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Background: Natrelle 410 silicone breast implants are approved in the Unit-
ed States for breast augmentation, reconstruction, and revision.

Methods: In two ongoing, prospective, multicenter 10-year studies, 17,656 sub-
jects received Natrelle 410 implants for augmentation (n = 5059), revision-aug-
mentation (n = 2632), reconstruction (n = 7502), or revision-reconstruction
(n = 2463). Capsular contracture, implant malposition, and late seroma were
documented. Cox proportional hazards regression analyses evaluated potential
associations between subject-, implant-, and surgery-related factors and these
complications.

Results: Median follow-up was 4.1, 2.6, 2.1, and 2.3 years in the augmentation,
revision-augmentation, reconstruction, and revision-reconstruction cohorts, re-
spectively. Incidence of capsular contracture across cohorts ranged from 2.3 to
4.1 percent; malposition, 1.5 to 2.7 percent; and late seroma, 0.1 to 0.2 percent.
Significant risk factors for capsular contracture were subglandular implant
placement, periareolar incision site, and older device age in the augmenta-
tion cohort (p< 0.0001), older subject age in the revision-augmentation cohort
(p<0.0001), and higher body mass index (p=0.0026) and no povidone-iodine
pocket irrigation (p = 0.0006) in the reconstruction cohort. Significant risk
factors for malposition were longer incision size in the augmentation cohort
(p=0.0003), capsulectomy at the time of implantation in the reconstruction
cohort (p=0.0028), and implantations performed in physicians’ offices versus
hospitals or standalone surgical facilities in both revision cohorts (p < 0.0001).
The incidence of late seroma was too low to perform risk factor analysis.
Conclusions: These data reaffirm the safety of Natrelle 410 implants. Knowl-
edge of risk factors for capsular contracture and implant malposition offers
guidance for reducing complications and optimizing outcomes. (Plast. Re-
constr. Surg. 139: 1, 2017.)
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During this period, advances in shape, surface
features, and composition have led to improved
safety and high levels of patient satisfaction.
The Natrelle 410 breast implant (Allergan plc,
Dublin, Ireland) is a teardrop-shaped, textured,
highly cohesive silicone gel implant designed to
mimic the natural slope of the breast."? It has a
Biocell (Allergan) textured shell surface consist-
ing of irregularly arranged depressions with a
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mean pore diameter of 300 mm (range, 100 to
600 mm), which is designed to reduce implant
mobility and, therefore, minimize the risk of
rotation.** The Natrelle 410 breast implant was
introduced initially in Europe in 1993 and was
approved by the U.S. Food and Drug Adminis-
tration in 2013. It is manufactured in 12 styles,
combining different ratios of height (low, moder-
ate, or full) and projection (low, moderate, full,
or extra full).* Each style is designated by two let-
ters corresponding to the height and projection,
respectively (e.g., FM indicates full height, mod-
erate projection). The long-term safety and effec-
tiveness of Natrelle 410 implants are supported
by results from a 10-year, prospective multicenter
study.” At 10 years, satisfaction rates of subjects
who received Natrelle 410 implants were 96 per-
cent in primary augmentation, 93 percent in pri-
mary reconstruction, and more than 87 percent
in revision procedures.’

Capsular contracture and implant malposi-
tion are common causes for revision surgery after
breast implantation.” In the long-term study,
these complications occurred at lower rates with
Natrelle 410 compared with prior reports of stan-
dard round gel implants.***" Late seroma is a rare
complication that manifests as fluid collection in
the periprosthetic space occurring more than 1
year after implantation."” Interest in late seroma
has increased because of its similar clinical presen-
tation compared with breast implant-associated
anaplastic large cell lymphoma.'"'* Most cases of
late seroma have been observed in subjects receiv-
ing textured implants, but whether any relation-
ship exists between a particular textured implant
and late seroma is not clear."” The present report
analyzes potential risk factors for development of
capsular contracture, implant malposition, and late
seroma in subjects receiving Natrelle 410 breast
implants in two ongoing, prospective, multicenter
studies.

PATIENTS AND METHODS

These analyses were based on data collected
through July 31, 2014, in the Continued Access
and Continued Access Reconstruction/Revision
Expansion clinical trials. Data from these ongoing
10-year trials were pooled, as they had similar study
designs. Natrelle 410 devices were implanted by
surgeons certified by the American Board of Plas-
tic Surgery with experience placing silicone-filled
implants. Investigators for the Continued Access
trial were required to have participated in the 410
pivotal study, and investigators for the Continued
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Access Reconstruction/Revision Expansion trial
were required to have participated in either the
410 pivotal study or another Allergan-sponsored
study of shaped gel implants. All investigational
sites had sufficient support staff to meet the
study’s documentation objectives. Both studies
were conducted in compliance with U.S. Food
and Drug Administration requirements. Each
site obtained approval from the relevant institu-
tional review board before enrolling any subjects.
All subjects provided written informed consent
before surgery.

Subject Eligibility

The Continued Access study enrolled sub-
jects presenting for primary breast augmenta-
tion, primary breast reconstruction, or breast
implant revision surgery, whereas the Contin-
ued Access Reconstruction/Revision Expansion
trial enrolled only subjects presenting for breast
reconstruction or implant revision. Eligible sub-
jects were aged 18 years or older, had adequate
tissue available to cover the implants, and were
willing to follow all study requirements. Subjects
were excluded if they had advanced fibrocystic
disease considered to be premalignant without
accompanying subcutaneous mastectomy, breast
cancer without mastectomy, an abscess or infec-
tion 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.

Data Collection

All subjects were scheduled for regular moni-
toring for 10 years after implantation. The devel-
opment of capsular contracture, malposition,
and late seroma (i.e., occurring >l year after

Table 1. Risk Factors Analyzed

Category Potential Risk Factor

Subject factors
Device factors
Operative factors

Age, body mass index, and ptosis

Size, height, and device age

Incision site, incision size, implant
location, antibiotic pocket irriga-
tion, povidone-iodine pocket
irrigation, capsulectomy at implan-
tation, mastopexy at implantation,
and hospital or surgical facility
versus physician’s office
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implantation) was documented on standard-
ized case report forms at the time of occurrence
and reported by investigators to the study spon-
sor. Potential risk factors related to the subject,
implant, operation, and facility were collected on
case report forms before implantation (Table 1).

Statistical Analysis

A Cox proportional hazards regression analy-
sis was performed for possible associations with
the development of capsular contracture, mal-
position, and late seroma in each of the four
study cohorts: primary breast augmentation, revi-
sion-augmentation, primary breast reconstruc-
tion, and revision-reconstruction. Marginal and

Table 2. Subject and Surgical Characteristics

multivariable models were constructed as appro-
priate for each of the potential risk factors; mar-
ginal models resulting in a significance of p < 0.25
were entered into a multivariable model, with
a stay criterion of p < 0.01, using the backward
elimination technique. Categorical covariate fac-
tors (e.g., inframammary versus periareolar site)
and continuous covariates (e.g., body mass index,
incision size) were analyzed using analysis of vari-
ance, or Kruskal-Wallis tests when a categorical
and a continuous covariate were compared, chi-
square or Fisher’s exact tests when comparing two
categorical covariates, or Pearson or Spearman
correlation coefficients when comparing two con-
tinuous covariates (as appropriate). Statistically

Revision-
Primar Revision- Primar Reconstruction
Characteristic Augmentation (%) Augmentation (%) Reconstruction (%) (%)
No. of subjects 5059 2632 7501 2463
Age, yr
Median 36 46 50 54
Range 18-82 20-86 18-98 20-88
Age 250 yr 382 (7.6) 1117 (42.4) 3892 (51.9) 1756 (71.3)
Race/ethnicity
White 4500 (88.6) 2401 (90.8) 6434 (85.4) 2198 (89.1)
Asian 227 (4.5) 52 (2.0) 243 (3.2) 30 (1.2)
Hispanic 154 (3.0) 73 (2.8) 249 (3.3) 70 (2.8)
Black 58 (1.1) 28 (1.1) 291 (3.9) 75 (3.0)
Other 55 (1.1) 28 (1.1) 100 (1.3) 25 (1.0)
Unknown 83 (1.6) 61 (2.3) 213 (2.8) 68 (2.8)
BMI, kg/m?*
Median 20.9 24.5 27.4 26.8
Range 15.4-47.0 12.1-43.6 15.4-60.3 14.3-61.8
Surgical setting
Hospital 749 (14.8) 860 (32.6) 4331 (57.6) 1330 (54.0)
Freestanding surgical facility 3452 (68.2) 1369 (51.9) 2915 (38.8) 1001 (40.6)
Physician’s office 848 (16.8) 395 (15.0) 236 (3.1) 123 (5.0)
Unknown 11 (0.2) 12 (0.5) 34 (0.5) 11 (0.4)
No, of devices implanted 10,091 5169 12,644 4081
Incision site
Inframammary 9239 (91.6) 3891 (75.3) 2096 (16.6) 1140 (27.9)
Mastectomy scar 17 (0.2) 420 (8.1) 10,350 (81.9) 2764 (67.7)
Periareolar 620 (6.1) 558 (10.8) 68 (0.5) 58 (1.4)
Mastopexy 158 (1.6) 194 (3.8) 10 (0.1) 10 (0.2)
Other or unknown 43 (0.4) 96 (1.9) 125 (0.1) 110 (2.7)
Implantation location
Submuscular, partial 8899 (88.2) 3531 (68.3) 6660 (52.7) 2379 (58.3)
Submuscular, complete 237 (2.3) 411 (8.0) 5382 (42.6) 1301 (31.9)
Subglandular 943 (9.3) 1131 (21.9) 125 (1.0) 136 (3.3)
Subtissue flap 4 (<0.1) 34 (0.7) 314 (2.5) 120 (2.9)
Subcutaneous 6 (0.1) 38 (0.7) 104 (0.8) 112 (2.7)
Other or unknown 6 (0.1) 28 (0.5) 69 (0.5) 34 (0.8)
Pocket irrigation 7924 (78.5) 4460 (86.3) 11,423 (90.4) 3534 (86.6)
Type of pocket irrigation
Antibiotic 7206 (71.4) 3886 (75.2) 9974 (78.9) 2920 (71.6)
Local anesthetic 2865 (28.4) 1122 (21.7) 1497 (11.8) 576 (14.1)
Povidone-iodine 1695 (16.8) 1054 (20.4) 2542 (20.1) 914 (22.4)
Steroid 241 (2.4) 76 (1.5) 119 (0.9) 36 (0.9)
Other 15 (0.1) 78 (1.5) 18 (0.1) 11 (0.3)
No. of drains placed 863 (8.6) 2816 (54.5) 7599 (60.1) 2361 (57.9)

BMI, body mass index.
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significant risk factors were presented as summary
statistics. Unadjusted risk ratios were determined
directly from the reported incidence of each com-
plication for all marginal models, whereas the
adjusted risk ratio and its 95 percent confidence
interval were calculated from the multivariable
model, which adjusts for the other significant pre-
dictors in the model.

RESULTS

Subjects

A total of 17,656 subjects received Natrelle
410 breast implants for augmentation (n = 5059),
revision-augmentation (n = 2632), reconstruction
(n = 7502), or revision-reconstruction (n = 2463)
(Table 2). At the time of implantation, the median
age in these cohorts ranged from 36 to 54 years,
and the median body mass index ranged from
20.9 to 27.4 kg/m?®. Subjects in each cohort were
predominantly white. Because of the ongoing
study enrollment, some subjects have been stud-
ied through 10 years of follow-up, whereas others
were more recently enrolled. All subjects had sur-
passed the l-year time point after implantation,
and 93.9 percent had surpassed the 2-year time
point. Mean follow-up after implantation was 4.1
years for the augmentation group, 3.7 years for
the revision-augmentation group, 2.9 years for
the reconstruction group, and 3.5 years for the
revision-reconstruction group.

Devices

A total of 31,985 devices were implanted,
including 10,091 in the augmentation cohort,
5169 in the revision-augmentation cohort, 12,644
in the reconstruction cohort, and 4081 in the revi-
sion-reconstruction cohort (Table 3). The styles of
the Natrelle 410 device that were implanted varied
by cohort, with most augmentations using full- or
moderate-projection devices and most reconstruc-
tions performed with extra-full- or full-projection
implants. The three most frequently used implants
in the primary augmentation cohort were the full
height, moderate projection, moderate height,
full projection, and full height, full projection
styles. In the revision-augmentation cohort, they
were the full height, extra-full projection, mod-
erate height, full projection, and full height, full
projection styles. The full height, extra-full projec-
tion, moderate height, extra-full projection, and
moderate height, full projection were the most
commonly used in the primary reconstruction
cohort, and the full height, extra-full projection,
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full height, full projection, and moderate height,
full projection styles were used most frequently in
the revision-reconstruction cohort.

The most frequently used implant sizes for
each implant style were similar across respective
primary and revision procedures (Table 3). For
example, for the full height, extra-full projection
implants, the 360-cc and 495-cc sizes were favored
for primary augmentation and revision-augmen-
tation, respectively, whereas the 560-cc and 495-
cc sizes were favored for primary reconstruction
and revision-reconstruction, respectively. For the
full-height, full-projection implants, the 375-cc
size was favored for both primary augmentation
and revision-augmentation, whereas the 375-cc
and 425-cc sizes were equally favored for primary
reconstruction and the 535-cc size was favored for
revision-reconstruction.

Surgical Procedures

Augmentation procedures were mostly per-
formed by means of an inframammary incision,
and reconstruction procedures were mostly per-
formed through an incision in the mastectomy
scar (Table 2). In each cohort, the majority of
devices were implanted using a partial submuscu-
lar placement ranging from 52.7 percent in the
primary reconstruction cohort to 88.2 percent in
the primary augmentation cohort. Complete sub-
muscular placement was the next most common
for both the primary reconstruction and revision-
reconstruction cohorts, and subglandular was the
next most common placement in both the pri-
mary augmentation and revision-augmentation
cohorts. Pocket irrigation was used in the majority
of implant surgeries, ranging from 78.5 percent
for primary augmentation to 90.4 percent for pri-
mary reconstruction. Antibiotics were included
in pocket irrigation in at least 70 percent of the
implant surgeries in each cohort, with povidone-
iodine included in 16.8 to 22.4 percent and local
anesthetics included in 11.8 to 28.4 percent of
cases. The majority of augmentation procedures
were performed in freestanding surgical facilities,
whereas most reconstruction procedures were
performed in hospitals. A small percentage of pro-
cedures were performed in a physician’s office.

Capsular Contracture

Capsular contracture events occurred for
234 implants (2.3 percent) in the augmentation
cohort, 212 implants (4.1 percent) in the revision-
augmentation cohort, 391 implants (3.1 percent)
in the reconstruction cohort, and 164 implants
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Table 3. Three Most Frequently Used Implant Sizes for Each Natrelle 410 Breast Implant Style

Primary Revision- Primary Revision-
Natrelle 410 Style Augmentation (%) Augmentation (%) Reconstruction (%) Reconstruction (%)
Devices implanted 10,091 5169 12,643 4081
Full height, 905 (9.0) 1185 (22.9) 3995 (31.6) 1263 (30.9)
extra-full 360 g; 229 (25.3) 495 g; 164 (13.8) 560 g; 600 (15.0) 495 g; 176 (13.9)
projection 315 g; 223 (24.6) 410 g; 161 (13.6) 495 g; 596 (14.9) 560 g; 174 (13.8)

Full height, full
projection

Full height, mod-
erate projection

Full height, low
projection

Moderate height,
extra-full
projection

Moderate height,
full projection

Moderate height,
moderate
projection

Moderate height,
low projection

Low height,
extra-full
projection

Low height, full
projection

Low height,
moderate
projection

Low height, low
projection

410 g; 159 (17.6)

1574 (15.6)

375 g; 649 (41.2)

290 g; 351 (22.3)

425 g; 213 (13.5)

3080 (30.5)

310 g; 1061 (34.4)

270°'g; 717 (23.3)

350 g; 657 (21.3)
41 (0.4)

220 g (tie); 14 (34.1)
950 g (tie); 14 (34.1)

320 g; 8 (19.5)
706 (7.0)

325 g; 206 (29.2)

370 g; 185 (26.2)

410 g; 99 (14.0)

2155 (21.4)

335 g; 580 (26.9)

375 g; 464 (21.5)

295 g; 452 (21.0)

1416 (14.0)

280 g; 342 (24.2)

320 g; 329 (23.2)

245 g; 229 (16.2)
24 (0.2)

220 g; 10 (41.7)

195 g; 6 (25.0)

170 g; 4 (16.7)

128 (1.3)
365 g; 37 (28.9)
330 g 30 (23.4)
405 g; 28 (21.9)

41 (0.4)
270 g; 12 (29.3)
240 g; 11 (26.8)
310 g; 6 (14.6)

20 (0.2)
220 g (tie); 7 (35.0)
250 g (tie); 7 (35.0)
320 g; 5 (25.0)

SO

360 g; 144 (12.2)
1037 (20.1)
375 g; 233 (22.5)
425 g; 195 (18.8)
535 g; 166 (16.0)
588 (11.4)
350 g; 143 (24.3)
395'g; 99 (16.8)
310 g; 98 (16.7)

35 (0.7)

250 g (tie); 12 (34.3)
320 g (tie); 12 (34.3)

220 g;6 (17.1)

473 (9.2)
370 g; 83 (17.5)
410 g; 78 (16.5)
445 g; 74 (15.6)
1082 (20.9)
375 g; 225 (20.8)
335 g; 192 (17.7)
420 g; 144 (13.3)
606 (11.7)
320 g; 126 (20.8)
280 g; 118 (19.5)
360 g; 106 (17.5)

34 (0.7)
220 g; 13 (38.2)
195 g (tie); 9 (26.5)
285 g (tie); 9 (26.5)

31 (0.6)
455 g; 7 (22.6)
290 g (tie); 6 (19.4)
625 g (tie); 6 (19.4)
11 (0.2)
390 g; 3 (27.3)
205 g (tie); 2 (18.2)
270 g (tie); 2 (18.2)
26 (0.5)
250 g; 11 (42.3)
140 g; 6 (23.1)
320 g; 4 (15.4)

8(0.2)
300 g; 3 (37.5)

240 g (tie); 2 (25.0)

180 g (tie); 2 (25.0)

450 g; 504 (12.6)
1551 (12.3)
375 g (tie); 249 (16.1)
425 g (tie); 249 (16.1)

475 g; 237 (15.3)
455 (3.6)

310 g; 76 (16.7)

395 g: 62 (13.6)

350 g; 56 (12.3)
62 (0.5)

320 g; 17 (27.4)

190 g; 14 (22.6)

250 g; 12 (19.4)

3135 (24.8)

520 g; 496 (15.8)

410 g; 449 (14.3)

445 g; 419 (13.4)

1938 (15.3)

470 g; 321 (16.6)

375 g; 273 (14.1)

580 g; 240 (12.4)
558 (4.4)

360 g; 98 (17.6)

320 g; 88 (15.8)

400 g; 74 (13.3)
121 (1.0)

170 g; 29 (24.0)

220 g; 28 (23.1)

125 g/285 g (tie);

21 (17.4)

380 (3.0)

625 g; 88 (23.2)

455 g: 69 (18.2)

570 g; 56 (14.7)
222 (1.8)

390 g; 40 (18.0)

490 g; 37 (16.7)

540 g; 31 (14.0)
60 (0.5)

320 g; 25 (41.7)

250 g; 22 (36.7)
220 g; 4 (6.7)

87 (0.7)
300 g; 20 (23.0)
240 g: 18 (20.7)
210 g; 17 (19.5)

615 g; 169 (13.4)
713 (17.5)
535 g; 131 (18.4)
495 ¢: 110 (15.4)
375 g; 88 (12.3)
225 (5.5)
310 g; 39 (17.3)
395 g: 37 (16.4)
350 g; 35 (15.6)
21 (0.5)
140 g (tie); 5 (23.8)
250 g (tie); 5 (23.8)
320 g; 4 (19.0)
657 (16.1)
520 g; 102 (15.5)
445 g; 95 (14.5)
550 g; 90 (13.7)
698 (17.1)
580 g; 101 (14.5)
525 g; 94 (13.5)
420 g; 88 (12.6)
210 (5.1)
320 g (tie); 32 (15.3)
400 g (tie); 32 (15.3)
280 g; 31 (14.8)
26 (0.6)
285 g; 12 (46.2)
125 g; 6 (23.1)
220 g; 3 (11.5)

132 (3.2)
625 g; 28 (21.2)
515 g; 25 (18.9)
455 g; 21 (15.9)
79 (1.9)
390 g; 18 (22.8)
440 g; 13 (16.5)
595 g; 10 (12.7)
11 (0.3)
320 g 5 (45.5)
250 g; 3 (27.3)
190 g/220 g/410 g (tie);
1(9.1)

19 (0.5)
300 g; 7 (36.8)
180 g; 5 (26.3)

135 g/210 g/240 g (tie);

2 (10.5)

(4.0 percent)

cohort. Risk factors for development of capsular
contracture varied across cohorts (Table 4). Nota-
bly, device size and height did not significantly
affect risk in any cohort. In the primary augmenta-
tion cohort, subglandular placement of the device
was the strongest univariate risk factor for develop-
ment of capsular contracture (adjusted risk ratio,
2.89; p<0.0001). Older device age and periareolar

n

the revision-reconstruction

incision site were also significantly associated with

capsular contracture risk (both p < 0.0001). No
subject-related risk factors were identified in the
primary augmentation cohort. Older subject age
was the only factor associated with capsular con-
tracture risk in the revision-augmentation group
(p < 0.0001). Higher body mass index levels (p =
0.0026) and absence of povidone-iodine pocket
irrigation (p=0.0006) were risk factors associated
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with capsular contracture in the primary recon-
struction cohort. No significant risk factor was
identified in the revision-reconstruction group.
Double capsule formation was not prospectively
followed in these studies; however, one anecdotal
report of this complication was recorded.

Malposition

Malposition was reported for 147 implants (1.5
percent) in the primary augmentation cohort, 141
implants (2.7 percent) in the revision-augmenta-
tion cohort, 214 implants (1.7 percent) in the pri-
mary reconstruction cohort, and 112 implants (2.7
percent) in the revision-reconstruction cohort.
Risk of malposition was not associated with any sub-
ject- or device-related factors, but was significantly
associated with longer incision size in the primary
augmentation cohort (p = 0.0003) and with cap-
sulectomy performed at the time of implantation
in the primary reconstruction cohort (p = 0.0028)
(Table 5). In the two revision cohorts, risk of mal-
position was two to three times higher for implan-
tations performed in a physician’s office compared
with a hospital or standalone surgical facility (both
$<0.0001).

Late Seroma

Overall, seroma was identified more than
1 year after implantation in 31 of the 31,985
implants (0.1 percent). Rates were 0.06 percent

in the primary augmentation cohort, 0.15 percent
in the revision-augmentation cohort, 0.06 per-
cent in the primary reconstruction cohort, and
0.22 percent in the revision-reconstruction cohort
(Table 6). Development of late seroma was bilat-
eral in five subjects and unilateral in 21 subjects.
All unilateral cases occurred in the right breast.
The cases of late seroma were insufficient to
perform a risk factor analysis. All cases occurred
with submuscular device placement. No obvious
trends toward the development of late seroma
were observed in relation to subject age or body
mass index, device size, style, or incision site. Four
cases of breast implant-associated anaplastic large
cell lymphoma were reported. One case each was
reported in the augmentation, revision-augmenta-
tion, reconstruction, and revision-reconstruction
cohorts. In these four subjects, breast implant—
associated anaplastic large cell lymphoma was
diagnosed from approximately 3.5 to 11.6 years
after implantation.

DISCUSSION

The present analysis reaffirms the safety of the
Natrelle 410 breast implant in women undergoing
primary breast augmentation, postmastectomy
breast reconstruction, or revision after augmen-
tation or reconstruction. Across the four cohorts,
the incidence of capsular contracture ranged
from 2.3 to 4.1 percent, implant malposition

Table 4. Risk Factors for Capsular Contracture by Indication

Capsular Contrac-  Unadjusted Risk  Adjusted Risk Ratio
Risk Factor Total Implants ture (%) Ratio (95% CI) p
Primary augmentation 10,091 234 (2.3)
Mean device age, mo 77.8 102.4
Device age in 6-mo
increments — 1.10 (1.06-1.14) <0.0001
Incision site
Periareolar 615 37 (6.0) 2.96 2.15 (1.51-3.07) <0.0001
Inframammary 9232 187 (2.0) 1 1
Device placement
Subglandular 943 62 (6.6) 3.53 2.89 (2.15-3.88) <0.0001
Submuscular 9132 170 (1.9) 1 1
Revision-augmentation 5169 212 (4.1)
Subject age, mean, yr 46.8 50.4
Subject age in 10-yr
increments — 1.47 (1.28-1.67) <0.0001
Primary reconstruction 12,645 391 (3.1)
Mean BMI, kg/m? 24.82 25.42
Higher BMI — 1.03 (1.01-1.05) 0.0026
Povidone-iodine pocket
irrigation
Yes 2543 43 (1.7)
No 10,103 348 (3.4) 2 1.74 (1.27, 2.4) 0.0006
Revision-reconstruction 4085 164 (4.0)

No significant risk
factors

BMI, body mass index.
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Table 5. Risk Factors for Malposition by Indication

Total Implant Unadjusted Adjusted Risk
Risk Factor Implants Malposition (%) Risk Ratio Ratio (95% CI) p
Primary augmentation 10,091 147 (1.5)
Incision size (3-16 cm) 3438 40 (1.2)
Mean incision size, cm 5.2 5.7
Longer incision size — 1.44 (1.19-1.75) 0.0003
Revision-augmentation 5169 141 (2.7)
Facility
Physician’s office 778 37 (4.8) 2.00 2.22 (1.52-3.23) <0.0001
Hospital/surgical facility 4360 104 (2.4) 1
Primary reconstruction, n 12,643 214 (1.7)
Capsulectomy 2810 68 (2.4) 1.64 1.55 (1.16-2.07) 0.0028
No capsulectomy 9833 146 (1.5) 1
Revision-reconstruction, n 4081 112 (2.7)
Facility
Physician’s office 207 14 (6.8) 2.66 3.10 (1.77-5.43) <0.0001
Hospital/surgical facility 3852 98 (2.5) 1

ranged from 1.5 to 2.7 percent, and late seroma
ranged from 0.1 to 0.2 percent. The lower end of
incidence rates was found in subjects who under-
went primary breast augmentation, and the higher
incidence rates were reported for subjects who
underwent revision surgery. These rates are simi-
lar to those reported in earlier studies of Natrelle
410 breast implants at comparable follow-up time
points."*

The risk of capsular contracture was associated
with a periareolar incision site and subglandu-
lar device placement in the primary augmenta-
tion cohort, consistent with findings from other
studies with large cohorts.*'*! In the studies by
Namnoum et al.'* and Stevens et al.,'® the risk of
capsular contracture was also significantly higher
(p<0.03) with smooth surface devices versus those
having a textured surface, consistent with the
low rate of capsular contracture associated with
Natrelle 410 breast implants. Device age was also
identified as a significant risk factor for capsular
contracture in the primary augmentation cohort
in the current study (p < 0.0001), reflecting the
small increasing rate of this complication over
time. Modest increases in capsular contracture
rates over time have been reported with Natrelle
410 and other breast implants during long-term
follow-up.”® Higher body mass index was identi-
fied as the only significant risk factor for capsular
contracture in the primary reconstruction cohort.
Other studies have shown capsular contracture
risk to be associated with postmastectomy radia-
tion therapy.'!'” However, information about post-
implantation radiation therapy was not collected
in the current study.

Triple-antibiotic pocket irrigation has been
reported to reduce the incidence of capsu-
lar contracture after breast augmentation and

reconstruction.'”® Although antibiotic irrigation
was delivered in the majority of cases in this study,
the nature of the regimen was not collected.
Because multiple bacteria have been implicated
in producing capsular contracture, the irriga-
tion antibiotics delivered may not necessarily
have provided adequate coverage against these
organisms."

The risk of implant malposition was associated
with one risk factor in each cohort. These factors
included longer incision size in the primary aug-
mentation cohort, capsulectomy in the reconstruc-
tion cohort, and performing the implantation in
a surgeon’s office instead of a hospital or stand-
alone surgical facility in the revision cohorts. In
a previous analysis that included smooth and tex-
tured implants, the rate of moderate to severe
malposition was lower with inframammary inci-
sion sites versus periareolar or axillary sites; with
subpectoral versus subglandular placement; and
with Natrelle 410 textured, shaped, highly cohe-
sive silicone-filled breast implants versus smooth
surface, round, silicone-filled breast implants.'*

The rate of late seroma observed with the
Natrelle 410 breast implant is consistent with the
overall rate reported for breast implants in gen-
eral,'” although higher rates of late seroma have
been reported in smaller studies of subjects with
breast implants.***! No significant risk factors
for late seroma were identified with the Natrelle
410 breast implant, reflecting the small number
of late seroma cases [26 of 17,656 subjects (0.15
percent) and 31 of 31,992 implanted devices
(0.10 percent)]. It was recently suggested that
late seroma may be a phenomenon related to tex-
tured implants."”” However, as the rate observed
in this study is similar to that reported for breast
implants in general, it is unlikely that the Natrelle

7
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Table 6. Subjects with Unilateral or Bilateral Seroma Occurring More than 1 Year after Device Implantation

Subject
Indication/ Day Seroma Age BMI Device  Device Device Side of
Subject No. Reported (yr) (kg/m?) Size (cc)  Style Incision Site Placement  Implant
Primary augmentation
1 1531 30 225 360 FX Inframammary  Submuscular  Right
2 1428 48 22.6 375 FF Inframammary  Submuscular  Right
3 3298 42 22.5 270 FM Inframammary  Submuscular  Right
4 1488 29 22.0 425 FF Inframammary  Submuscular  Right
5 1159 38 27.9 475 FF Inframammary  Submuscular  Right
6 498 34 25.9 325 MX Inframammary  Submuscular  Right
Revision-augmentation
7 1613 58 22.7 395 FM Inframammary ~ Submuscular  Right
8 915 42 21.0 370 MX Mastectomy scar  Submuscular ~ Right
360 MM  Inframammary  Submuscular Right
9 459 51 20.4 360 MM  Inframammary  Submuscular Left
410 FX Not reported Submuscular ~ Right
10 1419 35 22.5 410 FX Not reported Submuscular  Left
11 514 42 229 690 FX Inframammary  Submuscular  Right
12 795 42 18.9 165 MF Periareolar Subglandular  Right
Primary reconstruction
13 1255 38 27.7 370 MX  Mastectomy scar Submuscular  Right
14 1266 48 30.1 525 MF Mastectomy scar  Submuscular ~ Right
450 FX Mastectomy scar  Submuscular  Right
15 1113 43 25.6 450 FX Mastectomy scar  Submuscular  Left
16 1715 42 18.8 475 FF Mastectomy scar  Submuscular ~ Right
535 FF Mastectomy scar Submuscular ~ Right
17 951 46 26.6 535 FF Mastectomy scar  Submuscular  Left
18 612 46 21.5 425 FF Mastectomy scar  Submuscular ~ Right
Revision-reconstruction
19 2408 57 25.7 245 MM  Mastectomy scar Notreported Right
20 512 45 23.8 595 FF Mastectomy scar Submuscular  Right
21 1155 56 26.7 560 FX Inframammary  Submuscular  Right
22 1051 56 21.7 410 FX Mastectomy scar  Submuscular  Right
23 557 54 21.9 370 MX  Mastectomy scar Submuscular  Right
370 MX Mastectomy scar  Submuscular  Right
24 370 52 23.8 370 MX  Mastectomy scar Submuscular  Left
25 369 70 22.2 425 FF Inframammary  Submuscular  Right
26 454 65 28.1 595 FF Inframammary  Submuscular  Right

BMI, body mass index; F, full; L, low; M, moderate; X, extra full.

410 breast implant itself confers an incremental
risk of late seroma relative to other implants.

Higher complication rates have been associ-
ated with extra-full projection implants compared
with lower profile implants.?*** However, the
risk of capsular contracture, malposition, or late
seroma was not associated with the size or the pro-
jection of the Natrelle 410 breast implants.

The findings of this study should be consid-
ered in light of the fact that results depended
on the consistent reporting of complications by
the investigators, thereby introducing a poten-
tial for bias. The investigators who participated
in the Continued Access and the Continued
Access Reconstruction/Revision Expansion stud-
ies were experienced surgeons who had partici-
pated in a previous pivotal trial of the Natrelle
410 breast implant or in another Allergan-spon-
sored study of shaped gel implants. Although
individual investigators are likely to be consistent
in their reporting of complications, differences
in reporting may be expected between the many
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investigators who participated in these studies.
Despite this limitation, the results of prospective
multicenter studies are likely to be less biased
than results obtained from retrospective analy-
ses. In addition, although the incidence of cap-
sular contracture was low, data on the course of
radiation therapy in these subjects are limited.
Therefore, conclusions about the impact of radi-
ation therapy on capsular contracture cannot
be drawn. The incidence of late seroma was also
low in this analysis; however, definitive informa-
tion may require follow-up at later time points.
Although long-term follow-up in large cohorts
of subjects presents substantial challenges, addi-
tional rigorous, prospective studies will continue
to strengthen our understanding of the poten-
tial relationships between breast implant devices
and procedures and late complications, such as
seroma and capsular contracture. Recognition
of the incidence of double capsule formation
and its potential association with various breast
implant procedures and devices was not well
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recognized when these lengthy studies were initi-
ated, but evolved over the course of the studies.*
Double capsule formation was not prospectively
followed; thus, no conclusions on incidence or
associated risk factors can be drawn.

CONCLUSIONS

These findings reaffirm the low rates of com-
plications in subjects receiving Natrelle 410 breast
implants in primary and secondary surgical set-
tings. Knowledge about the risk factors associated
with capsular contracture and implant malposi-
tion may offer additional guidance to surgeons
for reducing complication rates and optimizing
outcomes.

Patricia McGuire, M.D.
Parkcrest Plastic Surgery
845 North New Ballas Court
St. Louis, Mo. 63141
pmcguiremd@sbcglobal.net
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