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Breast Implant lliness May Be Rooted in Mast Cell
Activation

A Case-Controlled Retrospective Analysis
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which often manifests increased mast cells (MCs) in assorted tissues and may explain Bll symptoms.

Background: Mechanisms by which implants cause BIl symptoms remain unclear, but Bll and MCAS symptom profiles heavily
overlap, warranting investigation of potential linkage.

Methods: We retrospectively analyzed 20 implant patients who underwent explantation and total capsulectomy; 15 self-reported
preoperatively they had Bl (subject group); 5 felt they did not [control group 1 (CG1)]. Five prophylactic mastectomy patients consti-
tuted control group 2 (CG2). Subjects and CG1 patients completed Bll symptom questionnaires preoperatively and multiple points
postoperatively. With CD117 staining, average and maximum mast cell counts (MCCs) in resected tissues were determined.
Results: Mean BIll symptom score 2 weeks postexplantation was reduced by 77% (P < 0.0001), and 85% by 9 months. Analysis
suggested Bll in CG1 patients, too, who improved similarly. Among CG2 patients, healthy breast tissue showed mean and maximum
MCCs of 5.0/hpf and 6.9/hpf. Mean and maximum MCCs in capsules in Bll patients were 11.7/hpf and 16.3/hpf, and 7.6/hpf and
13.3/hpf in CG1 patients. All intergroup comparisons were significantly different (P < 0.0001).

Conclusions: MCCs in peri-implant capsules in Bll patients are increased; some implanted patients appear to have unrecognized
Bll. Given that neoantigenic/xenobiotic exposures commonly trigger dysfunctional MCs in MCAS to heighten aberrant mediator
expression driving inflamsmatory and other issues, further investigation of whether Bll represents an implant-driven escalation of pre-

Objective: To investigate the possible association between breast implant illness (BIl) and mast cell activation syndrome (MCASN

existing MCAS and whether an MCAS diagnosis flags risk for Bll seems warranted.
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INTRODUCTION

The US Food and Drug Administration (“FDA”) lists “systemic
symptoms” as some of the risks associated with the use of
breast implants.! More commonly, this group of symptoms, in
the context of having developed following placement of breast
implants, is labeled breast implant illness (BII). It is unknown
what the incidence of BII is, but it is reported that women are 8
times more likely to develop an autoimmune disorder following
reconstruction or breast augmentation using breast implants.?
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Some social media support groups focused on BII now count
hundreds of thousands of members.?

It has been suggested that individuals who already have auto-
immune diseases or hyperactive immune systems reconsider
the use of breast implants.’> The most common BII symptoms
are fatigue, joint pain, cognitive issues (general “brain fog,”
poor concentration, and word-finding difficulties), depression,
anxiety, hair loss, autoimmune diseases, rash, headaches, and
inflammation.* The time span between implant placement and
the onset of symptoms in BII patients ranges from immediately
to several years.’ In most cases, the onset of symptoms is subtle,
with mild allergy-like reactions initially (sinusitis, rashes, itch-
ing), commonly followed by a steady increase in the number and
severity of symptoms. As BII is a relatively new condition, the
average patient sees multiple healthcare professionals about her
unexplained symptoms before arriving at the conclusion that
these symptoms may be related to the implants.

Another chronic multisystem inflammatory disease with
symptom profiles significantly overlapping those seen in BII is
mast cell activation syndrome (MCAS). MCAS is a complex
chronic multisystem disease of aberrant constitutive and reac-
tive mast cell (MC) mediator release causing highly hetero-
geneous menageries of symptoms of generally inflammatory,
allergic, and dystrophic themes.® Preliminary epidemiologic
research is increasingly demonstrating MCAS is quite prevalent,
in as much as 17%-20% of the general population.” For BII
patients, MCAS may be present before implantation surgery, but
symptoms and signs of the disease in the years (even decades)
before surgery may be mild or even subclinical (eg, allergic rhi-
nitis, or intermittent unexplained modest elevations in serum
transaminase levels). For these patients, it is the introduction
of the implants to the immune system that may lead to further
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FIGURE 1. A, Anterior and posterior implant photos contained within en bloc capsulectomies (B) Capsules removed separately from implants before placement

into formalin.

heightening of activation of dysfunctional MCs," in turn,
leading to increased release of many mediators which directly
and/or indirectly drive, or at least contribute to, the symptoms
associated with BII. Though no causative pathways have been
researched yet, associations indeed have been found between
MCAS and a wide range of other idiopathic chronic multisys-
tem inflammatory diseases.!!

There have been multiple publications of the improvement in,
and even complete resolution of, BII symptoms once the implant
and capsules were removed,*!? further illustrating the immuno-
genic stimulus that silicone may pose in the body. Recent litera-
ture, too, has suggested a linkage between illness from exposure
to xenobiotical chemicals and the development or worsening of
MCAS." Furthermore, MC disorders are known to increase the
risk for, and severity/aggression of, liquid and solid tumors,'*!*
and a case report has shown improvement in multiple myeloma
in a patient when silicone implants were removed. ¢

Given our observation in practice of the similarity of the
symptom profiles in BII and MCAS, and given the commonly
observed natural history in MCAS of worsened MC activation
upon exposure to novel antigens, we hypothesized that many
patients who experience BII may actually suffer from MCAS.
We performed a preliminary assessment for evidence of MCAS
in a small series of BII patients who underwent explant surgery
with total capsulectomies, as compared against potential con-
trol groups.

METHODS

Under ethics approval, 0127E_2023 by National Institute of
Integrative Medicine HREC (EC00436), the cases of fifteen BII
patients (the subject group, who all reported preoperatively they
had BII), 5 “Non-BII” patients (ie, patients who preoperatively
did not feel they had BII) with breast implants [control group 1
(CG1)], and 5 prophylactic mastectomy patients [control group

2 (CG2)] were reviewed for this pilot retrospective study. Data
was accessed through Clinic 2 Cloud Software and patients'
personal details were deidentified during analysis. BII patients
ranged in age from 31 years to 62 years (mean age: 42 years).
Implant duration ranged from 3 years to 19 years (mean dura-
tion: 10 years). CG1 patients ranged in age from 29 years to 54
years (mean age: 44 years), and their implant duration ranged
from § years to 24 years (mean duration: 15 years). CG2 patients
ranged in age from 28 years to 61 years (mean age: 47 years). All
BII and CG1 patients had explant and total capsulectomies and
pectoralis muscle repair if their implants were originally placed
subpectorally. All patients received regional anesthesia in con-
junction with general anesthesia, allowing patients to be safely
discharged within 48 hours of surgery. All patients had immedi-
ate mobile phone access to the surgeon to address any concerns.

A BII symptom questionnaire was formulated by modifica-
tion of a symptom questionnaire for Lyme patients' as symp-
toms of Lyme disease closely resemble that of patients of BII
(and closely resemble symptoms of MCAS, unsurprising given
that the Borrelia infection underlying Lyme disease is known
to drive MC activation'’). The BII symptom questionnaire was
administered 2 weeks before explantation in the BII subject
group and the CG1 group and at 2 weeks, 3 months, 6 months,
and 9 months postexplantation. A questionnaire’s total score
was determined by summing (1) the number of symptoms self-
rated by the patient as being suffered at the time of the assess-
ment only “mildly,” (2) the number of symptoms self-rated as
being suffered “moderately” and multiplying by 2, and (3) the
number of symptoms self-rated as being suffered “severely” and
multiplying by 3.

Capsules removed during surgery in BIl and CG1 patients
(Figs. 1A, B), and healthy breast tissue from prophylactic mas-
tectomy CG2 patients, were placed in formalin and sent for
standard histopathological hematoxylin and eosin staining.

CD117 stains, too, were performed on the capsules of BII and
CG1 patients to highlight mast cell counts (MCCs) specifically.'®
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FIGURE 2. A, Absolute breast implant illness score over time (breast implant patient cohort) (average + SEM). B, Percentage drop in absolute breast implant

illness scores over time (breast implant patient cohort) (average + SEM).

An average count for any given section was determined from
examining 5 randomly selected high-power fields (HPFs; 40x
objective x 10x ocular = 400x magnification), and the maximum
count for that section was determined by counting the MCs
in the 1 HPF showing the greatest number of bright-CD117-
stained cells. Similar average and maximum counts were deter-
mined in CD117 stains of random breast tissue samples of CG2
patients undergoing mastectomies either prophylactically or for
breast cancer (only healthy noncancer side analyzed).

BII absolute and reduction symptom scores were analyzed
between subject group and CG1 group using student ¢ test.
MCCs were analyzed amongst all 3 groups using one-way
ANOVA test results.

RESULTS

Mean BII symptom score in BII patients was 152 [standard error
of mean (SEM): 15.9] preoperatively. The mean BII symptom
score as early as 2 weeks postexplantation was significantly
reduced to 35 (SEM: 7.6; P < 0.0001) (Fig. 2A). The drop in
BII symptom score from preoperatively to postoperatively was
significant (P < 0.0001) at each postoperative time point.
Analyzing score reduction by percentage [(preoperative BII
score vs week 2 postoperative BII score) x 100], there was a
77% decrease in the burden of assessed BII symptoms within

the first 2 weeks after explantation surgery (preoperative BII
score vs week 2 postoperative BII score; P < 0.0001) (Fig. 2B).
Gradual improvement continued over the next 9 months, result-
ing in 85% decrease in BII symptom burden (preoperative vs
9 months postoperative; P < 0.0001) (Fig. 2B). The BII score
reduction by percentage from preoperative to postoperative was
significant (P < 0.0001) at each postoperative time point. No
patient had a relapse of symptoms within the duration of the
study, and all patients had a statistically significant improve-
ment in their disease severity.

Informal symptom review for 3 BII patients who were 2 years
from surgery (though without the BII questionnaire adminis-
tered) did not find any relapse in their BII symptoms.

CG1 patients at initial consultation who were removing
implants purely for improvement in cosmesis or capsular
contracture self-reported they believed they did not have BIIL
However, on analysis of the BII questionnaire scores, there was
evidence of Bll-related symptoms, with similarly rapid and
marked improvement postexplantation as in the BII Group
(Fig. 3A). Similar to the BII Group, the greatest improvement
occurred in the first 2 weeks with 70% symptom reduction,
with further improvement at 9 months: 77% decrease in dis-
ease severity compared to the preoperative state (Fig. 3B). The
drop in BII symptom score from preoperatively to postopera-
tively was significant (P < 0.0005) at each postoperative time
point.
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FIGURE 3. A, Absolute breast implant illness score over time [nonbreast implant illness patient (CG1) cohort] (average + SEM). B, Percentage drop in absolute
breast implant illness scores over time [nonbreast implant illness patient (CG1) cohort] (average + SEM).

FIGURE 4. Hematoxylin and eosin stains of capsules showing silicone with immune reactive cells.

Overt macroscopic implant rupture was found to have  fragments in 13 of 15 BII patients, with associated giant cell
occurred preoperatively on imaging in 3 of 15 BII patients.  reaction and granuloma formation, despite no macroscopic rup-
Histological analysis of the capsules demonstrated silicone  ture (Fig. 4). For the Non-BIl CG1 cohort, macroscopic rupture
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occurred preoperatively in 1 of 5 patients and microrupture/
leak in 4 of 5 patients.

Analyses of MCC using CD117 stain (Fig. 5) in healthy breast
parenchymal tissue in CG2 patients showed an average of 5.0
(SEM: 0.3) MCs per HPF and a maximum of 6.9 (SEM: 0.7)
MCs per HPFE. In capsules of BII patients, the average MCC per
HPF was 11.7 (SEM: 0.7) and the maximum MCC per HPF was
16.3 (SEM: 0.9). Similar analyses of capsules for Non-BIl CG1
patients showed an average of 7.6 (SEM: 0.8) MCs per HPF
and a maximum MCC of 13.3 (SEM: 2.0). MCCs were highest
in the BII group, moderately elevated in the CG1 group and
lowest in the CG2 group. The MCCs of BII patients were signifi-
cantly different in maximum (P < 0.05) and average numbers (P
< 0.005) compared to CG1 and CG2 patients using ¢ test anal-
ysis. One-way ANOVA testing among all 3 groups showed the
maximum and average MCCs for each group were significantly
different than in each of the other 2 groups (P < 0.0001) (Fig. 6).

The average duration of surgery (including explant, total
capsulectomy, and muscle repair) was 4.1 hours (standard
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deviation: 43 minutes). No immediate or delayed complications
occurred, and no representation to the emergency department
or hospital, repeated surgery, or other invasive postoperative
procedures was needed for any patient.

DISCUSSION

MCAS is a multisystem disease that can manifest a broad set
of symptoms, including (but not limited to) chronic fatigue,
joint pain, multiple allergies, brain fog, gastrointestinal distur-
bances, and fibromyalgia. Many BII patients do not experience
these symptoms until after breast implants are inserted. Our
study was insufficient to establish a definitive diagnosis per
published diagnostic criteria?® of MCAS in our BII and CG1
patients, but the fact that their BII symptom profiles were con-
sistent with what is commonly seen in MCAS, together with
the significant and sustained symptomatic improvement upon
explantation and total capsulectomy in all of these patients
plus the finding of increased MCCs in their capsules, makes it

MCC 1n capsule of BII patient

MCC 1n healthy breast parenchyma

FIGURE 5. CD117 stains from capsule of breast implant illness patient versus healthy parenchymal breast tissue (CG2).
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likely that the additional laboratory evidence needed for defin-
itive diagnosis of MCAS in these patients would be found if
sought.

MCAS is the product of chronic dysfunctional MC activa-
tion (ie, inappropriate production and release of mediators with
potent local and potentially even distant effects). MCAS usu-
ally stems from an assortment, fairly unique to the individual
patient and expanding at (typically stressful) points through-
out a patient’s life, of mostly somatic mutations.?*> Sometimes
excessive MC proliferation occurs, too, though not anywhere
close to the extent, or with the histomorphologic abnormali-
ties, seen in the various types of MC malignancies collectively
referred to as mastocytosis.® Whilst it is commonly known
that mediators such as histamine and tryptase are released
via degranulation, there are in fact hundreds of different sub-
stances that can be released by a variety of mechanisms,?
all affecting different responses in different tissues. MCs are
present in virtually all tissues but are dominantly sited at the
environmental interfaces and abutting vessels and neurons.*
These factors of the variable mutational menageries, the many
involved sites, and the multitudes of direct and indirect effects
of the multitudes of MC mediators make it easy to understand
how MCAS can present with such a great array of symptoms
and such extreme heterogeneity of clinical presentation from
one patient to the next.

Samoszuk et al' determined MCCs in healthy breast tissue,
finding a mean of 1.2 per HPE. In our study, a slightly higher
mean of 5 MCCs was found in healthy breast tissue of CG2
patients. MCC in capsules of BII patients showed significantly
higher average and maximum counts than in CG2 patients. This
is consistent with what we have observed clinically, with a strong
overlap between symptoms of MCAS patients versus what is
observed in BII patients. Interestingly, average and maximum
MCCs were higher in capsules of Non-BIl CG1 patients, too,
compared to healthy parenchymal breast tissue of CG2 patients,
mirroring their BII questionnaire symptom scores. Whilst CG1
patients did not place emphasis on their fatigue, poor sleep, mild
brain fog, muscle and joint pain, and allergies with rashes, for
example, and did not attribute these symptoms to their implants,
it is evident they have some extent of BII, given their improve-
ment in symptoms postexplantation. Furthermore, their symp-
tom improvement was not only local (ie, reduced breast or chest
pain) from removing the capsular contracture, but also systemic.
These data suggest BII occurs in more implanted patients than
previously suspected by the patients themselves or their doctors.

Analysis of silicone found in capsules despite no macroscopic
rupture indicates either the implants are microscopically leak-
ing, or the casing disintegrates over time, as early as 3 years
postinsertion based on the briefest duration that the implant
was present in this group of patients. It is known that silicone
is able to enter lymphatics and can be found in lymph nodes
(“snow-storm appearance”).?’ In one report of autopsy findings
in a patient who died of causes unrelated to her breast implants,
not only were ruptured implants found, but also the silicone was
found to have spread to many distant sites including the brain,
spinal cord, colon, and kidneys.?* No studies of the long-term
consequences of such leakage have emerged yet.

Once complete removal of implants and capsules was per-
formed in our patients, symptoms began improving within hours
(based on patient reports and direct observation) and were sig-
nificantly resolved by 2 weeks postoperatively (P < 0.0001). No
patient saw any reversal in postoperative improvement of pre-
operative symptoms or saw new symptoms emerge. This was
likely due to the removal of the implant itself and microscopic
silicone fragments often found in the capsules, regardless of
whether implant macro-rupture was present or not and regard-
less of whether more widespread microscopic dissemination of
silicone to more distant tissues may have occurred. Once a sig-
nificant extent of the load of the provocative antigen is removed,
inappropriate activation of an MCAS patient’s dysfunctional
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MCs would be expected to be reduced (likely bringing reduc-
tion in secondary activation of other cells and systems, too),
correspondingly reducing, and sometimes even resolving, many
BII symptoms. As such, it is total, rather than partial, capsulec-
tomies that would appear to be the better surgeries for such
patients, and our experience has been that total capsulectomy,
though requiring more time in the operating room than partial
capsulectomy, can routinely be performed safely and may bring
a postoperative course and outcomes superior to those brought
by partial capsulectomy.

The prevalence of BII is unknown, but MCAS is prevalent (if
presently underrecognized), and has a strong female predilec-
tion (~4-5:1 female:male, possibly a consequence of the known
presence of estrogen receptors on the surfaces of MCs which,
upon ligand binding, promote MC activation®?¢), and typically
begins manifesting symptoms by no later than adolescence.?”
Although our study did not assess for such, it is conceivable
that many women who have breast implants had antecedent
MCAS which was antigenically triggered, by one or more mate-
rials in the implant’s construction (silicone seems likely to be a
key offender), to escalate to a worsened state of chronic inap-
propriate activation (given the chronic presence of the trigger)
and begin manifesting, and continue to manifest, more clinically
apparent illness. Our data suggest, too, that a proportion of
implanted women do not realize their mild systemic symptoms
can be attributed to their implants but nevertheless do have a
mild form of BIL Therefore, one can speculate there is under-
reporting of BII. With increased awareness, more women with
BII can undergo full implant removal to improve their health.
However, given that no biomarker for predicting the proba-
bility of developing BII has emerged, perhaps an even greater
public health improvement opportunity might lie in assessing
whether a diagnosis of (and, thus, preimplantation assessment
for) MCAS could serve reliably as a marker of greater likelihood
for developing BII and thus prevent performance of unaccept-
ably risky implantations. Of course, if MCAS is a key driver
of BII, other questions also emerge as to whether preoperative
assessment for MCAS might help identify inappropriate candi-
dates for other implantation surgeries, too (e.g., abdominal or
pelvic mesh of at least certain constructions). The investigation
would seem to be warranted, too, as to whether preoperative
diagnosis and treatment of MCAS might mitigate postimplan-
tation illness when implantations are medically necessary rather
than just matters of cosmesis.

CONCLUSION

Although our studied cohorts were small and we could not defin-
itively assess for MCAS in this retrospective work, our results
nevertheless suggest not only that an association between BII and
(possibly antecedent) MCAS is likely, but also that in many BII
patients, BII fundamentally may be an implant-triggered wors-
ening of MCAS, a prevalent but underrecognized disease which
often manifests worsening of inflammatory and allergic-type
symptoms in response to novel environmental and foreign mate-
rial antigenic exposures. Further research is needed not only to
definitively assess for MCAS in BII patients and to independently
confirm our findings, but also to evaluate whether preimplanta-
tion assessment for MCAS can help patients and surgeons alike
better identify inappropriate candidates for breast implantation
and potentially even other implantation surgeries.
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