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Abstract

Background To date, several attempts have been made to assess the safety of a silicone gel-
filled breast implant in Korea. Still, however, there is a paucity of data suggesting the safety of
the Mentor® MemoryGel™ Xtra (Mentor Worldwide LLC, Santa Barbara, CA) in a cohort of
Korean patients. We therefore conducted this multi-center, retrospective study to assess 2-year
safety outcomes of the Mentor® MemoryGel™ Xtra in Korean women.

Methods We evaluated a total of 4,052 patients (n=4,052) who received an implant-based
augmentation mammaplasty using the Mentor® MemoryGel™ Xtra at our hospitals between
September 26, 2018 and October 26, 2020. We finally included a total of 1,740 Korean women
(n=1,740; 3,480 breasts) in the current study. Through a retrospective review of the medical
records, we analyzed incidences of postoperative complications and estimated time-to-events
(TTES). Then, we plotted the Kaplan-Meier survival and hazards as a curve.

Results A total of 220 cases (12.6%) of postoperative complications occurred; these include
120 cases (6.9%) of early seroma, 60 cases (3.4%) of rippling, 20 cases (1.1%) of early
hematoma and 20 cases (1.1%) of capsular contracture. In addition, TTES were estimated at
387.72+26.86 days (95% CI 335.08-440.36).

Conclusions In conclusion, we describe preliminary 1-year safety outcomes of an implant-
based augmentation mammaplasty using the Mentor® MemoryGel™ Xtra in a cohort of Korean
patients. But further studies are warranted to corroborate our results.

Keywords: Breast; Breast Implantation; Kaplan-Meier Estimate; Magnetic Resonance

Imaging; Biofilms; Seroma.
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Introduction

Evolution of a silicone gel-filled breast implant is characterized by its superior design to that
of its predecessors. Plastic surgeons tend to switch to newer devices for the purposes of keeping
up with the latest implant technology.* Therefore, inconsistent distribution of breast implants in
the market and use of a heterogeneous mixture of the device in diverse surgical settings for
varying periods of time are inevitable.2* This makes it difficult to accurately assess treatment
outcomes and safety of an implant-based augmentation mammaplasty, which may be
compounded by two factors: a sporadic follow-up and a lack of mechanism to ensure a regular
follow-up.® Plastic surgeons should therefore accumulate sound clinical data about the safety of a
silicone gel-filled breast implant. It is of no doubt that prospective randomized controlled trials
are essential for measuring the safety of an implant-based augmentation mammaplasty.
Nevertheless, their results can be supported by evidence accumulated in a real-world clinical
setting whose characteristics include involvement of a diverse group of patients, a lack of fixed
treatment patterns and that of a continuous monitoring of patients’ outcomes although a regular
follow-up and patients’ adherence to treatments are essential factors of normal clinical practice.®
In this regard, it would be valuable to conduct a retrospective study for the purposes of
measuring real-world outcomes, such as the efficacy and safety of a silicone gel-filled breast
implant, in a cohort of patients.

According to the American Society for Aesthetic Plastic Surgery statistics, there was a 15.2%
increase in the number of augmentation mammaplasty between 2014 and 2018.” Currently, it is
ranked as the most common surgical aesthetic procedure for women in the US.2 It is widely
known that Korea is the “plastic surgery capital” of the world; the number of cosmetic

procedures per capita is the highest worldwide. According to the 2011 International Society of
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Aesthetic Plastic Surgery statistics, nearly 650,000 cosmetic procedures were performed in
Korea. Moreover, there has also been a significant increase in the number of Korea’s global
plastic surgery clientele. It is estimated that approximately 50,000 foreign patients received
plastic surgery in Korea in 2018; they paid a collective sum of USD 189 million for double
eyelid surgeries, double jaw surgeries and other diverse facial and body modifications including
augmentation mammaplasty. According to a 2015 survey, 14% of Korean women have received
a certain type of plastic surgery; that statistic jumps to 30% for women in their 20s.® This also
explains the popularity of a silicone gel-filled breast implant in Korea; it was first approved for
clinical use by the Korean Ministry of Food and Drug Safety (KMFDS) in Korea in July of
2007.19 Currently, eight different brands of a silicone gel-filled breast implant are commercially
available in the Korean market.!! Of these, the Mentor® MemoryGel™ Xtra (Mentor Worldwide
LLC, Santa Barbara, CA) deserves special attention, not only because the first Korean case of
breast implant-associated anaplastic large cell lymphoma (BIA-ALCL) occurred in three patients
receiving a textured device but also because a Korean manufacturer of a device (BellaGel®
SmoothFine; HansBiomed Co. Ltd., Seoul, Korea) illegally used unapproved substances, such as
7-9700 and Q7-4850, and deliberately modified the shell structure during manufacturing process
in violation of regulatory requirements enforced by the KMFDS. Finally, the KMFDS banned
the use of a textured breast implant in Korea in August 29, 2019 and initiated the mandatory
recall of the BellaGel® SmoothFine in November 13, 2020113

The Mentor® MemoryGel™ Xtra was released in Korea in August 2018.1* Since then, it has
been available as two types of products: smooth and textured devices. Currently, however, the

Mentor® MemoryGel™ Xtra smooth implant is solely used for Korean patients.
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To date, several attempts have been made to assess the safety of a silicone gel-filled breast
implant in Korea.'>22 Still, however, there is a paucity of data suggesting the safety of the
Mentor® MemoryGel™ Xtra in a cohort of Korean patients.

Given the above background, we conducted this multi-center, retrospective study to assess
preliminary 1-year safety outcomes of the Mentor® MemoryGel™ Xtra in Korean women.

Patients and methods

Study patients and setting

In the current multi-center, retrospective study, we evaluated a total of 4,052 patients
(n=4,052) who received an implant-based augmentation mammaplasty using the Mentor®
MemoryGel™ Xtra smooth implant at our hospitals between September 26, 2018 and October
26, 2020.

Inclusion criteria for the current study are as follows:

(1) Korean women aged 18 years or older

(2) Women receiving primary aesthetic augmentation mammaplasty using the Mentor®

MemoryGel™ Xtra

(3) Women with available medical records

(4) Women who had been followed up for more than 1 year.

Exclusion criteria for the current study are as follows:

(1) Women receiving an implant-based augmentation mammaplasty via a peri-areolar incision

(n=177)

(2) Women receiving an implant-based augmentation mammaplasty via a trans-axillary

incision (n=139)

(3) Women undergoing revision surgery or re-operation (n=89)
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(4) Women who had been followed up for <1 year (n=1,546)

(5) Women lost-to-follow-up (n=332)

(6) Women with underlying medical conditions that may raise risks for developing

postoperative complications (n=29).

The study flow chart is shown in Fig. 1. We included a total of 1,740 Korean women
(n=1,740; 3,480 breasts) in the current study; it was approved by the Internal Institutional
Review Board of the Korea National Institute of Bioethics Policy. The current study was
conducted in compliance with the relevant ethics guidelines. Written informed consent was
waived due to its retrospective nature. All the procedures described herein were performed in
accordance with the 1964 Declaration of Helsinki and its later amendments or comparable
ethical standards.

Treatment protocol

The patients received anesthetic induction accompanied by prophylactic use of intravenous
antibiotics (Cefazolin 1 g [Yuhan Corporation, Seoul, Korea]). All surgical procedures were
performed under general anesthesia or intravenous sedation in accordance with a 14-point plan,
as proposed by Adams et al. (Table 1).°

Based on the Ranquist formula, we determined the distance extending from the nipple to the
inframammary fold, the size of breast implant and the scope of dissection. We also used the
Divina 3-dimensional Scanner (Establishment Labs Holdings Inc., Alajuela, Costa Rica) to allow
the patients to view possible results of an implant-based augmentation mammaplasty using the
Mentor® MemoryGel™ Xtra smooth implant (Fig. 2). Appropriateness of each incision was
determined based on desired outcomes. But peri-areolar or trans-axillary incisions were avoided,

if possible, because their association with a higher incidence of CC has been previously
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documented.?*? Nipple shields were used to prevent the spillage of bacteria into the pocket. A
dual-plane pocket was used, if possible. In addition, atraumatic dissection of the tissue was
achieved to minimize devascularized tissue, which is accompanied by hemostasis. But dissection
into the breast parenchyma was avoided. The pocket was irrigated using Betadine Triple
Antibiotic (Betadine-Triple) (50 cc Betadine solution, 50,000 units bacitracin, 1 g cefazolin, 80
mg gentamycin, 500 cc normal saline), 50-50% Betadine solution and normal saline or a non-
Betadine containing triple antibiotic solution (NB-TAB) (50,000 units bacitracin, 1 gm cefazolin,
80 mg gentamicin, 500 cc NS).262" Risks of skin contamination were minimized using a
wipe/prep skin, barrier or sleeve, which is followed by minimization of implant open time and
replacement of implant or sizers. Surgical gloves were changed prior to handling. New or
cleaned instruments and drapes were used. A drainage tube was not used because it may be a
potential site of entry for bacteria.?® Incisions were closed using layered sutures in the breast
tissue and sutures, skin adhesive or surgical tape to close the skin. Finally, antibiotic prophylaxis
was used to cover subsequent procedures that breach skin or mucosa.?®

Postoperative course was meticulously monitored at 1, 2, 3 and 4 weeks and 3, 6, 9 and 12
months postoperatively and thereafter once a year. Moreover, the patients were also instructed to
undergo magnetic resonance imaging (MRI) at 3 years postoperatively and at a 2-year interval
thereafter in accordance with the US Food and Drug Administration (FDA) labeling
recommendation.***” They were also instructed to be evaluated for possible occurrences of BIA-

ALCL.
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Criteria for assessing the patients’ postoperative course

We performed a retrospective review of medical records of our clinical series of the patients,
as previously described.1172

Potential complications of an implant-based augmentation mammaplasty were classified into
early and late postoperative complications. Early postoperative complications include hematoma,
early seroma, early infection, implant malposition and pain. Late postoperative complications
include late infection, late seroma, CC, poor muscular animations, implant visibility, implant
malposition, implant rippling, wrinkling and palpability, implant rupture, synmastia, poor scar
healing or scar hypertrophy.°

For safety assessment, we analyzed incidences of postoperative complications and
complication-free survival of the Mentor® MemoryGel™ Xtra. Survival of the Mentor®
MemoryGel™ Xtra is estimated at the proportion of the patients presenting with no
complications who were not in need of revision or removal of the Mentor® MemoryGel™
Xtra.“'”'zl

Statistical analysis of the patient data

All data was expressed as mean+SD (SD: standard deviation) or the number of the patients
with percentage, where appropriate. The overall complication-free survival was expressed as
mean+SE (SE: standard error), and it was estimated with 95% confidence intervals (CIs).
Moreover, the corresponding complication-free Kaplan-Meier survival curve was plotted.
Statistical analysis was done using the SPSS ver. 18.0 for windows (SPSS Inc., Chicago, IL). A

P-value of <0.05 was considered statistically significant.
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Results

Baseline characteristics of the patients

Of the 5,792 patients, 1,740 women (n=1,740; 3,480 breasts) met inclusion/exclusion criteria.
Mean age of the patients was 34.91+8.34 years old. They were followed up during a mean period
of 15.24+3.23 months. Their baseline characteristics are represented in Table 2.

Illustrative case

Illustrative case is presented in Fig. 3.

Safety outcomes

A total of 220 cases (12.6%) of postoperative complications occurred; these include 120 cases
(6.9%) of early seroma, 60 cases (3.4%) of rippling, 20 cases (1.1%) of early hematoma and 20
cases (1.1%) of CC (Table 3).

In our series, time-to-events were estimated at 387.724+26.86 days (95% CI 335.08-440.36)
(Table 4). Moreover, cumulative hazards are represented in Table 5. The corresponding Kaplan-
Meier cumulative survival and hazards were plotted as a curve (Fig. 4 and 5).

Discussion

Since the onset of the first Korean case of BIA-ALCL, Korean plastic surgeons have become
aware of the importance of detecting postoperative complications at the earliest opportunities
possible by not only selecting optimal breast implants but also controlling risk factors of
developing them when performing surgery.3! In more detail, previous published studies have
shown that techniques to inhibit the bacterial proliferation around a breast implant are effective
in lowering the incidence of CC (<1%).32-% It has been hypothesized that BI-ALCL occurs via a
pathway involving a bacterial superantigen.®” In addition, the same techniques to suppress the

bacterial contamination around breast implants, particularly including the 14-point plan, have

10
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been proposed to lower the risk of BIA-ALCL.® We have therefore chosen techniques to inhibit
colonization of peri-implant bacteria considering that the formation of biofilms arising from
implant contamination due to bacterial infection has a possible relationship with risks of CC or
BIA-ALCL.3%4?

In the current study, we controlled risk factors of developing complications of an implant-
based augmentation mammaplasty. That is, some “Core” studies have shown that incidences of
CC were significantly higher in secondary cases, such as revision surgery or reoperation, as
compared with primary ones.****® In addition, the use of anatomical implants, or textured device,
had a significant correlation with lower incidences CC.%" Furthermore, the implant pocket served
as a risk factor of CC; a subglandular pocket is frequently associated with higher incidences of
CC as compared with a submuscular or dual-plane one.*® Finally, use of a trans-axillary incision
or a peri-areolar incision is associated with a higher risk of CC as compared with an
inframammary fold incision.?#?°

Adams et al. have reported that most cases of CC occur within 1 year of surgery.*® Moreover,
according to a systematic review of the 16 published literatures, performed by Schaub et al., the
length of follow up period was greater than 1 year.** We therefore excluded the patients who had
been followed up for <1 year from the current study.

In our series, there were a total of 220 cases (12.6%) of postoperative complications; these
include 120 cases (6.9%) of early seroma, 60 cases (3.4%) of rippling, 20 cases (1.1%) of early
hematoma and 20 cases (1.1%) of CC.

Early seroma is defined as the accumulation of periprosthetic fluid within the first
postoperative year.* Still, little is known about its exact pathophysiology, although two

published studies have concluded that seroma after augmentation mammaplasty is of idiopathic

11
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origin.>®>! Moreover, it has also been hypothesized that seroma occurs in association with
disruption to lymphatic channels, the formation of dead space, the generation of frictional force
and the release of inflammatory mediators.>? As compared with a previous report showing that
seroma occurred at a rate of 1-2%, our results showed a higher rate of early seroma (6.9%).
According to Sforza et al., BMI >30 kg/m?, the volume of breast implant >350 cc, submammary
pocket and smoking habit were risk factors of early seroma.*® Considering that our clinical series
of the patients had a mean BMI of 19.47+1.83 kg/m? and received a device in a dual-plane
pocket, we assume that a higher rate of early seroma may be associated with foreign body
reactions, as supported by a previous literature.>

In our series, CC occurred at a rate of 1.1% in the patients receiving the Mentor®
MemoryGel™ Xtra. This figure is lower as compared with previous reports about incidences of
CC in patients receiving the Mentor® breast implants. According to an extensive review of the
previous published literatures about the rate of CC, it occurred at varying rates of 0-36.9%.621:°>
%4 Of note, Caplin et al. recently reported the Kaplan-Meier estimated 10-year cumulative
incidence of CC of the Baker grade 111/1V was 12.1% in primary augmentation cohorts. Taken
together, we assume that our treatment protocol was effective in lowering the incidence of CC in
the patients receiving an implant-based augmentation mammaplasty using the Mentor®
MemoryGel™ Xtra.

But our results cannot be generalized because we followed up our clinical series of the patients

for short periods of time. This deserves further long-term follow-up studies.

12
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Conclusions

The Mentor® MemoryGel breast implants were approved by the US FDA in November 17,
2006 for aesthetic augmentation mammaplasty for women aged 22 years or older and for breast
reconstruction for those of any age.® Since then, they have been established as one of the most
popular brands of a silicone gel-filled breast implant worldwide. Moreover, their safety profile
has been well documented. This is also supported by our preliminary 1-year safety outcomes of
an implant-based augmentation mammaplasty using the Mentor® MemoryGel™ Xtra in a cohort
of Korean patients.

In conclusion, we describe preliminary 1-year safety outcomes of an implant-based
augmentation mammaplasty using the Mentor® MemoryGel™ Xtra in a cohort of Korean

patients. But further studies are warranted to corroborate our results.

13
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Figures

Fig. 1. Disposition of the study patients.

Fig. 2. Preoperative simulation of postoperative outcomes using the Divina™ 3-
dimensional Scanner.

Anthropometric measurements are preoperatively obtained; these include breast base width,
breast base height, distance from the sternal notch to the nipple, distance from the nipple to the
midline, distance from the nipple to the inframammary fold, breast volume, internipple distance
and intermammary distance.

Fig. 3. Hlustrative case.

A 40-year-old woman received augmentation mammaplasty using the Mentor® MemoryGel™
Xtra for both breasts. The patient was satisfied with aesthetic outcomes. (A: preoperatively and
B: at 3 months postoperatively).

Fig. 4. Kaplan-Meier cumulative survival.

In our series, time-to-events were estimated at 387.72+26.86 days (95% CI 335.08-440.36).

Fig. 5. Kaplan-Meier cumulative hazards.
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Tables

Table 1. The 14-point plan.

(1) Use of intravenous antibiotic prophylaxis for anesthetic induction

(2) Avoidance of peri-areolar or trans-axillary incisions contracture

(3) Use of nipple shields to prevent spillage of bacteria into the pocket

(4) Careful atraumatic dissection to minimize devascularized tissue

(5) Careful prospective hemostasis

(6) Avoidance of dissection into the breast parenchyma

(7) Use of a dual-plane pocket

(8) Pocket irrigation with proven betadine triple-antibiotic solution, non-
betadine triple or 50% (1:1 dilution) stronger povidone-iodine

(9) Minimization of skin contamination (e.g., wipe/prep skin, barrier,
sleeve)

(10) Minimization of implant open time and replacement of implant or
sizers

(11) Change of surgical gloves before handling and replacement of them
with new or cleaned instruments and drapes

(12) Avoidance of a drainage tube

(13) Use of a layered closure

(14) Use of antibiotic prophylaxis to cover subsequent procedures that

breach skin or mucosa
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Table 2. Baseline characteristics of the patients (n=1,740).

Variables Values
Age (years old) 34.91+8.34
Sex (male-to-female ratio) 0:1,740
Height (cm) 163.73+4.98
Weight (kg) 52.2245.61
BMI (kg/m?) 19.47+1.83
FU period (months) 15.24+3.23
Purpose of surgery
Aesthetic augmentation
1,740 (100.0%)

mammaplasty
Type of incision

IMF incision 1,740 (100.0%)
Volume of breast implant

<245 80 (4.6%)

250-295 420 (24.1%)

300-345 560 (32.2%)

350-395 360 (20.7%)

>400 320 (18.4%)
Profile of breast implant

Ultra-high 1,020 (58.6%)

High 540 (31.0%)
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Medium 180 (10.3%)
Low 0 (0.0%)
Non-applicable 0 (0.0%)

Abbreviations: BMI, body mass index; FU, follow-up; IMF, inframammary fold.

Values are meanzstandard deviation or the number of cases with percentage, where

appropriate.
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Table 3. Postoperative complications.

Variable Value
Early seroma 120 (6.9%)
Rippling 60 (3.4%)
Early hematoma 20 (1.1%)
cC 20 (1.1%)

Abbreviations: CC, capsular contracture.

Values are the number of the patients with percentage.
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Table 4. Overall complication-free survival.

N n

Censored value

Time-to-events (months)

95% ClI

1,740 | 220

1,520 (87.4%)

387.72+26.86

335.08-440.36

Note: N, total number of cases; n, incidences of postoperative complications; CI, confidence

intervals.

Values are meantstandard error or the number of patients with percentage, where appropriate.
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Table 5. Cumulative complication-free survival.

FU (days) Survival rate
7 0.988+0.012 (0.966-1.000)
37 0.975+0.017 (0.942-1.000)
40 0.962+0.022 (0.920-1.000)
50 0.949+0.025 (0.901-0.999)
66 0.935+0.028 (0.882-0.992)
98 0.915+0.034 (0.851-0.984)
99 0.895+0.039 (0.822-0.974)
134 0.869+0.045 (0.785-0.963)
137 0.843+0.051 (0.749-0.949)
184 0.813+0.057 (0.708-0.933)
191 0.782+0.063 (0.667-0.916)
248 0.749+0.068 (0.626-0.896)
274 0.713+0.074 (0.582-0.874)
286 0.676+0.079 (0.538-0.850)
340 0.638+0.083 (0.495-0.824)
443 0.574+0.096 (0.414-0.798)
462 0.479+0.119 (0.295-0.778)
476 0.359+0.137 (0.170-0.757)

Note: FU, follow-up.

Values are meanzstandard error with 95% confidence intervals.
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Figure 3a
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Figure 3b
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Figure 5
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