
Breast augmentation surgery is one of the most popular plas-
tic surgeries, and has been for many years. Breast implants 

are used for both aesthetic and reconstructive purposes [1]. Sil-
icone breast implants were introduced in the 1960s, and have 
undergone many changes and improvements in their composi-
tion and structure since. Their general structure consists of an 
outer silicone elastomer shell and a filling of silicone gel. Over 
time, five generations of silicone implants have been developed. 

The first generation had a thick envelope, which resulted in a 
high contracture rate. The second implant generation consist-
ed of a thinner shell but encountered a problem of diffusion of 
microscopic silicone molecules into the space between the im-
plant and the capsule. Third generation of silicone implants had 
a reduced gel bleed rate, but in 1992, due to rising concerns 
regarding the connection between silicone gel implants and au-
toimmune and rheumatic diseases, the U.S. Food and Drug Ad-
ministration called for a moratorium that limited the use of these 
implants. After numerous studies proved no connection between 
the two, silicone implants were reintroduced to the American 
market in 2006, in addition to the development of fourth and 
fifth generations of implants [1,2].

Although no solid connection between silicone implants and 
systemic diseases was shown at the time, studies conducted by 
implant manufacturers after the reintroduction of silicone im-
plants acknowledged that data on rare events and long-term out-
comes were insufficient [3].

A few terms are used to describe these diseases connected 
with silicone implants. They include human adjuvant disease, sil-

-
ry syndrome induced by adjuvants (ASIA), and silicone implant 
incompatibility syndrome [3]. The assumption is that a substance 
that acts as an adjuvant stimulates the patient’s immune system, 
innate and adaptive, in an exaggerated manner, and triggers a 
chain of biological processes that cause diseases in susceptible 
individuals. Reports have suggested that silicone induces a non-
specific foreign body reaction, sometimes accompanied by the 
formation of autoimmune antibodies, with no clear association to 
autoimmune disease. It is possible that silicone acts as an environ-
mental trigger to autoimmunity in a genetically predisposed per-
son [4]. The range of symptoms reported by patients with breast 
implant illness (BII) is wide and may involve almost any organ 
system. Fatigue, cognitive impairment, arthralgias, myalgias, and 
dry eyes and mouth have been described as possibly being associ-
ated with silicone breast implants [5].

In a recent cross-sectional study of women with silicone 
-

order was found, especially to Sjögren's syndrome, systemic 
sclerosis and sarcoidosis, but without evidence of a causal rela-
tionship [6,7]. In the past few years, some other rheumatologic 



studies have shown relationship between the implants and such 
diseases, but have not yet shown any causal evidence, and some 
of them had methodological limitations that may have influ-
enced the interpretation of their results [8].

Another limitation of the assessment of BII is the lack of stan-
dardization in diagnosis. Although ASIA syndrome has suggested 
diagnostic criteria, and certain rheumatologic diseases have spe-
cific symptoms and antibodies used for diagnosis, BII is often 
used as a nonspecific term to describe a broad spectrum of clinical 
presentations and complications related to breast implants [3]. A 
difficulty in accurately assessing the incidence of BII is the insuf-
ficient correlation between the actual incidence of symptoms and 
the total amount of breast implants inserted [3].

Social media influences and plays an important role in pub-
lic opinion of plastic surgery [9,10]. Although patients gather 
abundant information from social media and may receive emo-
tional support, data presented are not always accurate or well 
supported by scientific research. BII is a rising topic discussed 
on different platforms of social media.

In this study we assessed whether there was a change in 
tendency in Israel regarding breast implant surgeries, given the 
rising reports and social media attention to possible associations 
between breast implants and systemic disease.

In this ecological study, we presented data from four private 
medical centers in Israel regarding the number of breast implant 
surgeries performed during the years 2018–2019. Data were 
collected bi-yearly. Patients were between the ages of 22 and 
69 years at the time of surgery. The implants in use were manu-
factured by Mentor, Allergan, Sebbin, and Silimed. The types of 
surgeries included breast implantation, explantation, and breast 
implant exchange. The number of each type of surgery was re-
viewed during this period of time as was the change in propor-
tions between the different types of procedures.

A total of 5628 breast implant surgeries were performed in the 
centers in years 2018 and 2019, with no significant difference in 
the total number of procedures between the two periods (2829 
and 2799, respectively).

The data collected concerned three types of surgeries: breast 
implantation, explantation, and implant exchange. Summary of 
the number of procedures is presented in Table 1.



When we summed the data and calculated a yearly com-
parison, we saw that the number of implantations in 2018 was 
2267 (80.1% of breast implant procedures that year), and 1929 
(68.9%) in 2019. The number of implant exchanges in 2018 
and 2019 was 482 (17.0%) and 608 (21.7%), respectively. In 
2018, 80 (2.8%) explantations were performed, and this number 
reached 262 (9.4%) in 2019 [Figure 1].

BII has been a rising concern, although no established relation-
ship between silicone breast implants and systemic diseases has 
been made. 

Watad and colleagues [6,7,11] have studied this matter for 
many the years, conducting research on both Israeli population 
databases and analysis of international registries. In their stud-
ies, they showed that women with silicone breast implants had 

-
matic illness compared to a matched group of women without 
implants, thus demonstrating an association between the two. 
More research groups in this field have shown similar outcomes 
[12], although many others have shown the contrary.

Discussing the relationship between silicone breast implants 
and systemic diseases encounters many challenges, such as the 
relatively small number of cases of rheumatic diseases in the pop-
ulation and the multifactorial nature of their etiology [6]. Further-
more, there is lack of standardization regarding the diagnosis of 
BII. In several studies the symptoms are self-reported by the pa-
tients; therefore, lacking an accurate medical diagnosis. Since this 
issue remains controversial, many centers in the world are cur-
rently investigating this phenomenon, including an ongoing study 
in the department of plastic surgery in Shamir Medical Center. 

To achieve a better understanding of the topic and to correct-
ly evaluate the link between implants and systemic disorders, 
more studies are needed to overcome the methodological issues 
of currently available research. In addition, the demonstration 
of a biologic mechanism explaining the association is needed.

Although no causal effect has been shown between implants 
and systemic symptoms, a possible trend of implant removal 
without clear medical indication is beginning to happen. In our 
study, we observed a decrease in the number of breast implant 

insertions over the course of 2 years, along with a growth in the 
number of implant removal surgeries. Implant exchange surger-
ies also show a rise, although much more moderate.

It is important to emphasize that our study was conducted 
in the years 2018–2019, before the coronavirus disease-2019 
(COVID-19) pandemic. Surprisingly, although the total number 
of surgical procedures decreased during this period, and many 
patients refrained from seeking non-urgent medical care, still 
there was a relatively high number of patients requesting im-
plant removal from the plastic surgery department at Shamir 
Medical Center. This trend may show the high motivation of the 
patients to remove their implants. We also noticed that requests 
for implant removal came not only from patients who under-
went augmentation for aesthetic purposes, but also from patients 
who underwent reconstructive surgery due to oncologic reasons.

Increased motivation for implant removal may have several 
explanations. First, it may be due to the physical and emotional 
distress these patients encounter as a result of their symptoms. 
Second, there seems to be a high level of influence on public 
opinion on this topic from the media. The issue of BII was wide-
ly discussed in Israeli media, including radio shows, television, 
and, the internet. The internet has been a major source for med-
ical information, and some studies even showed that there is 
a difference in medical information consumption between men 
and women. One of the studies showed that women were more 
likely to use the internet for health-related searches compared 
with men. Also, women in this study were found to be well-in-
formed patients [13]. Based on those findings, it is not surprising 
that Facebook groups discussing silicone implant implications 
and their removal are followed by thousands of members and 
include hundreds of posts each month, and these numbers only 
represent Hebrew language discussions. In addition, we looked 
at Israeli websites offering medical information and advice by 
medical professionals. On one of these websites, Infomed, there 
is a medical forum concentrating on breast augmentation and 
mammoplasty, currently run by a senior author of this article. 
A search in this forum demonstrated a rise in patient concern 
regarding BII. While leading topics in the past were peri-op-
erative care, scarring, and differences between different types 
of surgeries, circa 2016 a change started to take place, which 
increasing in 2018. Many of the current questions addressed 



systemic symptoms in patients with implants, the importance 
of en bloc capsulectomy, and concerns regarding breast implant 
associated anaplastic large cell lymphoma (BIA-ALCL). It is 
important to note that although there is a risk of patients with 
breast implants developing BIA-ALCL, most of which were de-
scribed in textured implants, the majority were of a specific type 
that has been recalled from the market by the manufacturer [14]. 
There is an established protocol for the evaluation and diagnosis 
of BIA-ALCL in suspected cases [15], and the total number of 
confirmed cases worldwide accounts for 573 to date [16], with 
only 4 cases in Israel (as of 2018) [17].

As to the question of en bloc capsulectomy, which is the 
concern of many patients, the answer is complex. En bloc 
capsulectomy, a term that originates in oncologic surgery, is a 
common request of explantation candidates. In the context of 
explantation surgeries due to concern of BII, the procedure de-
scribes the removal of an implant with its entire intact capsule. 
In this non-oncologic context, it may be discussed as partial 
versus complete capsulectomy (with or without intact capsule) 
[18]. Some claim that the term  in this non-oncologic 
context is misleading, wrong, and needs to be re-defined [19]. 
When excluding BIA-ALCL patients, the necessity and bene-
fit of capsule removal remains debated among surgeons. Some 
advise against capsule removal, some suggest removing only a 
severely contracted anterior capsule, and some perform a total 
capsulectomy. Physicians should not forget the challenges and 
risks of this procedure, including pain, hematoma, and pneumo-
thorax, in addition to possible cosmetic impact [18]. 

The full removal of the implant capsule is sometimes re-
quested by patients who underwent implantation for reconstruc-
tive reasons rather than aesthetic. These patients often have less 
support of soft tissue envelope, and performing a more radical 
surgery in these cases may result in worse cosmetic outcomes. 
According to current literature, true en bloc capsulectomy 
should be reserved for BIA-ALCL patients, while performing 
this procedure in other cases increases morbidity without clear 
indication. With regard to BII, it is not known whether the im-
plant, capsule, or both are responsible, or perhaps none of them 
are. There are no known systemic benefits of capsulectomy, and 
removal of the capsule has not shown a consistent remission of 
the disease [20]. Recent studies show improvement of systemic 
symptoms after implant removal with a complete capsulecto-
my [21], but they are limited to self-reported symptoms rather 
than diagnosed diseases and have several methodological lim-
itations. Other studies that showed symptom improvement after 
explantation were also based on patient self-assessment, while 
improvement in patients with established rheumatic disease was 
achieved after a combination of surgery with immunosuppres-
sive therapy [22]. Current data are inconclusive with regard 
to the benefit of explantation and complete capsulectomy as a 
solution for systemic symptoms. 

Another issue that arises from the explantation trend is the 

financial coverage of these surgeries. At present time, health 
-

change in cases of proven pathology such as capsular con-
tracture or implant rupture. They do not cover the expenses 
of procedures related to BII, due to lack of medical evidence 
supporting the necessity. In such situations, patients who want 
to remove their breast implants are compelled to turn to private 
medical services, which are more expensive. Not all patients 
can afford those fees, and this matter should be considered. In 
the light of increasing awareness of the possibility of the re-
lationship between implants and systemic symptoms, a special 
committee was established at Shamir Medical Center. This 
committee combines the assessment of both rheumatologists 
and plastic surgeons and in some cases recommends performing 
explantation surgeries as part of the public health care system.

It is important to remember that any medical intervention, 
minor or major, carries potential risks in addition to its benefits. 
Thus, it is crucial to understand that while breast implants have 
known complications that require removal or exchange, such 
as implant rupture, capsular contracture, implant wrinkling, or 
BIA-ALCL, performing these procedures without a clear medi-
cal indication, may put the patient under unnecessary risk. 

We suggest that to better characterize and understand the phe-
nomenon of BII, studies should be conducted in several direc-
tions. First, there is a need to describe the extent of the phenom-
enon in larger studies to have a more comprehensive assessment. 
Second, a standardization of symptoms and thorough follow-up 
of affected individuals is needed. In addition, a more basic biolog-
ic study is required to better describe and understand the illness, 
and conclude in a more definitive way whether a causal connec-
tion exists between silicone implants and systemic disease.

In this way, we will have a more solid basis to our treatment 
and follow-up strategies, as well as possible better patient selec-
tion for different procedures.

This ecological study included only four private medical centers 
in Israel, and data were collected over the relatively short period 
of two years. We did not collect data on the specific type of im-
plant used in the primary surgery. Thus, our study can offer only 
a small sample describing the phenomenon. More extensive re-
search is needed to fully assess the trend.

In our study, we saw hints of an increase in implant removal 
surgeries, as well as a decrease in implantations. We assume that 
one of the reasons for this observation is the increasing interest 
and public discussion of possible effects of breast implants on 
general health. We strongly believe that much more research is 
needed in this field to reach proper conclusions on this topic 
to give our patients the most accurate information and the best 
treatment possible.



CoronaVac, an inactivated SARS-CoV-2 vaccine, has 
been approved for emergency use in several countries. 
However, its immunogenicity in immunocompromised 
individuals has not been well established. Medeiros-
Ribeiro 
controlled trial (no. NCT04754698, CoronavRheum) in 

adults (control group, CG), who received two doses of 

15% in both anti-SARS-CoV-2 IgG seroconversion (SC) 

69) after the second dose in the ARD group compared 
with that in the CG. Secondary outcomes were IgG SC 
and NAb positivity at day 28, IgG titers and neutralizing 
activity at day 28, and day 69 and vaccine safety. Pre-

specified endpoints were met, with lower anti-SARS-
Cov-2 IgG SC (70.4 vs. 95.5%,  < 0.001) and NAb 
positivity (56.3 vs. 79.3%,  < 0.001) at day 69 in the ARD 
group than in the CG. Moreover, IgG titers (12.1 vs. 29.7,

 < 0.001) and median neutralization activity (58.7 versus 
64.5%,  = 0.013) were also lower at day 69 in patients 
with ARD. At day 28, patients with ARD presented with 
lower IgG frequency (18.7 vs. 34.6%,  < 0.001) and NAb 
positivity (20.6 versus 36.3%,  < 0.001) than that of the 
CG. There were no moderate/severe adverse events. 
These data support the use of CoronaVac in patients 
with ARD, suggesting reduced but acceptable short-term 
immunogenicity. The trial is still ongoing to evaluate the 
long-term effectiveness/immunogenicity.


