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Abstract 
Background: Capsular contracture is the most common complication following breast implant surgery, and the implant 
shell characteristics are important in preventing this complication. 
Objectives: The aim of this study was to evaluate the capsular contracture rate for SmoothSilk Motiva implants 
(Establishment Labs Holdings Inc., New York, NY) in females who underwent primary and revisional breast augmentation 
over a 3-year period. 
Methods: A total of 1324 cases that took place from 2017 to 2020 were retrospectively analyzed, with 1027 being primary 
surgeries and 297 being revisional surgeries. 
Results: In the 1324 cases of augmentation mammoplasty with SmoothSilk Motiva implants, the overall capsular contrac-
ture rate was 1.8% (n = 24). The capsular contracture rate in the 1027 primary surgery cases was 1.07% (n = 11), and the cap-
sular contracture rate in the 297 revisional surgery cases was significantly different at 4.39% (n = 13, P = .0001). More 
specifically, the capsular contracture rate in 182 revisional surgery for cases without capsular contracture was 1.12% 
(n = 2), and it showed no statistically significant difference from the rate in primary surgery cases (P = .965). However, 
the rate in 115 revisional surgery for cases with capsular contracture was 9.57% (n = 11), and it showed a statistically signifi-
cant difference from the rate in primary surgery cases (P = .000) and the rate in revisional surgery for cases without capsular 
contracture (P = .001). 
Conclusions: Augmentation mammoplasty with SmoothSilk Motiva implants demonstrated a lower rate of capsular con-
tracture than traditional smooth or textured implants. Revisional surgery for cases without capsular contracture showed 
a similar rate of capsular contracture to primary surgery cases, but the rates were higher in revisional surgery for cases 
with capsular contracture. 

Level of Evidence: 4 

Editorial Decision date: May 22, 2023; online publish-ahead-of-print May 31, 2023. 

The first silicone breast implant was developed in 1962, 
and cohesive silicone gel implants were approved by the 
US Food and Drug Administration (FDA) in 2006. 
Complications associated with the use of implants include 
seroma, infection, rupture, leakage, double capsule, rip-
pling, anaplastic large cell lymphoma (ALCL), and capsular 
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contracture. Complications, such as infection and capsular 
contracture, also have associations with each other.1,2 

Capsular contracture, the most common complication af-
ter augmentation mammoplasty, occurs due to excessive 
formation of capsule around the implants.3 It is the most im-
portant potential adverse outcome of breast augmentation 
and the most common reason for revisional surgery.4 The 
main reason for capsular contracture is bacterial growth 
on the implant surface. Therefore, implant surface charac-
teristics are the key factor in preventing capsular 
contracture.1,2,5,6 

Motiva implants (Establishment Labs Holdings Inc., 
New York, NY) represent a novel family of breast implants 
that include a variety of state-of-the-art technologies engi-
neered to optimize the aesthetic and safety outcomes.7 

The implant has a unique surface designed to minimize reac-
tion with host tissues.8 Some articles have described im-
proved results related to capsular contracture due to the 
preventive effect of SmoothSilk Motiva implants.7-10 

To evaluate the capsular contracture rate for SmoothSilk 
Motiva implants, a single surgeon at a single center in 
Korea performed a 3-year retrospective study of females 
who underwent primary and revisional breast augmentation. 

METHODS 

A total of 1324 cases (2648 breasts) of augmentation mam-
moplasty with SmoothSilk Motiva implants performed by a 
single surgeon at the MD Clinic Breast Center from January 
2017 to December 2020 were evaluated in a retrospective 
study. The study protocol was approved by the institutional 
review board (MD Clinic, no. P01-202208-01-006). Primary 
surgery was performed in 1027 cases, and revisional sur-
gery was performed in 297 cases, consecutively. 
Capsular contracture was 1 of the main reasons for revisio-
nal surgery, accounting for 115 cases, or 38.7% of revisional 
surgery (Table 1). 

The incision was made in 1 of 3 ways: axillary for 771, peri-
areolar for 344, and inframammary for 209 cases. All cases 
had subpectoral insertion under general anesthesia. An en-
doscopic approach was employed in all cases with axillary 
incisions. For revisional surgery cases, subpectoral inser-
tion was performed after removing the capsule via a periar-
eolar or inframammary incision. Even with the endoscopic 
transaxillary approach, the implant was inserted with a 
Keller Funnel (Keller Medica, Stuart, FL) and compressed 
against the incisional entrance to facilitate implantation. 
This method was utilized in all cases. 

All patients were treated with intravenous antibiotics (ce-
fradine 1.0 g) during surgery. An oral antibiotic (cefradine 
1.5 g) was then administered for 5 days after surgery. In 
all cases, a closed-suction drain was inserted in both breast 
pockets to prevent hematoma, and the drain was removed 
after 1 to 3 days, depending on the case status. The 

diagnosis of capsular contracture was performed by phys-
ical examination in December 2021, between 1 to 5 years 
after the operation by the same surgeon who performed 
the surgery. The diagnosis was based on Baker classifica-
tion grades III and IV. Cases of capsular contracture on both 
sides of the breast were designated as a single case. 

For statistical analysis, a 1-way analysis of variance 
(ANOVA) test was used to compare 3 data sets, including 
primary surgery, revisional surgery without capsular con-
tracture, and revisional surgery with capsular contracture. 
For the capsular contracture rate, survival rates were calcu-
lated and compared with the Kaplan-Meier method and 
log-rank test. Statistical significance was set at P < .05. 

RESULTS 

The age of the patients ranged from 16 to 61 years. The 
mean age of patients was 34.4 years in primary surgery 
cases, 37.7 years in revisional surgery cases without capsu-
lar contracture, and 41.3 years in revisional surgery cases 
with capsular contracture. Compared to primary surgery 
cases, revisional surgery patients had a slightly higher 
age on average, and those with capsular contracture had 
a significantly higher mean age (P = .000). In primary sur-
gery cases, an axillary incision was the most common inci-
sion site, with 755 cases (73.5%) compared to 127 cases 

Table 1. Reason for Revision 

Reason for revisiona Patients (n) % 

Size  152 51.2 

Shape (multiple)  132 44.5  

asymmetry  77    

upper fullness  46    

bottoming down  12    

lateralization  15    

ptosis (aging)  21    

synmastia  6    

aesthetic  15   

Simple replacement (implant renewal)  17 5.7 

Rippling, poor feeling  76 25.6 

Capsular contracture  115 38.7 

Rupture  69 23.2 

Seroma  4 1.4 

aSome patients had multiple (more than 1) reasons for revision. There were 297 
revisional cases in total.   
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with a periareolar incision (12.7%) and 145 cases with an in-
framammary fold incision (13.8%). In contrast, an areolar in-
cision accounted for most of the revisional surgery cases, 
especially those with capsular contracture, which constitut-
ed 81.9% of the cases (P = .000). 

The mean volume of implants in primary surgery cases 
was 322 cc for the right side and 315 cc for the left side, 
whereas the mean volume of implants for revisional sur-
gery cases without capsular contracture was slightly higher 
at 331 cc for the right side and 315 cc for the left side, and 
the volume of implants in revisional surgery cases with cap-
sular contracture was slightly lower at 319 cc for the right 
side and 305 cc for the left side (right side: P = .039; left 
side: P = .123). The median follow-up period was 35 months 

in primary surgery cases, 35 months in revisional surgery 
for cases without capsular contracture, and 33 months for 
revisional surgery for cases with capsular contracture 
(Table 2). 

In the 1324 cases of augmentation mammoplasty with 
SmoothSilk Motiva implants, the overall capsular contrac-
ture rate was 1.8% (n = 24). The capsular contracture rate 
in the 1027 primary surgery cases was 1.07% (n = 11), and 
the capsular contracture rate in the 297 revisional surgery 
cases was significantly different at 4.39% (n = 13; P = .0001). 
More specifically, the capsular contracture rate in 182 revi-
sional surgery for cases without capsular contracture was 
1.12% (n = 2), and it showed no statistically significant differ-
ence from the rate in primary surgery cases (P = .965). 

Table 2. Clinical Characteristics of Cases 

Clinical characteristics Description Primary, 
n (%) 

Revision, no CC, 
n (%) 

Revision, with CC, 
n (%) 

P value 

Age (yrs) Less than 30 354 (34.5) 30 (16.4) 12 (10.3) .000 

30-39 413 (40.2) 78 (42.9) 42 (36.2) 

40-49 218 (21.2) 56 (30.8) 47 (41.4) 

50 or more 42 (4.1) 18 (9.9) 14 (12.1) 

Total 1027 (100) 182 (100) 115(100) 

Mean age, yrs 
(±SD, range) 

34.4 (16-61) 37.7 (21-61) 41.3 (24-58) 

Location of incision Axillary 755 (73.5) 13 (7.1) 3 (2.6) .000 

Periareolar 127 (12.7) 123 (67.6) 94 (81.9) 

Inframammary 145 (13.8) 46 (25.3) 18 (15.5) 

Volume of implants (cc) Right mean vol (range) 322 (155-450) 331 (190-625) 319 (180-450) .039 

Less than 250 28 (2.8) 12 (6.6) 11 (9.5) 

250-299 128 (12.5) 36 (19.8) 26 (22.4) 

300-349 525 (51.1) 67 (36.8) 44 (38.8) 

350-399 292 (28.4) 42 (23.1) 22 (19.0) 

400 or more 54 (5.2) 25 (13.7) 12 (10.3) 

Left mean vol (range) 315 (155-450) 315 (150-625) 305 (155-450) .123 

Less than 250 48 (4.7) 26 (14.3) 21 (18.3) 

250-299 292 (28.4) 42 (23.1) 22 (19.1) 

300-349 499 (48.6) 60 (32.9) 45 (39.1) 

350-399 160 (15.6) 36 (19.8) 19 (16.6) 

400 or more 28 (2.7) 18 (9.9) 8 (6.9) 

Follow-up Median follow-up period, months (range) 35 (12-60) 35 (12-60) 33(12-60)   

cc, cubic centimeter; CC, capsular contracture; SD, standard deviation; vol, volume; yrs, years.   
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However, the rate in the 115 revisional surgery for cases 
with capsular contracture was 9.57% (n = 11), and this was 
a statistically significant difference from the rate in both pri-
mary surgery cases (P = .000) and revisional surgery for 
cases without capsular contracture (P = .001). In the 24 cas-
es that included capsulectomy due to capsular contracture, 
recurrence of capsular contracture was observed in 1 of 13 
primary surgery cases (7.7%) and 0 of 2 revisional surgery 
cases without capsular contracture (0%), whereas recur-
rence of capsular contracture was found in 7 of 11 revisional 
surgery cases with capsular contracture (63.6%). However, 
there was no statistically significant difference between the 
recurrence rates (P = .711) (Figures 1, 2). 

DISCUSSION 

As augmentation mammoplasty has established itself as one 
of the most popular aesthetic surgical operations in the world, 
further improved breast implants have been developed. 
Since the first introduction of silicone implants in 1962, 
many implants have undergone multiple trial-and-error pro-
cesses. Cohesive silicone gel implants finally became com-
mercially available in 2006. Given the characteristics of 
their surface, these implants are divided into the smooth 
and textured types. Implant surfaces are characterized by 
their roughness, surface area, and potential for bacterial at-
tachment.11 Because the implant shell influences capsule 
formation on the surface area, it has been considered 
to have a close connection with capsular contracture, the 
most common complication after augmentation mammo-
plasty. Bergmann et al reported that bacterial contamination 
on the implant shell leads to a thicker capsule and increased 
tissue reaction, with a higher number of inflammatory cells.5 

Many studies have reported a higher rate of capsular 
contracture with the smooth type of implant than the tex-
tured type.12-15 Capsular contracture rates with smooth- 
type implants were reported to be around 9% to 20%, 
and the rates with textured-type implants were reported 
to be as low as 2.1% to 4.2%.16-21 However, aggressive 
texturization has been associated with the risk of seroma, 
double capsule formation, and even rupture.22 In 2018, 
the FDA banned the utilization of Biocell textured im-
plants due to their connection with ALCL, a recurrent 
issue. 

The SmoothSilk surface of Motiva implants is manufac-
tured with micro-imprinting technology, which results in 
low roughness parameters, and therefore low friction.23 

The microscopic nanotextured surface inhibits bacterial 
growth and reduces chronic inflammation of the adjacent 
tissue, which reduces the occurrence of capsular contrac-
ture by inhibiting fibroblast adhesion activity.24-26 

Moreover, Motiva SmoothSilk implants have proprietary 
TrueMonobloc configuration, with similar durometer values 

for the patch and the shell, resulting in a single structure 
with uniform tensile strength. 

Sforza et al reported zero cases of capsular contracture 
in their evaluation of 5813 consecutive breast augmenta-
tion cases with SmoothSilk Motiva implants.8 This finding 
is particularly surprising given that their study included 
both primary and secondary cases. Similarly, Quiros et al 
did not find any cases of capsular contracture after 10 years 
of tracking and studying 35 primary cases.7 Botti et al fol-
lowed up 356 cases and reported only 2 cases of capsular 
contracture in 14 months and 2 years after surgery, which 
resulted in a capsular contracture rate of 0.28%.9 

Meanwhile, Hong et al reported 18 cases of capsular con-
tracture (2.1%) in their 4-year follow-up study of 873 
Korean females, but their study was conducted by multiple 
surgeons at multiple centers.27 The complications included 
18 cases of hematoma (2.1%) and 6 cases of infection (0.7%). 
Because these 2 complications are also causes for capsu-
lar contracture, it is possible that they may have influenced 
the research findings. 

The authors of this study found 24 cases of capsular con-
tracture (1.8%) among the 1324 cases of augmentation 
mammoplasty, whereas the 1027 primary surgery cases 
had 11 cases of capsular contracture (1.07%). They further di-
vided the revisional surgery cases by the presence of cap-
sular contracture before surgery and found that the 
capsular contracture rate in the 182 revisional surgery cas-
es without capsular contracture was 1.12% (n = 2), indicating 
no statistical difference between this and the rate in prima-
ry surgery cases. However, the rate in 115 revisional surgery 
cases with capsular contracture was significantly higher at 
9.57% (n = 11), and it suggests the possibility of recurrence 
due to the internal factor of capsular contracture. 

In contrast to previous studies, this study focused on the 
cross-evaluation of cases of primary surgery, revisional sur-
gery with capsular contracture, and revisional surgery with-
out capsular contracture. It was also conducted by a single 
surgeon at a single center rather than multiple surgeons at 
multiple centers, thereby minimizing potential errors from 
variations in multiple studies. Furthermore, this study ap-
plied the same surgical technique, including subpectoral 
insertion through a Keller Funnel in all cases, the same 
treatments, such as 1 to 3 days of Hemovac (Zimmer 
Biomet, Dover, OH) placement to prevent hematoma and 
no recommendation for massage after surgery, as well as 
the same antibiotic treatment and the same level of post-
surgical care, to exclude a number of factors that can affect 
the study results. In general, the incidence rate of capsular 
contracture is low with submuscular placement, primarily 
due to the elevated risk of infection associated with sub-
glandular placement through the mammary duct. 

Although there were some differences in the age of pa-
tients and the volume of implants, these are not factors 
known to affect capsular contracture. In fact, females  
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undergoing revisional surgery tended to be older because 
they were some period from the first surgery. Many studies 
have shown that a periareolar incision method is a risk fac-
tor for capsular contracture.28-30 This is because the infec-
tion risk, the main cause of capsular contracture, may be 
higher with the periareolar approach. However, Korean fe-
males prefer not to have inframammary incisions because 
of hypertrophic scar. Therefore, we made various attempts 
to prevent contamination, such as a subareolar vertical in-
cision to prevent duct injuries, no-touch surgery, and ade-
quate antibiotic irrigation. There were differences in the 
incision sites between primary and revisional surgery cases 
in this study. In our cases, more accurate capsulectomy was 
possible with a periareolar approach. Although revisional 
surgery cases without capsular contracture were mostly 
conducted with a periareolar approach, capsular contrac-
ture rates were not statistically different compared with 

the primary surgery cases done primarily with the axillary 
approach. This showed that the incision site did not signifi-
cantly influence the occurrence of capsular contracture in 
this study. Moreover, this study was about the reduction 
in the incidence of capsular contracture with a new type 
of implant. The authors have previously reported a higher 
incidence of capsular contracture with round textured 
and anatomical textured implants, done by the same doctor 
with the same method.18 Otherwise, the authors followed 
the 14-point plan to reduce the risk of associated implant 
surface infection.31 Despite the fact that this was a retro-
spective study, the authors made efforts to mitigate errors 
by involving a single surgeon and utilizing a consistent 
methodology. However, due to the relatively short investi-
gation period, it was challenging to determine the precise 
incidence of capsular contracture. The study included 
383 cases in 2019 and 341 cases in 2020, making it a 

A B

C D

Figure 1. Capsular contracture–free survival curves according to the Kaplan-Meier method comparing (A) primary and revisional 
surgery cases overall, (B) primary and revisional surgery for cases without capsular contracture, (C) primary and revisional surgery 
for cases with capsular contracture, and (D) revisional surgery for cases without and with capsular contracture. The use of the term 
“censored” in this context means that the result was cut at the point of completion of the survey. As this figure describes survival 
analysis, an ongoing process, censored data has been included in the analysis.   
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regular follow-up report. Similar studies conducted by 
Mentor (Mentor Corp., Santa Barbara, CA) and Allergan 
(Allergan, Inc., Irvine, CA) have also presented interim sur-
vey results at 3 and 6 years before reporting 10-year survey 
results.17,32 Additionally, the revisional cases were catego-
rized as 2 groups: 1 comprising revisions due to capsular 
contracture, and the other involving revisions for other rea-
sons. The findings for the latter group were consistent with 

those of the primary cases. To substantiate these findings, 
longer-term follow-up studies are required. 

CONCLUSIONS 

Augmentation mammoplasty with SmoothSilk Motiva im-
plants demonstrated a lower rate of capsular contracture 

A B

C D

Figure 2. (A, C) Preoperative and (B, D) postoperative photographs of a revisional surgery case in a 35-year-old female in whom 
capsular contracture was cured.   
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than augmentation mammoplasty with traditional smooth 
or textured implants. Revisional surgery for cases without 
capsular contracture showed a similar rate of capsular con-
tracture at follow-up to primary surgery cases, but the rates 
were higher in revisional surgery for cases with capsular 
contracture. 
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