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Silicone breast implants have been used
clinically since the 1960s for both
cosmetic surgery and reconstruction. The
medical society mistakenly considered
silicone to be an inert material in relation
to the human body and to the immune sys-
tem. Throughout the years, many reports
have accumulated regarding the detri-
mental effect of silicone implants on hu-
man health and a big debate regarding the
safety of these implants has been raised.
We previously conducted a large popula-
tion-based study and reported that women
with silicone breast implants (SBI) have a
significant increased risk to develop auto-

immune diseases [1].

Our group recently interviewed ma-
ny symptomatic women with SBI who
presented with various subjective and
autonomic-related manifestations such as
cognitive impairment, severe fatigue, de-
pression, widespread pain, palpitations,
paresthesia, memory loss, dry eyes, and
dry mouth. Previous routine blood tests
were found to be interpreted as normal in
these women and unfortunately anti-de-
pressants and anti-psychotic drugs could
not help their situation and actually make

it worse.

We hypothesized that dysregulation
in the titter and functional activity of
unique circulating autoantibodies directed
against autonomic nervous system recep-
tors might explain the panoply of clinical
manifestations reported by women with
SBI [2]. We found a significant change
in the titters of certain autoantibodies di-
rected against autonomic nervous system
autoantigens in symptomatic women with
SBI. Importantly, passive transfer of im-
munoglobulin G (IgG) antibodies isolat-
ed from symptomatic women with SBIs
into mice brains causes depression/apa-
thic-like behaviors in the mice (personal
communication).

Overall, silicone breast illness is a clas-
sic example of autoimmune/inflammatory
syndrome induced by adjuvant (ASIA)
due to the chronic adjuvant activity of this
non-self, silicone material that may lead to
the production of classical and non-classi-
cal autoantibodies and to the development
of autoimmune diseases in genetically
susceptible individuals. We urge the med-
ical community and health providers to be
more aware of subjective clinical mani-
festations reported by women with SBI.
Both clinicians and scientists should work
together to find alternatives to silicone
implants and to find treatments for severe
symptoms reported by women with SBI
and by other patients with suspected auto-
immune dysautonomia-related disorders.

In the 1960s, the medical communi-
ty concluded that silicone was an inert

material in the human body and to the
immune system, and therefore it could
be used for cosmetic surgery and recon-
struction of the breasts [3].

Silicone material cannot be found
in nature. Silicone is a branched poly-
mer that has been fabricated from silica
atoms. It is worth mentioning that long
exposure of humans to silica has been
shown to trigger the development of au-
toimmune diseases [4,5].

Notably, few years after the first aug-
mentation mammoplasty, Kumagai and
colleagues [6,7] described the develop-
ment of scleroderma and other human
adjuvant diseases following silicone cos-
metic surgery. The silicone material can
chronically hyperstimulate the immune
system and can lead to the development
of an autoimmune disease in genetically
predispose people, for example those with
polymorphism in the human leukocyte
antigen [HLA] gene [8]. In 2011, Shoen-
feld and colleagues introduced the auto-
immune/inflammatory syndrome induced
by adjuvant (ASIA) syndrome for a group
of immune-mediated complex syndromes
developed in genetically predispose indi-
viduals. ASIA is associated with non-spe-
cific clinical manifestations followed by
exposure of these subjects to adjuvants [9].
The adjuvant activity of the silicone has al-
ready been described in both experimental
animal models and in humans [4,10-12].

Many research studies have been
accumulated regarding the detrimen-
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tal effect of silicone implants on hu-
man health and its association with

systemic  clinical ~ manifestations,
rheumatic diseases, connective tis-
sue diseases, and cancer [10-15].

Therefore, the U.S. Food and Drug Ad-
ministration (FDA) imposed a moratori-
um on silicone implants between 1992
and 1996. Later, the FDA allowed the
use of the silicone implants as long as
the companies who sold these implants
provided relevant information regarding
patient reports on side effects and clin-
ical manifestations following implanta-
tions.

In reality, the companies continued
to sell the silicone implants and failed
to report the information required by
the FDA. Reports came from all over
the world regarding the development of
rheumatic systemic effects. A rare type
of lymphoma, namely breast implant
associated-anaplastic large cell lympho-
ma (BIA-ALCL), in women with sili-
cone breast implants (SBI) was reported.
Therefore, the FDA imposed a boxed
warning against the silicone implants
in 2019 and asked healthcare providers,
such as plastic surgeons and family phy-
sicians, to discuss the potential compli-
cations triggered by silicone implantation
with women who planned to undergo
cosmetic or reconstruction surgery.

Our group has explored the effect
of silicone on human health for few de-
cades. We found the emergence of classi-
cal autoantibodies in both asymptomatic
and symptomatic women with SBI [16].
We also described that silicone can bleed
and migrate outside the implants, which
is consistent with other groups. Magnetic
resonance imaging and computed tomog-
raphy scans can show the accumulation
of silicone material in lymph nodes of
symptomatic women with SBI [17].

A group from the Netherlands found
that silicone microparticles can migrate
toward the thyroid, gut, spinal cord, and
even the brain in woman who had sili-
cone breast implants and unfortunately
died from complications of breast can-
cer [18]. Importantly, in a large popu-

lation-based study, comparing approx-
imately 20,000 women with SBI vs.
about 100,000 sex- and aged-matched
healthy controls, we reported that wom-
en with SBI have a significant increased
risk to develop autoimmune diseases
such as Sjogren's syndrome, sarcoid-
osis, and systemic sclerosis [1]. More-
over, women with SBI are at a signifi-
cant risk to develop rheumatoid arthritis
and fibromyalgia [1].

In light of these findings, the FDA re-
cently updated the boxed warning against
SBI and stated that patients receiving
breast implants have reported a variety
of systemic symptoms such as joint pain,
muscle aches, chronic fatigue, and auto-
immune diseases.

In the last 2 years, approximately 150
symptomatic women with SBI came into
our clinic at the Zabludowicz Center for
Autoimmune Diseases at Sheba Medical
Center, Israel. These women presented
with various subjective, enigmatic, and
autonomic-related manifestations includ-
ing cognitive impairment, severe fatigue,
depression, widespread pain, palpita-
tions, paresthesia, memory loss, hearing
abnormalities, dry eye, and dry mouth.
Most of these women already had several
appointments with rheumatologists and/
or family physicians who could not help
them with symptom relief. In fact, routine
blood tests of these women were found
to be normal. Some of these women had
been prescribed with anti-psychotics and
anti-depressants drugs. The drugs did not
help the patients and actually made their
clinical manifestations worst [2].

Subjective/autonomic-related  man-
ifestations reported by symptomatic
women with SBI are known to be report-
ed also in patients with other suspected
autoimmune dysautonomic-related dis-
orders such as chronic fatigue syndrome,
postural orthostatic tachycardia syn-
drome, and fibromyalgia syndrome [19].
Moreover, the involvement of unique
autoantibodies against G-protein cou-
pled receptors (GPCRs) of the autonomic
nervous system in the development and
pathophysiology of these syndromes

have already been described [20]. There-
fore, we hypothesized that dysregulation
in the titters and functional activities
of anti-GPCRs autoantibodies directed
against autonomic nervous system recep-
tors might explain, at least in part, some
of the subjective and autonomic-related
manifestation reported by symptomatic
women with SBI. Indeed, we recently re-
ported significant changes in the titters of
anti-p1 adrenergic receptor, anti-angio-
tensin II type 1 receptor, and anti-endo-
thelin receptor type A autoantibodies in
women with SBI, as compared with aged
matched healthy women [2]. Importantly,
anti-p1 adrenergic receptor autoantibody
was found to significantly associate with
autonomic-related manifestations such as
depression and sleep disorders reported
by women with SBI [2].

To evaluate the potential pathogenic
effect and functional activity of the an-
ti-GPCRs autoantibodies, we recently
isolated total IgG antibodies from the
sera of symptomatic women with SBI
(presenting with autonomic-related man-
ifestations such as cognitive impairment,
depression, memory loss, and wide-
spread pain) and passively transferred
them into the brain of naive mice. We
found that mice that had been injected
with 1gGs derived from symptomatic
women with SBI showed depression/ap-
athetic-like behaviors compared to mice
injected with IgG derived from healthy
IgG (personal communication).

Like previous studies [13,21] we al-
so found that symptomatic women with
SBI (n=14) who decided to remove their
implants reported a significant improve-
ment in their clinical symptoms and
overall health status (unpublished data).

Overall, silicone breast illness falls
under the umbrella of ASIA, a cluster of
related immune mediated diseases that
develop among genetically predisposed
subjects as a result of adjuvant agent ex-
posure.

We urge healthcare providers such
as family physicians, rheumatologists,
and plastic surgeons to be more aware
to the association of silicone breast im-
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plants with enigmatic/subjective and
neurological/autonomic-related clinical
manifestations reported by their clients.
It is also worth mentioning that current
alternatives to silicone breast implants
have been studied, including the use of
autologous fat grafts for breast surgery
and tissue flap surgery for breast recon-
struction [22,23].

The decision in the 1960s to allow the
use of silicone for breast surgery was a
historical medical error. The non-self sil-
icone material acts as an adjuvant in the
human body, which can causes overac-
tivation of the immune system to attack
the implants in genetically predispose
individuals. Moreover, it might trigger
the production of classical and non-clas-
sical autoantibodies directed against pe-
ripheral and central autoantigens, which
might lead to the development of auto-
immune dysautonomia in women with
SBI [2,19] and in rare cases to the devel-
opment of BIA-ALCL, a rare type of T
cell lymphoma. Importantly, the removal
of this adjuvant might lead to significant
improvement of non-specific manifesta-
tions reported by symptomatic women
with SBI. Therefore, silicone breast ill-
ness can serve as a classical example of
ASIA syndrome.

CONCLUSIONS

The medical community, both clinicians
and scientists, must be more aware of sil-
icone breast incompatibility syndrome and
work together to find alternatives to silicone
breast implants and to improve the quality
of life of symptomatic women with SBI.

Correspondence

Dr. G. Halpert

Zabludowicz Center for Autoimmune Diseases, Sheba
Medical Center, Tel Hashomer 5265601, Israel

email: gilad.halpert@sheba.health.gov.il

References

1. Watad A, Rosenberg V, Tiosano S, et al. Silicone breast
implants and the risk of autoimmune/rheumatic
disorders: a real-world analysis. Int ] Epidemiol 2018;
47 (6): 1846-54.

2. Halpert G, Watad A, Tsur AM, et al. Autoimmune
dysautonomia in women with silicone breast
implants. ] Autoimmun 2021; 120: 102631.

3. Bridges AJ, Vasey FB. Silicone breast implants.
History, safety, and potential complications. Arch
Intern Med 1993; 153 (23): 2638-44.

4. Koeger AC, Marre JP, Rozenberg S, Gutmann
L, Bourgeois P. Maladies auto-immunes aprés
expositions inhabituelles a la silice ou aux silicones.
Trois observations [Autoimmune diseases after
unusual exposure to silica or silicones. 3 cases]. Ann
Med Interne (Paris) 1992; 143 (3): 165-70. [French].

5. Steenland K, Goldsmith DE. Silica exposure and
autoimmune diseases. Am | Ind Med 1995; 28 (5):
603-8.

6. Kumagai Y, Abe C, Shiokawa Y. Scleroderma after
cosmetic surgery: four cases of human adjuvant
disease. Arthritis Rheum 1979; 22 (5): 532-7.

7. Kumagai Y, Shiokawa Y, Medsger TA Jr, Rodnan
GP. Clinical spectrum of connective tissue disease
after cosmetic surgery. Observations on eighteen
patients and a review of the Japanese literature.
Arthritis Rheum 1984; 27 (1): 1-12.

8. Watad A, Bragazzi NL, Amital H, Shoenfeld Y.
Hyperstimulation of adaptive immunity as the
common pathway for silicone breast implants,
autoimmunity, and lymphoma of the breast. IMAJ
2019; 21 (8): 517-19.

9. Shoenfeld Y, Agmon-Levin N. 'ASIA' - autoimmune/
inflammatory syndrome induced by adjuvants.
J Autoimmun 2011; 36 (1): 4-8.

10. Aharon-Maor A, Levy Y, Schoenfeld Y.
[Fibrosarcoma after silicone breast augmentation:
is there a connection?]. Harefuah 1998; 134 (5):
339-41, 424. [Hebrew].

11. Bizjak M, Selmi C, Praprotnik S, Bruck O, Perricone
C, Ehrenfeld M, Shoenfeld Y. Silicone implants and
lymphoma: the role of inflammation. ] Autoimmun

Big step forward for Parkinson’s disease

Inhibition of the kinase LRRK2 has emerged as a promising
disease-modifying therapeutic target for
disease. Jennings et al. reported evidence that DNL201,
a first-in-class central nervous system-penetrant LRRK2
kinase inhibitor, reduces LRRK2 activity and restores

Parkinson’s

lysosomal function in cellular and animal models. In healthy
volunteers and patients with Parkinson’s disease, DNL201

12.

16.

17.

19.

20.

21.

22.

23.

2015; 65: 64-73.

Levy Y, Rotman-Pikielny P, Ehrenfeld M, Shoenfeld
Y. Silicone breast implantation-induced scleroderma:
description of four patients and a critical review of
the literature. Lupus 2009; 18 (13): 1226-32.

. Peters W, Smith D, Fornasier V, Lugowski S,

Ibanez D. An outcome analysis of 100 women after
explantation of silicone gel breast implants. Ann
Plast Surg 1997; 39 (1): 9-19.

. Soriano A, Butnaru D, Shoenfeld Y. Long-term

inflammatory conditions following silicone exposure:
the expanding spectrum of the autoimmune/
inflammatory syndrome induced by adjuvants
(ASIA). Clin Exp Rheumatol 2014; 32 (2): 151-4.

. Yoshida SH, Swan S, Teuber SS, Gershwin ME.

Silicone breast implants: immunotoxic and
epidemiologic issues. Life Sci 1995; 56 (16): 1299-310.

Zandman-Goddard G, Blank M, Ehrenfeld M,
Gilburd B, Peter ], Shoenfeld Y. A comparison of
autoantibody production in asymptomatic and
symptomatic women with silicone breast implants.
] Rheumatol 1999; 26 (1): 73-7.

Nesher G, Soriano A, Shlomai G, Iadgarov Y,
Shulimzon TR, Borella E, Dicker D, Shoenfeld Y.
Severe ASIA syndrome associated with lymph
node, thoracic, and pulmonary silicone infiltration
following breast implant rupture: experience with
four cases. Lupus 2015; 24 (4-5): 463-8.

. Kappel RM, Boer LL, Dijkman HB. Gel bleed and

rupture of silicone breast implants investigated by
light-, electron microscopy and energy dispersive
X-ray analysis of internal organs and nervous
tissue. Clin Med Rev Case Rep 2016, 3 (1).

Shoenfeld Y, Ryabkova VA, Scheibenbogen C, et
al. Complex syndromes of chronic pain, fatigue
and cognitive impairment linked to autoimmune
dysautonomia and small fiber neuropathy. Clin
Immunol 2020; 214: 108384.

Cabral-Marques O, Marques A, Giil LM, et al. GPCR-
specific autoantibody signatures are associated with
physiological and pathological immune homeostasis.
Nat Commun 2018; 9 (1): 5224.

de Boer M, Colaris M, van der Hulst RRWJ,
Cohen Tervaert JW. Is explantation of silicone
breast implants useful in patients with complaints?
Immunol Res 2017; 65 (1): 25-36.

Bayram Y, Sezgic M, Karakol P, Bozkurt M, Filinte
GT. The use of autologous fat grafts in breast
surgery: A literature review. Arch Plast Surg 2019;
46 (6): 498-510.

Harden JT, Girard N. Breast reconstruction using an
innovative flap procedure. AORN J1994; 60 (2): 184-92.

inhibited LRRK2 kinase activity and demonstrated an
impact on lysosomal function at doses that were safe and
generally well tolerated. These findings provide support
for advancing the investigation of LRRK2 inhibitors to late-
stage clinical studies in patients with Parkinson’s disease.
Sci Transl Med 2022; 14: abj2658; abq7374 (2022)

Eitan Israeli

359



