B BREAST

Natrelle 410 Extra-Full Projection Silicone
Breast Implants: 2-Year Results from Two
Prospective Studies

Peter G. Cordeiro, M.D.
Patricia McGuire, M.D.
Diane K. Murphy, M.B.A.

New York, N.Y.; St. Louis, Mo.;

and Irvine, Calif.

A

THERAPEUTIC

Background: The safety and effectiveness of the Natrelle Style 410 highly co-
hesive silicone gel breast implant (Allergan, Inc., Irvine, Calif.) in full or mod-
erate height and projection have been shown in a 10-year study. Extra-full
projection implants may be an appropriate option for some women undergo-
ing breast reconstruction.

Methods: A total of 2795 women received at least one Natrelle 410 extra-full
projection implant (X-style) for breast reconstruction in two similarly designed,
prospective, multicenter studies. Data collected for 2 years after implantation
in these studies were pooled to evaluate complication rates and subject and
physician satisfaction.

Results: Most subjects (76.0 percent) underwent bilateral reconstruction; a
total of 4912 devices were implanted. Complication rates at 2 years were low.
The most common complications were asymmetry (4.8 percent) and capsular
contracture (3.3 percent). The cumulative risk of reoperation was 21.6 percent
by subject and 16.6 percent by device; the most common reasons for reopera-
tion were scarring (n=97), asymmetry (n = 89), implant malposition (n = 78),
and infection (n = 71). Subject and physician satisfaction rates exceeded 90
percent. At 2 years, 97 percent of physicians reported that the shape of the
breast reflected the shape of the implant, and that the breast implant had
maintained its original position.

Conclusions: The safety profile of the Natrelle 410 extra-full projection im-
plant mirrors that of its moderate projection and full projection counterparts.
Both physicians and subjects were highly satisfied with the implants 2 years
after surgery. (Plast. Reconstr. Surg. 136: 638, 2015.)

CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, IV.

Inc., Irvine, Calif.) is a teardrop-shaped, tex-
tured, highly cohesive silicone gel implant
designed to mimic the natural slope of the
breast."* It was introduced in Europe in 1993 and
subsequently approved by the U.S. Food and Drug
Administration in 2013.° The long-term safety and
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effectiveness of the Natrelle 410 implant are sup-
ported by 10-year results from a 10-year, prospec-
tive, multicenter study.” At 10 years, the risk of
capsular contracture with the Natrelle 410 implant
was lower than that previously reported with stan-
dard round gel implants.”> Moreover, satisfaction
rates of more than 93 percent were achieved
among those receiving Natrelle 410 implants for
breast augmentation or primary reconstruction,
and rates exceeded 87 percent when Natrelle 410
implants were used in revision procedures.’
Natrelle 410 implants are manufactured in
12 styles combining different ratios of height and

Disclosure: Dr. Cordeiro has received financial and
material support as a study investigator for Allergan,
Inc. Dr. McGuire serves as a clinical investigator
and consultant for Allergan, Inc. Diane Murphy is
an employee of and stockholder in Allergan, Inc.
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projection. The height options are low (L), mod-
erate (M), and full (F), and the projection options
are low (L), moderate (M), full (F), and extra-full
(X).>* Each style is named by two letters corre-
sponding to the height and projection, respec-
tively. Each implant style has a Biocell (Allergan)
textured shell surface consisting of irregularly
arranged depressions with a mean pore diam-
eter of 300 pm (range, 100 to 600 um), which is
designed to reduce implant mobility and there-
fore minimize risk of rotation.***

Breast implants with extra-full projection
have been associated with complication rates
higher than those observed in implants with
lower profiles.*” Complication risk, however,
may not be associated with the fuller projection
itself, but rather with the choice of an implant
that exceeds the patient’s soft-tissue framework
and its ability to withstand the stress placed
on it over time.® Of note, extra-full projection
implants may be more logically designed and
used for breast reconstruction than for augmen-
tation.? Other suggested indications for extra-
full projection implants include ptotic breasts,
constricted lower pole breasts, tuberous breast
deformities, and avoidance of mastopexy in
patients who do not want mastopexy scars.® In
a series of 400 cases, breast reconstruction fol-
lowing mastectomy with anatomical extra-full
projection implants produced good aesthetic
results and high subject satisfaction, with low
complication rates; the overall rate of complica-
tions was 17.8 percent, with capsular contracture
being the most common complication (11.3 per-
cent).'” In a smaller series, the extra-full projec-
tion implants were used successfully in subjects
with specific surgical challenges, including ptotic
or atrophic breasts in those declining mastopexy,
complicated implant exchanges, and suboptimal
breast reconstructions."’

The present report describes pooled 2-year
safety, satisfaction, and implant effectiveness
results from two prospective, multicenter studies
in subjects who underwent breast reconstruction
following mastectomy and received Natrelle 410
extra-full projection implants (style FX, MX, or
LX; hereafter referred to as X-style).

PATIENTS AND METHODS

Study Design

The Continued Access and the Contin-
ued Access Reconstruction/Revision Expan-
sion clinical trials are prospective, multicenter,
cohort studies designed to evaluate the safety

and effectiveness of Natrelle 410 implants. Both
studies enrolled subjects undergoing primary
breast reconstruction or breast implant revi-
sion surgery. The Continued Access trial also
enrolled subjects presenting for primary breast
augmentation. This article presents results
collected through 2 years after implantation
in women who received Natrelle 410 X-style
implants for breast reconstruction. Data from
the Continued Access and the Continued Access
Reconstruction/Revision Expansion trials were
pooled because of their similar study designs.
Investigational sites were required to have sur-
geons who were certified by the American Board
of Plastic Surgery and had experience placing
silicone gel implants. For the Continued Access
trial, investigators were required to have partici-
pated in the 410 pivotal study*; for the Contin-
ued Access Reconstruction/Revision Expansion
trial, investigators were required to have partici-
pated in the 410 pivotal study or another Aller-
gan study of shaped gel implants. Both studies
were conducted in compliance with U.S. Food
and Drug Administration requirements. Each
site obtained approval from the relevant insti-
tutional review board before enrolling any sub-
jects. All subjects provided written informed
consent before surgery.

Subjects

Subjects aged 18 years or older were eli-
gible if they had adequate tissue available to
cover the implants and were willing to follow
all study requirements. In the present report,
subjects presented for primary breast recon-
struction of the affected breast(s) because of
mastectomy for cancer, prophylaxis, or trauma.
Implantation to correct asymmetry in the unaf-
fected breast was allowed at the time of mas-
tectomy or when the implant was placed in the
reconstructed breast. Subjects were excluded if
they had advanced fibrocystic disease consid-
ered to be premalignant without accompany-
ing subcutaneous mastectomy, breast cancer
without mastectomy, an abscess or infection at
the time of enrollment, any disease known to
impact wound healing, tissue characteristics
incompatible with mammaplasty, any condition
that contributes unwarranted surgical risk, psy-
chological characteristics incompatible with the
surgical procedure or implant, or an unwilling-
ness to undergo further surgery for revision if
medically required. Subjects who were pregnant
or nursing were also ineligible.
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Data Analysis

Investigators used standardized case report
forms to collect data prospectively before implan-
tation and at scheduled follow-up visits and
unscheduled office visits. The scheduled office
visit at 2 years occurred within a 6-month window
after the 2-year anniversary of the primary implant
surgery. Safety was assessed by the incidence of
local complications, including capsular contrac-
ture (Baker classification grade of III or IV) and
implant rupture, and reoperation and implant
removal/replacement. The cumulative risk of
these complications by subject (or, if relevant,
by device) and its 95 percent confidence interval
were determined using the Kaplan-Meier product
limit method. Physicians and subjects reported
their satisfaction with the implants 2 years after
surgery using a five-point Likert-type scale rang-
ing from definitely satisfied to definitely dissatis-
fied. The proportion reporting satisfaction with
the implants (i.e., responses of definitely satisfied
or somewhat satisfied) was evaluated descriptively.
To assess implant effectiveness, physicians indi-
cated whether the shape of the breast reflected
the shape of the implant, and whether the breast
implant had maintained its original position. Pre-
operatively and at selected follow-up visits, sub-
jects completed a quality-of-life questionnaire
that included validated scales to assess general
and specific quality-oflife domains relevant to
breast implant surgery, including satisfaction with
breasts. Preimplantation and postimplantation
scores were examined using paired ¢ tests.

RESULTS

Subjects and Surgical Characteristics

The studies were conducted at 85 investiga-
tional sites that each enrolled between one and
399 subjects, who are included in this analysis,
with implantations occurring between August of
2005 and May of 2012. A total of 2795 women with
2-year postimplantation data received Natrelle
X-style implants for breast reconstruction in the
Continued Access study and the Continued Access
Reconstruction/Revision Expansion study. The
median age in the study cohort was 50 years, and
the median body mass index was 28.0 kg/m?. Most
subjects were white, married, and had attended
college (Table 1). The majority of subjects (76.0
percent) had undergone reconstruction of both
breasts: indications included mastectomy for can-
cer and prophylactic mastectomy in the contralat-
eral breast (40.9 percent), bilateral mastectomy
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Table 1. Demographic Data for Women Undergoing
Reconstruction

Characteristic Value (%)
No. 2795
Age, yr
Median 50
Range 18-82
Body mass index, kg/m?
Median 28.0
Range 16.3-60.3
Race
White 2474 (88.1)
Black 103 (3.7)
Asian 76 (2.7)
Hispanic 64 (2.3)
Other 28 (1.0)
Not provided 64 (2.3)
Marital status
Single 266 (9.5)
Married 2111 (75.5)
Widowed 89 (3.2)
Separated 30 (1.1)
Divorced 297 (10.6)
Not provided 2 (0.1)
Education
Less than high school 20 (0.7)
High school graduate 352 (12.6)
Some college 648 (23.2)
College graduate 1096 (39.2)
Post-college 632 (22.6)
Not provided 47 (1.7)

for cancer (20.5 percent), mastectomy for cancer
in one breast and contralateral augmentation
for asymmetry in the contralateral breast (7.2
percent), and bilateral prophylactic mastectomy
(7.0 percent). The main indication for unilateral
reconstruction was mastectomy for cancer in one
breast (22.7 percent of all subjects).

Overall, a total of 4912 devices were implanted,
with all women receiving at least one X-style
implant (Table 2). The most commonly used
implants were full height, extra-full projection
[n=2487 (50.6 percent of all implants) ] and mod-
erate height, extra-full projection [n = 1961 (39.9
percent) |. The most common sizes used were 560
cc (n=392),495 cc (n=384), and 450 cc (n=318)
among full height, extra-full projection implants;
and 520 cc (n = 312), 445 cc (n = 270), and 410
cc (n = 282) among moderate height, extra-full
projection implants.

The majority of devices were implanted in a
partial submuscular [n = 2837 (57.8 percent)] or
complete submuscular position [n = 1854 (37.7
percent) | and through a mastectomy scar incision
[n=4057 (82.6 percent)]. Reconstruction was per-
formed using tissue expanders after mastectomy in
91.8 percent of cases (4508 of 4912); the remain-
der had one-stage/immediate-implant reconstruc-
tion. General anesthesia was used in nearly all
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Table 2. Device and Surgical Characteristics Table 3. Cumulative Risk Rates by Subject through 2

Years

Characteristic

No. (%)

Complication Cumulative Risk Rate (95% CI)

Device characteristics
No. of devices 4912
Product style

Local complication risk rates
occurring in 21% of

Full height, extra-full projection (FX) 2487 (50.6) subjects
Moderate height, extra-full projection (MX) 1961 (39.9) Asymmetry 4.8 (4.0-5.6)
Low height, extra-full projection (LX) 212 (4.3) Capsular contracture 3.3 (2.7-4.0)
Full height, full, moderate, or low Infection 3.1 (2.5-3.8)
projecuon 88 (1.8) Implant malposition 1.9 (1.4-2.4)
Moderate height, full, moderate, or Breast pain 1.8 (1.4-2.4)
low projection 140 (2.9) Redness 1.5 (1.1-2.0)
Low height, full, moderate, or Hypertrophic or other
_low projection 16 (0.3) scarring 1.4 (1.0-1.9)
Incision site Wrinkling/rippling 1.3 (0.9-1.8)
Mastectomy scar 4057 (82.6) Seroma or fluid
Inframammary 779 (15.9) accumulation 1.1 (0.8-1.6)
Periareolar 25 (0.5) Surgical risk rates
Breast scar 18 (0.4) Reoperation 21.6 (20.1-23.2)
Other 33 (0.7) Implant removal with
Unknown 1 (0.0) replacement 6.7 (5.8-7.7)
Implant location ) Implant removal without
Submuscular (partlal) 2837 (57.8) replacement 2.5 (20_32)
Submuscular (complete) 1854 (37.7)
Subtissue flap 128 (2.6)
Subcutaneous 40 (0.8)
Subglandular 31 (0.6) (=b percent) were capsulotomy (37.2 percent),
S Unlkn}?wn erist 28 (0.6) partial (anterior) capsulectomy (16.6 percent),
uilgéfzfcsuigzitgm 18 9795 nipple-areola complex (84 percent), full capsulec-
Procedure tomy (7.4 percent), revision of pocket or fold (6.7
Immediate reconstruction 2426 (86.8)  percent), partial (posterior) capsulectomy (5.5
Delayed reconstruction 357 (12.8) d 1 hv (5.0
Contralateral augmentation 12 (0.4) percent), and capsulorraply (5. percent).
Indication
Bilateral 2125 (76.0) Safety
Unilateral 677 (24.2) . .
Anesthesia Local complication rates were low during the
General 2767 (99.0)  2-year period following reconstruction (Table 3).
Iﬁ‘iﬁilwwn Zg’ Egg; The cumulative risk rate for any single complica-
Surgical facility tion did not exceed 5 percent. Asymmetry had
Hospital ) B 1420 (50.7)  the highest cumulative risk at 4.8 percent, and was
}Fjif;iisé?;glsngfgggmal facility 13}); 2371?) followed in order of decreasing risk by capsular
Unknown 6 (0.2) contracture (3.3 percent) and infection (3.1 per-

subjects, with the procedure performed slightly
more frequently in a hospital than in a freestand-
ing surgical facility (50.7 percent and 47.0 percent,
respectively). The remaining cases were performed
in a physician’s office. Implant pockets were irri-
gated for 4496 of 4912 implanted devices (91.5
percent) and may have involved more than one
type of pocket irrigation. The majority of pock-
ets were irrigated with antibiotics [n = 3703 (75.4
percent) ], followed by povidone-iodine [n = 1176
(23.9 percent)], local anesthetics [n = 748 (15.2
percent)], and steroids [n = 23 (0.5 percent)].
Drains were placed for 2956 of 4912 (60.2 percent)
implanted devices. One or more concurrent breast
procedures were performed with the majority of
reconstruction operations [n = 3661 (74.5 per-
cent) |. The most common concurrent procedures

cent). Cumulative risks of implant malposition and
wrinkling/rippling were less than 2 percent. The
cumulative risk of reoperation was 21.6 percent by
subject and 16.6 percent by device, with the pri-
mary reasons for reoperation reported as scarring
(n=97), asymmetry (n=89), implant malposition
(n = 78), and infection (n = 71). The cumulative
risks of explantation by subject with or without
implant replacement were 6.7 percent and 2.5
percent, respectively. Overall, the most frequent
primary reasons for implant removal were infec-
tion (n = 62), asymmetry (n = 57), subject request
for change in implant style and/or size (n = 44),
implant malposition (n = 32), and capsular con-
tracture (n = 31). Device rupture was the cause
of reoperation and explantation in one subject.
No cases of double capsule formation or breast
implant-associated anaplastic large-cell lymphoma
were reported in the course of this study.
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Fig. 1. Physician and subject satisfaction with the Natrelle X-style implants at 2 years.

Fig. 2. A 35-year-old bilateral two-stage breast reconstruction subject. Resultant breast shape at 2 years with Natrelle 410 full
height, extra-full projection 455-cc implants.

Satisfaction and Implant Effectiveness

Satisfaction with the X-style implants was high
at 2 years. Using a five-point scale, 96.3 percent of
physicians and 91.1 percent of subjects indicated
that they were somewhat satisfied or definitely sat-
isfied with the implants (Fig. 1). At 2 years after
implantation, 97.0 percent of physicians reported
that the shape of the breast reflected the shape of
the implant, and 97.1 percent indicated that the
breast implant had maintained its original posi-
tion. In addition, subjects reported significant
improvements at 1 and 2 years after implantation
in satisfaction with breast shape, breast size, breast
feel or touch, overall satisfaction with the breast,
and with how well breasts matched (p < 0.001 for
all comparisons before versus 1 and 2 years after
implantation). Images of a subject who received
bilateral full height, extra-full projection implants
depict a more vertical footprint of the implant,
excellent lower pole projection, and nice slope of
the reconstructed breast mound (Fig. 2), whereas
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images of a subject who received bilateral moder-
ate height, extra-full projection implants show a
shorter, wider footprint of the implant, and good
lower pole projection (Fig. 3). Both images were
taken at 2 years after implantation. Figure 4 shows
images of a subject taken preoperatively (Fig. 4,
above) and at 2 years after implantation (Fig. 4,
below), with a unilateral reconstruction of the left
breast using a full height, extra-full projection
implant.

DISCUSSION

Concern about the safety of silicone gel breast
implants relates largely to risk of complications,
including device rupture and the need for addi-
tional surgery. The most common local com-
plications are capsular contracture, hematoma,
infection, asymmetry, and malformation.”” The
present study provides robust prospective data on
the safety of Natrelle 410 X-style implants in sub-
jects undergoing breast reconstruction following

Copyright © 2015 American Society of Plastic Surgeons. Unauthorized reproduction of this article is prohibited.
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Fig. 3. A 45-year-old post-bilateral breast reconstruction subject with a body mass index of 34 kg/m?. Resultant breast shape at 2
years with Natrelle 410 moderate height, extra-full projection 685-cc implants.

Fig. 4. A unilateral, two-stage breast reconstruction subject with concomitant breast reduction for symmetry. Preoperative
(above) and resultant breast shape at 2 years (below) with Natrelle 410 full height, extra-full projection 615-cc implant.

mastectomy. The cumulative 2-year risk of local
complications was low. No individual complica-
tion had a cumulative risk greater than 5 percent,
and only asymmetry, capsular contracture, and
infection had cumulative risks greater than 3 per-
cent. The 2-year risk of implant malposition was
only 1.9 percent.

These findings are consistent with results from
the Natrelle 410 Core study, which evaluated the

four Natrelle 410 styles approved in the United
States in 2013 (FM, FF, MM, and MF).! In the
subset of 225 women who had breast reconstruc-
tion, the complications with the highest 3-year
risk were asymmetry (8.7 percent), capsular con-
tracture (5.9 percent), and implant malposition
(4.9 percent). These rates are higher than rates
in the present report, but also reflect an addi-
tional year of follow-up. However, the higher

643

Copyright © 2015 American Society of Plastic Surgeons. Unauthorized reproduction of this article is prohibited.



Plastic and Reconstructive Surgery ® October 2015

rate of asymmetry in the Core study also reflects
the smaller proportion of subjects who under-
went bilateral procedures compared with the
cohort receiving X-style implants. In the Core
study, 129 subjects (57.3 percent) in the recon-
struction cohort underwent bilateral procedures
compared with 76.0 percent of subjects in the
present study. The cumulative risks of reoperation
(21.6 percent), implant removal with replacement
(6.7 percent), and implant removal without
replacement (2.5 percent) at 2 years in the pres-
ent study were also consistent with the results in
subjects receiving moderate projection and full
projection implants in the Core study at 3 years
(31.8, 13.8, and 3.5 percent, respectively).! The
safety of the Natrelle 410 implants was maintained
at 10 years during the 10-year Core study.’

The comparison of our results with those from
the Core study suggests that X-style implants do
not have higher complication rates relative to
moderate or full projection implants. This conclu-
sion is supported by a recent retrospective pooled
analysis showing that full or extra-full projection
implants were not associated with greater risk of
capsular contracture, malposition, or other com-
plications compared with low height,moderate
projection implants.” Other studies using extra-
full projection implants demonstrate their feasi-
bility in breast reconstruction. In a report on 400
consecutive cases of breast reconstruction with
anatomical, gel-cohesive, extra-full projection
implants in women undergoing skin-sparing mas-
tectomy, subjects were followed for a mean of 32.4
months." Overall, complications occurred in 71
subjects (17.8 percent); most frequently, capsular
contracture (11.3 percent). Implant removal was
required in 15.3 percent of cases. The complica-
tion rate was reported as 9.5 percent in a study
using the Natrelle X-style implants for breast
reconstruction in 234 women with follow-up for
an average of 18 months; Baker grade III capsular
contracture was observed in 15.5 percent of the
breasts.'* Sixteen subjects (7.7 percent) received
an implant replacement to improve the cosmetic
result more than 1 year after primary surgery.

Physician and subject assessments at 2 years
provided a measure of the effectiveness of the
X-style implants for breast reconstruction. Along
with overall assessments, patients reported
improved satisfaction after implantation regard-
ing important aspects of the visual appearance
and feel of their breasts. Comparisons of satisfac-
tion rates across studies are inherently difficult.
Nevertheless, the high satisfaction rates reported
by physicians and subjects in this study are
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consistent with those obtained with the moderate
and full projection Natrelle 410 implants in the
Core study.! Moreover, they compare favorably
with satisfaction rates in other studies of extra-full
projection implants in breast reconstruction.'®!*
In addition, when determined at 2 years, most
physicians reported that the shape of the recon-
structed breast reflected the shape of the implant
and that the breast implant had maintained its
original position.

This study has several limitations. First, mag-
netic resonance imaging was not incorporated
into the study design; therefore, an accurate esti-
mate of device rupture was not obtained. In the
Core study, a subset of subjects underwent silent
screening for device rupture. At 3 years, the over-
all risk of suspected or confirmed rupture across
all cohorts of the Core study was 0.8 percent by
implant.! In the data sets at 6 and 10 years, the
overall risk of implant rupture across all cohorts
was 3.8 percent and 5.7 percent, respectively.**
Second, information on postimplantation radia-
tion therapy was not collected. Radiation ther-
apy after implantation has been associated with
higher complication and reoperation rates and
lower satisfaction and aesthetic outcomes.'>!®
Third, the availability and use of surgical scaffold
devices to provide soft-tissue support and repair
in breast reconstruction surgery is a relatively
recent development'”; these cohort studies were
designed, initiated, and conducted before their
widespread availability and thus do not include
data on their use.

Determining the appropriate style of Natrelle
410 implant for women undergoing breast recon-
struction is critical for achieving the reduced
complication and reoperation rates and the
high satisfaction rates observed in this study. In
the experience of the authors, candidates most
appropriate for X-style implants include those
with a contralateral breast having slope and base
dimensions similar to those of the X-style implant,
patients undergoing bilateral reconstruction who
desire more projection and have adequate skin
envelopes after expansion, and patients under-
going nipple-sparing mastectomy who have a
longer inframammary fold—to-nipple dimension
that would require greater projection in the lower
pole to maintain good positioning of the nipple-
areola complex.

CONCLUSIONS

The safety profile of Natrelle 410 extra-full
projection implants mirrors the safety profile of
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Natrelle 410 moderate-projection and full-projection
implants in women undergoing breast reconstruc-
tion. Physicians and subjects were highly satisfied
with the results of implant surgery after 2 years.
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