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REDACTED

RESPONSE TO DEFICIENCY 1
A. MRI COHORT ENROLLMENT

The FDA requested that Inamed increase enrollment in the MRI cohort; however, the
number of implants enrolled and analyzed in the MRI cohort is already larger than the
sample size proposed in the study’s protocol, which was designed to provide adequate
precision. A total of 663 implants was enrolled instead of 525 implants, due to
enrollment of additional patients and a larger than estimated number of
Reconstruction and Revision patients undergoing bilateral implantation, rather than
unilateral implantation. As stated in the protocol:

“Determination of the appropriate sample size for the serial MRI portion of this
study was based on obtaining a precision of approximately +2.5% for estimating a
by-device rate of 5% at 9 years. To obtain the desired precision level, a total of 525
devices must be enrolled in the study (assuming a 60% 9-year drop-out rate).”

Although the asymptomatic by-device rupture rate may be higher than 5% at 9 years,
the sample size remains adequate because (1) the 60% estimate for the 9-year drop-
out rate was over-estimated, (2) a total of 663 devices was enrolled instead of 525,
and (3) FDA’s guidance document indicates that a 4% precision level is acceptable.

FDA has asked Inamed to increase the MRI sample size to identify more ruptured
implants and, in turn, give Inamed the ability to provide more information regarding
consequences following rupture and other issues surrounding rupture outlined in this
deficiency. However, this information is already available without increasing the size
of the MRI cohort, as a greater number of rupture patients and new information to
characterize rupture are now available. In Amendment 3 (submitted June 12, 2003),
Inamed provided information on 24 patients who had experienced rupture.
Subsequent to submitting Amendment 3, additional ruptures have been reported for
Core Study patients. Furthermore, additional data is now available for those rupture
patients originally reported in the PMA. Finally, not only does this response contain
additional information on new ruptures and longer term data on existing ruptures, but
it also provides more details for all of the ruptured patients, as requested by the FDA.

Inamed believes that the additional patients and the additional analyses provided in
this deficiency sufficiently characterize the clinical consequences of rupture and the
other rupture issues for which FDA requested information. These issues are
thoroughly addressed in the responses to Deficiencies 1b-f and 2b and elsewhere
throughout this amendment. Therefore, Inamed believes it is not necessary to enroll
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more patients in the MRI cohort in order to provide sufficient information to the
Agency.

The Core Clinical Study data used to construct various responses to this deficiency
was extracted on May 19%, 2004. Current study follow-up (i.e., compliance adjusted
for deaths and explantations) at 3 years and partial 4 years is 86% and 80%,
respectively, for the augmentation cohort, 94% and 89% for the reconstruction cohort,
and 87% and 81% for the revision cohort, respectively. Furthermore, 81% of the
eligible patients in the MRI cohort have obtained their 2*¢ Serial MRI. Patient
accounting is further detailed in Attachment 1-1.

To further address why it is not necessary to enroll additional women into the MRI
cohort, additional analyses were conducted. One of the additional analyses was
performed to redesign the method of estimating the rupture risk in order to resolve the
following FDA criticism:

The risk of overall rupture was underestimated because it was calculated using
the entire cohort while only 30% of the population was screened with MRISs.

Significantly, Inamed was able to obtain an estimate of overall rupture that does not
suffer from underestimation by weighting the non-MRI cohort with the expected
number of silent ruptures, had the non-MRI cohort also undergone MRI screening.

The Core Clinical Stud_y enrolled a total of 1,782 implants; 663 implants (37%) were
enrolled in a simultaneous MRI cohort while 1,119 implants were not routinely
screened with MRIs. Within the MRI cohort, 30 silent ruptures were identified (4.5%
= 30/663). In order to obtain the same percentage of silent ruptures among the 1,119
implants, the non-MRI cohort was weighted with expected silent ruptures. Weighting
was adjusted for enrollment indication as described in the following table. For
example, 1.5% of the augmentation implants in the MRI cohort experienced silent
rupture; therefore, 10 (1.5% of 656 enrolled) implants in the augmentation non-MRI
cohort were expected to have a silent rupture.

MRI Cohort T NON-MRT Cohort

Actual Silent Rupture Results Results
# of ’ # of % ' # of Expected
Enrollment Implants Silent Silent Implants # of Silent
Indication Enrolled Ruptures* Ruptures ‘Enrolled Ruptures
Augmentation 331 T 1.5% 656 10
Reconstruction 182 17 9.3% 179 17
Revision 150 8 5.3% 284 16

TOTAL

* Current resultsvthrough partial 4 year data.

.
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After determining the expected number of implants with silent rupture in each cohort,
the distribution of failure times for the expected silent ruptures in the non-MRI cohort
was determined by using the distribution of failure times seen in the MRI cohort. For
example, in the augmentation MRI cohort there were 5 silent rupture failures on the
following days post enrollment: 80, 766, 960, 1137, and 1483. In order to obtain the
same distribution in the non-MRI cohort the following failure time points were
prescribed: 2 patients were assumed to fail at 80 days, 2 patients at 766 .days, 2
patients at 960, etc. The result in the non-MRI cohort for augmentation was 2
patients at each of the 5 failure time points. The result in the non-MRI cohort for
reconstruction and revision was 1 and 2 patients, respectively, at each of the failure
time points identified from the MRI cohort. '

Out of the 43 expected silent ruptures in the non-MRI cohort, 7 were identified via
explantation for a non-rupture reason (e.g., exchange to increase size) and, therefore,
only 36 implants needed to be weighted with a silent rupture status (43 expected
silent ruptures minus 7 identified silent ruptures = 36 silent ruptures to be weighted).
In order to retain a similar failure time point distribution (described above) and
include the actual failure time points of the 7 implants, the distribution was adjusted.
For example, in the non-MRI augmentation cohort there were 2 silent ruptures with
actual failure time points of 220 and 596; these two time points are closest to the
prescribed 80 and 766 time points. Therefore, the distribution of silent rupture failure
time points in the augmentation non-MRI cohort was adjusted as follows:

¢ 1 implant at 80 days (expected) & 1 implant at 220 days (actual)

e 1 implants at 766 days (expected) & 1 implant at 596 days (actual)
e 2 implants at 960 days (expected)

e 2 implants at 1137 days (expected)

e 2 implants at 1483 days (expected)

The distribution of each cohort was adjusted as described above related to the known
time points for the 7 non-MRI cohort silent ruptures (i.e., 2 augmentation adjustments
(as illustrated above), 4 reconstruction adjustments, and 1 revision adjustment). For
each of the 36 “expected” silent ruptures in the distribution, a failure-free implant in
the non-MRI cohort was identified. Implants with the longest failure free time were
identified and coded as failures according to the expected time point distribution.
Choosing the longest survivors to be coded as failures created a worst-case estimate
in the Kaplan-Meier calculation.

After identifying the total number (and failure time points) of the weighted silent
ruptures, all ruptures were combined and a Kaplan-Meier analysis was performed.
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The analysis contained 36 weighted silent ruptures in addition to the reported ruptures
described in the table below (37 silent ruptures and 6 symptomatic ruptures).

Core Study Reported Ruptures: 4 Years

Augmentation Silent ,
| Symptomatic |1
Reconstruction | Silent 17
_ Symptomatic | 1
Revision | Silent 18
v o | Symptomatic | 0
R _: - Total MRT | Silent 30 1T-———— —
, Symptomatic | 2
Non-MRI Augmentation | Silent 2
' ' Symptomatic | 3
Reconstruction | .Silent 4
Symptomatic |0
Revision Silent |1
| Symptomatic | 1
Total Non-MRI | Silent 7
Symptomatic | 4

Estimates of rupture risk obtained from the analysis are presented in Attachment 1-2,
Tables 1-12 and summarized below:

! Only confirmed and unconfirmed ruptures were included in the analysis. All suspected ruptures later
found to be non-ruptures are not included. A more detailed table containing confirmation status of each
patient/device is located in Attachment 1-6. Tables describing the rupture rates are located in Attachment
i-2.
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Core Study Preliminary Risk of Rupture Overall (Silent & Symptomatic)

Risk of Rupture (Overall)

Combined 5.5%
| Augmentation v 1.7%

Reconstruction ‘ 115.1%

Revision ’ | 7.7%
Risk of Silent Rupture

Combined - 5.2%
| Augmentation 1.4%
| Reconstruction , 14.7%

Revision ‘ 7.5%

Risk of Symptomatic Rupture |

‘Combined 0.3%
Augmentation 0.3%
| Reconstruction 0.4%
Revision , 0.3%

The estimates of rupture risk in the above table are overestimated because they
contain many unconfirmed ruptures suspected via MRI; this causes overestimation
because Inamed’s data has shown that ~36% of all ruptures suspected via MRI have
been determined to be intact. To obtain more informative estimates of rupture, ~36%
of the unconfirmed ruptures (5 implants out of 14) were assumed to be intact and the
risk was recalculated. Every combination of 5 out of 14 was used to calculate an
adjusted risk (2002 combinations). The range of risks is reported in the table below.

Core Study Adjusted Risk of Rupture Overall (Silent & Symptomatic)

Combined B 5.1% -5.2%
Augmentation 1.6%-17%
Reconstruction 12.3% — 15.1%

Revision 6.0% - 7.7%

Therefore, the overall rupture rate is estimated to bg 5.2% at 4-years post-
implantation. This estimate has been adjusted to address the issue regarding
underestimation of rupture from the non-MRI cohort and over-estimation of rupture
due to unconfirmed ruptures.
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Although the rupture rate in the reconstruction cohort appears higher than the rupture
rates in the other 2 cohorts, Inamed believes this is primarily based on the increased
use of Style 153 implants in this cohort. In the reconstruction cohort, 64% of the
devices used were Style 153, whereas patients in the augmentation and revision
cohorts were not as likely to receive Style 153 devices (8% of augmentation devices
and 30% of revision devices). Since use of Style 153 devices was higher in the
reconstruction cohort and 70% of the ruptures (confirmed and unconfirmed) were
reported with Style 153 devices, the reconstruction rupture rate is higher than the
other cohorts. Rupture related to the Style 153 device is further discussed in the
response to Deficiency 3.

In response to FDA'’s issue concerning “the shape of the curve for the percentage of
ruptured implants versus time changes over the expected lifetime of the device”,
Inamed constructed a curve indicating a 13.9% overall rupture risk at 10 years. The
10-year risk was derived by considering the following:

e Partial 4-year data shows a risk of 0.2% at 1 year, with an increase of 1.7%
between 1 and 2 years, another increase of 0.6% between 2 and 3 years, and
finally another increase of 3.0% between 3 and 4 years.

» Average increase equates to approximately 1.4% per year.

® Given that the Core Study currently shows a 5.5% rupture rate at 4 years it is
anticipated at 5 years there would be a 1.4% increase resulting in the 6.9% 5-year
risk of rupture, and at 10 years there would be a 13.9% risk of rupture (6.9% + (5
years * 1.4%)).

Percentage of Rupture Over Time (by Implant)

25.
o »204
£ |
§_ 151 Projected Data (1.4%/yr) o
o
P
5 Actual Data
a 51 .

0 _

0 1 2 3 4 5 6 7 8 9 10

Years Post Implant
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Inamed believes the estimate of 1.4% annual increase in ruptures is conservative and
probably will prove to be lower as the Core Study progresses. The 1.4% is
overestimated due to the 3.0% increase seen between the 3 and 4-year time points.
Because 4-year data is incomplete, Inamed expects that the 5.5% 4-year risk will
decrease upon analysis of complete 4-year data, just as the 3-year silent rupture rate
of 2.7% based on partial 3-year data, submitted to FDA as part of the pending PMA
P020056, has decreased to 2.4% with complete 3 year data, as reported in Table 5 of
Attachment 1-2 in this response.

Another confirmation of the appropriateness of Inamed’s estimated 10 year rupture
rate for the silicone-filled implants subject to this PMA, is the comparability to the
long term rupture rate in Inamed’s 1995 saline study, in which the implant shells are
essentially the same as the shells for Inamed’s gel implants. As discussed in detail in
Deficiency 2, the 4-year rupture rate for the Core augmentation cohort is similar to
the 4-year deflation rate for the saline augmentation cohort. At 8 years the
augmentation deflation rate is 7.3%, leading to the conclusion that the rupture rate for
augmentation patients would be similar at 8 years with a progression at 10 years in
line with the 10 year estimate described above. Thus, Inamed’s estimate of a 13.9%

rupture rate at ten years appears to be an appropriate, and quite possibly conservative,
estimate.

B. TISSUE SAMPLING ANALYSIS

Human Tissue Collection and Analysis

The FDA requested results of tissue sampling of the surrounding breast tissue and
capsule for ruptured implants to determine whether the rupture led to extracapsular
gel or gel migration. This request presupposes the existence of such tissue samples
and the ability to accurately test the samples for gel constituents.

Unfortunately, standard medical practice does not involve the removal of tissue
samples during breast explantation surgeries, so tissue samples are not available for
the Core Study patients who have previously experienced a rupture. Prospectively
collecting tissue samples for future implant ruptures would be hindered by the
following: '

e Lack of willingness of patients to consent to tissue sampling, especially due to
ethical and privacy concerns over tissue research, with privacy concerns likely
increasing next year with the implementation of federal legislation requiring
HIV tests for all subjects contributing tissue for research

¢ Insufficient sample size due to the low overall number of ruptures, the necessity
for “no mastectomy” to permit ample tissue for collection and the necessity of
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subglandular implant placement, so that the implant is in close proximity to the
breast tissue .

¢ Lack of validated standardized methods for tissue specimen collection and
handling

® Lack of validated test methodologies for analyses of different silicone species or
levels in human tissues ‘

¢ Potential for contamination of tissue samples by silicone in or on surgical
instruments and laboratory equipment

¢ Difficulty in collecting control samples due to unwillingness of control patients
to consent to tissue sampling

¢ Confounding factor of patient exposure to environmental sources of the same

silicone constituents found in silicone implants (See detailed explanation
below.)

To expand on the above points, further clarification is warranted. Regarding tissue
collection, surgeons attempt to conserve as much surrounding tissue as possible when
removing a ruptured breast implant. In standard medical practice surgeons typically
only remove tissue and forward it for laboratory evaluation if they suspect some type
of pathology. Any quantity of tissue removed would be excised with the objective of
minimal patient disfigurement. Furthermore, for patients undergoing reconstruction
surgery there is typically little, if any, surrounding breast tissue available for
harvesting adjacent to the ruptured implant.

As will be discussed in detail in Deficiency lc, only 25 ruptured implants have been
explanted from Core Study patients over a four year period, and only 3 of those
devices were from non-mastectomy breasts with a subglandular placement.
Considering the potential sample size was only 3 implants in a four year period, there
is then the issue of patients granting consent for tissue samples to be used for research
purposes. Furthermore, with so few potential tissues it would not be possible to
develop an appropriate sample size from which to collect meaningful data. Even if an
appropriate sample size of tissues could be procured, multiple hurdles exist for the
successful collection and analyzing of the tissues for gel constituents.

Further complicating the execution of tissue sampling is the lack of standardized
procedures for tissue specimen collection, handling and storage. In the absence of
standardized procedures, tremendous variability in the processes used could occur,
which in turn, could adversely affect the integrity of the samples and the subsequent
analytical results. Numerous opportunities to introduce bias into the study are
present, from tissue collection throughout the chain of custody that could allow for
cross-contamination of the tissue by surgical or laboratory equipment. Supposing that
standardized procedures were developed, the logistics would be daunting to train all
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of the involved medical personnel and laboratory staff to ensure their compliance
with the applicable procedures for tissue collection, handling and processing.

Assuming that all of the above obstacles could be overcome, validated standardized
methodologies for the analyses of different gel constituents or silicone species or
levels in human tissues currently do not exist. Multiple analytical techniques may be
required depending on the molecular weight siloxane being evaluated. The hurdles
include a lack of standardized siloxane assays and the lack of reliable/reproducible
laboratory procedures to ensure that the tissues are not compromised and that all
hazardous/infectious materials regulations are met.

To establish procedural methodologies and provide appropriate baseline and controls,
known samples with specific standards must be used. Therefore, only prominent
silicone species with commercially available standards can be considered for testing.
FDA'’s newly released 2004 Breast Implant Update? recognizes that “Currently, there
are no FDA-approved tests to detect silicone in the body”. ‘Without such analytical
capabilities available, collection and testing of breast tissue may be inaccurate at best
and quite possibly meaningless or misleading, especially without well-defined control
tissues. Therefore, one cannot determine accurate and precise measurements of
different silicone species levels. Because of the same clinical and practical issues

_addressed above, it would also make the collection, processing and analysis of control
samples, e.g., surrounding tissue of saline implants, not feasible.

To summarize, tissue samples that could yield meaningful data for analysis cannot be
obtained in the majority of patients, so there is limited opportunity to collect samples.
Similar obstacles impede the collection of control samples. In addition, any samples
collected would be tainted by the patient’s exposure to environmental sources of
silicone, as well as possible silicone contamination from surgical or laboratory
instruments and equipment. Therefore, analyses would be unable to determine the
source of silicone constituents found in the tissues. And, even if silicone constituents
could be identified, there would be no way to determine a temporal relationship with
the time and source of silicone exposure.

Siloxanes in Tissue

Gel implant constituents do not occur in patient tissues only as a result of
extracapsular gel or migrated gel from breast implants. A close examination of
human exposure to siloxanes provides a more complete picture. Siloxanes ate
ubiquitous in a multitude of products and devices and, as a result, many compounds
may reside in human tissues. Indeed, the same silicone constituents described in gel

* “FDA Breast Implant Consumer Handbook —2004.”
http:/ /www.fda.gov/cdrh/breastimplants /indexbip.PDF
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breast implant constituents are also found in personal health products, food, oral
medication, syringe lubrication and injection needles. So, basically, tissue analyses
would not be helpful in differentiating silicone species from breast implant ruptures
versus silicone species from environmental exposure.

This issue of silicone in tissues has been addressed in animals. A pharmacokinetics
study (previously submitted in PMA P020056) was initiated by Inamed to directly
examine the subsequent mobility of Inamed silicone gel in tissue following direct
placement of silicone into a soft tissue compartment. Three (3) female rats were
subcutaneously implanted with 3.4 grams of carbon™* radiolabeled silicone gel as a
bolus for 30 days. Upon harvest of the surrounding tissues, 99.49% of the introduced
radioactive silicone remained at the implantation site. This directly demonstrated that
there is minimal movement of silicone gel from the implantation site. Biocom-
patibility evaluations of silicone gel presented in P020056, confirm the lack of
interaction of gel with tissue. For instance, exposure of gel to a cell monolayer in
cytotoxicity testing is not observed to induce cellular distress. Additionally, exposure
of gel to paravertebral muscle in the rabbit for 90 days resulted in histological
observations considered by the pathologist to demonstrate the non-toxicity of gel
implants in rabbit tissue. ‘

Furthermore, documentation was provided |G - cording the
pharmacokinetics of silicone elastomers, gel, fluids and low molecular weight

compounds. This comprehensive literature review included published journal articles
and publicly available Dow Corning studies that in summary indicated that silicone
materials appear to have low mobility, typically remain where implanted, and elicit
only a local response.

These data support the pharmacokinetic studies of silicone that were reviewed as part
of the evaluation performed by the Committee on the Safety of Silicone Breast
Implants, Institute of Medicine IOM). Based on their findings, the IOM stated,
Studies using whole fluids, gels, elastomers, or experimental implant models injected
or implanted in ways that are directly relevant to the human experience with implants
are also reassuring. These studies show that depots of gel, whether free or in
implants, remain almost entirely where injected or implanted. Even low molecular
weight cyclic and linear silicone fluids appear to have low mobility (Institute of
Medicine, 2000)°.

This conclusion is consistent with the findings of the Independent Review Group
(IRG), which determined that the relevant studies have shown only local reactions to

? Institute of Medicine, Committee on the Safety of Silicone Breast Implants. 2000. Safety of Silicone
Breast Implants. Bondurant, S., V. Ernster, and R. Herdman, editors. National Academy Press,
Washington, D.C. 560 pgs. [http://books.nap.eduw/books/0309065321/html/index.html]
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silicones. Systemic damage and dispersal of silicone polymers throughout the body
has not been well demonstrated, despite various claims, even after rupture of gel-
filled implants (Independent Review Group, 1998)*. Furthermore as noted in
Deficiency 1f, patients with ruptured implants are no more likely to experience local
complications than patients with non-ruptured implants.

Due to the infeasibility of collecting tissue samples from patients during explantation
of ruptured implants and successfully analyzing these tissues for silicone species,
Inamed considers Deficiency 1b to be best answered via scientific computer modeling
rather than human tissue sampling. Furthermore, with so many siloxanes in the
environment, tissue sampling would yield data that would be of little to no clinical
value because any silicone constituents found in the tissue samples could be attributed
to the environment rather than exposure to silicone gel via ruptured breast implants.

Physiologically Based Pharmacokinetic (PBPK) Model

Inamed believes that the most scientifically valid approach to address the Agency’s
concern is to establish a Physiologically Based Pharmacokinetic (PBPK) model for
selected molecular weight silicone constituents present in silicone-filled breast
implants. PBPK modeling has been reported to examine numerous compounds as
they are actively metabolized, processed or partitioned among various anatomical
compartments. Such a model is robust and allows the direct determination of
compound levels in any designated body compartment (liver, blood, brain, skin,
breast tissue, etc.) at any time under a number of various inherent (gender, age, etc.)
conditions or environmental challenges (fasting, hypertension, etc.).

PBPK modeling represents the current state-of-the-art tool for integrating and
describing pharmacokinetic data. The resulting PBPK model can therefore be used to
make informed decisions about the disposition of silicones that may migrate from
intact or ruptured gel implants. Because of its underlying biological basis, PBPK
models are also a method of choice for decreasing the uncertainties associated with
extrapolating across species, routes of exposure and dose in human health risk
assessments (Luu et al., 1998). This capability is especially important for situations
where it is neither ethical nor technically or statisticaily feasible to obtain the
necessary data in humans.

Inamed’s initial PBPK model is based on published PBPK modeling developed for
Dy, octamethylcyclotetrasiloxane, to describe possible silicone movement from a
breast implant depot. Additional animal tissues (blood and fat) and human tissues
(blood and breast) partition coefficients data are being determined to describe an

4 Independent Review Group (IRG). 1998. Silicone Gel Breast Implants. The Report of the Independent
Review Group. Jill Rogers Associates, Cambridge, UK. 38pgs. [http://www.silicone-
review.gov.uk/silicone_implants.pdf]
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implant based exposure PBPK compartment. An interim report of the preliminary D4
model and the supporting data is provided in Attachment 1-3. PBPK modeling can
express the absorption, tissue distribution, metabolism -and elimination of a
compound, as well as the biological interaction of a compound with tissues and
systems of the body, especially for situations where it is not ethical or possible to
obtain necessary data in humans. Compared to time and research efforts associated
with generating meaningful data without the assistance of PBPK modeling, use of
PBPK simulations allow the data associated with a smaller sample size to be
accurately extrapolated and become predictive of the movement of silicone species
into and out of the human body.

Specific PBPK modeling for octamethylcyclotetrasiloxane (D,) is described in the
literature (Luu and Hutter, 2001; Andersen et al., 2001; Sarangapani et al., 2002 and
2003; and Reddy et al., 2003). As FDA scientists have stated “PBPK models will
reduce the uncertainties in the human risk assessment process ... [and] will provide a
much needed scientific basis to the traditional human risk assessment for medical

devices” (Luu et al., 1998). Copies of these cited articles are provided in Attachment
1-4.

As stated in the summary of the interim report describing the work completed to date
to develop a physiologically based pharmacokinetic (PBPK) model for
octamethylcyclotetrasiloxane (Dy) that may migrate from intact or ruptured silicone
breast implants into surrounding tissues,

“The resulting implant site simulations were based on both a young adult
(pre-menopausal) woman and a matured (post-menopausal) woman using
worst-case exposure conditions (i.e., no shell to stimulate complete rupture
of the largest available implants; maximum levels of D4in silicone; and a
range of assumed breast tissue fat contents from very low to virtually all
fat). The resulting simulations indicate that Dyis cleared primarily by
exhalation with highest concentrations achieved briefly in breast tissues of a
post-menopausal woman due to the very high assumed fat content. D, is
predicted to be cleared to levels below 1 ppm within ~30 days. Thus, itis
unlikely that D4 would be detected in any tissue of the body within a few
weeks of receiving an implant, even if immediately ruptured, under the
assumptions used in this initial PBPK model.”

In addition to the D4 modeling, Inamed’s intent is to continue development of the

PBPK model to incorporate mid- and large-molecular weight silicone constituents
into a final model providing a range of silicone gel species.
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SUMMARY

As noted above, the potential sample size for tissue sampling from appropriate Core
Study patients was only 3 implants within 4 years. Even if there were an adequate
pool of rupture patients available, patients may be unwilling to consent to the tissue
sampling for a myriad of reasons. Given the low probability of sufficient samples,
the absence of validated methods for collecting and analyzing the tissues and the
prevalence of daily exposure to siloxanes in the environment, the impracticality of
human tissue sampling is apparent. In addition, no evidence of gel migration was
found in the Core Study or in animal pharmacokinetics studies. This demonstrates
that a woman’s exposure to silicone gel from a ruptured implant is likely limited to
the breast area. Furthermore, toxicological studies show the non-toxicity of gel,
which is supported by Core Study data showing that patients with ruptured implants
are no more likely to experience local complications than patients with non-ruptured
implants.

Considering the constraints associated with patient tissue testing and the lack of
valid scientific methodologies for determining silicone from breast implant tissue
analysis, Inamed believes that the PBPK methodology is the appropriate approach to
address FDA’s concern regarding the identification of gel implant constituents in
surrounding breast tissue exposed to a ruptured silicone-filled implant.

Based on preliminary PBPK data on D4, we are confident that this scientific method
is a viable alternative to the problem-fraught human tissue sampling analysis
proposed by FDA. Inamed intends to continue the program to test low, mid- and high
molecular weight species and proposes that these analyses be provided to FDA on a
post-approval basis, since toxicological and other studies demonstrate that the issue of
human exposure to silicone gel breast implant constituents is not a significant safety
issue for women.

C. FREQUENCY OF OBSERVED INTRACAPSULAR, EXTRACAPSULAR, AND MIGRATED GEL

Out of 1,782 implants (940 patients) enrolled in the Core Study, there has been only one
case of extracapsular gel reported and no cases of migrated gel. The instance of
extracapsular gel occurred following an incision made during an exploratory surgery to
check the implant status. The physician created an incision large enough to insert his
finger through to feel the implant surface for signs of rupture or free gel. At the time of
the exploratory surgery, free gel was found only on the implant surface, and the physician
noted the absence of extracapsular gel. Replacement surgery was scheduled for a later
date. Before the replacement surgery could occur, extracapsular gel was found oozing
through the incision site, and the physician believe this was a result of his opening the
capsule during the digital exploration.
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The following details the findings of intracapsular and extracapsular gel at the time of
implant removal for Core Study patients:

e Augmentation: 96 explanted devices with 5 occurrences of intracapsular gel and 1
occurrence of extracapsular gel. Refer to Attachment 1-5 for further details of the
patient’s clinical course (Patient ID C0010-A025) before and after the extracapsular
gel finding

e Reconstruction: 81 explanted devices with 13 occurrences of intracapsular gel and 0
occutrences of extracapsular gel

e Revision: 71 explanted devices with 5 occurrences of intracapsular gel and 0
occurrences of extracapsular gel

Figure 1-1
Breakdown of Extracapsular, Intracapsular and Migrated Gel
Extracapsular
1 implant
Implanted —> Explanted <——> Confirmed Ruptures - Intracapsular
1782 implants 248 implants 25 implants , 28implants
’ Neither Intracapsular nor Extracapsular
Confirmed Intact - Vimplant
223 implants* Gel Migration
0 iniplants

*No instances of intracapsular, extracapsutar or gel migration

In conclusion, the occurrence of extracapsular or migrated gel has proven to be
extremely rare in the Core Study. There were no cases of gel migration, and the one
case of extracapsular gel was most likely procedure-induced during a secondary
surgical procedure. These results are consistent with the findings in the Adjunct
Study as delineated in Deficiency 2a, which showed just four extracapsular ruptures
and two instances of gel migration out of 99 confirmed ruptures. Core Study patients
will continue to be monitored for circumstances surrounding rupture throughout the
remainder of the study.

D. POTENTIAL LOCAL HEALTH CONSEQUENCES OF RUPTURE

In the Core Clinical Study, 43 confirmed and unconfirmed ruptured implants have
been identified in 42 patients. The clinical course for each of these patients is
detailed in patient summaries in Attachment 1-5. A table describing these
patients/implants by rupture classification (i.e., silent versus symptomatic) and sub-
cohort (MRI versus Non-MRI), and a figure showing the breakdown for the
combined cohorts are located in Attachment 1-6.

Overall, the information presented in the patient summaries does not show any
unexpected adverse events or consequences (i.e. local complications). The
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complications experienced most frequently after confirmed rupture were redness
(23.5%), infection (17.6%) and swelling (17.6%). All of these are common
complications following surgery. No patterns developed, and no complications
appeared with an alarming frequency to suggest a relationship with rupture. This is
consistent with the published literature findings and Adjunct Study results described
in Deficiency 2, which show that the local complications experienced by women with
ruptured implants were not significantly different from the local complications
experienced by women with intact implants.

A comparison of the complications experienced by patients with confirmed ruptured
implants with those patients with confirmed intact implants is further discussed in
Deficiency 1f. Tables 1-5 of Attachment 1-8 present the number and types of
complications experienced by patients, and Figure 1-3 in Deficiency 1f provides an
overview depicting the number of complications experienced.

E. PROSPECTIVE CLINICAL FOLLOW-UP FOR EXPLANTED PATIENTS WITHOUT
REPLACEMENTS

Although FDA requested prospective data on patients explanted without replacement

implants, Inamed also gathered retrospective data in order to obtain information from

as many patients as possible. For the Core Study patients meeting this criteria to date,
retrospective data is presented below.

Retrospective Data

Inamed examined the existing data available on current patients retrospectively.
There were a total of 25 patients ' who were explanted and not re-implanted at the time
of discontinuation from the Core Study. Of the 25 patients, 11 were from the
Augmentation cohort, 11 from the Reconstruction cohort and 3 were from the
Revision cohort.

Each study site was asked to contact the respective patients and ask them a set of
questions. The questions are as follows:

Has the patient experienced any complications since her last follow-up?
Has the patient had any breast surgery since her last follow-up?
® Has the patient had a non-study breast implant device(s) placed since her last

Sfollow-up?

® Has the patient developed new or recurrent breast cancer since her last follow-
up?

® Has the patient reported a CTD or Autoimmune Disease since her last follow-
up?
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Out of the 25 available patients, sites were able to make contact with 14 patients. Of
the remaining 11 patients, 6 were unable to be contacted (4 for whom the site and
sponsor were unable to obtain current contact information and 2 patients who did not
respond to contact attempts). Three (3) patients have not yet been contacted by the
site and 2 patients refused to communicate with the site any further regarding study
data.

Of thel4 patients on whom data was gathered, 4 had been reimplanted with new non-
study implants and 1 died due to metastatic brain cancer. Hence 9 patients remain for
whom data was gathered. Figure 1-2 below illustrates the status of these 14 patients.

Figure 1-2
Retrospective Data Gathered on Core Explanted Patients
with No Replacement Implants

Replacement with Non-Core Device

4 patients
Implanted ——— Explanted =~ ——> Contacted 1Dlegi
940 Patients Without-Replacement Implant Via Telephone for Follow-up patient
' 25 patients 14 patients

™ Collected Data —— Complication
9 patients \ 1 patient

“No Com Iilscation

8 palien
Complications
Of the 9 patients for whom data was gathered, only 1 experienced complications after
the removal of her implants. This patient reported mild soreness from the explant
surgery.
Breast Surgery
Of the 14 patients who were contacted, 5 had undergone additional breast surgery, 4

with placement of nonstudy implants since their discontinuation from the Core Study.
The patient and corresponding procedures are listed below:

REDACTED
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New or Recurrent Breast Cancer

None of the contacted patients experienced new or recurrent breast cancer.

CTD or Autoimmune Disease

None of the contacted patients had developed a CTD or an autoimmune disease.
Summary

None of the patients discontinued from the Core Study due to explant evidenced local
or systemic complications different in nature or frequency than those patients still
implanted with Core Study devices. This provides reassurance that the Core Study
results are indicative of all patient experiences with Inamed’s silicone-filled breast
implants and that negative results have not been masked by patients being explanted
and discontinued from the study.

REDACTED
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F. PATIENTS WITH RUPTURES VERSUS PATIENTS WITHOUT RUPTURES

Underlying the analysis for comparison of consequences for patients with ruptured
implants versus patients with non-ruptured implants is the fact that all patients who
have a confirmed rupture have also undergone implant removal. Therefore, many of
the outcomes (e.g., swelling, scarring, low patient satisfaction) seen after confirmed
rupture may be due to the implant removal procedure itself. In order to evaluate the
role of rupture in causing future outcomes (i.€., consequences), it is most useful to
compare explants that have been confirmed ruptured to those that have been
confirmed intact. In preparation for this analysis, the Core Study patient population
was stratified by rupture status, and the following groups were defined:

®
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e Confirmed Rupture — includes implants that have been explanted and have been
confirmed to be ruptured

e Unconfirmed Rupture — includes implants that are suspected of being ruptured,
but have not yet been explanted to obtain confirmation

» Rupture - includes implants that have either a confirmed or unconfirmed rupture
(i.e., a combination of the above 2 categories)

e Confirmed Intact — includes implants that have been explanted and have been
confirmed to be intact

» Intact - includes all implants except those that have been confirmed to be
ruptured or are currently classified as an “unconfirmed rupture”

Confirmed Rupture 25 )
Unconfirmed Rupture 17 o 18

{ Confirmed & ' 42 43

| Unconfirmed Rupture : ,
Confirmed Intact 131 208
Intact ‘ 935 1739

Patient Satisfaction

Patient satisfaction at each follow-up interval was calculated for each of the 5 patient
groupings described above. Tables 1-5 in Attachment 1-7 present satisfaction by
follow-up interval. In the Confirmed Rupture group, satisfaction is calculated after
the explantation confirming rupture. In the Unconfirmed Rupture group, satisfaction
is calculated after the estimated date of rupture. In the Confirmed Intact group,
satisfaction is calculated after the explantation confirming non-rupture. In the Intact
group, all satisfaction since enrollment is included in the calculation. The comparison
is presented below between the Confirmed Rupture group and the Confirmed Intact
group:

¢ Confirmed Rupture group: At 3 years, 100% of patients were satisfied.
» Confirmed Intact group: At 3 years, 84% of patients were satisfied.

As indicated above, satisfaction is high in both groups. This is consistent with the
Adjunct Study findings noted in Deficiency 2b, which revealed that very few patients
expressed dissatisfaction with their breast implants even following a confirmed
rupture.
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Local Complications

The percentage of patients and implants with local complications was calculated for
each of the 5 groups described above (Tables 1-5 in Attachment 1-8). As evidenced
by Figure 1-3 below, the percentage of patients who experienced complications is
virtually identical for those patients with confirmed ruptures (52.9% = 9/17) versus
those with confirmed intact implants (53.1% = 42/79).

Figure 1-3
Local Complications Flow Diagram

Implanted
840 patients/1782 implants

Ruptures Intact

42 patients/43 implants% 835patients/1739 implanl&
Evaluated (Table 3) Evaluated (Table 5)
33 patients - 834 patients
Complications Complications
12 patients 627 patients "\

No Complications No Complications
21 patients 307 patients
A 4

Confirmed Ruptures Unconfirmed Ruptures Confirmed intact

25 patients/25 implants 17 patients/18 implants 131 patients/208 implants
Evaluated (Table 1) Evaluated (Table 2) Evaluated (Table 4)

17 patients 16 patients 79 patients
Complications Complications Com lications
9 patients 3 patients 42 patients
No Complications No Compllcations No Comphcations
8 patients 13 patients 37 patients

That is, breakdown of complications amongst the five groups showed:

¢ Confirmed Rupture: Local complications occurring after the explantation
conflrmmg rupture were examined and presented in Table 1 of Attachment 1-8.
Twenty-five (25) patients experienced a confirmed rupture; however, only 17
patients were included in the analysis because 8 patients have not yet had any
follow-up after the explantation. The patients included had an average follow-up
of 1.3 years after the explantation.

» Unconfirmed Rupture: Local complications occurring after the estimated date of
rupture were examined and presented in Table 2. Seventeen (17) patients are
classified as having an unconfirmed rupture; however, only 16 patients were
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included in the analysis because 1 patient has not yet had any follow-up after the
estimated date of rupture. The patients included had an average follow-up of 1.2
years after the estimated date of rupture.

¢ Confirmed and Unconfirmed Rupture: Local complications occurring for two
groups above were examined as a single group and presented in Table 3. Forty-
two (42) patients were classified as having either a confirmed or unconfirmed
rupture; however, only 33 patients were included in the analysis because 9
patients had not yet had any follow-up after explant or estimated date of rupture.
The patients included had an average follow-up of 1.2 years after the explant or
estimated rupture date.

¢ Confirmed Intact: Local complications occurring after the explantation
confirming non-rupture were examined and presented in Table 4. One hundred
thirty-one (131) patients underwent explant confirming non-rupture; however,
only 79 patients were included in the analysis because 52 patients have not yet
had any follow-up after the explantation. The patients included had an average
follow-up of 2.5 years after the explantation. ’

e Intact group: All local complications occurring since enrollment were examined
and presented in the table. Nine hundred thirty-five (935) patients are currently
assumed to have intact implants; however, only 934 patients were included in the
analysis because 1 patient has not yet had any follow-up. The patients included
had an average follow-up of 3.6 years after the implantation.

The comparison is presented below between the Confirmed Rupture group and the
Confirmed Intact group:

» Confirmed Rupture: Seventeen (17) patients have been followed after
confirmation (i.e., removal) of a ruptured implant for an average of 1.3 years.
The most common local complications experienced after removal of confirmed
ruptured implants are: redness (24%, n=4), swelling (18%, n=3) and infection
(18%, n=3).

e Confirmed Intact: Seventy-nine (79) patients have been followed after
confirmation (j.e., removal) of an intact implant for an average of 2.5 years. The
most common local complications experienced after removal of confirmed non-
ruptured implants are: capsular contracture (14%, n=11), breast pain (14%, n=11)
and swelling (13%, n=10).

In addition to the frequency analysis (above), a Cox proportional hazard regression
analysis was conducted to examine whether implant rupture is a risk factor for any of
the local complications. A multivariate model was derived using rupture as the
potential risk factor and adjusting for cohort (augmentation, reconstruction and
revision). Since all patients in the Confirmed Rupture group had undergone implant
removal, the Confirmed Intact group was chosen as the index comparison group to
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create the regression model and calculate the risk ratios. Each model proved to be
unreliable due to the small sample size, and, therefore, no conclusions can be drawn
from these results.

Connective Tissue Disease Signs/Symptoms

The percentage of patients with connective tissue disease (CTD) signs/symptoms was
calculated for each of the 5 groups described above (Tables 1-5 in Attachment 1-9).
In the Confirmed Rupture group, new signs/symptoms occurring after the
explantation confirming rupture were examined and presented in Table 1. In the
Unconfirmed Rupture group, new signs/symptoms occurring after the estimated date
of rupture were examined and presented in Table 2. In the Confirmed Intact group,
new signs/symptoms occurring after the explantation confirming non-rupture were
examined and presented in Table 4. In the Intact group, all signs/symptoms occurring
since enrollment were examined and presented in Table 5. The comparison is
presented below between the Confirmed Rupture group and the Confirmed Intact
group:

¢ Confirmed Rupture: Eleven (11) patients have completed at least one CTD
questionnaire after confirmation (i.e., removal) of a ruptured implant. Over 20%
of this group experienced the following CTD signs/symptoms for the first time
following ruptured implant removal: skin (27%), gastrointestinal problems (27%)
and muscle (46%).

- Confirmed Intact: Seventy-two (72) patients have completed at least one CTD
questionnaire after confirmation (i.e., removal) of an intact implant. Over 20% of
this group experienced the following CTD signs/symptoms for the first time
following intact implant removal: gastrointestinal problems (24%) and
neurological (21%).

In comparing the frequencies between the two groups, the following signs/
symptoms categories had frequency differences of at least 5% indicating that more
women with confirmed rupture experience the sign/symptom than in women with
confirmed intact implants: muscle (46% versus 16.7%) and skin (27.3% versus
18.1%). Many of these increases may be due to patient aging and other variables,
which are investigated further in the response to Deficiency 4.

Summary

In conclusion, Inamed successfully estimated a 10 year overall rupture rate of 13.9%,
which does not suffer from underestimation of silent ruptures. Based on Core Study
results, virtually all of these ruptures will be intracapsular, with occurrence of gel
migration extremely rare. For those patients who experience a rupture, Core Study
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findings show no difference in local complications or patient satisfaction as compared to
patients with confirmed intact implants. With a greater number of ruptures examined in
the Adjunct Study, results also indicated that extracapsular gel and gel migration were
infrequent occurrences and that there was no difference in the complications experienced
between patients who experience rupture and those who do not experience rupture. Any
increases in CTD signs and symptoms for Core Study rupture patients are thought to be a
factor of aging and other variables as discussed in Deficiency 4. Therefore, a risk of
rupture does not appear to be a factor that should deter women from seeking silicone-
filled breast implantation.

000029




REDACTED

References

Andersen, M.E., Sarangapani, R., Reitz, R.H., Gallavan, R.H., Dobrev, I1.D., and Plotzke,
K.P. (2001). Physiological modeling reveals novel pharmacokinetic behavior for
inhaled octamethylcyclotetrasiloxane in rats. Toxicol. Appl. Pharmacol. 60, 214-231.

FDA Breast Implant Consumer Handbook- 2004. http://www.fda.gov/cdrh/
‘breastimplants/indexbip.pdf

Independent Review Group (IRG). 1998. Silicone Gel Breast Implants. The Report of the
Independent Review Group. Jill Rogers Associates, Cambridge, UK. 38pgs.
[http://www silicone-review.gov.uk/silicone_implants.pdf]

Institute of Medicine, Committee on the Safety of Silicone Breast Implants. 2000. Safety
of Silicone Breast Implants. Bondurant, S., V. Ernster, and R. Herdman, editors.
National Academy Press, Washington, D.C. 560 pgs.
[http://books.nap.edu/books/0309065321/html/index.html]

Luu, H.Y.D., Hutter, J.C. and Brown. (1998). Applications of physiologically based
pharmacokinetic modeling in the risk assessment of medical devices. Abst. #E3.
FDA Science Forum Biotechnology: Advances, Applications and Regulatory
Challenges. December 8-9, 1998. Washington, D.C.

Luu, H.Y.D. and Hutter, J.C. (2001). Bioavailability of octamethylcyclotetrasiloxane

(D4) after exposure to silicones by inhalation and implantation. Environ. Hith. Persp.
109, 1095-1101.

Reddy, M.B., Andersen, M.E., Morrow, P.E., Dobrev, LD., Varaprath, S., Plotzke, K.P.,
and Utell, M.J. (2003). Physiological modeling of inhalation kinetics of octamethyl-
cyclotetrasiloxane in humans during rest and exercise. Toxicol. Sci. 72, 3-18.

Sarangapani, R., Teeguarden, J., Plotzke, K.P., McKim, J.M., and Andersen, M.E.
(2002). Dose-response modeling of cytochrome P450 induction in rats by
octamethylcyclotetrasiloxane. Toxicol. Sci. 67, 159-172.

Sarangapani, R., Teeguarden, J., Andersen, M.E., Reitz, R.H., and Plotzke, K.P. (2003).
Route-specific differences in distribution characteristics of octamethyl-
cyclotetrasiloxane in rats: analysis using PBPK models. Toxicol. Sci. 71, 41-52.

GG00Z0




i
i
i
i
'
i
!
}
i
!

Note: 1 page was deleted

REDACTED

CORE STUDY - AUGMENTATION

Table 1: Patient Compliance

1 Year 2 Years -3 Years 4 Years

Theoretically Due 494 494 494 427
Deaths* 0 0 1 1
Explant-Related Discontinuations* 3 5 14 12

Without Replacement 0 2 7 6

Replacement with Non-Study Device 3 3 7 6.

Unknown Replacement Status 0 0 0 0
Expected 491 489 479 414
Actual Evaluated 425 439 410 333
Lost-to-Follow-Up 66 50 69 81
% Follow-Up B86.6% 89.8% 85.6% 80.4%

* Deaths and Explant-Related Discontinuations are reported cumulatively.
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CORE STUDY - RECONSTRUCTION

Table 2: Patient Compliance

1 Year 2 Years 3 Years 4 Years
Theoretically Due 221 221 221 147
i Deaths* 1 5 9 11
: Explant-Related Discontinuations* 5 11 14 18
Without Replacement 4 6 6 5.
Replacement with Non-Study Device 1 4 6 1r
i Unknown Replacement Status 0 1 2 2
Expected 215 205 198 118
f Actual Evaluated 205 194 186 105
Lost-to-Follow-Up 10 11 12 13
% Follow-Up 95.3% 94.6% 93.9% 89.0%

* Deaths and Explant-Related Discontinuations are reported cumulatively.

1t
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CORE STUDY - REVISION

Table 3: Patient Compliance

1l Year 2 Years 3 Years 4 Years
Theoretically Due 225 225 - 225 218
Deaths* _ 0 2 4 . 6
Explant-Related Discontinuations¥* 4 7 10 12 -
. Without Replacement 1 2 3 2
Replacement with Non-Study Device 3 5 7 10
Unknown Replacement Status 0 0 .0 0
Expected 221 216 211 200
Actual Evaluated 177 188 183 162
Lost-to~Follow-Up 44 28 28 38
% Follow-Up 80.1% 87.0% 86.7% 81.0%

* Deaths and Explant-Related Discontinuations are reported cumulatively.
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Note: 18 pages were deleted

INTERIM PROGRESS REPORT

REDACTED

Development of Initial Physiologically Based Pharmacokinetic (PBPK)
Model to Describe the Disposition of D; Migration from Implants

i
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Project Title: Initial D4/Implant PBPK Model Page 2

SUMMARY

This interim report describes the work completed to date on behalf of Inamed to
develop a physiologically based pharmacokinetic (PBPK) model for potentially
relevant silicone constituents that may migrate from intact or ruptured silicone
breast implants into surrounding tissues. While the choice of appropriate silicone
constituents will ultimately be driven by results from ongoing gel migration
studies, the initial PBPK model was based upon the extensive toxicological and
PBPK 'modeling database on octamethylcyclotetrasiloxane (Ds).  After the
introduction section, which provides a brief explanation of Ds PBPK models
available in the peer-reviewed literature, the 3-tiered work scope of Inamed’s
approach is described. Subsequently, the initial methods and results generated
to date are summarized. The resulting implant site simulations were based on
both a young adult (pre-menopausal) woman and a matured (post-menopausal)
woman using worst-case exposure conditions (i.e. no shell to simulate complete
rupture of the largest available implants; maximum levels of Dy in silicone; and a
range of assumed breast tissue fat contents from very fow to virtually all fat).
The resulting simulations indicate that D4 is cleared primarily by exhalation with
highest concentrations achieved briefly in breast tissues of a post-menopausal
woman due to the very high assumed fat content. Ds is predicted to be cleared
to levels below 1 ppm within ~30 days. Thus, it is unlikely that D4 would be
detected any tissue of the body within a few weeks of receiving an implant, even
if immediately ruptured, under the assumptions used in this initial PBPK model.
As the additional data on diffusion rates, partition coefficients, etc., are collected,
the model will continue to be refined to complete the tasks associated with this
project.
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Attachment 1-6 Table

REDACTED

CORE STUDY - RUPTURE STATUS (I.E., SILENT VS. SYMTOMATIC) BY CONFIRMATION STATUS

" Type Cohort
(Silent/ Confirmation MRI/ Number of Number of
Population Symptomatic) Status Non-MRT Patients Implants
Augmentation Silent Confirmed Non-Ruapture MRI 8 9
Augmentation Silent Confirmed Non-Rupture Non-MRI 2 4
Augmentation Silent Confirmed Rupture MRI 3 3
Augmentation Silent Confirmed Rupture Non-MRI 2 2
Augmentation Silent Unconfirmed Rupture MRI 2 2
Augmentation Silent Unconfirmed Rupture Non-MRI 0 0
Augmentation Symptomatic Confirmed Non-Rupture MRI 0 0
Augmentation Symptomatic Confirmed Non-Rupture Non-MRI 4 5
Augmentation Symptomatic Confirmed Rupture MRI 0 0
Augmentation Symptomatic Confirmed Rupture Non-MRI 1 i
Augmentation Symptomatic Unconfirmed Rupture MRI 1 1
Augmentation Symptomatic Unconfirmed Rupture Non-MRI 2 2
Reconstruction Silent Confirmed Non-Rupture MRI 3 3
Reconstruction Silent Confirmed Non-Rupture Non-MRI 1 1
Reconstruction Silent Confirmed Rupture MRI 10 10
Reconstruction Silent Confirmed Rupture Non-MRT 4 4
Reconstruction Silent Unconfirmed Rupture MRI [ 7
Reconstruction Silent Unconfirmed Rupture Non-MRI 0 0
Reconstruction Symptomatic Confirmed Non-Rupture MRI 0 0
Reconstruction Symptomatic Confirmed Non-Rupture Non-MRI 1 1
Reconstruction Symptomatic Confirmed Rupture MRI 0 0
Reconstruction Symptomatic Confirmed Rupture Non-MRI 0 4]
Reconstruction Symptomatic Unconfirmed Rupture MRI 1 1
Reconstruction Symptomatic Unconfirmed Rupture Non-MRI 4] 0
Revision Silent Confirmed Non-Rupture MRI 2 3
Revision Silent Confirmed Non-Rupture Non-MRT 2 2
Revision Silent Confirmed Rupture MRI 3 3
Revision Silent Confirmed Rupture Non-MRI 1 1
Revision Silent Unconfirmed Rupture MRI 5 5
Revigion Silent Unconfirmed Rupture Non-MRI 0 0
Revision Symptomatic Confirmed Non-Rupture MRT 1 1
Revision Symptomatic <Confirmed Non-Rupture Non-MRI 4 5
Revision Symptomatic Confirmed Rupture MRI 0 0
Revision Symptomatic Confirmed Rupture Non-MRI 1 1
Revision Symptomatic Uncorfirmed Rupture MRI o 0
Revision Symptomatic Unconfirmed Rupture Non-MRI 0 0
TOTAL 7 7

0 7

*Ruptures determined to be false reports based upon additiomal Investigatof follow-up are not

included in the analyses for implant rupture.

** 5 patients are double counted in this column because they had a different rupture status on

[ e

the right and left.

Silent Confirmed Non-Rupture and the other side with -Silent Confirmed Rupture;

(Non-MRI) has one side with Silent Confirmed Non-Rupture and the other side with Silent
Confirmed Rupture.

"
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Note: 1 page was deleted - REDACTED

CORE STUDY

Table 1: Complications Experienced After Confirmed Ruptures Only

Patients Implants

(N = 17) (N = 17)

Complication n % n %

Complications
Breast Pain 2 11.8% 2 11.8%
Bruising 1 5.9% 1 5.5%
Capsular Contracture 2 11.8% 2 11.8%
Lo Infection 3 17.6% 3 17.6%
L Lymphadenopathy 1 5.9% 1 5.9%
: Redness 4 23.5% 4 23.5% s

Seroma 2 11.8% 2 11.8%
Skin Rash 1 5.9% 1 5.9%
Swelling 3 17.6% 3 17.6%

NOTE: The patients included have an average follow-up after the event of 1.3
vears, ranging from 14 days to 4.6 years. 41.2% of patients have at least 1
vear of follow-up after the event. 52.9% (n=9) of the 17 patients
experienced at least 1 complication.

o
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CORE STUDY

Table 2: Complications Experienced After Unconfirmed Ruptures Only

Patients Implants
(N =16) (N =17)
Complication n %  n %
Complications
Asymmetry 1 6.3% 1 5.9%
Redness 1 6.3% 1 5.9%
Tightness : 1 6.3% 1 5.9%

NOTE: The patients included have an average follow-up after the event of 1.2
years, ranging from 155 days to 3.5 years. 25.0% of patients have at least
1 year of follow-up after the event. 18.8% (n=3) of the 16 patients
experienced at least 1 complication.
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CORE STUDY

Table 3: Complications Experienced After Rupture (Confirmed and Unconfirmed)

Patients Implants
(N =33) (N =34)
Complication n % n %
Complications
Asymmetry 1 3.0% 1 2.9%
Breast Pain 2 6.1% 2 5.9%
Bruising 1 3.0% 1 2.9%
Capsular Contracture 2 6.1% 2 5.9%
Infection 3 9.1% 3 8.8%
Lymphadenopathy 1 3.0% 1 2.9%
Redness 5 15.2% 5 14.7%
Seroma 2 6.1% 2 5.9%
Skin Rash 1 3.0% 1 2.9%
Swelling 3 9.1% 3 8.8%
Tightness 1 3.0% 1 2.9%

NOTE: The patients included have an average follow-up after the event
of 1.2 years, ranging from 14 days to 4.6 years. 33.3% of patients
have at least 1 year of follow-up after the event. 36.4% (n=12) of the
33 patients experienced at least 1 complication.

¥
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CORE STUDY

Table 4: Complications Experienced After Confirmed Non-Rupture at Explant

Patients Implants

(N =79) (N =122)

Complication n % n %

Complications

Asymmetry 7 8.9% 8 6.6%
Breast Cancer 2 2.5% 2 1.6%
Breast Mass Cyst Lump 5 6.3% 5 4.1%
Breast Pain 11 13.9% 14 11.5%
Bruising 6 7.6% 7 5.7%
Capsular Contracture 11 13.9% 14 11.5%
Delayed Healing 3 3.8% 3 2.5%
Extrusion 2 2.5% 2 1.6%
Hypertrophic Scarring 1 1.3% 1 0.8%
Implant Visibility 1 1.3% 2 1.6%
Infection 2 2.5% 2 1.6%
Irritation 1 1.3% 1 0.8%
Lymphadenopathy 2 2.5% 2 1.6%
Malposition 5 6.3% 5 4.1%
Nipple Complication 1 1.3% 2 1.6%
Other Abnormal Scarring 3 3.8% 4 3.3%
Other Complication Specified** 1 1.3% 1 0.8%
Redness 8 10.1% 8 6.6%
Seroma 4 5.1% 4 3.3%
Skin Rash 1 1.3% 1 0.8%
Swelling 10 12.7% 12 9.8%
Tightness 5 6.3% 5 4.1%
Tissue/Skin Necrosis 1 1.3% 1 0.8%
Wrinkling 6 7.6% 8 6.6%

NOTE: The patients included have an average follow-up after the event .of 2.5

years, ranging from 5 days to 4.9 years. 82.3% of patients have at least 1
year of follow-up after the event. 53.2% (n= 42) of the 79 patients

experienced at least 1 complication.

**Other Complication was specified as: CONTOUR DEFECT

i
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CORE STUDY

Table 5: Complications Experienced in the Intact

Group after Implantation

Patients

Implants
(N =934) (N =1737)
Complication n % n %
Complications

Asymmetry 142 15.2% 171 9.8%
Breast Cancer 8 0.9% 8 0.5%
Breast Mass Cyst Lump 59 6.3% 66 3.8%
Breast Pain 133 14.2% 182 10.5%
Bruising 79 8.5% 137 7.9%
Capsular Contracture 160 17.1% 222 12.8%
Delayed Healing 33 3.5% 42 2.4%
Extrusion 7 0.7% 7 0.4%
Fibrocystic Disease 5 0.5% 6 0.3%
Fluid Accumulation 7 0.7% 7 0.4%
Hematoma 18 1.9% 20 1.2%
Hypertrophic Scarring 45 4.8% 73 4.2%
Implant Visibility 3 0.3% 5 0.3%
Infection 19 2.0% 23 1.3%
Irritation 6 0.6% 7 0.4%
Loss of Nipple Sensation 24 2.6% 38 2.2%
Loss of Skin Sensation 11 1.2% 17 1.0%
Lymphadenopathy "5 0.5% 6 0.3%
Lymphedema 3 0.3% 3 0.2%
Malposition 73 7.8% 101 5.8%
Nipple Complication 21 2.2% 34 2.0%
Other Abnormal Scarring 41 4.4% 60 3.5%
Other Complication Specified** 14 1.5% 15 0.9%
Palpability 30 3.2% 40 2.3%
Pneumothorax 2 0.2% 2 0.1%
Ptosis 33 3.5% 57 3.3%
Redness 50 5.4% 62 3.6%
Seroma 40 4.3% 50 2.9%
Skin Hypersensitivity 6 0.6% 8 0.5%
Skin Paresthesia 4 0.4% 6 0.3%
Skin Rash 23 2.5% 37 2.1%
Swelling 180 19.3% 302 17.4%
Tightness 50 5.4% 62 3.6%
Tissue/Skin Necrosis 19 2.0% 20 1.2%
Wrinkling 79 8.5% 118 6.8%

experienced at least 1 complication.

"

67.1%

NOTE: The patients included have an average follow-up after the event of 3.6
years, ranging from 1 day to 5.3 years.
year of follow-up after the event.

95.5% of patients have at least 1°

(n=627) of the 934 patients
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Table 5 (cont.)

**Other Complications were specified as:

(1) THINNESS, (2) THICKENED AREA OF SOFT TISSUE,

{3) SKIN LAXITY, (4) CONTOUR DEFECT, .

(5) MEDIAL PUCKERING, (6) ALLERGIC REACTION TO COMPAZINE,

(7) ALLERGIC REACTION TO COMPAZINE.NO SIDE INDICATED, (8) TRAUMA,

(9) BREAST PAIN DUE TO FALL, (10) MILD TO MODERATE VENOUS CONGESTION
(11) MONDOR'S SYNDROME (R} BREAST ONLY, (12) LUMPINESS,

‘(13) HERNIATION POST AUTO ACCIDENT, (14) DIMPLE,

(15) SOFT TISSUE FULLNESS

’"
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Note: 1 page was deleted

CORE STUDY

REDACTED

Table 5: CTD Signs/Sympto&s Experienced After Intact

Patients

(N =879)

CTD Category n %
Gastrointestinal 283 32.2%
General 261 29.7%
Joint 263 29.9%
Muscle 273 31.1%
Neurological 262 29.8%
Other 225 25.6%
Skin 237 27.0%
Urinary 91 10.4%

NOTE: Of the 935 patients, only 879 patients are included in
because 56 patients did not complete any CTD sign/symptoms questionnaires
after the event. The patients included completed their last questionnaire
ranging from 1 days to 5.2 years.
82.0% (n=721) of the 879 patients experienced at least 1 CTD sign/symptom.

an average of 3.5 years after the event,

L

the above table
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CORE STUDY

Table 4: CTD Signs/Symptoms Experienced After Confirmed Non-Rupture at
Explant

Patients
(N =72)
CTD Category n %

Gastrointestinal 17 23.6%
General . 10 13.9%
Joint 14 19.4%
Muscle 12 16.7%
Neuroclogical 15 20.8%
Other 14 19.4%
Skin 13 18.1%
Urinary 5 6.9%

NOTE: Of the 131 patients, only 72 patients are included in the above table
because 59 patients did not complete any CTD sign/symptoms questionnaires
after the event. The patients included completed their last questionnaire
an average of 2.4 years after the event, ranging from 19 days to 4.3 years.
66.7% (n=48) of the 72 patients experienced at least 1 CTD sign/symptom.
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CORE STUDY

Table 3: CTD Signs/Symptoms Experienced After Rupture (Confirmed and
Unconfirmed)

Patients
(N =25)
CTD Category n %

Gastrointestinal 5 20.0%
General 6 24.0%
Joint 2 8.0%
Muscle 7 28.0%
Neurological 2 8.0%
Othexr 5 20.0%
Skin 3 12.0%

NOTE: Of the 42 patients, only 25 patients are included in the above table
because 17 patients did not complete any CTD sign/symptoms questionnaires

after the event. The patients included completed their last questionnaire
an average of 1.2 years after the event, ranging from 9 days to 3.7 years.
60.0% (n=15) of the 25 patients experienced at least 1 CTD sign/symptom.
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CORE STUDY

Table 2: CTD Signs/Symptoms Experienced After Unconfirmed Ruptures Only

Patients

(W =14)

CTD Category n %
Gastrointestinal 2 14.3%
General 4 28.6%
Joint 2 14 .3%
Muscle 2 14.3%
Neurological 1 7.1%
Other 3 21.4%

NOTE: Of the 17 patients, only 14 patients are included in the above table
because 3 patients did not complete any CTD sign/symptoms questionnaires
after the event. The patients included completed their last questionnaire
an average of 1.0 year after the event, ranging from 9 days to 2.4 years.
50.0% (n=7) of the 14 patients experienced at least 1 CTD sign/symptom.
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CORE STUDY

Table 1: CTD Signs/Symptoms Experienced After Confirmed Ruptures Only

Patients

(N =11)
CTD Category : n %
Gastrointestinal 3 27.3%
General 2 18.2%
Muscle . 5 45.5%
Neurological 1 9.1%
Other 2 18.2%
Skin 3 27.3%

NOTE: Of the 25 patients, only 11 patients are included in the above

table because 14 patients did not complete any CTD sign/symptoms
questionnaires after the event. The patients included completed their last.
questionnaire an average of 1.6 years after the event, ranging from 173 days
to 3.7 years. 72.7% {(n=8) of the 11 patients experienced at least one CTD
sign/symptom.
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Email Subject: P020056 (Deficiency 1)

Sent to FDA: Wednesday, October 05, 2004

Attached are the additional tables you requested during our September 29th TC. Tables
1-12 in the first attachment include the following Kaplan Meier risk rates by cohort, (i.e.
augmentation, reconstruction and revision) and by combined (overall) study population:

» Risk of Silent Rupture for the MRI Cohort;

» Risk of Symptomatic Rupture for the MRI Cohort; and

e Risk of Symptomatic Rupture for the Non-MRI Cohort
Please keep in mind that these rates include unconfirmed as well as confirmed ruptures.
Also attached are MRI compliance tables representing "by-patient” and "by-implant”
compliance for the first and second serial MRIs. The "by-implant” compliance is being
presented per your request. The "by-patient” compliance table is a reivsed table from
what we submitted in Amendment 8. When calculating the "by-implant" compliance
rates we realized there was a programming error relative to the second MRI numbers that
caused the previous "by-patient” table to be inaccurate. We highlighted the new numbers
in the revised "by-patient” table, so that you can easily see the changes. The corrected
"by-patient” MRI compliance is actually slightly to moderately higher than the rates we
previously submitted in Amendment 8.
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Email Subject: P020056 (Deficiency 1)

REDACTED

The patient you're referring to below (no intracapsular or extracapsular gel) received
bilateral Style 153 implants and is in the Reconstruction Cohort. She was also enrolled in
the Serial MRI Cohort. Her ID] SNSRI 2nd the patient summary is included in
Attachment 1-5 of Amendment 8. This patient had suspected bilateral ruptures via the
second serial MRI, but both implants were found to be intact upon explantation. The
right implant had a detached inner lumen/bladder, but to reiterate, the outer lumen, i.e.
shell was found to be intact upon explantation. The left implant had no breach in
integrity of either the inner or outer lumen/bladder, and therefore was found to be intact
upon explantation..

The information below is a follow up to the other questions you raised today during your
two telephone calls:

» This confirms our conversation earlier today during which time I told you that the
reason the Recon and Revision "Theoretically Due" numbers for the second serial
MRI are lower than you expected, is because these two cohorts did not begin
enrollment into the Serial MRI portion of the study until approximately a year
after the Augmentation serial MRI portion began. Therefore, not all Serial MRI
Recon and Revision patients are "due" for their second MRI yet.

» The average duration of implantation for the implants reported in the Serial MRI
Cohort compliance table for "2nd Serial MRI" by indication is:

* Augmentation 2.5 years
» Reconstruction 4.1 years
= Revision 4.2 years

» This confirms our converstation from earlier today whereby we explained that the
"Number of Patinets" in the table on page 25 add up to more than the total number
of patients enrolled into the study because many patients received bilateral
implants. Therefore, some patients were counted twice for the purposes of this
table if both of their implants were involved. We also confirmed that the
"Number of Implants" in this same table equals 1,782, as is also identified on
page 8.




Email Subject: P020056 (Deficiency 1)

Sent to FDA: Wednesday, October 20, 2004

Attached is the response to your questions below. Please note that Reconstruction Patient
REESEEEENE i the "Confirmed Rupture at Explant” category was actually determined to
have a ruptured inner bladder of our double lumen/bladder device, the Style 153. The
outer lumen/bladder, i.e. shell, was found to be intact. However, at the time of database
extraction for Amendment 8, she was still included in the "rupture"” category. For
consistency sake, we have included her in the same category in this table.

Also, you may note a discrepancy with the patient summary for Augmentation Patient
The patient summary identifies her rupture category as "unconfirmed”,
when in fact the second MRI demonstrated that her implant was indeed not ruptured.



REDACTED

RESPONSE TO ISSUES

1. The attached table provides the patient IDs, by indication, for the 38 implants with
evidence of rupture on MRI.

2. The attached table also provides a breakdown of the 38 implants by “rupture confirmation
status". The patient IDs for the implants that were explanted are listed in the first two rows

of the table (i.e., “Confirmed Rupture at Explant” and “Confirmed Non-Rupture at
Explant”).

3. Please see the row titled “Confirmed Non-Rupture at Explant” on the attached table.
4. Please sce the row titled “Confirmed Rupture at Explant” on the attached table.
Note: The false positive percent was calculated as: 9/ 24 = 37.5%

2+2+1+4=9
2+2+1+4+15=24




Rupture Confirmation Status

Number of

Implants
Confirmed Rupture at Explant 15
Confirmed Non-Rupture at 2
Explant
Confirmed Non-Rupture with 2
follow-up Mammogram
Confirmed Non-Rupture with 1
follow-up Ultrasound
Confirmed Non-Rupture with 4
follow-up MRI
Unconfirmed 14

REDACTED




Email Subject: P020056 (Deficiency 1)
Sent to FDA: Friday, January 21, 2005

As requested below (Items 1-3) and per our telephone conversation on January 7™, the
attached tables include the KM risk rates for rupture calculated WITHOUT the non-MRI
cohort estimate of silent ruptures. The patient ID numbers for those patients classified
into the “silent” vs. “symptomatic” rupture categories as per your second set of requests
in the January 14™ email (Items 1-4 below), are included as footnotes on the applicable
attached tables.

The second attachment to this email includes identification of the Style 153 devices per
your request in a January 7" email (copied below). Patient ID numbers were asterisked if
the identified implant is a Style 153 device.

REDACTED
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Rupture Confirmation Status Number of
Implants

Confirmed Rupture at Explant 15
Confirmed Non-Rupture at 2
Explant
Confirmed Non-Rupture with 2
follow-up Mammogram
Confirmed Non-Rupture with 1
follow-up Ultrasound
Confirmed Non-Rupture with 4
follow-up MRI
Unconfirmed 14

* Style 153 Device
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RESPONSE TO DEFICIENCY 2

To more fully address the question of rupture, Inamed examined this issue using several
different approaches. The first approach is to quantify long-term rupture rates by
presenting data from Inamed’s complaint database, as well as by providing an analysis of
Inamed’s silicone gel-filled vs. saline-filled breast implants. Subsequent to this
discussion Inamed will address items a-d above with data from the Adjunct Study and the
published literature. In addition, while no ruptures have been reported for Inamed’s
silicone-filled implants that are tracked as part of the Danish Breast Implant Registry,
Inamed will continue to monitor this database for pertinent information.

LONG-TERM RUPTURE RATE

Based on analysis of complaints received by Inamed, the Kaplan-Meier rupture rate at
10.4 years (3,785 days) is 4.11% for the silicone breast implant styles presented in PMA
P020056. This represents 491 ruptures out of 95,339 devices manufactured and
implanted in United States women between 1993-2003 (Attachment 2-1). While Inamed
recognizes that this data relies upon voluntary reporting of device failures and
theoretically could be subject to underreporting, the company’s warranty program
provides financial incentives for reporting failed devices. Inamed believes these financial
incentives provide for reporting that is not grossly misrepresentative of actual device
failures in the field.
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RESPONSE TO DEFICIENCY 2

To more fully address the question of rupture, Inamed examined this issue using several

different approaches. The first approach is to quantify long-term rupture rates by

presenting data from Inamed’s complaint database, as well as by providing an analysis of

Inamed’s silicone gel-filled vs. saline-filled breast implants. Subsequent to this

discussion Inamed will address items a-d above with data from the Adjunct Study and the
published literature. In addition, while no ruptures have been reported for Inamed’s
silicone-filled implants that are tracked as part of the Danish Breast Implant Registry,

Inamed will continue to monitor this database for pertinent information.

LoNG-TERM RUPTURE RATE

Based on analysis of complaints received by Inamed, the Kaplan-Meier rupture rate at
10.4 years (3,785 days) is 4.11% for the silicone breast implant styles presented in PMA

P020056. This represents 491 ruptures out of 95,339 devices manufactured and

implanted in United States women between 1993-2003 (Attachment 2-1). While Inamed

recognizes that this data relies upon voluntary reporting of device failures and
theoretically could be subject to underreporting, the company’s warranty program

provides financial incentives for reporting failed devices. Inamed believes these financial
incentives provide for reporting that is not grossly misrepresentative of actual device

failures in the field.
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Another representation of long-term rupture rates for Inamed’s silicone-filled breast
implants is predicated on Inamed’s saline-filled breast implant deflation rates. Because
the shells of Inamed’s saline-filled implants are essentially the same as the shells of
Inamed’s silicone-filled implants, long term saline deflation (loss of shell integrity) rates
can be used to estimate the rate of loss of shell integrity (rupture) for silicone-filled
devices. This comparability is demonstrated by the 4-year rupture rate of 1.7% in the
Core Augmentation cohort versus the 4-year deflation rate of 3.1% in Inamed’s 1995
Saline Augmentation Clinical Study. Saline deflation should be considered the worst
case failure rate for Inamed’s implant shells because saline deflation rates include valve
failures that do not occur in gel-filled devices. Furthermore, failures in the shells of
saline-filled devices result in deflation, which would be easily noticed by the patient and
physician, while failures in the shells of silicone-filled devices may be subject to silent
rupture. Whereas a ruptured silicone-filled implant may maintain its size and shape with
the gel retained inside the breast capsule, a deflated saline-filled implant loses its size and
shape as the saline leaves the shell and is absorbed into the body. Thus, it is expected
that the deflation rate for Inamed’s saline-filled implants will be slightly higher than the
rupture rate for Inamed’s silicone-filled implants, as is supported by a comparison of the
4 year data for both types of implants. This comparison was based on data from the
augmentation cohorts of both studies (1995 Saline Study [A95] and the Core Study)
because all of Inamed’s saline-filled shells are single lumen, and the Core augmentation
cohort is not heavily weighted with double lumen gel-filled implants. At 8 years post
implantation, the saline-filled implant deflation rate was 7.3%, suggesting that the 8-year
rupture rate for Inamed’s silicone-filled breast implants with comparable shell
characteristics would be less than 7.3%. '

For the silicone-filled implants in the Adjunct Study, Kaplan-Meier 5-year rupture rate by-
patient was 3.0% in the Reconstruction cohort and 2.7% in the Revision cohort (Attachment
2-2), including both confirmed and unconfirmed ruptures. The Adjunct Study by-implant
rupture rate at 5 years was 2.3% in the Reconstruction cohort and 1.9% in the Revision
cohort. As of June, 2004 the Danish Breast Implant Registry had no reports of ruptures for
Inamed’s PMA devices; therefore, no Kaplan-Meier risk rates for rupture have been
calculated from that database.

In the published literature, implant age was noted as a factor in rupture. One
retrospective study of 180 women noted that the average age at which silicone gel
implants tend to rupture was 13.4 years (Rohrich et al. 1998). Implant generation is also
a factor in rupture as noted by Holmich et al. (2001), with third generation implants (such
as the subject of Inamed’s PMA) showing a lower prevalence of rupture than second
generation implants. Holmich et al. (2003a) estimated a 10-year rupture-free implant
survival of 83%-85% for third generation implants intact at 3 years.

In summary, Inamed quantified long-term rupture rates based on the data from the
Adjunct Study, comparison of saline-filled implant shells to silicone-filled implant shells
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and complaint database reports of rupture. A reasonable annual progression in the
rupture rate is demonstrated by the Adjunct Study’s rate of ~2% at 5 years after
implantation (reconstruction and revision patients) and the saline-filled shell to silicone-
filled shell comparison rate of ~7% at 8 years (augmentation patients) after implantation.
This progression is in line with the Core Study estimate of a 13.9% overall rupture rate at
10 years for Inamed’s silicone-filled breast implants.

The following presents additional clinical data on Inamed’s silicone-filled breast implants
from the Adjunct Study, as well as relevant information from the published literature
(Attachment 2-3) to address implant rupture (Items 2a-d). Copies of all articles cited in
this response are included in Attachment 2-6.

A. INTRACAPSULAR GEL, EXTRACAPSULAR GEL AND MIGRATED GEL
Of the 105 patients who experienced rupture in the Adjunct Study (N = 46,314) as of the data
extraction on July 2, 2004, 99 of the ruptures were confirmed at explant. Six (6) patients
have not yet undergone surgery to confirm the status of the suspected rupture. Nmety-ﬁve
(95) of the 99 confirmed ruptures were intracapsular, and one was extracapsular Gt
& ‘ ining three confirmed ruptures, two reconstruction patients (Patlent
o %4%5) had delayed wound healing and implant extruswn w1th
silicone gel leaking from the wound. One reconstruction patient (£ e
silicone gel leaking from her nipple reconstruction incision after the phy3101an mcked the
capsule and possibly the 1mp1ant during a secondary procedure. The revision patient with an
extracapsular rupture (ks sesassd)) and one reconstruction patient with an
intracapsular rupture R NINE el had gel migration to the left axilla; however,
the physician believes that the gel mi grat1on for the intracapsular rupture was caused by
multiple needle procedures on the left breast.

had

Inamed’s Adjunct Study findings are consistent with the published literature (Attachment
2C), which shows that the majority of ruptured implants are accompanied by intracapsular
versus extracapsular gel. One large European study, Holmich et al. (2001), examined 271
Danish women via MRI and found 26.5% of their implants to be ruptured, with 78% of the
ruptures intracapsular and 22% extracapsular. Eighty-eight percent (88%) of these devices
were implanted for 6 or more years, and 56% were implanted for over 10 years. Adjunct
Study results are also consistent with published literature findings showing that migration of
silicone gel beyond the breast tissue is infrequently reported.

Adjunct Study reports of extracapsular gel are substantially lower than the rates of 22-31%
seen in the literature for ruptured implants (Brown et al. 2000, 2001 and 2002; Holmich et al.
2001; Middleton 1998); however, most large published studies rely on MRI to identify
extracapsular gel whereas the Adjunct Study reports of extracapsular gel are based on
confirmation at explant MRI is sub_]ect to false posmves as noted in the Adjunct Study
where three patients EREATES e i) were identified by
MRI as having extracapsular ruptures wh1ch were refuted at explant surgery. Scaranelo et
al. (2004) examined asymptomatic patients via MRI and correlated the MRI diagnosis with
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&

surgical findings to determine that MRI had a false positive rate of 43%. This is consistent
with the Core Study findings of ~36% false positives with MRI diagnoses of rupture. Some
small studies (Netscher et al. 1996; Quinn et al. 1996) that employed surgery to confirm an
extracapsular diagnosis identified extracapsular rates of 3-5%, consistent with the Adjunct
Study findings. The Danish Breast Implant Registry shows no reports to date of gel
migration for Inamed’s PMA devices.

In addition, as previously presented in response to Item 1b, PBPK modeling can express the
absorption, tissue distribution, metabolism and elimination of a compound, as well as the
biological interaction of a compound with tissues and systems of the body. Therefore,
Inamed developed a PBPK computer model for D4 (based on published PBPK D, modeling)
to describe possible silicone movement from a breast implant depot. The initial PBPK model
indicates that implant site simulations based on both a young adult woman and a post-
menopausal woman with a simulated double rupture of the largest available implants would
result in Dy being cleared to levels below 1 ppm within 30 days. Therefore, it is unlikely that
D4 would be detected in any tissues of the body within a few weeks of receiving an implant,
even if immediately ruptured, under the assumptions used in Inamed’s PBPK model.

In conclusion, there were very few occurrences of extracapsular gel or gel migration out of
the 99 confirmed ruptures in the Adjunct Study. This is consistent with the Core Study
findings, which showed no gel migration and only one instance of extracapsular gel, most
likely attributable to a secondary surgical procedure. Therefore, both of Inamed’s clinical
studies are in accordance in determining a very small risk of gel moving out of the breast
capsule after an implant rupture.

B. LocAL HEALTH CONSEQUENCES OF RUPTURES

Figure 2A provides an overview of the clinical course for women in the Adjunct Study who
have experienced ruptured implants. As illustrated in the diagram, 46,314 patients were
implanted in the Adjunct Study as of the data extraction on July 2, 2004. Of those 46,314
patients, 105 patients reported experiencing an implant rupture (4 of which were
extracapsular) and 21 of those rupture patients experienced local complications after the
ruptured implant was removed.
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Figure 2A
Adjunct: Overview of Rupture Progression

Implanted
46,314 patients/83,790 implants

Due for Follow-up
35,433 patients/63,991 implants

Returned for Follow-Up
22,630 patients/41,174 implants

Symptomatic Rupture Silent* Rupture
87*7#3/ 102 implants 20** patients/22 implants
Explanted
84 N 17 patiénts/19 implants
Intracapsular Extracapsular '
81*** patienis/95 implants 4* patients/4 implants Intracapsular Extracapsular

17 patients/19 implants 0 patients/0 implants

Gel Migration

) Gel Migration
1 patient/1 implant -

Gel Ml ration
0 patients/0 implants

1 patient/1 implant

Follow-Up after Explant

63 patients
*patient had no signs or s toms of rupture . s
**2 patients had both a syr¥1r3 omatic and silent rupture No Complications Local Complications
***{ patient had both an intracapsular and extracapsular rupture 42 patients 21 patients
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A detailed description of the clinical course for each Adjunct patient who experienced

rupture, by cohort, is included in a table format in Attachment 2-4 and narrative format in
Attachment 2-5.

To examine possible patterns in complications during the course of a rupture, the
complications are reported separately based on whether they occurred concomitant
with the rupture diagnosis or after the ruptured implant was removed. Table 2-1
summatrizes complications occurring concomitant with implant rupture in the Adjunct
Study, and Table 2-2 summarizes complications occurring after confirmed implant
rupture (i.e., after explantation).

As noted in Table 2-1, almost one-third of Adjunct Study patients (31.3%) exhibited
no complications along with the rupture. For the remaining patients, the most
frequent complications experienced with rupture were capsular contracture (35.4%),
asymmetry (20.2%), breast pain (14.1%), implant palpability (14.1%), implant
malposition (12.1%), wrinkling (10.1%), implant visibility (8.1%) and swelling
(5.1%). All other complications occurred at a rate of less than 4%.

Table 2-1 -

Adjunct: Concomitant Complications Experienced With Confirmed Rupture
No Complications 31 31.3%
Complications B ,

Asymmetry 20| 202%
Breast Pain _ , 14 14.1%
Capsular Contracture 35| 354%
Delayed Wound Healing 1 1.0%
Implant Extrusion o 1{ 1.0%
Implant Malposition _ 12 12.1%
Implant Palpability o 4] 14.1%
Implant Visibility 8 8.1%
Irritation _ 3 3.0%
Loss of Nipple Sensation 2 2.0%
Lymphadenopathy 2 2.0%
Nipple Hypersensitivity/Paresthesia 2 2.0%
Skin Hypersensitivity/Paresthesia 20 2.0%
Skin Rash ' 1| 1.0%
Swelling 5 5.1%
Tissue/Skin Necrosis 1 1.0%
Wrinkling 10 10.1%
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The Adjunct Study complications concomitant with rupture are the same types of
complications that women with non-ruptured implants experienced in the Adjunct
Study. Likewise, Holmich et al. (2003b), in a follow up to the study of Danish
women, found no significant differences in self-reported symptoms among the
women with ruptured implants versus the women with intact implants, except for a
higher rate of capsular contracture in women with extracapsular ruptures. Average
length of time implanted was 14 years.

As noted in Table 2-2, two-thirds of Adjunct Study patients (66.7%) experienced no
complications after rupture and underwent no additional surgeries after the ruptured
implant was removed. Only 6 patients specified dissatisfaction with their implants at
follow up visits after the ruptured implant was removed.

The most frequent post-rupture complications were asymmetry (15.9%), implant
palpability (15.9%), capsular contracture (11.1%), implant malposition (11.1%),
wrinkling (11.1%), implant visibility (7.9%) and breast pain (6.3%). All other
complications occurred at a rate of less than 4%. The most frequent reoperations
after removal of the ruptured implant were additional implant removal with
replacement (15.9%), “other” procedure, e.g., implant placement (15.9%) and
capsulectomy (4.8%). All other reoperations occurred at a rate of less than 4%.

Table 2-2
_Adjunct: Complications Experienced After Confirmed Rupture

No Complications 42 66.7%
Complications
 Asymmetry 10| 15.9%
Breast Pain 4 6.3%
Capsular Contracture 7 11.1%
Implant Malposition 7 11.1%
Implant Palpability ' 10| 159%
Implant Visibility ' 5 7.9%
Irritation 2 3.2%
Loss of Nipple Sensation 2 3.2%
_ Lymphadenopathy 1 1.6%
Nipple Hypersensitivity/Paresthesia 1 1.6%
Skin Hypersensitivity/Paresthesia 1 1.6%
Suspected Rupture 2 3.2%
Tissue/Skin Necrosis 1 1.6%
Wrinkling 7 11.1%
Reoperations
Capsulectomy 3 4.8%
©
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Capsulorraphy 2 3.2%
Capsulotomy 2 3.2%
Implant Removal with No Replacement 1 1.6%
Implant Removal with Replacement 10 15.9%
Other Procedure** 10 15.9%

*Qf the 99 patients with confirmed ruptures, only 63 patients are included in-this table because
22 patients were discontinued due to explantation of all study devices and 14 patients have not
yet had any follow-up after the rupture confirmation. Average follow up is 1.8 years, ranging
from 14 days to 4.7 years.

**Other procedures include implant placement, breast biopsy, repair wound dehiscence, pocket
revision and nipple reconstruction

As with complications concomitant to rupture, the types of local complications
observed after rupture in Inamed’s silicone-filled implants from the Adjunct Study
occur in women with breast implants, regardless of whether or not they have
experienced ruptured implants. This similarity of reported complications between
patients with and without ruptures is also supported in the published scientific
literature (Attachment 2-3), as well as in the Core Study results described in
Deficiency 1. Since there have been no ruptures reported to date for Inamed’s PMA
devices in the Danish Breast Implant Registry, consequently there are no
complications associated with rupture to report.

C. SILENT RUPTURE PROGRESSION TO SYMPTOMATIC RUPTURE

In the Adjunct Study all but one patient who was diagnosed with a silent rupture
underwent surgery soon after identification to confirm the status of the suspected rupture
and remove the implant if it was not intact. However, there was one reconstruction
patient ( ) whose asymptomatic rupture was identified on 9/5/02 by
a CT scan ordered by her oncologist. At follow up visits with her plastic surgeon on
3/19/03 and 3/17/04 the patient presented with moderate right asymmetry. This
suspected rupture has not yet been confirmed because the patient has lymphoma and does
not wish to undergo surgery at this time.

As seen in both the Adjunct Study and the published literature (Attachment 2-3),
standard clinical practice is to explant a device when rupture is identified, resulting in
little data on silent ruptures that progress to symptomatic ruptures. The Danish Breast
Implant Registry has reported no ruptures for Inamed’s PMA devices; therefore, no
data exists in that database on silent ruptures progressing to symptomatic ruptures.

D. INTRACAPSULAR RUPTURE PROGRESSION TO EXTRACAPSULAR RUPTURE

In the Adjunct Study no cases were noted of intracapsular ruptures that progressed to
extracapsular ruptures. Indeed, of the four extracapsular ruptures reported, two were due
to wound dehiscence and implant extrusion with the silicone gel leaking out of the
incision site, and a third was due to the physician nicking the capsule and possibly the
implant during a nipple reconstruction procedure.
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As noted above in Item 2c, standard clinical practice is to explant a device when rupture
is identified, resulting in little data regarding intracapsular ruptures that progress to
extracapsular ruptures. Literature shows that extracapsular rupture is generally caused by
a trauma to the breast and not a progression from an intracapsular rupture, However, a
recent prospective follow up study on the Danish cohort, Holmich et al. (2004),
performed a second MRI two years after the first screening MRI to assess the changes
over time in untreated ruptures. Results showed that 9% of intracapsular ruptures
progressed to extracapsular ruptures over a 2 year period, although the progression was
minor in most cases. For the intracapsular ruptures that developed into extracapsular
ruptures, 3 of the 7 women reported trauma to the affected breast between the first and
second MR], and an additional woman underwent a mammogram during that time period
(Attachment 2-3). In the Danish Breast Implant Registry there have been no reports of
ruptures for Inamed’s PMA devices, so no data is available on intracapsular ruptures
progressing to extracapsular ruptures for that population.

SUMMARY

In conclusion, Inamed demonstrates a rupture rate for its silicone-filled breast implants,
which progresses from ~2% at 5 years after implantation to an estimated ~7% at 8 years
after implantation and ~14% at 10 years, based on data from clinical trials and Inamed’s
saline-filled to silicone-filled shell comparison. Based on Inamed’s Core and Adjunct
Clinical Studies and the published literature, the vast majority of these ruptures are
expected to be intracapsular, with a small percentage of extracapsular ruptures and an
even smaller percentage evidencing migrated gel. Inamed’s Core and Adjunct Clinical
Studies, as well as the literature also show that patients with ruptured implants experience
the same types of complications experienced by women with non-ruptured implants.
While the Danish Breast Implant Registry has not yet reported any ruptures for Inamed’s
PMA devices, Inamed will continue to collect this data and provide it to FDA in
postapproval reports should this PMA be approved, along with the long-term
postapproval follow-up data for the Core Study.
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ADJUNCT CLINICAL STUDY: RECONSTRUCTION

Table 1: Risk of First Occurrence of Implant Rupture

By Patient By Implant
Number Number Cumulative Number  Number Cumulative
Affected Remaining Risk Affected Remaining Risk
Time n n % (95% CI) n n % (95% CI)
4 Weeks 1 10722 0.0% ( 0.0%, 0.0%) 1 18441 0.0% ( 0.0%, 0.0%)
6 Months 4 10488 0.0% ( 0.0%, 0.1%) 4 18004 0.0% ( 0.0%, 0.0%)
1 Year 9 8429 0.1% ( 0.0%, 0.1%) 9 14393 0.1% ( 0.0%, 0.1%)
2 Years 21 3265  0.4% ( 0.2%, 0.6%) 21 5368  0.2% ( 0.1%, 0.4%)
3 Years 32 2379 0.8% ( 0.5%, 1.1%) 34 3902 0.5% ( 0.3%, 0.7%)
4 Years 39 516 1.6% ( 0.9%, 2.3%) 43 838 1.1% ( 0.7%, 1.6%)
5 Years 45 310 3.0% ( 1.7%, 4.3%) 851 492 2.3% ( 1.4%, 3.2%)
ADJUNCT CLINICAL STUDY: REVISISION
Table 2: Risk of First Occurrence of Implant Rupture
By Patient By Implant
Number Number Cumulative Number  Number Cumulative
Affected Remaining Risk Affected Remaining Risk

Time n n % (95% CI) n ' n % (95% CI)
4 Weeks 0 10898 0.0% -~ 0 20293 0.0% --
6 Months 7 10598 0.1% ( 0.0%, 0.1%) 8 19704 0.0% { 0.0%, 0.1%)
1 Year 15 8557 0.1% ( 0.1%, 0.2%) 18 15878 0.1% ( 0.0%, 0.1%)
2 Years 31 3712 0.5% ( 0.3%, 0.7%) 39 6775 0.4% ( 0.2%, 0.5%)
3 Years 45 2686 0.9% ( 0.6%, 1.2%) 55 4889 0.6% ( 0.4%, 0.8%)
4 Years 54 740 1.7% ( 1.1%, 2.3%) 64 1339 1.0% ( 0.7%, 1.4%)
5 Years 60 408 2.7% ( 1.7%, 3.7%) 73 724 1.9% ( 1.2%, 2.5%)
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LITERATURE REVIEW SURROUNDING BREAST IMPLANT RUPTURE

A search of the published scientific literature from 1966 to the present on silicone gel-
filled breast implants was undertaken to identify clinical studies and case series that
provided information in response to FDA’s request for additional rupture information.
This review includes literature previously provided to FDA as part of P020056, as well as
new literature search results. Furthermore, detailed data from clinical studies on
intracapsular rupture, extracapsular rupture, “silent” rupture, gel migration, and timing of
certain events are provided in Appendix 1.

FREQUENCY OF INTRACAPSULAR GEL

Intracapsular rupture has been described by Ahn and Shaw (1994) as “rupture of the
implant shell in which silicone-gel leakage is contained within an intact fibrous capsule.”
According to the Institute of Medicine’s report on the safety of silicone breast implants
(IOM 1999), rupture is considered to be a loss of integrity of the implant shell and is
diagnosed only when silicone gel is present outside the implant. When the fibrous
capsule that surrounds a ruptured implant remains intact and contains the silicone, this

is an intracapsular rupture. Using these definitions, we identified published literature that
provided information on the frequency of or clmlcal evidence of intracapsular silicone gel
in breast implant patients.

For the majority of the publications reviewed, the frequency of rupture and the detection
of intracapsular or extracapsular silicone were not the primary objectives of the study.
Therefore, we relied on the investigators’ own descriptions of intracapsular or
extracapsular ruptures, rather than assuming ruptures to be of any specific type. In
addition, as the sensitivity and specificity of imaging techniques can vary in their ability
to detect rupture, and no imaging technology is 100% accurate, rupture details provided
by surgical explantations rather than from imaging results were reported whenever
available.

There are clinical studies and case series that provide information on intracapsular
silicone gel in breast implant patients. In most cases, the devices were found to be
ruptured and were of a design available before 1990, which were silicone elastomer shells
filled with a noncohesive (softer, semi-liquid) silicone gel. The study data from general
populations of women with breast implants suggest that less than 20% of women with
breast implants are found to have evidence of rupture with intracapsular gel.
Approximately 20% of implants and 31-78% of ruptured implants have evidence of
intracapsular rupture or silicone.

Clinical Studies

The prevalence of intracapsular gel or intracapsular rupture has been investigated in
several clinical studies. Some of the studies involved a general population of women
with breast implants, some involved women in whom rupture was suspected, and some
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involved women who underwent explantation or revision surgery for a variety of reasons.
The details of these studies are presented in Appendix 1.

Studies of general populations of women with breast implants. Destouet et al. (1992)
conducted a retrospective study of 350 asymptomatic women with silicone gel-filled or
saline-filled implants who underwent screening mammograms. Eighteen implants in 16
patients were found to be ruptured. Extravasation of silicone gel within the fibrous
capsule was surgically confirmed in 16 of the 350 women (5%). DeAngelis et al. (1994)
examined 32 women (57 implants, both silicone gel and saline) who underwent imaging
studies; surgery was performed on 19 implants in 11 patients. Among patients who
underwent surgery, 15 of 19 implants (79%) were found to be ruptured; 6 silicone gel-
filled implants were found to have evidence of intracapsular rupture. Holmich et al.
(2001) examined a cohort of 271 Danish women (533 implants) for evidence of rupture
using magnetic resonance imaging (MRI). One-hundred-forty-one implants (27%) were
found to be ruptured; 110 of the ruptured implants (78%) had evidence of intracapsular
gel.

Studies of women in whom breast implant rupture is known. Sanger et al. (1995)
examined a cohort of 31 women undergoing explantation of their silicone gel-filled
implants or removal of silicone gel-associated granulomas. Among the 41 implants with
capsule biopsies, 9 implants (22%) were found to have ruptured with gel contained in or
adjacent to the fibrous capsule.

Studies of women who underwent breast implant explantation or revision surgery.
Everson et al. (1994) examined a cohort of 32 women (63 implants) who underwent
imaging studies prior to explantation surgery for a variety of reasons. There were 22
ruptures overall (35%) and 21 of the implants (33%) (95% of the ruptures) were
intracapsular. Malata et al. (1994) conducted a prospective cohort study of 51 women
(83 implants) with silicone gel-filled implants who underwent explantation or revision
breast surgery. Fourteen of the 51 women (27%) experienced an implant rupture. Ten of
the women (14%) (71% of women with ruptured breast implants) were found to have
intracapsular ruptures. Ahn et al. (1995) conducted a prospective clinical study of 139
implants explanted from 72 symptomatic patients. Of the 139 implants removed, 31%
were found to be ruptured. Twenty-one of the 139 implants (15%) had evidence of
intracapsular fluid. Beekman et al. (1997) conducted a prospective study of 40 breast
implant patients (71 implants) who underwent explantation for a variety of reasons.
Fifty-eight of 71 (82%) implants were found to have failed. In 26 of the 71 capsules
(37%), silicone particles were found in the inner half of the capsule thickness; in 24 of
the capsules (34%), silicone particles were present in the outer half of the capsule
thickness. Beekman et al. (1999) reported that of 18 women (35 single-lumen silicone
gel-filled breast implants) who had explantation surgery for various reasons, 45.7% of the
implants (16 of 35) were found to be ruptured; all were intracapsular ruptures. Ikeda et al.
(1999) examined a cohort of 30 symptomatic patients (59 implants) evaluated with MRI,
ultrasound, and mammography. Thirty-one implants in 16 patients had surgical
correlation. Thirteen of 31 implants (42%) were found to be ruptured; 9 of 31 implants
(29%) and 9 of 13 ruptures (69%) demonstrated evidence of intracapsular rupture.
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Herborn et al. (2002) examined a cohort of 25 women (41 implants) who had undergone
MRI. Fifteen of the 41 implants (37%) were found to be ruptured. Ten of the 41
implants (24%) (67% of ruptured implants) demonstrated intracapsular gel.

Case Series

One case series was identified in the scientific literature describing silicone gel found
outside of a ruptured implant but within the intact fibrous capsule. Conant et al. (1995)
conducted intraoperative sonography on nine patients (16 implants) and one patient with
painful breast nodules after previous explantation of a ruptured implant to localize any
free silicone. Nine of the 17 breasts (52%) with ruptured implants had silicone contained
within the fibrous capsule. Given the millions of silicone gel-filled breast implants that
have been implanted since 1960, the number of published reports describing silicone gel
from a ruptured implant contained in an intact fibrous capsule is very, very small. This
likely suggests that fibrous capsule containment of gel is a common clinical finding with
ruptured implants, especially for implants with less cohesive silicone gel, and is generally
not sufficiently notable to report as a case study.

Summary

In summary, intracapsular gel (evidence of silicone gel within an intact fibrous capsule)
has been reported to be observed in less than 20% of women with breast implants (20%
of implants). It is not an uncommon finding in women with ruptured implants; as many
as 78% of ruptured implants have been reported to be accompanied by the presence of gel
within the capsule. ‘

FREQUENCY OF EXTRACAPSULAR GEL

Extracapsular rupture has been described by Ahn and Shaw (1994) as “rupture of the
implant shell in which silicone leakage extends behind the confines of the fibrous capsule
into the surrounding tissues.” The Institute of Medicine’s 1999 report on silicone breast
implants defines rupture as a loss of integrity of the implant shell and is diagnosed only
when silicone gel is present outside the implant (IOM 1999). If the fibrous capsule loses
its integrity and silicone gel escapes into the surrounding breast tissue or migrates further,
it is considered to be an extracapsular rupture. Using these definitions, we identified
published literature that clearly reported on the frequency of or clinical evidence of
extracapsular silicone gel in breast implant patients. Among the locations considered to
be “surrounding tissues” were breast parenchyma, ducts, and breast musculature.

For the majority of the publications reviewed, the frequency of rupture and the detection
of intracapsular or extracapsular silicone were not the primary objectives of the study.
Therefore, we relied on the investigators’ own descriptions of intracapsular or
extracapsular ruptures, rather than assuming ruptures to be of any specific type. In
addition, as the sensitivity and specificity of imaging techniques can vary in their ability
to detect rupture, and no imaging technology is 100% accurate, rupture details provided
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by surgical explantations rather than from imaging results were reported whenever
available.

There are clinical studies and case series that provide information on extracapsular
silicone gel in breast implant patients. In all cases, the devices were ruptured, and in
most cases, the devices were of a design available before 1990, which were silicone
elastomer shells filled with a noncohesive (softer, semi-liquid) silicone gel. The study
data from general populations of women with breast implants suggest that approximately
20% or fewer women are found to have implants ruptured with evidence of extracapsular
silicone. Approximately 12% of implants and 25% or fewer ruptured implants have
evidence of extracapsular rupture or gel.

Clinical Studies

The prevalence of extracapsular gel or extracapsular rupture has been examined in a
number of clinical studies. The details of these studies are presented in Appendix 1.
Some of the studies involved a general population of women with breast implants, some
involved women for whom rupture was suspected, and some involved women who
underwent explantation or revision surgery.

Studies of general populations of women with breast implants. DeAngelis et al. (1994)
examined 32 women (57 implants, both silicone gel and saline) who underwent imaging
studies; surgery was performed on 19 implants in 11 patients. Among patients who
underwent surgery, 15 of 19 implants (79%) were found to be ruptured; 3 silicone gel-
filled implants were found to have evidence of extracapsular rupture. Berg et al. (1995)
examined a cohort of 282 women (534 implants) using MRI and ultrasound to reveal
implant status. Extracapsular spread of gel was noted in 4 of 282 women (1.2%) at
surgery; only two of the implants were found to be grossly ruptured. Middleton (1998)
examined 1,626 single-lumen silicone-gel filled implants using MRI and found that 27%
were definitely ruptured; of those that were ruptured, 26% had silicone outside as well as
inside the fibrous capsule. Brown et al. (2000, 2001, and 2002) examined a cohort of 344
women with breast implants who had an MRI to reveal implant status. The study
population was chosen without regard to patient symptoms, and rupture results were
presented by consensus interpretation of MRI by two or more radiologists. The overall
rupture rate was 69% of women (55% of implants). Extracapsular silicone was identified
in 21% of women, and among women with ruptured implants, 31% experienced an
extracapsular rupture. Prevalence of extracapsular silicone by implant was found to be
12%, and prevalence of extracapsular silicone in ruptured implants was 22%. Holmich et
al. (2001) examined a cohort of 271 Danish women (533 implants) for evidence of
rupture using MRI. One-hundred-forty-one implants were found to be ruptured (26%)
upon MRI; 31 of the ruptured implants had extracapsular gel (22%). Twenty-three of the
271 wormen in this study (8%) had extracapsular implant ruptures. Berg et al. (2002)
conducted a study in which 359 women were imaged using MRI to determine the
prevalence of rupture in 687 implants. In 12% of implants, extracapsular silicone was
identified by MRI. Holmich et al. (2003a) again examined the cohort of 271 Danish
women with silicone gel-filled cosmetic implants (533 implants) and performed a second
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MRI to determine the incidence of rupture in patients who were free from rupture at
baseline. Of 26 incident implant ruptures diagnosed at MR, 6 (23%) were found to have
evidence of extracapsular gel.

Studies of women in whom breast implant rupture is known. Andersen et al. (1989)
conducted a retrospective analysis of 18 women with ruptured implants; 10 patients

(56%) had evidence of silicone migration outside of the implant capsule. Conant et al.
(1995) conducted intraoperative sonography on nine patients (16 implants) and one
additional patient with painful breast nodules after previous explantation of a ruptured
implant to localize any free silicone. Eight of 17 breasts (47%) had free silicone
extravasation, and in two breasts with ruptured implants, silicone gel was found in the
pectoralis major muscle and the fascia. Soo et al. (1997) examined a cohort of 44 women
(86 implants) who underwent MR imaging prior to explantation surgery for a ruptured
implant. Two implants (2%) had evidence of extracapsular rupture.

Studies of women who underwent breast implant explantation or revision surgery.
Netscher et al. (1996) examined a cohort of 81 patients (160 implants) and found 42

ruptured implants (26%); 2 of the implants (1% of implants, 5% of ruptures) were found
to have extracapsular ruptures. Quinn et al. (1996) examined a cohort of 54 women (108
implants) who underwent MRI to assess implant status; implant rupture was identified at
the time of explantation surgery. Thirty of 108 implants (28%) were found to be
ruptured; 1 of 108 implants (1%) was an extracapsular rupture (3% of ruptured implants).
Beekman et al. (1997) conducted a prospective study of 40 patients with 71 implants; in
17 capsules, silicone particles were found outside of the capsule (24%) but only nine
implants were found ruptured. Peters et al. (1997) examined a cohort of 100 women with
silicone gel-filled implants who requested explantation; six of the capsules (3%) from a
total of five of the patients (5%) demonstrated extracapsular silicone. Tkeda et al. (1999)
examined a cohort of 30 symptomatic patients (59 implants) evaluated with MR,
ultrasound, and mammography; 31 implants in 16 patients had surgical correlation.
Thirteen of 31 implants (42%) were found to be ruptured at explantation; 4 of 31
implants (13%) and 4 of 13 ruptured implants (31%) demonstrated evidence of
extracapsular rupture. Herborn et al. (2002) examined a cohort of 25 women (41
implants) who had undergone MRT; 15 of the 41 implants (37%) were found to be
ruptured; 5 of the 41 implants (12%) demonstrated extracapsular gel.

Summary

In summary, extracapsular gel (evidence of silicone gel outside of the fibrous capsule but
within breast tissue) has been reported to be observed in approximately 20% of women
with breast implants (12% of implants). It is, as expected, almost always observed in
association with ruptured implants.

FREQUENCY OF MIGRATED GEL AND DESTINATION OF MIGRATED GEL

Migrated gel is defined here as silicone gel that has moved from inside an intact or
ruptured breast implant beyond the breast tissue and local musculature. Using this
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definition, we identified published literature that clearly reported on clinical evidence of
silicone gel migration in breast implant patients.

All of the evidence of migration of silicone gel from the breast implant site is available
from case reports or case series describing silicone gel found distant from a breast
implant location. In virtually all cases, the implants are ruptured as a result of closed
capsulotomies to treat capsular contracture, trauma, or compression mammography.
Closed capsulotomy is no longer the treatment of choice for women with capsular
contracture. In all but one case, the devices were of a design available before 1990,
which were silicone elastomer shells filled with a noncohesive (softer, semi-liquid)
silicone gel. Given the millions of silicone gel-filled breast implants that have been
implanted since 1960, the number of case reports describing silicone gel from a ruptured
breast implant found distant from the breast area is extremely small. Even with under-
reporting, there does not appear to be a great prevalence of silicone gel migration distant
from the breast as the result of a ruptured implant.

The most commonly reported sites of silicone gel migration are the axilla, regional lymph
nodes, and upper arm. Goin (1978) described a woman with bilateral breast implants
whose right implant ruptured as a result of closed capsulotomy and the silicone gel
migrated into the right axilla. Huang et al. (1978) described a woman who had closed
capsulotomy that resulted in a ruptured implant and migration of silicone to the arm.
Wintsch et al. (1978) described silicone gel in the axillary and regional lymph nodes of a
woman following implant rupture. Foster et al. (1983) described two cases in which
women who had had closed capsulotomies were found to have silicone material in the
subcutaneous tissue of the arm. Truong et al. (1988) described silicone lymphadenopathy
in four women with five breast implants. Four of the five implants were grossly intact
and one had a tear with silicone in surrounding breast tissue despite an intact capsule.
Persellin et al. (1992) reported on a patient who had closed capsulotomy of her left breast
and was found to have a ruptured implant and gel extrusion along fascial planes into the
axilla where a silicone pseudotumor developed. Sanger et al. (1992) described a case in
‘which rupture of a subpectoral implant released silicone gel that migrated to a patient’s
arm and resulted in nerve impairment.

Ahn and Shaw (1994) reported on four clinical cases of silicone-gel found in breast
tissue and muscle of women with roptured silicone gel-filled implants. Each of these
women had had closed capsulotomies. In one patient, silicone gel was found to have
migrated from the left implant to-the axilla and medial upper arm, and silicone gel was
also removed from her bicep muscle. Conant et al. (1995) conducted intraoperative
sonography on nine patients (16 implants) and one patient with painful breast nodules
after previous explantation of a ruptured implant to localize any free silicone. In one
breast with a ruptured implant, silicone lymphadenopathy was localized.

Kulber et al. (1995) conducted a retrospective study of 23 patients with silicone breast

implants who had axillary lymph node biopsies for palpable masses. Mammography was
conducted on 12 of 15 augmentation patients, and rupture was found in two patients and a
breast mass was found in three patients with palpable masses in both the breast and axilla.
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Five of eight reconstruction patients had mammography and all were normal. Five
augmentation and two reconstruction patients had ultrasound, and all demonstrated
material suggestive of silicone in the axilla. MRI was performed on four augmentation
patients, and silicone was identified in three. Axillary node biopsies of all patients
revealed that ten augmentation patients had axillary masses consistent with siliconosis,
and silicone granulomas were identified in the axilla of five patients. Six reconstruction
patients had pathology consistent with axillary siliconosis, and two patients had silicone
in the axilla.

Teuber et al. (1995) reported on a patient whose right silicone gel-filled implant ruptured,
probably as a result of a blunt trauma she sustained to the chest, and silicone was reported
to have migrated down the soft tissues of her right arm from her axilla to her wrist.
Teuber et al. (1999) reported on three cases in which women with ruptured breast
implants experienced migration of silicone gel (one of the patients was described in the
Teuber et al. 1995 article). Of the other two women, one had closed capsulotomy to treat
capsular contracture. Her implant ruptured and was removed. Shortly thereafter, she was
found to have silicone granulomas in her right upper arm and chest. The third patient
was found to have free silicone within her biceps along the musculocutaneous nerve and
the brachial artery/median nerve area 3 years after implantation of double-lumen implants.
Shaaban et al. (2003) reported a case in which a woman with bilateral cohesive breast
implants was found to have a ruptured left implant and a silicone lymphadenopathy in her
left axilla.

In some cases, silicone gel from a ruptured implant was found some distance from the
upper chest and arm. Capozzi et al. (1978) described a woman with a possible history of
a chest trauma whose left implant had ruptured and silicone gel and fibrous nodules were
found extended from her rib cage and abdomen almost down to her inguinal area,
demonstrating migration of free gel along the subcutaneous tissue plane. Hirmand et al.
(1994) reported on a woman who had bilateral silicone gel-filled breast implants for 20
years with multiple closed capsulotomies for capsular contracture during that time. After
20 years, she complained of pain in the upper back, and mammography revealed a
ruptured left implant with a firm mass just below the left axilla on the chest wall; this was
found to be a siliconoma. A year later, she returned with upper left back pain and was
found to have a left pleural effusion. Analysis of the pleural effusion fluid by scanning
electron microscopy revealed material with “the electron energy pattern of silicone”
consisting of particles measuring about 5 um. One year later, residual silicone was
identified and removed from her chest.

Silicone gel has also been found in the back and as far away as the groin. Meyer et al.
(1998) reported on an unusual case of silicone granulomas with inflammation in the
upper eyelids of 2 woman 10 years after breast reconstruction with silicone gel-filled
breast implants. Baack and Wagner (2003) described a patient who had had
reconstruction surgery with latissimus dorsi flaps and silicone gel implants. Twelve
years after surgery, she was found to have a ruptured left implant with silicone gel
present in the capsule; she was also found to have a pseudosynovial-lined cavity with
free-flowing silicone gel in her lower back. Topping et al. (2003) described a woman
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with silicone gel-filled breast implant reconstruction of the left breast who developed left
side chest pain several years after implantation. MRI revealed a ruptured implant with
free silicone extending as far posteriorly as the erector spinae muscle.

Silicone gel migration has also been reported in women with intact (nonruptured) breast
implants. Hausner et al. (1978) described a woman with bilateral augmentation
mammoplasty who, during biopsy for suspected cancer, was found to have refractile
material in her axillary lymph nodes. Her devices were found to be intact. Pfleiderer and
Garrido (1995) and Garrido et al. (1994) identified silicone using 'H-localized
spectroscopy in the livers of women with intact silicone gel-filled breast implants.

One somewhat unique clinical study compared the tissue distribution of silicone
(organosilicon polymers) in 15 women with breast implants (14 silicone gel-filled and 1
saline-filled) and 14 age- and sex-matched controls (Barnard et al. 1997). None of the
women with implants had a history of trauma to the breast area. Only one woman was
found to have a ruptured implant. Twelve of the women had devices implanted before
1990, involving implant designs that were filled with a noncohesive silicone gel (year of
implantation was unknown for 3 cases). Capsule, breast, axillary lymph nodes,
abdominal fat, liver, lung, and spleen were examined using atomic absorption
spectrometry (AAS) and light microscopy. Silicone was found microscopically in at least
one capsule section from all implant cases and in at least one lymph node in 8 of 15
implant cases but not in lymph nodes from controls. AAS revealed silicon in all capsules
and in the axillary lymph nodes, breast, and abdominal fat from implant cases when
compared with controls, although measurable amounts of organosilicon polymers were
also found in tissues from the control group.

Summary

In summary, migration of silicone gel beyond the breast tissue is very, very rarely
observed. When it is observed, it is generally found in association with a ruptured
implant caused by closed capsulotomy (no longer the treatment of choice), trauma, or
compression mammography.

The Frequencies of Intracapsular and Extracapsular Gel and Gel Migration Beyond
Breast Tissue

When breast implants rupture, in most cases, any silicone gel that is released from the
device is contained in the fibrous capsule that develops around the device shortly after
implantation. The medical literature suggests that 78% of ruptured devices may result in
the collection of silicone gel in the fibrous capsule. X there is a loss of integrity in the
fibrous capsule, which most likely occurs as a result of closed capsulotomy, trauma, or
compression mammography, silicone gel may migrate from the implant through the
capsule and into the surrounding breast tissue. The medical literature suggests that
approximately 25% of ruptured breast implants may have evidence of silicone gel in the
breast tissue around the fibrous capsule. There has been no clinical evaluation of the
migration of silicone gel from a ruptured implant beyond breast tissue. However, the
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medical literature contains a relatively small number of case reports of silicone gel
detected distant from the implantation, primarily in women with ruptured implants. The
frequency of this event is quite rare given the millions of breast implants that have been
implanted.

LOCAL COMPLICATIONS

The 1999 Institute of Medicine’s report on the safety of silicone breast implants (IOM
1999) describes a number of local and perioperative complications seen with breast
implants. Of these, several have been reported in the medical literature in women with
ruptured silicone gel-filled breast implants, notably:

» Silicone granuloma

» Axillary adenopathy

» Acute and chronic breast and chest wall pain

» Changes in the shape and/or size of the breast

» Swelling of the breast (unrelated to gel migration)
» Silicone exudation through skin or nipple

» Axillary pain

» Operative wound infection

« Peri-implant hematoma or seroma

« Skin blistering, cysts, and necrosis

« Loss or change in sensation of the breast or nipple
«  Others

The published medical literature was reviewed for information on these local health
consequences experienced by patients with ruptured implants, and the findings are
described in some detail below.

Clinical Studies

While there are numerous clinical studies that discuss local and systemic complications
associated with breast implants, many of these studies were conducted on a general
population of women with breast implants or women with either intact or ruptured
implants and not populations of women with ruptured implants alone. Because the local
consequences of rupture reported in clinical studies are quite varied, and measures of
statistical association are rare, general conclusions about local complications found with
implant rupture cannot be drawn. The following paragraphs detail clinical studies
providing information on local health consequences of ruptured implants.

Andersen et al. (1989) conducted a retrospective review of 18 patients, 14 of whom
experienced implant rupture. Ten patients presented with an axillary, breast, or chest
wall nodule; six complained of a change in breast size; five noticed the breast became
softer; four complained of pain and/or tenderness, three had a change in the shape or
symmetry of the breast, and three had no signs or symptoms.
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Rosculet et al. (1992) analyzed sonographic findings in 16 women with 19 ruptured
implants. Patients presented with the following clinical symptoms leading to imaging
studies and eventual diagnosis of rupture: palpable masses (seven breasts), mass and pain
(one patient, both breasts), mass and breast deformity (one breast), change in breast shape
(three patients, four breasts), and pain (1 breast). In two women (two breasts), biopsy
showed a silicone granuloma.

In a retrospective study to evaluate aging and rupture of breast implants, deCamara et al.
(1993) provided some clinical details on patients who had experienced rupture. In the
ruptured group, four patients had severe pain in the breast, complained of injury to the
breast, and had formed palpable masses adjacent to the ruptured implants. None of the
women in the study had axillary lymphadenopathy. Surgical treatment of these patients
involved removing the implants and the silicone gel. The postoperative course on all the
patients was uneventful. There were no postoperative infections or inflammation of the
breasts despite extensive silicone extravasation in some of the cases.

In a study of the sensitivity and specificity of imaging techniques, Everson et al. (1994)
studied a group of 32 women (63 implants) who underwent imaging studies prior to
explantation surgery for various reasons. There were 22 ruptures overall (35%).

All but one of these patients had signs and symptoms suggestive of rupture, including
pain and itching in the breast and joint swelling.

Malata et al. (1994) reported on a cohort of 51 patients (83 implants) who underwent
revisional breast surgery for a variety of reasons. Fourteen of the 51 women (27%)
experienced an implant rupture. Postoperative courses were uneventful except for one
patient who developed a late hematoma.

Berg et al. (1995) conducted a study in a cohort of 282 women (534 implants, single-
and double-lumen) who received an MRI and ultrasound to reveal implant status.
Among 40 patients with implant rupture (14% of implants), 26 patients reported breast
pain (65% of ruptures), 15 patients reported contracture (37.5%), 6 patients reported
flattening (15%), 1 patient reported enlargement (2.5%), 5 patients reported migration
(12.5%), 4 patients reported change in shape (10%), 7 patients reported a mass (17.5%),
5 patients reported myalgia (12.5%), 10 patients reported arm and/or neck pain (25%),
and 2 were asymptomatic (5%).

In a study of a group of 300 women (592 implants) who had elected implant removal for
a variety of reasons, Robinson et al. (1995) found that among symptomatic women,
102/142 (71.8%) were found to have ruptured or bleeding implants. However, this was
not significantly different from the percentage of ruptures found in asymptomatic women
(70.9%).

In a cohort of 31 women undergoing explantation of silicone gel breast implants or
removal of silicone gel-associated granulomas, Sanger et al. (1995) conducted biopsies of
fibrous capsules and granulomas to test for tissue humoral response. In three patients,
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previously ruptured implants resulted in silicone granulomas in the arm (two) and
chest/axilla (one).

In a retrospective study of 350 silicone breast implants in 159 patients, Cohen et al.
(1997) found that 41% of patients who described their breasts as being distorted were
found to have ruptured implants. Change in the shape of the patients’ breasts was
significantly correlated with implant failure (p=0.014).

Thomas et al. (1997) conducted a study among 25 patients referred for explantation of
bilateral silicone gel-filled implants to assess patient-reported symptoms. Ruptured
implants were observed in 11 of the 25 patients (44%). Patients in whom rupture was
found reported signs and symptoms of fatigue, leg pains, chest pain, hip and shoulder
pain, aches, and joint pain.

In a cross sectional study of 317 women with silicone breast implants compared to 317
matched nonimplant controls, Park et al. (1998) reported that ten patients required
replacement of their implants following rupture. In one case, rupture followed a closed
capsulotomy, and one developed a silicone granuloma. The remainder had no problems.

Brown et al. (2002) found that 8.2% of women with extracapsular rupture reported rash
on the breast or chest compared to 6.3% of women with no extracapsular silicone. This
finding was not statistically significant (OR 1.3; 95% CI 0.4, 3.7).

Holmich et al. (2003b) conducted a clinical follow-up study in a subgroup of 238 women
who had completed a survey on diseases and symptoms after being randomly selected to
participate in a study to determine the prevalence of implant rupture by MRI. Local
symptoms reported among women with implant rupture (n=92) and extracapsular rupture
(n=23), respectively, were breast pain (23%, 26%), breast hardness (43%, 76%), and
unspecified neck, shoulder, or back pain (47%, 48%). None of these findings
demonstrated a statistically significant increase in symptoms compared to women with
intact implants. Two years later, Holmich et al. conducted MRI analysis of 64 of the
Danish women (126 implants) who were found to have a ruptured implant in the earlier
study (96/126 ruptured implants), but whose implants were not removed (Holmich et al.
2004). They also obtained questionnaire data on symptoms that developed between the
first and second MRI examinations. The results were compared to all women with intact
implants at both MRI assessments (98 women with 193 intact implants) for self-reported
breast symptoms. Compared to women with intact implants, women with ruptured
implants reported a significantly increased frequency of non-specific breast changes
(29%, OR 2.1, 95% CI 1.2, 3.8), changes in breast shape (25%, OR 2.5, 95% CI 1.3, 4.8),
breast pain (23%, OR 2.2, 95% CI 1.2, 4.2), and any breast change (53%, OR1.9, 95% CI
1.2,3.1).

Case Series

Information is available from case series on local complications reported with ruptured
breast implants. The most commonly reported symptoms and local complications include
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silicone granuloma, axillary adenopathy, acute and chronic breast and chest wall pain,

and changes in the size and/or shape of the breast. In addition, there are infrequent
reports of silicone exudation through the skin or nipple, peri-implant hematoma or
seroma, skin blistering, breast swelling, loss or change in sensation of the breast or nipple,
and axillary pain.

Truong et al. (1988) described silicone lymphadenopathy in four women with five breast
implants. Four of the five implants were grossly intact and one had a tear with silicone in
the surrounding breast tissue despite an intact capsule. Clinical presentations included
erythematous, scaly lesion of the nipple, a 2-cm mass in the breast with dimpling of the
overlying skin, pain in the axilla and lateral portion of the breast, and nontender 1-cm
nodules in the breast.

Ahn and Shaw (1994) described four women who experienced local health consequences
associated with ruptured implants. The first woman presented with symptoms of bilateral
breast pain, and changes in the shape and size of her left breast implant 6 years after
augmentation mammoplasty. Upon surgery for bilateral implant removal and
capsulectomy, the right implant was intact, but the left was ruptured with extracapsular
silicone found in the surrounding muscle tissue and axilla. This patient had an
uncomplicated postoperative course and there was complete resolution of local symptoms
after 2 years, with the exception of palpable firmness in the left axilla and moderate
paresthesia in the upper left arm.

The second patient described by Ahn and Shaw (1994) complained of bilateral breast
pain, bilateral chest wall tightness and axillary pain one year following the replacement
of her right breast implant, which had ruptured following bilateral augmentation
mammoplasty 15 years earlier. Upon examination, the patient was also found to have
palpable masses in the axilla and lateral pectoralis major muscle, thinning of the skin of
the left breast, and decreased sensation of the nipple-areola complex. An MRI revealed
evidence of silicone-gel extravasation into the pectoralis major muscle and axilla. The
patient had an uneventful postoperative course with resolution of breast pain and
improvement of all pre-existing symptoms by 20 months.

In a third case reported by Ahn and Shaw (1994), a patient presented with bilateral breast
pain, change in the shape and size of the right breast, recurrent bilateral capsular
contractures, and bilateral ptosis 11 years after bilateral augmentation mammoplasty.
Upon implant removal, capsulectomy and mastopexy, it was confirmed that extracapsular
rupture of the right implant and intracapsular rupture of the left implant had occurred.
Multiple silicone granulomas in the right pericapsular tissue, parenchyma, and right
pectoralis major muscle were found. The patient had an uneventful postoperative course
and all local and systemic symptoms had completely resolved by 18 months.

The fourth patient described by Ahn and Shaw (1994) was a woman who developed a
palpable mass in her left breast following a closed capsulotomy 3 years after bilateral
augmentation mammoplasty. Over the next 6 years, this mass and the patient’s breast
size both increased, and she also noticed smaller lumps develop in her left breast and left
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elbow. Further signs and symptoms included breast pain, axillary pain, upper extremity
paresthesia, lower back pain, neck pain, and diffuse paresthesia. Surgery to remove her
implants revealed an intact right implant and a ruptured left implant with extravasation of
silicone beyond the capsule and into her bicep muscle. The patient initially had an
uneventful postoperative course, but after 5 months, experienced a recurrent palpable
mass in her upper arm. After this silicone granuloma was removed, moderate systemic
symptoms persisted, and her left axilla and upper arm had increased firmness and
scarring. The patient required long term physical therapy of the left shoulder, elbow, and
hand, but was satisfied with her outcome.

Teuber et al. (1999) reported on three cases in which women with ruptured breast
implants experienced migration of silicone gel. One woman had closed capsulotomy to
treat capsular contracture and immediately experienced persistent pain in the right breast.
Her implant ruptured and was removed. Shortly thereafter, she was found to have
silicone granulomas in her right upper arm and chest. She underwent a second surgery,
but continued to experience small, painful nodules along the surgical scar, with pain and
paresthesia radiating down the right arm. Later, painful granulomas appeared over the
right upper arm and chest. Another patient was found to have free silicone within her
biceps along the musculocutaneous nerve and the brachial artery/median nerve area three
‘years after implantation of double-lumen implants. She initially presented with left
shoulder pain and paresthesia and underwent surgeries to remove the ruptured implants as
well as the nodules of free silicone. She continued to have pain in the left arm and
intermittent swelling of the elbow.

Summary

In summary, patients with ruptured breast implants may report local health consequences,
most commonly pain, change in breast shape, breast hardness, and neck or shoulder pain.
In some studies, as many as 50% of women with ruptured implants reported one or more
local health concern(s) and in some women, the device was explanted as a result. The
local complications experienced by women with ruptured implants were not significantly
different from the local complications experienced by women with intact implants.

PROGRESSION OF SILENT TO SYMPTOMATIC RUPTURES

A “silent” breast implant rupture is defined as the undetected loss of integrity of the
silicone elastomer envelope (Cook et al. 2002). It may be considered to be synonymous
with an asymptomatic rupture. Intracapsular rupture of silicone gel breast implants in
particular, can go unrecognized as there may be no change in the configuration of the
breast, no patient complaints, and no physical diagnostic finding IOM 1999). Data from
the scientific literature on silent rupture are limited, as clinical studies investigating breast
implant rupture in a population specifically defined as asymptomatic are rare. However,
the available data suggest that 5% of women or fewer (less than 1% of implants) have
silent breast implant ruptures.
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Destouet et al. (1992) conducted a retrospective examination of screening mammograms
from 350 asymptomatic women with breast implants and found that 5% of women had
ruptured implants. Berg et al. (1995) identified two cases of asymptomatic rupture in
their study of 282 women (1% of women, 0.4% of implants), where overall there were 40
ruptured implants (7% of implants). In a screening study using ultrasound to detect
potential implant rupture in 307 asymptomatic women with 385 implants, Park et al.
(1996) found only three patients with ruptured implants (1%) and one of these was a
saline implant.

Brown et al. (2000) provided some of the only data available about the timing of “silent”
rupture, as they reported a median implant age at rupture of 10.8 years in an “unreferred”
population of women with breast implants. However, this study’s definition of “silent
rupture” is somewhat imprecise. Brown et al. (2000) noted that their study population is
“unreferred” and draw conclusions about silent rupture rates, however this “unreferred”
population is not strictly asymptomatic, but instead as the authors stated, patients were
included “without regard for any local or systemic symptoms.” In this study, 344 women
(687 implants) with silicone gel breast implants underwent MR imaging and 265 (77%)
of the women were found to have at least one breast implant that was rated by
radiologists as being ruptured or indeterminate (55% of implants were ruptured affecting
69% of women). Only 31 (9%) of the study participants reported prior to the MRI that
they thought their implants might be ruptured. '

Little information was found in the scientific literature relating the incidence, prevalence,
and timing of silent ruptures that progressed to symptomatic ruptures, although this is not
an unexpected finding. Breast implant ruptures are reported in the scientific literature
when a population of women with breast implants is examined for evidence of implant
rupture or when a case is reported because of an unusual circumstance associated with the
rupture (e.g., the rupture results in the migration of silicone gel outside the fibrous
capsule.) When a ruptured implant is identified, either upon imaging or because the
patient is symptomatic, standard clinical practice is to explant the ruptured device and
replace it, if it is clinically safe to do so, and the patient desires a replacement. As noted
in the 2004 FDA information update on breast implant risks, plastic surgeons commonly
recommend removal of the implant if it has ruptured, even if the silicone is still enclosed
within the scar tissue capsule (FDA 2004). Clinical studies and case reports of rupture
almost always capture data at only one time point, either through imaging of the breast
implant or through surgery for explantation or revision.

Furthermore, as noted by the Institute of Medicine’s report on the safety of silicone gel
implants (1999) “Careful explantation and direct visual examination are the standard for
diagnosis of silicone gel-filled implant rupture, both unsuspected or silent, and for
confirmation of rupture. Explantation allows only a retrospective or confirmatory

diagnosis. It is not a prospective means of resolving the question of presence or timing of
rupture in an individual patient.”
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Summary

In summary, silent ruptures are breast implant ruptures not accompanied by physical
symptoms. That is, the patient is unaware that her implant has ruptured. The available
medical literature suggests that silent rupture is rare, occurring in less than 5% of women
with breast implants (less than 1% of implants). It is extremely difficult to identify
women for whom silent ruptures become symptomatic, since without information about
the timing of the rupture, it is difficult to determine whether an observed adverse event
predated or postdated implant rupture (Cook et al. 2002).

PROGRESSION OF INTRACAPSULAR TO EXTRACAPSULAR RUPTURES

According to the Institute of Medicine’s 1999 report of silicone breast implants (IOM
1999), rupture is a loss of integrity of the implant shell and is diagnosed only when
silicone gel is present outside the implant. When the fibrous capsule that surrounds a
ruptured implant remains intact and contains the silicone, this is considered an
intracapsular rupture. If the fibrous capsule loses its integrity and silicone gel escapes
into the surrounding breast tissue or migrates further, this is considered to be an
extracapsular rupture.

Using these definitions, the published literature was reviewed for information on the
frequency, incidence, prevalence, clinical evidence and timing of intracapsular ruptures
that progressed to extracapsular ruptures.

Information available from the published literature on intracapsular rupture in general
populations of women with breast implants suggest that approximately 20% of implants
examined and between 31% and 78% of implants found to be ruptured, released silicone
gel that remained within the confines of the fibrous capsule (Destouet et al. 1992,
DeAngelis et al. 1994, Holmich et al. 2001). The overall findings from the literature on
extracapsular rupture in general populations of women with breast implants suggest that
approximately 12% of implants and 25% or fewer ruptured implants demonstrated
evidence of extracapsular rupture or presence of extracapsular gel (DeAngelis et al. 1994,
Berg et al. 1995, Middleton 1998, Brown et al. 2000, Brown et al. 2001, Holmich et al.
2001, Berg et al. 2002, Brown et al. 2002, Holmich et al. 2003a).

Breast implant ruptures are reported in the scientific literature when a population of
women with breast implants is examined for evidence of implant rupture or when a case
is reported because of an unusual circumstance associated with the rupture (e.g., the
rupture results in the migration of silicone gel outside the fibrous capsule). When a
ruptured implant is identified, either upon imaging or because the patient is symptomatic,
standard clinical practice is to explant the ruptured device and replace it if it is clinically
safe to do so and the patient desires a replacement. As noted in the 2004 FDA
information update on breast implant risks, plastic surgeons commonly recommend
removal of the implant if it has ruptured, even if the silicone is still enclosed within the
scar tissue capsule (FDA 2004). As a result, implants with diagnosed intracapsular
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rupture are not left in place to progress to extracapsular rupture, even if this was a
common event.

Only one study was identified in the scientific literature that examined the outcomes of
ruptured implants that are not explanted (Holmich et al. 2004). This study prospectively
assessed whether ruptured implants are associated with changes over time according to
MRI evaluations taken 2 years apart. At the baseline MRI, there were 64 women (126
implants) who had at least one ruptured implant. Among the 126 implants, 96 were
ruptured at baseline, and 77 of these were intracapsular ruptures. Of the 77 implants with
intracapsular rupture at baseline MR, 69 (90%) showed no changes at the follow-up MRI
2 years later. In 7 implants (9%) extracapsular silicone was present at the follow-up MRI,
and in one implant initially thought to show extracapsular silicone, no silicone was found
outside the capsule upon operation.

Typically, extracapsular ruptures result from closed capsulotomy to treat capsular
contracture, a blunt trauma, or compression mammography. Closed capsulotomy is no
longer the treatment of choice for capsular contracture. Extracapsular ruptures occur
when the fibrous capsule is broken and silicone gel is forcibly ejected from the capsule,
which generally occurs as an acute event and typically not as a progression from an
intracapsular rupture. However, Holmich et al. (2004) identified a few cases in which
intracapsular rupture progressed spontaneously to extracapsular rupture, as well as a few
cases of further progression of extracapsular silicone deposition. In 11% of the
intracapsular ruptures Holmich et al. noted 2 years prior, there appeared to be a
progression of silicone seepage, although it was minor in most cases. The authors
interpret these findings to mean that the fibrous capsule surrounding an implant is not
impermeable to silicone and that an intracapsular rupture may not be a permanent
condition. The authors concluded, however, that in most cases, implant rupture is a
“harmless event.”

Summary

In summary, there is little scientific or medical information on the progression of
intracapsular ruptures to extracapsular ruptures. Extracapsular ruptures are most likely to
result from closed capsulotomy (a treatment no longer recommended), trauma, or
compression mammography than to occur spontaneously. Only one study, Holmich et al.
(2004) provided information on the progression from intracapsular rupture to
extracapsular rupture. In her population of Danish women with breast implants, 9% of
implants examined using MRI demonstrated evidence of extracapsular silicone 2 years
after diagnosis of intracapsular rupture.
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Appendix 1

Table of Clinical Studies that Provide Details Surrounding Breast Implant Rupture
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RESPONSE TO DEFICIENCY 3

To fully examine the issue of rupture, it is critical to understand how ruptures-occur in
vivo and the role played by various contributing factors. Based on feedback from noted
‘expert materials scientist | SN 2nd leading plastic surgeons, Inamed
instituted a myriad of improvements in the methods of analysis for the Retrieval Study.
Subsequently, Inamed analyzed 442 PMA devices and successfully identified the modes
and caunses of Tupture for 91.1% of the silicone-filled breast implants evidencing rupture.
In addition to increasing the level of understanding regarding why and how ruptures
occur, Inamed also assessed the durability of the PMA devices and determined that
durability is not a significant concern for these implants. Additionally, Inamed not only
assessed the manufacturing processes related to release specifications as requested by
FDA, but we also conducted a comprehensive evaluation of every aspect of our silicone-
filled breast implant manufacturing processes in concert with our Hazard Analysis
Critical Contro! Point (HACCP) program.

Following the discussion below regarding the evaluation of modes and causes of ,mpmre,
Inamed will address items a-e above with summaries of the new technical reports and
literature review findings.

‘EVALUATING THE MODES AND CAUSES OF RUPTURE

As part of Inamed’s Quality System and Corrective and Preventative Action (CAPA)
process and in response to the above deficiency, several actions were initiated by Inamed.
The actions included a re-evaluation of returned failed devices, as addressed in our
response to Deficiencies 3a and 3b; an assessment of manufacturing processes related to
release specifications that may relate to the risk of rupture, as addressed in our response
to Deficiency 3c; an assessment of the surgical techniques that could increase the risk of
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rupture, as addressed in our response to Deficiency 3d; and a comprehensive literature
review of durability/explant studies, as addressed in our response to Deficiency 3e.

Highlights of Inamed’s manufacturing quality control factors related to the risk of rupture
are as follows:

e All identified defects from failed devices (see the response to Deﬁcnency 3a) are
currently included in quality inspections and, in all cases, the acceptance criteria
for these defects are zero (0).

e Each manufactured device shell is inspected for these defects, i.e. no sampling.
plans are used, and 100% inspection is used at several stages of the manufacturing
process.

e Based on the last 12 month period, the level of occurrence of identified defects

from rejected devices is very low (e.g. .001 or .0001 for all defects)
In the case of one defect assoc1ated w1th 2 faﬂures : L T

% i e R ThlS change
was made pnor to lnltlathIl of the Core Chmcal Study, only one patient was
enrolled in the Adjunct Study prior to implementation of the change.

As part of Inamed’s Quality System process, Inamed will continue to review its
manufacturing processes with particular attention to defect awareness, acknowledging the
impact that manufacturing defects have on device performance and, ultimately, on the
patients, the end users.
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A. INDEPENDENT RE-ANALYSIS OF CURRENT RETRIEVAL DATA
An independent re-analysis of Inamed’s original Retrieval Study, TR-409, Technical
Report on Gel Retrieval Program for Styles 10, 20, 40, 45, 110, 120 and 153, was
conducted by NN MR -vluation is provided in Attachment 3-2,
and Inamed’s original report is provided in Appendix 1 of Attachment 3-2.

One of the main objectives of the re-analysis was to determine the exact failure modes for
the retrieved devices, and the study was successful in doing so. The devices included in
this re-analysis are a subset of those analyzed in the new Retrieval Study discussed in
Deficiency 3b; therefore, a comprehensive analysis of the findings for all analyzed devices
is provided in Deficiency 3b. Similar classifications of failure modes were identified in
both NN re-analysis and Inamed’s new Retrieval Study, which encompassed

additional devices returned subsequent to the retrieval report previously included in PMA
P020056.

Inamed reviewed - findings and prepared a written response
(Attachment 3-3) to his recommendations. Inamed’s response document pnmanly
serves to identify how Inamed is addressing SN recommendations for
conducting retrieval study testing. Some of the activities Inamed initiated in response
to INENEERE rcommendations include implementation of the new tests noted
below, revised test methodology and continued efforts to develop new laboratory
tests. Based on the conclusions and recommendations in RN report, the
following testing was conducted:

1.

TR Study of Effect of Autoclave Disinfection on Physical Propertzes of

Silicone-Filled Breast Implants (Attachment 3-4)

2. W, Study of Effect of Bleach and Autoclave Disinfection on Physical

Properties of Silicone-Filled Breast Implants (Attachment 3-5)

» Study of Effects of Cutting Die Size on Measure Results for Tensile

Properties of Silicone-Filled Breast Implant Shells (Attachment 3-6)

W, Crosslink Density Study of Effects of Extraction of Mechanical
Properties of Silicone-Filled Breast Implants (Attachment 3-7)

5. W, Assessment of Surgical and Manufacturing Process Impact to Gel

Implant Shell Integrity (Attachment 3-8)

WM. S:.dy of Tensile Properties of Pre-Stress Gel Shells (Attachment 3-9)

W, Analysis of in-vivo Physical Property Data for Silicone-Filled Breast

Implants (Attachment 3-10)

o

In general, these tests showed that stressing the device during implantation surgery
may decrease shell integrity, the disinfection methods for retrieved devices do not
affect the implant’s physical properties, and no correlation was noted between
swelling and cross-link density for pre-stressed shells versus non-stressed shells.
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Inamed will continue exploring a number of HERMBIEEIEEE rccommendations as part
of our ongoing research into failure modes.

B. NEW RETRIEVAL STUDY
During F independent analysis of the original retrieval report, Inamed
performed additional retrieval activities based upon his recommendations, utilizing
increased .and improved analytical tools for the identification of failure modes. This
- resulted in the following:

e A re-analysis of Inamed’s existing silicone-filled breast implant Retrieval Study was
conducted and reported as an addendum to the original report, TR, Ge! Retrieval
Program for Styles 10, 20, 40, 45, 110, 120 and 153. The report addendum presents
the results of a re-analysis of the 339 devices-originally included in the retrieval
report provided to PMA P020056. The TN, A (dendum to
Technical Report on Gel Retrieval Program for Styles 10, 20, 40, 45, 110, 120 and
153 is provided in Attachment 3-11; and

* A new retrieval report, which included all explanted Core and Adjunct devices
returned before March 31, 2004, was prepared. I, 2004 Technical Report on
the Retrieval Program for Styles 10, 20, 40, 45, 110, 120 and 153, is provided in
Attachment 3-12.

The re-analysis findings were essentially the same as the new Retrieval Study
findings, except the re-analysis findings were based on a smaller pool of devices, i.e.
the original 339 devices. Therefore, the results reported below focus on the findings
from the new retrieval study, which reports on an expanded number of devices.

Results for the new Retrieval Study show that 155 implants (35%) of the Core and
Adjunct Clinical devices returned to the Device Analysis Laboratory were found to be
ruptured. Of the ruptured devices returned for analysis, 87.1% of the devices were
analyzed; 12.9% of the devices could not be analyzed either due to patient refusal to
allow destructive testing of the implant or the complete device shell was not returned
to the lab. Modes of failure were identified for 91.1% of the ruptured devices that
could be analyzed; Inamed was unable to determine the mode of failure for only 8.9%
of analyzed devices.

Significantly, surgical damage has been found to be the leading cause of failure in

Inamed’s silicone-filled breast implants returned for analysis. Table 3-1 below
summmarizes the modes of failure identified in the new Retrieval Study.
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‘Table 3-1
Modes of Failure for Ruptured Implants

Surglcal Damage
Posterior Opening (Style 153 1mplant *k

Surgical Impact***

| Manufacturing Defect

Bladder Separation without Rupture (Style 153 implant)
Fold Flaw Failure

Unknown (openings where the failure mode could not
be i1dentified)

*does not mcludc tbe 20 Jmp]ants clasmﬁed as unable to analyze” -

***she]l was stramed (or stretched) causmg a change in the physncalcharactenst.lcs of the shell in the
area of the failure

Inamed revised its retrieval program to add a specific component for ongoing
investigations into failure modes. This underscores Inamed’s commitment to
continue working on the development of new laboratory tests and implementing
additional tools and techniques to evaluate the mechanics of implant rupture and
associated factors.

Since the most prevalent mode of device failure related to ruptures is a direct result of
surgeon actions during implantation, theoretically the failure rate, which is already
low, could be reduced through surgeon education. Inamed’s plans for surgeon
education are delineated in Deficiency 12 and include the dissemination of retrieval
results to physicians as part of the INAMED Academy. The plans encompass
education on rupture prevention as‘'well as revised device labeling, included in
Deficiency 9, to incorporate warnings on surgical practices that may lead to rupture.

To further address other device failure modes, ongoing research activities related to
silicone-filled breast implant failure modes have been initiated. These studies
include: '
» Evaluation of damage caused by stresses induced on the dev1ces during
implantation and explantation;
* Development of a laboratory test method to accurately and consistently
simulate fold flaw failure;
» Evaluation of the change in extraction and crosslink density over time in-vivo;
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s+ Evaluation of the effect of shell damage on enhanced swelling and subsequent
potential shell weakening; :

* Determination of new failure modes using Scanning Electron Mlcroscope
(SEM); and

v Correlating clinical data to device analysis results to identify possible outside
influences on implant durability.

C. ASSESSMENT OF MANUFACTURING PROCESSES RELATED TO RELEASE
SPECIFICATIONS
As discussed in our above response to Deficiencies 3a and 3b, explanted devices were
re-evaluated to determme cause of fallure Based on the re-evaluation of the devices
included in Inamed’s § R Addendum to Technical Report on Gel
Retrieval Program for Styles 1 0 20, 40 45, 110, 120 and 153, six of the 339 devices -
(1.8%) had failures that were attributed to manufacturing defects:

e Two (2) textured devices had a shell thlckness of the non- textured portlon of
the shell atorbelow 0.005” EEEI . I e e

. Three (3) devices had a concave area or “divots” on the inside of the shell
resulting in thinning of the non-textured portion of the shell.
e One (1) device had an area where there was separation of the shell layers.

While it is recognized that the manufacturing process, inspection criteria and release
specifications have established criteria and limits for imperfections, such as bubbles
and contaminants, the allowed imperfections have not been related to device rupture
based on analy81s of returned devices in both the independent re-analysis conducted
by EEB @ and in Inamed’s new Retrieval Study. In fact, EERESEEEE stated in
his report that very few of Inamed’s implant failures were due to manufacturing
defects.

As part of the device analysis, any opening in the implant is inspected under
microscopes. Any defect such as a bubble or an imbedded particle would be
identified in the lab and noted in the analysis results for that device. For the devices
analyzed as part of the original and new retrieval reports, no imperfections were
identified along the openings. Observed failures were not the result of inadequate
‘specifications.

As discussed above related to Inamed’s HACCP plan, in an effort to determine if any
other allowable imperfections were related to device rupture, Inamed completed a
detailed and in-depth assessment of our manufacturing processes, including

manufacturing controls, inspection standards and release specifications. The outcome
of the re-evaluation was:
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¢ All identified defects from failed devices are currently included in the inspection
process and, in all cases, the acceptance criteria for these defects are zero; and

¢ Each manufactured device shell is 100% inspected for these defects at several
stages of the manufacturing process. '

Based on the re-evaluation conducted by Inamed and as part of our ongoing CAPA
process, device failure due to manufacturing defects is an infrequent occurrence.
Adequate and appropriate manufacturing and quality control measures are in place
and functioning well, as witnessed by FDA’s recent facility inspections, as well as the
context of such a small number of device failures for over 80,000 devices implanted
in the Core and Adjunct Studies. As noted in the responses to Deficiencies 1 and 2,
there were less than 200 implant ruptures experienced by these clinical study patients.

D. ASSESSMENT OF SURGICAL TECHNIQUES RELATED TO RISK OF RUPTURE
Based on direct analysis of explanted ruptured silicone-filled breast implants,
observation of implantation surgeries and the published literature™>?, the surgical
techniques associated with device rupture are:

e Use of sharp instraments, such as scalpels, suture needles, forceps etc. in close
- proximity to the device. This can result in unintentional damage to the device
and immediate or subsequent device rupture, i.e. surgical damage.

e Creation of a fold in the surface of the device during implantation, which
allows the surface of the device to abrade against itself and result in the
creation of a hole in the device shell. While the occurrence of fold flaw
failure is low for silicone-filled breast implants (0.6%), surgical technique is
suspected as a contributing factor.

e Straining the shell by forcing the implant through a small opening. Surgical
technique 15 suspected to be a cause of localized weakening of the shell, which
could make the device more subject to rupture.

Inamed has confirmed the hypothesis that localized strain, below the ultimate rupture
limit and imparted to the device when forced through a small opening measurably
changes the stress-strain response curve for the shell elastomer. Additionally when
devices are intentionally strained beyond ~400% elongation through a small opening
and then subjected to extreme and accelerated cyclic loading, the devices rupture and
exhibit failure characteristics very similar to those observed in explanted ruptured
devices that have been classified as having a “sharp edged” opening.

Inamed has not identified surgical techniques other than those noted above that would
have an adverse impact on the durability of the device or which would increase the
risk of device rupture over time. This is consistent with the information provided in
the 2004 FDA Breast Implant Consumer Handbook®, which states that possible
surgical causes of rupture are damage by surgical instruments and too much handling
during surgery.
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While Inamed has experience analyzing and testing returned devices, comprehensive

assessment of surgical techniques in relation to the risk of rupture, would not be

considered complete without feedback from surgeons familiar with the use of these

devices. Therefore, Inamed approached 5 leading plastic surgeons for their

assessments of the impact of surgical technique on risk of device rupture. . The plastic

surgeons queried are acknowledged experts in the field who serve as faculty and

directors for INAMED Academy, an educational program that provides a forum for
the exchange of information and best practice ideas among plastic surgeons. A list of
the surgeons surveyed and the results of their feedback are provided in Attachment 3-

13.

Survey results showed that the surgeons ranked incision size as having the highest

impact on implant survivability, with size of dissected pocket and transaxillary

approach both ranked as baving a moderate impact. With one exception, the surgeons
were unaware that the majority of implant ruptures analyzed by Inamed had evidence of
surgical damage. In order to promote improved implantation techniques, Inamed will
apprise the faculty of the Retrieval Study findings and introduce an element concerning

iatrogenic damage into the curriculum of INAMED Academy

E. COMPREHENSIVE LITERATURE REVIEW: DURABILITY/EXPLANT STUDIES
A review of relevant published literature examining the effect of shell integrity,
chemical/physical composition and shell strength on durability of silicone-filled
breast implants is included in Attachment 3-14.

The literature review showed that the primary factor impacting shell integrity is

surgical damage during implantation. This is conmstent w1th both the findings from

Inamed’s Retrieval Study and the re-analysis by ERss

&5, which showed that the

failure mode for almost half of the ruptured nnp]an returned for analysis could be

attributed to surgical damage.

In terms of the chemical/physical composition of the shell, studies have shown the in
vivo migration of lipids from surrounding tissues into the implant shell, with a lower
rate of lipid infiltration noted for third generation implants and textured implants®>.
No relationship has been established between lipid infiltration and decreased tensile
strength of implant shells. Studies have also shown the diffusion of non-crosslinked
silicones from the implant filler into the implant shell® 7. While this causes swelling
of the implant shell, the studies note that it does not appear to change the chemical

nature of the implant shell or to be a primary risk factor for implant rupture®®

Inamed found that the effect of lipid or the diffusion of non-cross linked silicone did

not adversely affect the finished sterile device for Inamed’s silicone-filled breast

implant shell material. Studies performed by Inamed show no significant decrease in
physical properties in vivo or during shelf life studies. There was also no statistically
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significant difference between the physical properties of ruptured shells as compared
to nonruptured shells. These studies are included in the following attachments:

B, Shelf Life Study (Attachment 3-15)

&2 The Preliminary Study of Lipid effects on Silicone Shell Physical
Propertzes (Attachment 3-16)

[588A, Analysis of In-vivo Physical Properties for Silicone-Filled Breast
Implants (Attachment 3-10)

7 2004 Technical Report on the Retrzeval Program for Styles 10, 20,
40 45, 110, 120 and 153 (Attachment 3 12)

The published literature contains references to localized weakening of the implant
shell being caused by the surgeon s ﬁngers placing pressure on a specific area of the
device during implantation'®*!. This mirrors the findings of Inamed’s Retrieval
Study. Furthermore, Inamed’s Pre Stress Gel Shell Study demonstrated that stress at
low elongations can permanently affect a shell’s physical property in the strained
regions. Testing showed that the effect of straining the shell is a change in the
physical property of the material and is detectable on the shell’s stress/strain curve
response. Shells were tested after straining at 200-400%, whmh is similar to what a
device may experience during implantation. Reference BEEA, Study of Tensile
Properties of Pre-Stress Gel Shells (Attachment 3-9).

The literature is contradictory on the question of shell strength being reduced with long
termo implantation, with some researchers ﬁnd1n§ a correlation between length of
implantation and shell strength and elasticity'> ' ' while others found no significant
difference in these conditions as a function of nnplantatlon time'> 6. Analysis of the data
from Inamed’s Ge] Retrieval Study and its Study of In vivo Physica] Properties for
Silicone-Filled Breast Implants shows that mechanical properties do not change over
time. These studies provide information about Inamed’s implant shell’s integrity,
physical composition and strength. Reference ESEIR, 2004 Technical Report on the
Retrteval Program for Styles 10, 20, 40, 45, 110, 120 and 153 (Attachment 3-12) and

2 , Analysis of in-vivo Physical Property Data for Silicone-Filled Breast Implants
(Attachment 3-10).

Inamed has performed extensive mechanical testing per ASTM guidelines on finished
product via release testing (FPRT), on product returned as part of the retrieval
program, and as part of shelf life studies. Finished product release testing provides a
baseline for phiysical properties. Compared with baseline data, mechanical data from
returned gel-filled implants demonstrate that there is no significant decrease in shell
physmal propertles when compared to time in vivo. This finding is supported by Bl
sty independent review of Inamed’s Retrieval Program In his report, he
concludes that “large scale shell material degradatlon in vivo is not responsible for
implant failure.” Therefore, based on EEEEEEEEER analysis as well as literature
reports, there is no convincing data to support a concern that implants will “wear out”
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over time, with rupture rates increasing with the duration of implantation. =i
2 report and Inamed’s mechanical testing studies are included in the
following attachments:

e An Independent Re-Analysis of the Inamed Technical Report Gl on Gel
Retrieval Program for Styles 10, 20, 40, 45, 110, 120 and 153 (Attachment
_2)

e g8, Addendum to Technical Report on Gel Retrieval
Program for Styles 1 0 20, 40, 45, 110, 120 and 153(Attachment 3-11)
g, Shelf Life Study (Attachment 3-15)

o B Analysis of In-vivo Physical Properties for Silicone-Filled Breast
Implants (Attachment 3-10)

FATIGUE TESTING

Based on the information gleaned from evaluating explanted devices regarding
characteristic modes of failure for Inamed’s silicone-filled breast implants and reviews of
literature, standards and guidance documents, new fatigue testing simulating in-vivo
durability has not been identified. While device failure modes, including iatrogenic
damage, have been further clarified as a result of retrieval analyses, Inamed did not
identify any reproducible fatigue test method more representative of in-vivo experience
that could be simulated at this time. Inamed continues to test hypotheses regarding
failure modes by conducting accelerated fatigue testing, which simulates extreme
conditions that may impact implant durability (e.g., experimentally skipping
manufacturing steps to simulate stressing the shell). Our fatigue testing program will
evolve as necessary to incorporate relevant findings from additional hypothesis testing.

SUMMARY

In conclusion, based on input from EEEEREE RS and the addition of improved
analytical tools, Inamed has developed a more robust retrieval program, which has been
successful in identifying rupture failure modes for more than 90% of analyzed devices.
The retrieval analyses conducted by both Inamed and EEEREREREg show that the primary .
cause of implant rupture in retrieved devices is surgical damage.

With surgical damage identified as a chief cause of implant rupture, the key to reducing
implant ruptures is physician education in the avoidance of iatrogenic damage.
Educating plastic surgeons to the importance of protecting implants from sharp-edged
instruments during surgery and exploring methods of implantation to minimize the
localized strain on the implant shell could mitigate the risk of rupture.

As aresult of Inamed’s critical assessment of our silicone-filled breast implant
manufacturing processes, Inamed demonstrated that device failures due to manufacturing
defects are minimal, implant durability is not a significant concern, and adequate quality
control measures are in place. In addition, Inamed continues to review its manufacturing
processes for possible improvements in prevention or identification of product defects.
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As noted in Deficiencies 1 and 2, the rupture rate is quite low in Inamed’s Core and
Adjunct clinical studies, which speaks to the overall durability of the devices.
Correlating clinical data with device analysis results is another avenue Inamed is
pursuing in an attempt to identify surgical influences on implant durability. Any new
findings will be incorporated into Inamed’s surgeon education program to enhance their
knowledge of preventing future implant ruptures.

In an effort to identify additional failure modes that could lead to improvements in
product design, Inamed’s Gel Retrieval Program continues to test the performance of
each returned explanted device by visibly examining the silicone elastomer shell (using
optical microscopy) and conducting tests of shell integrity (elongation, tensile set,
strength of joints, seams and seals). Inamed’s ongoing research on failure modes
includes evaluating the impact of localized stressing of the device during surgery, change
in crosslink density over time and effect of shell damage on enhanced swelling, as well as
work on developing a test to simulate fold flaw failure. These endeavors are aimed at
identifying any possible manufacturing changes or recommendations regarding surgical
practices in the field, which may further reduce the occurrence of rupture.
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1.0 Summary
An independent re-analysis of the current Inamed retrieval data has been conducted.

The data were contained in the Inamed Technical Report &&=

| lon Gel Retrieval Program
for Styles 10, 20, 40, 45, 110, 120 and 153 which was submitted to the FDA as part of the
Inamed gel PMA application. The retrieval data pertained to devices that were assocfated with
a complaint from the Inamed IDE Core and Adjunct Studies. There were many aspects
associated with the re-analysis of the Inamed retrieval data. These included a review and
evaluation of data collection and analysis techniques, test protocols, laboratory reports,
laboratory equipment, finished devices, failed shell specimens, raw data, plus the guidance
document and ASTM standards that lnémed used in preparing their original gel retrieval report.
Inamed provided all information, data, documents, and materials that were requested. The
comprehensive review of the entire Inamed gel retrieval program was necessary in order to
determine if any new information regarding the modes of failure could be gained and to provide
recommendations for improving the technology base used by Inamed to assess the
performance and failure mechanisms of their devices.

Specification of the failure modes in the Inamed original retrieval and analysis study was
vague. Hence, one of the main objectives of the re-analysis study was to specify the exact
failure modes for the retrieved devices. The technical approach used to accomplish that goal
included the application of optical microscopy, schematics of failed shells, field emission
scanning electron microscopy, visual inspection, upgraded laboratory techniques developed by
inamed subsequent to the original retrieval study, and the evaluation of shell mechanical
properties. All of the data contained in the original Inamed analysis was re-analyzed. Of the

339 devices considered, 46% were fully functional, 39% had failed shells, and 15% had intact
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shells but were retrieved primarily due to surface or gel related observations. The focus of this
study was on failed shells.

The re-analysis of the retrieval data resulted in a significant improvement in
understanding the failure modes of retrieved devices. The re-analysis study demonstrated that
degradation of the shell strength in vivo was not responsible for shell failure. It also
demonstrated that the failure modes could be classified into five separate catégories. The
approximate percent of failed devices for each failure mode was:

Posterior Sharp Edge Opening for Style 153 31%

Surgical 28%
Sharp Edge Opening (Unknown) 19%
Fold Flaw 5%
Manufacturing ' 5%

88%

In addition, approximately 12% of the devices were unable to be analyzed because pieces of
the failed shell were missing, the shell was fragmented into extremely small pieces that were
not amenable to analysis, or the patient requested that the device not be altered. Only 19% of
the failed devices re-analyzed were classified with an unknown failure mode. One of the
recommendations of this study is to establish a research project to identify the failure
mechanisms for sharp edge openings. Possible causes of the unknown failure mode are listed
in this report.

This study has provided new information regarding the modes of failure. it has also
resulted in a series of recommendations for Inamed to improve their device retrieval and .
analysis program. Details for both aspects of the re-analysis study are presented in fh‘i's report.
Last, it should be noted that the total percent of failed devices was found to be very small. For

the Core Study the percent of failed devices was conservatively calculated at 1.12%. Based
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on the implantation time of the Core devices, the percent of failed devices is an order of

magnitude less than published predictions.
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Effect of Autoclave Disinfection on Physical Properties
of Silicone-Filled Breast Implants _
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The autoclave process, required as part of the retrieval program return process and
retrieval analysis process, does not affect the physical properties of the smooth and
Biocell® silicone-filled breast implants.
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The combination of bleaching and autoclave disinfection processes, required as
part of the retrieval program return process and retrieval analysis process, does
not affect the physical properties of the smooth and Biocell® silicone-filled breast
implants.
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