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Abstract
Since their introduction into the market, breast implants have been the subject of many controversies. It is timely to examine the forces that have shaped 
the breast implant industry to make it what it is today. This review will concentrate more on the use of implants in aesthetic surgery rather than their use 
in breast reconstruction, but some of the factors have relevance to both indications.

Editorial Decision date: November 9, 2018.

“Are you afraid? Good. You’re in the great game now. 
And the great game is terrifying.” 

 —Tyrion Lannister [to Daenerys Targaryen] Game 
of Thrones (Season 6, Episode 10)

The myriad forces that have shaped the breast implant 
industry are presented here as the “game of implants” 
(Figure 1). It is timely that we review the impact of each of 
these forces on the industry as it is today.

Cronin and Gerow engineered the first silicone implant 
with involvement of the Dow Corning Company inspired 
by the look and feel of a bag of blood.1 This led to entry 
into the market of the Dow Corning implant in 1963. By 
1992, the breast implant market generated annual reve-
nues of approximately $500 million, and around 80% of 
the revenue was generated by cosmetic augmentation.2 
Surgeons’ fees accounted for the bulk of the revenue. 
Although Dow Corning had a 35% market share, 4 other 
manufacturers also produced breast implants—Surgitek 
(subsidiary of Bristol-Myers Squib), McGhan Medical 
Corporation (acquired by INAMED), Mentor Corporation, 
and Bioplasty.2 The industry had already responded to 
early claims of silicone bleed and capsular contracture by 
modifying the outer shell of implants.

The First Crisis: Dow Corning

The first report that silicone breast implants were potentially 
related to autoimmune disease surfaced in 1982 as a series 
of 3 case reports of patients who developed autoimmune 
connective tissue disease (Systemic Lupus Erythematosus, 
Mixed Connective Tissue Disease and Rheumatoid Arthritis)  
within 3 years of their cosmetic breast augmentation.3 The 
authors cited risk of exposure to paraffin or processed 
petroleum from previous techniques of breast augmentation 
and postulated that the potential immunological activity of 
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silicone and its degradation “suggest the association may 
well be more than coincidental.”3 The increasing reports of 
an association of silicone with adjuvant disease4,5 led to the 
filing of multiple court actions against the leading implant 
manufacturer of the day, Dow Corning. The management 
of this crisis by Dow Corning has been a textbook example 
of how not to deal with a rising public and legal threat.6 In 
short, the company failed to show sympathy and support 
for women who claimed to have been harmed, were slow 
to get the worst news out quickly, and, when faced with 
claims that were not strongly supported by scientific evi-
dence, sought to obfuscate the truth rather than defend 
it by potentially misleading regulators, physicians, and 
consumers about the extent of uncertainty within the com-
pany about its own safety data.7

Regulatory Response

When first introduced into the marketplace, breast 
implants were exempt from regulatory scrutiny as they 

were considered a “medical device” as opposed to a drug. 
The United States began to regulate medical devices with 
amendments to legislation in 1976, but breast implants, 
which had been on the market for 10  years and mainly 

Figure 1. The game of implants.

Table 1. Medical Device Classification of Risk9

Class Description

I Those devices for which “general controls are sufficient to provide rea-
sonable assurance of the safety and effectiveness of the device” (eg, 
adhesive bandages, toothbrushes, eyeglasses, and thermometers).

II Those devices for which “a performance standard exists to provide 
reasonable assurance of safety and effectiveness” (eg, cardiac 
monitors, anesthesia machines and defibrillators, and magnetic 
resonance imagers).

III Those devices “purported or represented to be for a use in support-
ing or sustaining human life or for a use which is of substantial 
importance in preventing impairment of human health, or presents 
a potential unreasonable risk of illness or injury” (eg, silicone-gel 
breast prostheses [implants], IUDs, endolymphatic shunts, and 
osseous implants).
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for cosmetic indications, were “grandfathered” in and 
classified as Class II, moderate risk (Table 1).8 The standard 
at the time was that breast implants had to be “substantially 
equivalent” to devices already on the market. In 1982, the 
US Food and Drug Administration (FDA) under pressure 
from increasing reports of adverse events including capsu-
lar contracture, gel bleed, and possible link to autoimmune 
disease, reclassified breast implants as class  III devices, 
“subject to demonstration of safety and efficacy.” In 1991, 
following congressional hearings and popular opinion that 
implant companies were covering up evidence, the FDA 
issued a call for all manufacturers to submit safety and effi-
cacy data (premarket approval [PMA]).9 Around this time, 
the first textured implant, the Meme, was removed from 
the market in the United States. This was a polyurethane-
coated implant that had been linked to the release of 2,4 
toluene diamine, a carcinogen in animals.10 It was later 
revealed that the implants were coated with polyurethane 
that was not sterile and not medical grade. Around 1 
million of these implants had been already implanted into 
women without the proper scrutiny of both sterility and 
manufacturing standards. When the safety and efficacy 
data were finally received and reviewed by the FDA, the 
agency criticized all the studies as too small and too short 
term to prove safety. In January 1992, the FDA imposed 
a “voluntary moratorium” on breast implants.8 This 
required the suspension of all sales and implantation of 
devices, pending receipt of new safety data. Implants could 
only be used for breast reconstruction or those receiving 
replacement for an existing implant and only in the context 
of ongoing prospective clinical studies. Many patients were 
enrolled, but because the goal was to simply satisfy entry 
into a trial, patients quickly dropped out of the studies, 
which negatively affected long-term follow-up data.

This decision opened the floodgates for litigation cul-
minating in the filing of Chapter  11 bankruptcy by Dow 
Corning, the largest implant manufacturer at the time. 
They faced more than 20,000 individual lawsuits at the 
time, which then coalesced into a class action.2 As part of 
a global settlement in 1994, a $4.25 billion settlement was 
made with contribution by all manufacturers to provide 
affected women access to payments in spite of no proof of 
causation that their symptoms were related to their breast 
implants.

The FDA then required smaller, more detailed analyses 
over 2 to 3 years, which led to restricted approval of saline 
breast implants in 2000. In 2003, further limited approval 
was given for Allergan silicone gel-filled implants. This 
was followed by approval of Mentor and Allergan silicone 
gel-filled implants in 2006, but because of ongoing con-
cerns, postmarket approval data were still required by the 
FDA and longitudinal core studies were planned to follow 
100,000 women closely for 7 to 10 years.9

Not surprisingly, the European and Australian regula-
tors began to follow the US lead in June 1993, restricting 
access to silicone gel breast implants as part of a broad 
push for better scrutiny by the European Commission.11 
They released a Medical Device Directive, which outlined 
the need for regulation around manufacturing, testing, and 
marketing of devices based on levels of risk. New devices 
were now also obligated to undergo a “conformity assess-
ment” by an independent reviewer. The enforcement of 
the directive fell to individual member countries, the UK 
Medicines and Healthcare Product Regulatory Agency 
(MHRA) and the National Agency for the Safety of Drugs 
and Health Products (ANSM) being 2 such examples. It 
is not a uniform requirement for devices to undergo clin-
ical trials and can be exempt if “it is duly justified to 
rely on existing clinical data.” Even if clinical trials were 
mandated, they were not required to be randomized or 
have a control arm, and they could have sample sizes as 
low as 100 patients. Once approved, they were given a 
“Conformite Europeene,” or CE mark, literally meaning 
“European conformity.”

Some Early Failures

There has been faster passage of approval for breast 
implants in Europe, which has lowered the barrier of entry 
in some countries to a variety of implant manufacturers 
and implant types. In 1995, the Trilucent breast implant 
gained CE mark approval with preclinical safety data 
because it was claimed that the filler material, soybean 
oil, was safer than silicone and did not interfere with 
mammography. After 4 years of usage in patients, a clin-
ical study from Belgium reported leakage of the soybean 
oil. This prompted further investigation by the MHRA, 
which found that the breakdown of the oil was linked 
to cancer and birth defects.12 In 2000, Trilucent implants 
were removed from the market.

Two companies, PIP (Poly-Implant-Prosthese) and 
NovaGold, released implants that were filled with hydro-
gel in the 1990s, which both gained CE mark approvals.13 
These devices were also found to have inadequate biologi-
cal safety assessments by the MHRA and were voluntarily 
withdrawn from the market in December 2000.

By contrast, the FDA has been more stringent in limit-
ing the entry of these implants into the US market.

The Second Crisis: PIP

PIP also sold other types of breast implants and managed to 
gain approval for their saline-filled implants in the United 
States after FDA scrutiny in 1996. This was based on the 
evidence that their device was “substantially equiva-
lent” to other implants approved by the FDA.9 PIP saline 
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implants were then approved for sale in Europe in 1997. 
When the FDA called for PMA submission for all breast 
implants in 1999, they rejected the application by PIP and 
removed them from the US market. As part of their appli-
cation, an inspection by the FDA identified 11 violations of 
good manufacturing practice.8

In 2001 to 2002, the first of several adverse event reports 
was noted by the MHRA.14 Initially, it was thought that 
adverse events were a result of improvement in case 
reporting, but it became clear that the failure rate for PIP 
implants was double that of other types of breast implants. 
The manufacturer was notified and began to monitor the 
situation. In March 2010 and within days of each other, 
both the ANSM and MHRA announced the suspension 
of exportation, distribution, and sale of PIP silicone gel 
breast implants.15 This followed an ANSM inspection of 
the manufacturing facility in La Seyne-sur-Mer, France. 
Ongoing investigations later revealed that implants made 
since January 2001 contained a cheap, nonapproved, 
industrial-grade silicone of the type used to make cleans-
ers, adhesives, and cookware and that there was removal 
of the barrier layer contributing to fragility. The parallels 
with Meme implants should be noted. PIP implants were 
significantly cheaper than other implants and through this, 
they were able to capture sales. More than 300,000 women 
in 65 countries have received PIP silicone gel implants 
made with nonmedical-grade silicone.15 The scandal was 
described by the UK health minister as “deliberate fraud” 
by a manufacturer that “actively covered up its deceit and 
showed a complete disregard for the welfare of its cus-
tomers.”15 This led to a global meeting of public health 
authorities, which led to some countries advising patients 
to have PIP implants removed and replaced with associ-
ated public funding to support the surgery.16 In Australia, 
the crisis prompted a senate inquiry and independent eval-
uation by the Therapeutic Good Association in Australia, 
leading to the conclusion that there was no quantifiable 
risk to women but that implants should be monitored. 
Interestingly, these findings led to the establishment of an 
opt-out breast implant registry that has now reached a high 
penetrance with duplication through strong collaborations 
internationally.17,18 The inevitable class actions followed 
and are still being pursued today.

Silimed

Despite the withdrawal of polyurethane-covered implants 
in the United States, the MHRA were subsequently 
approached by a South American manufacturer, Silimed, to 
seek approval for sale of a new generation of polyurethane 
implants. In 2003, the MHRA concluded that the benefits 
did not outweigh the risks. However, when Silimed 
obtained CE mark approval from Germany, the MHRA 

allowed entry to the UK market, provided patients have 
proper informed consent about risks and benefits. Silimed 
then went further to obtain approval for a new cohesive 
gel implant sale in the United States through a PMA in 
2012, thus breaking the duopoly (Mentor and Allergan) of 
silicone gel implants there.11 Interestingly, the application 
underwent no public advisory scrutiny, which was waived 
by the FDA in contrast to previous approvals. This was 
followed in 2013 by approval of both Allergan and Mentor 
cohesive gel implants.9 All 3 approvals were predicated on 
the need for postmarket surveillance studies.

On September 23, 2015, the MHRA suspended all CE certi-
fication for Silimed medical devices after German inspectors 
found particle contamination in devices manufactured in 
Rio de Janeiro.19 The Australian regulator, The Therapeutic 
Goods Association20 and Brazil’s national health surveillance 
agency also followed by conducting an independent inspec-
tion. On October 9, Sientra, who had contracted Silimed 
to manufacture their proprietary implants, voluntarily sus-
pended all implant sales in the United States as a precaution. 
Sientra is a US-based company that developed a nonpoly-
urethane texture manufactured utilizing ammonium carbo-
nate vulcanization.21 One month later, on October 23, 2015, 
a fire destroyed one of the Silimed manufacturing plants in 
Brazil. Sientra has now dissolved its manufacturing agree-
ment with Silimed and established US manufacturing plants 
in Wisconsin to produce their implants. In 2018, after suc-
cessfully submitting a PMA, Sientra obtained approval for its 
Opus range of implants from the FDA, which are now avail-
able for use in the United States (Figure 2).9

Regulatory Perspective

From a public health perspective, it is perplexing that 
regulatory agencies have not pursued conclusive evidence of 
long-term safety for breast implants more rigorously. This is 
despite a higher level of scrutiny and clinical data required 
by all manufacturers prior to gaining market entry. The 
variable standard of these PMA and postmarket core studies 
may result from inconsistencies in operative techniques, 
postoperative follow-up, and lack of clear documentation 
and reporting of adverse events.22,23 It is also inconsistent that 
regulators have focused their attention on breast implants 
but have not sought long-term clinical trials for orthopedic 
implants, surgical mesh, and some cardiac devices. The 
track record of variable standards for entry into the market 
and a failure to adequately perform postmarket surveillance 
is clearly illustrated by the PIP implant scandal.16

Demand

Demand for breast augmentation continues to rise as it 
remains the most commonly performed aesthetic surgical 
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procedure; more than 300,000 procedures were performed 
in 2017 in the United States alone, around 45% higher 
compared with estimates a decade ago.24 Approximately 
1% to 3% of adult women in Western countries have 
breast implants in situ for both cosmetic augmentation and 
reconstruction following mastectomy for cancer.25-28 The 
current value of the breast implant market is estimated 
to be $USD577 million in the United States and around 
$USD1.2 billion globally and is projected to increase to 
$USD2.0 billion by 2025.29 There are many reasons for the 
recent increase including the prominence of media/social 
media attention, the rise of marketing in medicine, and the 
opening of lower price clinics, particularly associated with 
cosmetic tourism. With this demand comes commercial 
opportunity, which further fuels the growth of marketing 
and advertising—the perfect positive feedback cycle. The 
collapse of a recent large cosmetic chain into adminis-
tration in Australia with subsequent class action from 
women who allege suffering and harm is a good example 
of how the boom/bust cycle predicated on low-cost, high-
volume business models is not sustainable.30 So too the 

surgical risks associated with breast augmentation as part 
of medical tourism may significantly outweigh the fiscal 
benefits.31

Conflicts of Interest

There is a growing recognition of the complex interplay 
between industry incentives, private practice, physician 
preference, and potential for conflicts of interest.32,33 
In breast implant surgery, the largest profit margins are 
for surgeons, and commercial arrangements to discount 
the price of implants can be a powerful incentive to use 
a particular brand or type of implant. The growth of PIP 
implant usage, for example, was predicated on their low 
price, which increased the profit margins of surgeons or 
alternatively allowed them to cut prices for a competitive 
advantage.14

Recognition of direct physician payments from industry 
led to the passing of the Physician Payments Sunshine Act 
in 2010 to collect, track, and report all financial transactions 
in the United States. Payments can be accessed at https://

Figure 2. Historical timeline of breast implants.
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openpaymentsdata.cms.gov.34 Similar systems have now 
been established in other countries. Any presentation, 
endorsement, or research reporting on a device where the 
author(s) derive payments from shares or license/royalties 
are the most obvious conflicts.35 Less apparent are cash 
discounts for products, subsidies for private practice costs, 
payments to promote or endorse a product (especially if 
this is linked to sales of the product), and discounts for 
volume of usage. These can provide direct benefits to prof-
its from private practice and are a less apparent or dis-
cernable conflict. Figure 3 shows direct payments received 
from industry to speakers at a recent international meet-
ing on a session on breast implant-associated anaplastic 
large cell lymphoma (BIA-ALCL). These data show wide 
variation in monetary support and highlight the need for 
greater transparency and appreciation of the levels of con-
flict of interest (COI) in this space. As the impact of BIA-
ALCL is now becoming felt, particularly with respect to 
the safety and efficacy of textured implants, the role of COI 

in interpretation of data, publication of research/commen-
tary, podium presentations, endorsements of one product 
over another, and claims of safety need to be carefully 
scrutinized. Evidence is mounting that reports by surgeons 
actively involved with industry partners to report on a 
product’s performance almost routinely find in favor of the 
product from the company they represent.36 Furthermore, 
the greater the financial reward, the more the level of con-
flict. Of all medical liaisons with industry, surgeons are the 
most highly reimbursed and at greater risk of introducing 
bias into their reporting, but enumerating the impact of 
this bias has remained elusive due to variable disclosure 
practices.37,38 A  recent study has shown significant dis-
crepancies between declarations of COI to plastic surgery 
journals vs actual COI documented on open payments.39

Table 2 summarizes a suggested template for COI dis-
closure around breast implant research.

Health Risks and Evidence

Table  3 summarizes the known health risks of breast 
implants as reported in the literature and with frequency 
of occurrence from the Australia Breast Device Registry 
data.40 The commonest reason for reoperation is capsu-
lar contracture, which now has been shown to be most 
commonly due to subclinical bacterial infection.41 Many of 
these risks manifest years following the initial procedure, 
and a lack of systematic follow-up has hampered efforts to 
derive true rates of the adverse events and safety of these 
devices.

Systematic reviews of comparative clinical studies, 
including core FDA studies, have yielded conflicting results 
on the efficacy of particular implant surfaces and shapes.42 
In the 8 prospective RCTs of sufficient quality that have 
been published on outcomes following cosmetic breast 
augmentation, only 2 of these followed-up patients more 
than 12 months post initial procedure.42 This significantly 
underestimates the true incidence of capsular contracture; 
longitudinal studies show a growing incidence from 2 to 
5 years post initial placement. A new generic classification 
of implants has been recently proposed21 and may provide 
a better framework for comparative study of outcomes for 
implant types.

The operative procedure has evolved significantly over 
the past 5 decades to one of precise pocket dissection, dual 
plane or subpectoral placement, preemptive hemostasis, 
and high levels of surgical antisepsis. The contribution of 
implant surface, for example, may not be as big a deter-
minant to outcome as the surgeon’s clinical assessment, 
implant choice, and skill in performing the procedure. 
Figure 4 plots the downward trend in rates of capsular con-
tracture utilizing smooth implants only.42 Further analysis 
of the impact of surgeon choice, skill, and technique are 

Table 2. Proposed Conflict of Interest Template

1.  Do you receive direct personal financial benefit through sales, royalties of implant, and/
or any implant-related technologies?

2. Are you reliant on primary breast augmentation as your main source of income?

3.  Do you receive any competitive advantage via commercial arrangements from 
suppliers/industry to support your practice via cost reduction, incentives, in kind 
contributions, and subsidies?

4.  Have you received any personal industry payments for promotion or endorsement of 
any product related to breast implants or breast surgery?

5. Are your industry payments publicly available (eg, on openpayments.cms.gov)? 

6. How many breast implant companies are you engaged with currently?

7. What is the nature of your engagement?
a. Consulting
b. Education
c. Advisory boards
d. Research

 1. Contract research (funded through institution)
 2. Collaborative research (funded through institution)
 3. Peer review grant (matched with government/NFP)

e. Marketing/sales
f. Product endorsement

8. Are industry funds paid to you personally, to institution(s), or both?

9. Are you employed or engaged with the academic and/or not for profit sector?

10.  Do you have a track record of publications in peer reviewed journals in this area of 
research?

11. Do you have track record of public competitive grants in this area of research?

12.  Do you have any personal cases of BIA-ALCL arising from your personal practice? If 
so, how many?

13.  Do you conduct a personal audit and follow-up of breast implant patients in your 
practice?

BIA-ALCL, breast implant-associated anaplastic large cell lymphoma.
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warranted and can be made possible through prospective 
data registries.

Turf War: The Conundrum of Surgical 
Qualifications and Surgical Tourism

Plastic surgeons are only one craft group inserting breast 
implants. Nonspecialist plastic surgeons such as general 
surgeons are involved in breast and oncoplastic surgery, 
and doctors without specialist surgical training undertake 
cosmetic surgery. The latter are essentially a self-styled 
group of primary care physicians with varying degrees of 
training and standards who also perform breast implant 
procedures. More recently, the rise of cosmetic tourism 
with its inherent lack of accountability and reporting have 
further added to the difficulty in obtaining an accurate 
picture of implant use and efficacy.31 The commoditiza-
tion of cosmetic surgical tourism has served to reduce 
the patient’s perception of breast implants down to an 
“operation-only” concept rather than the responsible 
specialist surgical view of the operation being a part of a 
continuum of care for these high-risk devices that have a 
limited in vivo lifespan. Many of these business models 
also obfuscate the need for a minimum 7 day “cooling-off” 
period prior to surgery and do not provide the necessary 
period of aftercare to ensure primary wound healing free 
of infection. The reduced profitability and insurance-led 
dismantling of medical remuneration will push doctors 
to seek cosmetic practice to ensure a steady stream of 
income. Establishing a collaborative approach with data 
and outcome sharing is difficult when many disparate 
groups co-inhabit this space.

Impact of Social Media and Consumer 
Advocates

The power of consumer advocacy and the media was an 
important driving force in both the Dow Corning and PIP 
crises. In both cases, “an angry public was demanding 
answers, but the data were just not available and yet a 
conclusion had to be reached.”14,15 This is especially 
so with breast implants, because the long-term safety 
and efficacy data are simply not available. Additionally, 
there is an added challenge with the emergence, and 
growing power, of social media.43,44 These platforms have 
been embraced in cosmetic surgery both as a source of 
information and also as a marketing tool.45-47 Social media 
also functions to enable consumer and advocacy groups 

Figure 3. Open industry payments ($USD) made from 
2013 to 2016 to 8 faculty speakers on breast implant-
associated anaplastic large cell lymphoma (BIA-ALCL) at an 
international conference in 2018 (the authors considered a 
request by ASJ to name the conference but would prefer to 
keep the faculty names anonymous).

Table  3. Adverse Events Following Insertion of Breast Implants with 
Relative Frequency as Reported by the Australian Breast Device Registry 
2016 Annual Report40

Adverse event requiring 
revision

Frequency as percentage (N = 5290 
breast implant revisions)

Capsular contracture 38.9%

Device malposition 22.0%

Device rupture 19.0%

Device deflation 9.3%

Skin scarring rippling 3.5%

Seroma/hematoma 2.5%

Deep wound infection 1.0%

Breast cancer 0.5%

BIA-ALCL 0.2%

BIA-ALCL, breast implant-associated anaplastic large cell lymphoma.

Figure 4. Downward trend in capsular contracture reported 
for smooth implants only from 1990 to 2000.42

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article-abstract/39/Supplem

ent_1/S55/5304916 by M
 D

 Anderson H
ospital user on 01 February 2019



S62 Aesthetic Surgery Journal 39(S1)

to rapidly share ideas, information, and resources. While 
there are advantages to this, including patients being able 
to access support, it can also fuel misconceptions and fears 
of conspiracy.

Are the Next Crises BIA-ALCL and Breast 
Implant Illness?

The first reports of an unusual anaplastic T cell lymphoma 
surrounding breast implants were initially dismissed as 
rare. It was unclear whether this disease was simply anec-
dotal and unrelated to breast implants. De Jong et al in 2008 
were the first to publish a report identifying an increased 
risk of BIA-ALCL in association with breast implants (odds 
ratio = 18.2; 95% CI = 2.1 to 156.8).48 Since then, several 
studies have shown that BIA-ALCL is related to textured 
implants and more specifically implant shells that have 
a high surface area.27,49 As media and public attention 
increase, the calls for the banning of textured implants are 
starting to rise. To date, regulators have resisted this call 
and have been able to rely on good scientific evidence to 
guide them in their decision-making.

There is an emergence of a cohort of women pursuing 
an explantation for a range of symptoms including fatigue, 
chronic pain, rash, body odor, irregular heart rate, anxiety, 
neurologic abnormalities, hair loss, and endocrine dys-
function. These symptoms have coalesced to form “breast 
implant illness,” and online forums have reported reso-
lution of symptoms after total capsulectomy and implant 
removal.50 Recent publications have also reported the poten-
tial link to autoimmune/inflammatory syndrome induced by 
adjuvants.51 It may well be that a proportion of these women 
have disease, but more research and evaluation of explanted 
devices and patients with symptoms are indicated.

The ever-present danger of over- or misinterpretation 
exists with both these emerging conditions, and so we, as 
doctors and scientists, need to ensure strict and rigorous 
scientific study is pursued. Without accurate data to dis-
miss radical claims about implant-related disease, there 
is significant risk of history repeating in a fashion similar 
to the Dow Corning crisis, where a lack of good scientific 
data made it impossible to refute the myriad claims.

Legal Ramifications

The inevitable outcome of these cycles of crises is legal 
action and patient suffering. The lure of corporate coffers 
has created a generation of medical negligence firms 
that are quick to set the next target with “no win-no fee” 
incentives. Legal challenges have been launched in the 
United States, Europe, and Australia with regular frequency. 
The legal system, being adversarial and quick to apportion 
blame, should rely on unbiased evidence for prosecution 

rather than impassioned, anecdotal, and speculative 
information. Our defense is for clinicians and researchers 
to take up the challenge by working to generate these data 
on high-risk devices through independent, high-volume 
datasets generated by clinical quality registries such as the 
Australia Breast Device Registry.52 Because these issues are 
global, even stronger evidence will be required through the 
international collaboration of breast registry activities in 
organizations like the International Collaboration of Breast 
Registry Activities (ICOBRA), which aspires to harmonize 
data from several registries in an effort to generate answers 
more rapidly and arrive at better patient safety outcomes 
earlier than if all registries acted independently.52-54

The Future

How do we avoid the next crisis? We could continue this 
game of implants and let increasing consumer and legal 
actions determine the future of breast implants. There 
are numerous challenges ahead if we are to avoid making 
the same mistakes again; history generally repeats and by 
doing nothing, it surely will.

Firstly, better means of prospective data collection are 
required. This has already begun in the wake of the PIP 
crisis with the establishment of breast device registries and 
the ICOBRA network.54 The challenge here is to ensure that 
all craft groups utilizing implants contribute to data entry 
and that reporting of adverse events is captured through 
increasing cooperation and transparency and with an aim 
to include patient-reported outcomes. Should the role of 
government and regulator be expanded to mandate the use 
of registries? The answer to this question remains fraught 
with complex and varied rules, regulations, and philoso-
phies. Prospective data collection will take years, perhaps 
even a decade, to fully mature and provide meaningful 
data. Validating the registry capture toward the true number 
of both implants deployed and revised will be difficult in 
light of the many women who are still undergoing breast 
augmentation hidden from means of proper data capture. 
Two Australian states (New South Wales and Victoria) have 
recently legislated that breast augmentation, among a few 
other cosmetic procedures, need to be performed in licensed 
surgical facilities.55 This represents a means of ensuring that 
both quality and standards of care are maintained but also 
provides an opportunity to capture case data. The recent 
standardization of datasets across ICOBRA and the collec-
tion of patient-reported outcome measures is also a welcome 
move.56 In the interim, the use of surrogate methods of risk 
assessment including the use of industry sales data49 and 
radiographic surveillance27 has been utilized and allowed a 
better understanding of the risk of BIA-ALCL.

Secondly, broader collaboration across clinicians, 
research groups, regulators, and patients is needed with 
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some urgency. When there is transparent sharing of out-
comes and data without fear of reprisal, the system will 
benefit. This requires a bridge of trust to be built across 
many rival groups pushing for advantage and credibility 
within a very commercial space.

Thirdly, we need to rely on high-quality, peer-re-
viewed, and published scientific evidence. Many claims 
about breast implants are made around case reports or 
case series, often supported by industry funding. A shar-
ing of data, laboratory evidence, and interpretation and 
debate of these findings will lead to a better rational 
understanding of etiology, pathogenesis, risk, and ulti-
mately how best to prevent some of these implant-re-
lated complications. The clinical and scientific evidence 
supporting the mitigation of bacterial contamination, 
for example, is a good illustration of how translational 
research can guide better outcomes and provide comfort 
to patients and colleagues.

Finally, regarding implant complications, better com-
munication in the public arena is required. The media are 
very attuned to reporting scandals and will sensationalize 
any findings to maximize click bait and increase viewer-
ship. It is vital that a consistent and clear communication 
of risk and clinical and scientific findings is made to avoid 
panic and misinterpretation. Fortunately, we have some 
good collaborative science around BIA-ALCL, which has 
provided clinicians and regulators with a platform for 
rational decision-making.

All these areas require clinical leadership, and plas-
tic surgeons are well placed to guide the development 
and implementation of these strategies moving forward. 
Spear et al wrote in 2009, in the aftermath of the lifting 
of the moratorium: “To retain the confidence of the pub-
lic, it will be critical to ensure that plastic surgeons are 
equipped with accurate information to counsel patients 
effectively, the resolve to practice ethically, the foresight 
to collect data, and the humility to critically assess our 
own results to continuously improve patient outcomes 
and safety.”8

These words ring true more so today than ever before.
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