 Weeks and at 6 Months

SSBI Cohort
Dependent variable Time point No capsulectomy Partial capsulectomy Total capsulectomy Intact total P-value
(n=37) (n=28) (n=27) (n=15)
Percentage reduction in 3-6 weeks 68.0 [21.3] 64.9 [42.8] 49.91[42.1] 54.5 [35.7] .2301
number of symptoms
6 months 72.8 [25.6] 79.3[15.5] 64.1[32.4] 63.6 [30.9] .6450
50% or more reduction in 3-6 weeks 29 (85.3) 8(80.0) 14 (53.8) 8 (61.5) .0426
symptom number
6 months 26 (86.7) 9 (90.0) 19 (73.1) 9 (69.2) .3965
80% or more reduction in 3-6 weeks 10 (29.4) 5 (50.0) 8(30.8) 4 (30.8) .6813
symptom number
6 months 15 (50.0) 4 (40.0) 12 (46.2) 7 (53.8) 9406

Non-SSBI Cohort

Dependent variable Time point No capsulectomy Partial capsulectomy Total capsulectomy Intact total
(n=38) (n=25) (n=19) (n=6)
Percent reduction in 3-6 weeks —3.4[155.4] 43.0 [101.8] —5.5[121.8] 19.8 [51.9] 0.2084
number of symptoms
6 months —13.6 [165.7] 37.3[89.0] 35.0[56.9] 14.8 [60.0] 0.6987
50% or more reduction in 3-6 weeks 15 (50.0) 1(73.3) 5(33.3) 1(20.0) 0.0952
symptom number
6 months 14 (56.0) 9 (60.0) 6 (46.2) 1(20.0) 0.4796
80% or more reduction in 3-6 weeks 1(36.7) 7 (46.7) 3(20.0) 1(20.0) 0.4381
symptom number
6 months 11(44.4) 8(53.3) 3(23) 1(20.0) 0.3543

Values are mean [standard deviation] or n (%). SSBI Cohort, patients seeking explantation because they believe their implants are responsible for their symptoms;
Non-SSBI Cohort, patients requesting implant exchange or explantation without self-reported breast implant illness. Data for partial, total, and intact total
capsulectomy were obtained from Part 1 of the Aesthetic Surgery Education and Research Foundation Biospecimen Study with updated data as available by
continued follow-up. The odds ratios and P-values are from a logistic regression analysis with group as the dependent variable and the baseline characteristic as
the explanatory variable. The P-value is for a 2-sided test of the null hypothesis that the true odds ratio equals 1.

Systemic Symptom Improvement by
Capsulectomy Type

A limitation of Part 1 of the ASERF Biospecimen Study was
that all subjects underwent at least a partial capsulectomy
to obtain the necessary biospecimens for various analytical
tests."? No capsule tissue was removed in this study at the
time of implant removal or implant removal and replace-
ment in either cohort. A cohort analysis was performed
comparing the systemic symptom improvement by capsu-
lectomy type—total intact (en bloc), total precise, partial,
and no capsulectomy. At 6 months, 94% of the SSBI
no-capsulectomy subjects had at least partial reduction
from the number of symptoms reported at baseline, and a
74% reduction in the average number of symptoms report-
ed. There was no statistical difference in symptom

improvement, or in the longevity of symptom improvement
based on the type of capsulectomy performed, including
no capsulectomy at 6 months (Table 4).

Patient Reported Outcome Measurement
Information System (PROMIS) Data

At baseline, subjects in the SSBI Cohort reported signifi-
cantly higher levels of anxiety, sleep disturbance, and fa-
tigue, as well as significantly lower cognitive function
than the Non-SSBI Cohort. Following explantation, the
SSBI Cohort reported numerically similar anxiety scores
to the Non-SSBI Cohort (control), but still reported numeri-
cally greater sleep disturbance and fatigue scores, and
lower cognitive function scores than the Non-SSBI
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Cohort == $S8I == Non-SSBI

604

Anxiety T-Score

S

Baseline 3-6 Weeks 6 Months

Figure 1. Patient Reported Outcome Measurement
Information System anxiety t-score. SSBI, systemic symptoms
associated with breast implants.

Cohort. Cognitive function reported by the SSBI Cohort re-
mained significantly lower than the Non-SSBI Cohort at
both 3 to 6 weeks and 6 months.

Anxiety

Subjects in the SSBI Cohort had a baseline mean anxiety
t-score of 58.11. At 3 to 6 weeks their anxiety had decreased
to a mean score of 48.79. Anxiety in the SSBI Cohort re-
mained fairly stable at 6 months (mean, 47.00). At baseline,
the Non-SSBI Cohort (mean, 50.87) reported lower anxiety
than the SSBI Cohort, and their reported anxiety remained
stable across all follow-up times (Supplemental Table 6).

There was a significant cohort-by-time interaction, F(2,
131.77)=7.64, P=.001, indicating increased baseline anxi-
ety in the SSBI Cohort. At baseline the SSBI Cohort report-
ed significantly elevated anxiety compared with the
Non-SSBI Cohort (P=.001). The SSBI Cohort reported a
significant reduction in anxiety from baseline compared
with the 3- to 6-week and 6-month follow-ups (Ps <.001).
The mean anxiety did not significantly differ across the
postoperative follow-up times (P = .88). There were no sig-
nificant differences between the cohorts at the postopera-
tive follow-up times (ps>.82). The Non-SSBI Cohort’s
reported anxiety did not change between baseline and
3 to 6 weeks (P=.91) or between 3 to 6 weeks and
6 months (P =.40) but significantly decreased from base-
line to 6 months (P =.046) (Figure 1).

Cognitive Function

The SSBI Cohort had a baseline mean cognitive function
t-score of 40.33. At 3 to 6 weeks this mean score had in-
creased to 49.86. Cognitive function in the SSBI Cohort re-
mained fairly stable at 6 months (mean, 51.63). At baseline
the Non-SSBI Cohort (mean, 53.02) reported higher cogni-
tive function scores compared with the SSBI Cohort, and

their cognitive function scores remained relatively stable
across the follow-up time points.

There was a significant cohort-by-time interaction, F(2,
133.74)=7.71, P=.001, reflecting lower cognitive function
in the SSBI Cohort at baseline. The SSBI Cohort reported
a baseline cognitive function that was significantly lower
than that of the Non-SSBI Cohort (P <.001). The SSBI
Cohort then reported significant improvement in cognitive
function from baseline to the 3- to 6-week and 6-month
follow-ups (Ps < .001). Their mean cognitive function scores
did not differ significantly across the postoperative follow-
up times (P=.94). The SSBI Cohort’s cognitive function
scores remained numerically and significantly lower than
those of the Non-SSBI Cohort at both follow-up times
(Ps < .05). The cognitive function score of the Non-SSBI
Cohort did not differ significantly over time (Ps> .36)
(Supplemental Figure 2).

Fatigue

The most significant change in PROMIS scores in this inves-
tigation was in fatigue. The SSBI Cohort had a baseline
mean fatigue t-score of 65.07. At 3 to 6 weeks their fatigue
scores had decreased to a mean of 48.71 and remained
lower and rather stable at 6 months (mean, 49.36). At base-
line the Non-SSBI Cohort (mean, 48.61) reported lower lev-
els of fatigue, and their reported fatigue remained stable
across the follow-up time points (Supplemental Table 6).

There was a significant cohort-by-time interaction, F(2,
129.29) = 23.83, P <.001, indicating heightened fatigue in
the SSBI Cohort at baseline. The SSBI Cohort reported sig-
nificantly elevated fatigue compared with the Non-SSBI
Cohort (P <.001) at baseline. The SSBI Cohort reported a
significant decrease in fatigue from baseline to 3 to 6 weeks
and then at 6 months follow-up (Ps < .001). Their mean fa-
tigue scores did not differ significantly across the 2 postop-
erative follow-up times (Ps > .99). There were no significant
differences between the 2 cohorts at the postoperative
follow-up times (Ps > .06). The Non-SSBI Cohort’s reported
fatigue did not change over time (Ps > .16) (Supplemental
Figure 3).

Sleep Disturbance

The SSBI Cohort had a baseline mean sleep disturbance
t-score of 59.45. At 3 to 6 weeks their sleep disturbance
scores had decreased to a mean of 47.47 and remained
fairly stable at 6 months (mean, 48.12). At baseline the
Non-SSBI Cohort (mean, 49.95) reported lower sleep dis-
turbance compared with the SSBI Cohort, and their report-
ed sleep disturbance decreased across the follow-up times
(Supplemental Table 6).

There was a significant cohort-by-time interaction, F(2,
132.62) =6.19, P=.003, indicating greater baseline sleep
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disturbance in the SSBI Cohort. The SSBI Cohort reported
significantly elevated sleep disturbance at baseline com-
pared with the Non-SSBI Cohort (P<.001). The SSBI
Cohort reported a significant decrease in sleep disturb-
ance from baseline to 3 to 6 weeks and 6 months
(Ps < .001). Their mean sleep disturbance scores did not
significantly differ between the 2 postoperative follow-up
times (P> .99). There were no significant differences be-
tween the 2 cohorts at either of the postoperative follow-up
times (Ps > .16). Compared with their baseline scores, the
Non-SSBI Cohort reported numerically but not significantly
reduced sleep disturbance at 3 to 6 weeks (P=.062) and
significantly reduced sleep disturbance at 6 months
(P=.024). Their scores at the 2 postsurgical time points
were not significantly different (P> .99) (Supplemental
Figure 4).

DISCUSSION

Capsulectomy procedures differ depending on the indica-
tions for the surgical procedure and may include a patient’s
request. In Bll social media groups, total capsulectomy, fre-
quently interchanged with the term “en bloc,” is cited as es-
sential for symptom improvement. Previous published
studies indicate symptom improvement with implant re-
moval and total capsulectomy, partial capsulectomy, and
no capsulectomy.’

Standardized capsulectomy terminology is outlined in
the Methods section. The absolute indication for an en
bloc capsulectomy is removal of an implant and capsule
with a margin of uninvolved tissue for treatment of capsular
malignancy. A total intact capsulectomy refers to removal
of an implant and capsule as one unit. This is most often in-
dicated with ruptured older-generation implants to mini-
mize contact between gel and the breast tissue. A total
capsulectomy is removal of the entire capsule but not nec-
essarily as a single unit and not necessarily in one piece. If
any capsule is left behind, the procedure is a partial capsu-
lectomy. In this study, no capsule tissue was removed in ei-
ther cohort. Indications for an “implantectomy” were
described over 30 years ago by Scott Spear.” Relative in-
dications for capsulectomy include capsular contracture,
removal of a ruptured gel implant, the presence of a tex-
tured implant, and patient request. Although there is not
sufficient evidence that capsulectomy is a risk-reducing
procedure for BIA-ALCL or BIA-SCC, capsule removal, ei-
ther partial or total, may be considered to obtain tissue
for histology and to allay patient and physician concerns.”

Patients with systemic symptoms they attribute to their
implants often request capsulectomy. Although current
evidence has shown that symptom improvement occurs
with total, partial, and no capsulectomy, there should be
an individualized discussion with patients taking into

consideration the potential risks and benefits. The advan-
tage of not removing a capsule is that the procedure is
less invasive, requires less operative and anesthesia
time, carries lower risks, and may be less expensive.
However, there are potential consequences to leaving be-
hind a thickened or calcified capsule, including deformities
of the breast, pain, seroma, and interference with routine
breast imaging. Patients with anxiety may also express con-
cerns related to future potential capsular malignancy.14
Social media groups warn of the possibility of persistent
symptoms caused by “retained capsule” and patients
need to gauge their potential for concern if not all of their
symptoms resolve. Although there is published evidence
that capsules may reduce in size or dissolve with time,
the fate of capsules and potential issues are variable and
unpredictable, and the potential consequences need to
be discussed with patients.”®

Bll social media groups and an increasing number of
physician websites discuss the need for a “proper explant”
and “en bloc” capsulectomy for appropriate treatment.
There are surgeons who use these terms to market their
practice and assert special qualifications as an “explant ex-
pert in en bloc capsulectomy.” Although studies show reli-
able symptom improvement after implant removal, there
are no published data that demonstrate, in the absence
of other surgical indications, a total capsulectomy is neces-
sary for symptom improvement. In a previously published
paper reporting on Part 1 of the ASERF Biospecimen
Study, systemic symptom improvement was independent
of whether part or all of the capsule was removed. A limita-
tion of that study was that at least some capsule was re-
moved in all subjects as part of the biospecimen
analysis.2 This “no capsulectomy” study demonstrates
that symptom improvement is statistically indistinguishable
when no capsule tissue is removed. The strengths of this
study are the prospective design and robust follow-up. A
limitation of this study is the use of a historic control, al-
though the subjects were age matched, and the same pro-
tocol and evaluation tools were used. These findings
encourage surgeons to provide patients with all of their op-
tions including total, partial, and no capsulectomy as part of
the informed consent process. The findings also help to
create appropriate standardized terminology for capsulec-
tomy in our literature as well as in discussions with patients
and regulatory bodies.

CONCLUSIONS

Patients who attribute their systemic symptoms to their
breast implants demonstrate significant symptom improve-
ment with implant removal without capsulectomy. This op-
tion should be included in any discussion with a patient
who elects to remove their breast implants when there is
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no other surgical indication for capsulectomy. Further stud-
ies are indicated to delve into the potential etiologies of the
self-reported symptoms and subsequent symptom resolu-
tion in these patients.

Supplemental Material

This article contains supplemental material located online at
www.aestheticsurgeryjournal.com.
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