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According to the latest report from the 
International Society of Aesthetic Plastic 
Surgery, breast implant augmentation was 

the most common plastic surgery operation world-
wide in 2018, with almost 2 million procedures 
performed.1 Among these, capsular contracture is 
the most commonly reported complication, with 
the highest morbidity and reintervention rate.2–4

The prevalence of capsular contractures varies 
from 0.5 to 30 percent and depends on multiple 

factors, such as the type of implant; the type of 
surgery; preoperative, intraoperative, and postop-
erative surgical procedures; and other unidenti-
fied factors.3,5–11

Most breast implant studies have been oriented 
to determine and reduce the incidence of com-
plications, specifically, capsular contracture.12–17 
Current research on textured implants suggested 
an association with the development of anaplas-
tic large cell lymphoma.18–20 As of September 22, 
2020, the American Society of Plastic Surgeons 
confirmed 964 cases of breast implant-associated 
anaplastic large-cell lymphoma (BIA-ALCL) 
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Background: Capsular contracture is the most frequent complication of breast 
implant augmentation. Although studies indicate that textured implants have 
a low incidence of contracture, they have been associated with anaplastic cell 
lymphoma, which influences the choice of surface. This study estimated and 
compared the annual capsular contracture rate of both smooth and textured 
implants in primary breast implants.
Methods: Two hundred fifty-three patients (506 implants) were evaluated from 
January of 2017 to July of 2019; 42.2 percent of the implants were smooth and 
57.8 percent were textured. The inframammary approach was used in the sub-
fascial (55.3 percent) and submuscular (44.7 percent) pockets. The primary out-
come was the appearance of capsular contracture (Baker grade II, III, and IV)  
within the first postoperative year.
Results: Smooth implants had a higher capsular contracture rate at 1 year post-
operatively compared with textured implants, although with borderline statis-
tical significance (p = 0.06). Smooth surface breast implants in the subfascial 
plane had a 4-fold higher risk of contracture than those with a textured sur-
face in the same plane (OR, 4.4; 95 percent confidence interval, 1.6 to 12.4). 
However, when placed in the submuscular plane, both textures had a similar 
contracture risk. The rate of contracture was similar after 2 years postopera-
tively (p = 0.21).
Conclusions: Using the inframammary approach and a standardized technique, 
there were no significant differences in the incidence of capsular contracture 
between the smooth and textured implants. In the subfascial plane, the con-
tracture rate with smooth implants was higher than with textured implants. 
However, in the submuscular plane, there was no difference between the sur-
faces.  (Plast. Reconstr. Surg. 149: 373, 2022.)
CLINICAL QUESTION/LEVEL OF EVIDENCW: Therapeutic, III.

Smooth versus Textured Implants and Their 
Association with the Frequency of Capsular 
Contracture in Primary Breast Augmentation
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worldwide.21 Consequently, surgeons reconsid-
ered the use of implants with this type of surface 
and increased the medical recommendation for 
smooth implants.22–24 The objective of this study 
was to compare the capsular contracture rate in 
patients with primary breast smooth and textured 
implants, placed in subfascial or submuscular 
pockets, at 12- and 24-month follow-up using an 
inframammary approach.

PATIENTS AND METHODS
A nonrandomized analytical retrospective 

study was conducted with women who underwent 
primary cosmetic surgery for bilateral augmenta-
tion mammaplasty between January of 2017 and 
July of 2019. Of 458 women registered during the 
period, 253 met the inclusion criteria.

All patients were operated on by two of the 
authors of this article (G.F.S. and S.F.) using the 
same surgical technique. The operations were per-
formed at the Centro Quirúrgico Rosario and the 
Sanatorio de la Mujer, both in Rosario, Argentina, 
after patients signed the corresponding written 
informed consent form. The study was performed 
in accordance with the Declaration of Helsinki 
and guidelines for Good Clinical Practice.

Inclusion criteria consisted of women older 
than 18 years who underwent inframammary pri-
mary cosmetic surgery with implants containing 
cohesive silicone gel, with a smooth or textured sur-
face, placed in the subfascial or retropectoral plane 
(total or dual-plane). Exclusion criteria consisted 
of patients with prior breast augmentation, history 
of surgery or previous breast abnormalities, tuber-
ous breasts, breast ptosis, combined operations, or 
patients in whom the areolar approach was used.

To calculate the sample size, it was consid-
ered that the capsular contracture rate of smooth 
and textured implants within 1 year was approxi-
mately 19 percent, with no significant differences 
between the two types of surface.25 Considering 
a margin of error (5 percent) and minimal rate 
variation (d = ±0.2 percent), it should be necessary 
to include approximately 250 implants.

Two hundred fifty-three patients (506 
implants) were included in the study; 107 patients 
received implants with a smooth surface and 146 
received implants with a textured surface. The 
brands used were Mentor (Irvine, Calif.), Nagor 
(GC Aesthetics, Glasgow, United Kingdom), 
Allergan (Dublin, Ireland), Polytech (Dieburg, 
Germany), and Eurosilicon (GC Aesthetic; Apt, 
France). The shape of the implants was round 
or anatomical and they had textured or smooth 
surfaces. The choice of the implant was a shared 

decision between the patient and surgeon after 
evaluating the advantages and disadvantages on a 
case-by-case basis.26 The choice of implant place-
ment plane was made through an ultrasound 
study of the thickness of the tissues that remained 
above the implant, known as an upper pole 
Ecotest, described by the authors, in addition to 
the classic “pinch test.”27

Surgical Technique
All patients took a shower with chlorhexidine 

gluconate at the night and morning before surgery. 
Intravenous cephalothin (2 g) was administered 1 
hour before surgery and nipple shields (Tegaderm; 
3M, St. Paul, Minn.) were used. Infiltration was per-
formed with local anesthesia (40  ml of lidocaine 
with 2% epinephrine, 400 ml of physiologic solu-
tion, and 1 mg/liter of epinephrine) plus intrave-
nous sedation and laryngeal mask.

A 4.5-cm incision was made in the inframam-
mary fold using a no. 11 scalpel. Gentle atraumatic 
pocket dissection was performed using an elec-
trosurgical unit with a cutting function. Rigorous 
hemostasis while avoiding the dissection of the 
mammary parenchyma was maintained. The 
pocket was packed with a wet gauze with saline 
solution and the contralateral procedure was per-
formed in the same manner. Blood pressure was 
increased by 10 mmHg above that at admission 
to the operating room to maintain hemostasis. 
Pocket irrigation was performed using 150 ml of 
physiologic saline solution. Sizers were not used. 
Disinfection of the inframammary region was per-
formed using an antiseptic (Pervinox; Laboratorio 
Elea Phoenix S.A., Buenos Aires, Argentina), and 
contamination was prevented by changing and 
washing gloves. The implant was irrigated with a 
saline solution before opening, and the implant 
packaging was opened immediately before place-
ment. Drainage was not performed routinely. In 
patients in whom the submuscular pocket and 
smooth implants were used, the inframammary 
fold was fixed with 3-0 mononylon nonabsorbable 
sutures to avoid descent because of the force of 
the muscle. In a dual-plane, a technique described 
by Tebbetts28 and modified by Ventura et al. was 
used, where the implant is covered by the pecto-
ralis major on its upper pole and by the fascia on 
the lower pole.29 The inframammary fold incision 
was closed in a multilayer fashion.

Indications
Twice-daily cefadroxil (500  mg) and diclof-

enac (50  mg) combined with acetaminophen 
(400 mg) for 5 days were prescribed. In addition, 
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the patients were required to wear a compressive 
bandage for 48 hours and a sports bra for 30 days 
after surgery. Physical exercise was prohibited for 
1 month.

Sixty patients (23.7 percent) received pre-
ventive treatment with montelukast (Montrate, 
Casasco, Argentina), a selective leukotriene 
receptor antagonist, 10  mg once per day for 1 
month and underwent 10 ultrasound sessions 
after 1 month. Complications related to capsular 
contracture (e.g., seroma, hematoma, infection, 
and rupture) were quantified. Controls were per-
formed and recorded at 2-, 7-, 14-, 30-, and 60-day 
follow-up, and then again at 3, 6, and 12 months, 
with a follow-up ultrasound. Of 164 patients oper-
ated on before August 1, 2018, 162 underwent a 
clinical ultrasound control at 24 months.

The primary outcome was the appearance of 
capsular contracture within the first year, staged 
as grade II, III, or IV according to the Baker clas-
sification (Table 1).30 We included Baker grade II 
because we believe that including specially in the 
submuscular space could lead to diagnostic errors 
because of increased muscle thickness and sub-
jectivity of the classification method. Despite the 
authors’ experience of more than 20 years (G.F.S. 
and S.F.), diagnosis continues to be a problem 
specifically at Baker grade II. Ultrasound elastog-
raphy could have been useful for more objective 
classification of capsular contracture after breast 
augmentation, but in our institution, this diagnos-
tic method is not currently available.31

Statistical Analysis
For data collection, an Excel (Microsoft 

Corp., Redmond, Wash.) spreadsheet was pre-
pared, in which the following variables were 
recorded: identification data, age, anatomical 
placement plane (subfascial, submuscular, dual-
plane), placement of drainage tubes, and implant 

characteristics (brand, size, shape, volume, and 
surface). Likewise, major complications (hema-
toma, seroma, infection, implant rupture, and 
capsular contracture), preventive treatments, his-
tory of smoking, diabetes, and postoperative con-
trols were also recorded.

The statistical analysis was performed using 
IBM SPSS Version 21.0 (IBM Corp., Armonk, 
N.Y.). All the patient data were anonymized to 
perform data analysis.

Every variable was tested with the Shapiro-
Wilk test. Then, a univariate descriptive study of 
patients was carried out. Furthermore, a bivariate 
study comparing the two surfaces was performed, 
estimating the chi-square test or Fisher’s test 
when corresponding. A comparison of capsular 
contracture rate during follow-up was evaluated 
estimating the odds ratios and their 95 percent 
confidence intervals. Considering the univariate 
variables associated with implant surface, we also 
performed an adjusted comparative analysis of 
contracture rate at 1-year and 2-year follow-up. In 
all cases, the level of statistical significance was 5 
percent (p < 0.05).

RESULTS

Univariate Analysis
Five hundred six implants placed in 253 

women were included in the study. The mean 
age of the patients was 33.5 ± 0.5 years (range, 
18 to 58 years). The mean implant size was 350 
cc (range, 240 to 520 cc); 42.2 percent of the 
implants had a smooth surface (n = 214) and 57.8 
percent were textured (n = 292). In addition, 93 
percent (470) were round and 7 percent (n = 36) 
were anatomical. The implants were placed in the 
subfascial plane in 140 procedures (55.3 percent), 
102 (40.3 percent) were placed in a dual-plane, 
and 11 (4.4 percent) were placed in the total sub-
pectoral plane. None of them were placed in the 
subglandular plane. The immediate postoperative 
complication rate was 9.5 percent (48 of 506). Six 
breasts (three patients had bilateral) had seroma 
and wound dehiscence (1.1 percent); 16 breasts 
had hematomas (3.1 percent) (13 were surgically 
drained, two spontaneously drained, and one was 
reabsorbed); and five patients (1 percent) had 
unilateral infection and were treated with broad-
spectrum antibiotics and underwent implant 
preservation. There were no implant ruptures 
or BIA-ALCL in the period evaluated. Of the 21 
breasts (4.1 percent) that developed capsular 
contracture during the postsurgical year of follow-
up, nine (42.9 percent) breasts had experienced 

Table 1.  Baker Classification Scale

Grade
Degree of 
Contracture Description

I Absolutely 
normal 
breast

Tender to palpation; implant not 
palpable or visible

II Minimal Greater breast firmness than desired; 
implant palpable but not visible. The 
patient may notice a slight increase 
in tenderness but no symptoms.

III Moderate Moderate breast firmness; implant  
easily palpable. Visible breast  
deformity is perceived by the patient.

IV Severe Severe breast firmness; breast pain, 
distortion, and marked deformity 
perceived by the patient.
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previous complications typical of the surgery (i.e., 
hematoma, seroma, and infection) (Table 2).

When the nine breasts with capsular contrac-
ture (caused by apparent complications such as 
hematoma, seroma, or infection) were excluded, 
the percentage of capsular contractures per se was 
2.3 percent instead of 4.1 percent. At 1-year follow-
up, nine patients showed unilateral and six showed 
bilateral capsular contracture, with a total of 21 
breasts (4.1 percent) (Baker grade II, n = 15; Baker 
grade III, n = 3; and Baker grade IV, n = 3). Seven 
patients were smokers and none had diabetes.

The three breasts with Baker grade IV capsular 
contracture had hematoma as a postoperative com-
plication. Total capsulectomies were performed 
and smooth devices replaced; one of them was 
changed to subpectoral pocket and two implants 
remained in the same subpectoral plane. Two of the 
three breasts with Baker grade III capsular contrac-
ture underwent complete capsulectomy, replaced 
with new implants with the same surface (textured 
and smooth, respectively), one remained the same 
(dual-plane), and the other was changed to the sub-
pectoral plane. The last case was not operated on.

Ten sessions of ultrasound and montelukast for 
2 to 4 months were indicated for the patients with 
Baker grade II and grade III capsular contracture. 
The same preventive treatment was carried out in 
the reoperations. Mesh was not used in any patient. 
After 2 years of follow-up, of 162 patients (324 
breasts), nine had unilateral capsular contracture 
and two had bilateral contracture, with a total of 
13 breasts (4 percent) (Baker grade II, n = 8; Baker 
grade III, n = 2; and Baker grade IV, n = 3).

Two breasts reversed to Baker grade II at 2 
years in response to ultrasound and montelukast 
treatment. Five Baker grade III and IV breasts 
underwent reoperation. Total capsulectomy was 
performed, and the capsules were sent to the 
pathology and bacteriology departments. All cul-
tures were negative for germs and fungi, and the 
biopsy specimens did not show neoplastic cells. 
Three breasts maintained their capsular con-
tracture because the patients did not consider 
the replacement aesthetically necessary. Eleven 
breasts that developed capsular contracture at 
1-year follow-up could not be evaluated because 
they had not completed the 2 years postopera-
tively yet. No patient developed a recurrent con-
tracture until 2-year evaluation.

Bivariate Analysis: Smooth versus Textured Implants
We compared the clinical and perioperative 

characteristics of patients who received breast 
implants with a smooth or textured surface 

(Table  3). Our findings showed that textured 
implants were mostly placed in the subfascial 
plane, and that patients with smooth implants 
underwent preventive postoperative treatment 
with a significantly higher frequency.

The general postoperative complication rate 
(i.e., hematoma, seroma, and infection) was simi-
lar with both types of breast implant surfaces. At 
1-year follow-up, smooth implants had a higher 
capsular contracture rate than textured implants, 
but with borderline statistical significance  
(p = 0.06). At 2-year follow-up, the rate was similar (p 
= 0.12) (Table 4). Annual capsular contracture risk 
was quantified considering some important char-
acteristics of breast implants and surgery (Table 5). 
The results of the analysis showed the following:

1.	 Smooth and textured implants had a similar 
annual capsular contracture risk in round 
profile, without statistical significance  
(p = 0.12). Anatomical profile could not be 
evaluated.

2.	 When a smooth implant was placed in the 
subfascial plane, it had a risk of capsular 
contracture four times higher than the tex-
tured implant in the same plane (OR, 4.4; 
95 percent CI, 1.6 to 12.4). However, when 
the implants were placed in the subpectoral 
plane, both textures had a similar capsular 
contracture risk (p = 0.84).

3.	 When implants had a postoperative com-
plication, those with a smooth surface had 
a risk of capsular contracture eight times 
higher than textured implants (OR, 8.4; 95 
percent CI, 1.3 to 56.1). When implants had 
no postoperative complications, the capsu-
lar contracture rate was independent of the 
implant surface (p = 0.39)

Of 60 patients who received preventive treat-
ment with montelukast and ultrasound, the cap-
sular contracture ratio was similar between the 
smooth and textured implants (13 of 88 and four 
or 32 at 1-year follow-up, respectively; p = 0.75 
using the chi-square test).

The biannual risk of capsular contracture 
considering several characteristics of the breast 
implant and surgery was quantified (Table 6). The 
results of the analysis showed the following:

1.	 Smooth and textured implants had a simi-
lar capsular contracture risk in round 
profile, without statistical significance  
(p = 0.21). Anatomical profile could not be 
evaluated.
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2.	 When the implants were placed in the sub-
fascial plane, the risk of capsular contrac-
ture of the smooth implants was four times 
higher than textured implants in the same 
plane (OR, 4.1; 95 percent CI, 1.2 to 13.2). 
However, when the implants were placed in 
the subpectoral plane, both surfaces had a 
similar capsular contracture risk (p = 0.68).

3.	 Both surfaces showed a similar risk of post-
operative complications (i.e., hematoma, 
seroma, and infection) (p = 0.63). In addi-
tion, patients with smooth implants without 
postoperative complications had a seven 
times higher risk of capsular contracture 

than those with textured implants (OR, 7.2; 
CI 95, 1.3 to 40.4).

The evidence suggested that postoperative 
complication increased the probability of devel-
oping contractures seven times during the first 
year of follow-up (OR, 7.0; 95 percent CI, 2.8 to 
18.0) (p = 0.00002) from Fisher’s test. Comparing 
by implant surface, it was noteworthy that the 
interaction of smooth implants (OR, 33.6; 95 
percent CI, 8.2 to 137.1) (p ≈ 0) with respect to 
textured implants showed a similar risk of crude 
calculation (OR, 6.4; 95 percent CI, 1.2 to 34.8) 
(p = 0.01) (Table 7).

DISCUSSION
Since 2011, textured implants have con-

cerned plastic surgeons because of their asso-
ciation with BIA-ALCL.24,32 Consequently, we 
reconsidered their use and evaluated their asso-
ciated complications. To this end, we placed a 
similar number of implants with both surfaces 
and evaluated the types of complications in the 
first year. Multiple factors can affect capsular con-
tracture, such as patient characteristics (altered 
immune response, smoking, or diabetes), type of 
surgery, surgical approach, implant pocket place-
ment, drainage tubes, preventive treatment with 
montelukast and ultrasound, contamination, and 
biofilm formation, including implant material 
and coverage.17

In this study, we observed capsular contracture 
in 21 breasts; nine breasts had obvious postopera-
tive complications such as hematoma, seroma, or 
infection. Although we cannot be sure that the 
12 patients regardless of the complications men-
tioned could have had some nonapparent compli-
cations (e.g., contamination, subclinical infection, 
undiagnosed seroma), it could be stated that the 
contractures are attributable to apparent or non-
apparent postoperative complications. This lack 
of accuracy in determining the complications 
raises the need for new studies about the relation-
ship between any postoperative complication and 
capsular contracture development during the 
follow-up period. The evidence suggested that the 
postoperative complication increased the proba-
bility of developing contractures seven times dur-
ing the first year of follow-up.

Many publications refer to the positive effect 
in the treatment and prevention of capsular 
contracture with selective leukotriene receptor 
antagonists. Nevertheless, our limited number of 
patients who accepted and completed preventive 

Table 3.  Comparison of the Clinical and Surgical 
Characteristics of Patients Who Received Smooth or 
Textured Surface Breast Implants

 
Smooth  

Implants (%)
Textured  

Implants (%) p*

No. 107 146  
Patient age, yr   0.87 (NS)
 � Mean ± SEM 33.5 ± 0.8 33.4 ± 0.7  
 � Median 34 33
 � Range 19–58 18–56
Pocket plane   0.000004
 � Subfascial 44 (41.2) 96 (65.8)  
 � Total subpectoral 11 (10.3) —
 � Dual plane 52 (48.6) 50 (34.2)
Implant shape   0.0002
 � Round 107 (100) 128 (87.7)  
 � Anatomical — 18 (12.3)
Implant volume, cc   0.88 (NS)
 � 200–300 25 (23.3) 27 (18.5)  
 � 301–400 74 (69.2) 103 (70.5)
 � 401–500 7 (6.5) 6 (4.0)
 � >500 1 (1.0) —
Preventive POP  

  treatment
  0.0000003

 � Yes 44 (41.1) 16 (11)  
 � No 63 (58.9) 130 (89)
NS, not significant; POP, postoperative.
*χ2 test, except for age, where the Z-normal test was used.

Table 4.  Comparison of Complications between 
Smooth and Textured Implants

 
Smooth  

Surface (%)
Textured  

Surface (%) p*

No. of breasts 214 292  
No complications 203 276  
Common complications 11 16 0.87 (NS)
 � Seroma — 6  
 � Hematoma 11 5  
 � Infection — 5  
 � Rupture — —

  � BIA-ALCL — —
Capsular contracture    
 � 12 POP mo 13/214 (6.1) 8/292 (2.7) 0.06 (NS)
 � 24 POP mo† 6/80 (7.5) 7/ 244 (2.9) 0.12 (NS)
NS, not significant; POP, postoperative. 
*From χ2 or Fisher’s test, when appropriate.
†Evaluated in 40 patients with smooth implants and 122 patients with 
textured implants.
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treatment with montelukast and ultrasound were 
not enough to be able to define the influence on 
capsular contracture.8,33–37 This treatment may 
have biased the results of our study. To date, the 
mechanism of capsular contracture, risk factors, 
and true prevalence is unclear.9–11

Many authors demonstrated that the inci-
dence of capsular contracture is higher within the 
first year of primary breast augmentation.6,25,38,39 
Another study, with 23.3 years of follow-up (mean, 
37.4 months), showed a contracture (Baker grade 

III or IV) rate of 1.9.4 The contracture is a pro-
gressive phenomenon, and the longer any group 
of patients is followed, the greater the cumulative 
risk of developing contracture.

In our study, we included Baker grade II 
capsular contractures, which are generally not 
included by other authors. If we had considered 
only Baker grade III and IV capsular contractures, 
the annual capsular contracture rate would be 1.2 
percent (six breasts) and 1.5 percent (five breasts) 
at 2 years.

Table 5.  Quantification of the Risk of Capsular Contracture 1 Year after Surgery and Potential Associated Factors

 Smooth Surface (%) Textured Surface (%) OR (95% CI) p*

No. 13/214 8/292   
Implant shape     
 � Round 13/214 (6.0) 8/258 (3.1) 2.0 (0.8–4.9) 0.12 (NS)
 � Anatomical — 0/36 (0) † †
Pocket     
 � Subfascial 11/88 (12.5) 6/192 (3.1) 4.4 (1.6–12.4)‡ 0.002‡
 � Subpectoral plus dual plane 2/126 (1.6) 2/100 (2.0) 0.8 (0.1–5.9) 0.84 (NS)
POP complications     
 � Yes 6/11 (54.5) 2/16 (12.5) 8.4 (1.3–56.1) 0.05
 � No 7/203 (3.4) 6/276 (2.1) 1.6 (0.5–4.9) 0.39 (NS)
POP, postoperative; NS, not significant. 
*From χ2 or Fisher’s test, when appropriate.
†The odds ratio could not be calculated. 
‡Statistically significant.

Table 6.  Quantification of the Risk of Capsular Contracture 2 Years after Surgery and Potential Associated Factors

 Smooth Surface (%) Textured Surface (%) OR (95% CI) p*

No. 6/80 7/244   
Implant shape     
 � Round 6/80 (7.5) 7/214 (3.3) 2.4 (0.8–7.8) 0.21 (NS)
 � Anatomical — 0/34 (0) † †
Pocket     
 � Subfascial 6/46 (13) 6/168 (3.6) 4.1 (1.2–13.2)‡ 0.03‡
 � Subpectoral plus dual plane 0/34 (0) 1/76 (1.3) † 0.60 (NS)
POP complications     
 � Yes 2/14 (14.3) 5/18 (27.8) 0.4 (0.1–2.7) 0.63 (NS)
 � No 4/66 (6.1) 2/226 (0.9) 7.2 (1.3–40.4)‡ 0.03‡
NS, not significant; POP, postoperative.
*From χ2 or Fisher’s test, when appropriate.
†The odds ratio could not be calculated.
‡Statistically significant.

Table 7.  Relationship between Postoperative Complications* and Capsular Contractures

Surface
Breast with Capsular  

Contracture
Breast without Capsular  

Contracture p†  OR (95% CI)

Total  21  485   
 � With POP complications 8 39 0.00002  
 � Without POP complications 13 446  7.0 (2.8–18.0)
Smooth  13  201   
 � With POP complications 6 5 ≈0  
 � Without POP complications 7 196  33.6 (8.2–137.1)
Textured  8  284   
 � With POP complications 2 14 0.01  
 � Without POP complications 6 270  6.4 (1.2–34.8)
POP, postoperative.
*Complications: hematoma, seroma, and infection. 
†From χ2 or Fisher’s test, when appropriate.
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Implant Surface and Filling
Various publications have reported that tex-

tured implants have a lower risk rate of capsular 
contracture than those with a smooth surface, 
whereas others reported similar rates.9,40 The 
high rate of capsular contracture in older smooth 
implants could be attributed to low gel cohesive-
ness, elastomer degradation, and gel bleeding.41 
New-generation breast implants with higher gel 
cohesiveness have a low incidence of bleeding and 
capsular contractures.42

Textured implants may be associated with a 
lower incidence of capsular contractures because 
of the way they interact with the surrounding tis-
sue, by disrupting the contractile force around 
it.43 Recent publications focus on the cost-to-bene-
fit equation for the use of smooth implants, which 
could increase the rate of complications and reop-
erations.44 From our experience, the evidence sug-
gests that the implant coverage was independent 
of the capsular contracture. However, it is neces-
sary to consider that many factors could affect 
the contracture risk, and these factors deserve 
further evaluation. In this study, five different 
implant companies were used; the relationship 
with the complications was not statistically evalu-
ated because the main surgeons did not intend to 
generate conflicts with manufacturers.

Incision Type
Different approaches have advantages and dis-

advantages.45 Wiener relates the incision approach 
with capsular contracture because of the potential 
for implant contamination by bacteria colonizing 
the breast ducts. The periareolar incision had a 
9.5 percent incidence of contracture versus 0.59 
percent when using the inframammary fold.46 We 
use only the inframammary approach.

Biofilm
Manav et al. studied the contracture around 

smooth, textured, and polyurethane miniature 
implants in rats. They showed that, in the case of 
bacterial contamination, the possibility of capsu-
lar contracture in implants with a textured surface 
was much higher than that in the smooth or poly-
urethane implants. Because biofilm formation 
is also associated with BIA-ALCL, the use of tex-
tured implants carries an additional risk.47 Lista 
et al. compared smooth and textured implants in 
the subglandular plane, with a similar rate of cap-
sular contracture. They suggest that a technique 
that maintains minimal bacterial contamination 
is more important than the implant surface.48 In 

2017, Adams et al. established a 14-step plan with 
the aim of reducing the bacterial load and biofilm 
formation in breast augmentation.49 Our group 
routinely performs the steps mentioned by Adams 
et al.

Pocket
We used the subfascial pocket in patients with 

adequate soft-tissue coverage in the upper pole of 
the breast. The subfascial pocket is a well-defined 
anatomical space that does not dissect the mam-
mary parenchyma and allows good implant cover-
age while avoiding the dynamic breast.50–52 In very 
thin patients, we used the subpectoral plane or 
the dual-plane modified by Ventura et al.29,51

A randomized controlled trial found a reduc-
tion in capsular contracture symptoms with the use 
of textured implants in the submuscular plane.53 
In our study, smooth and textured implants placed 
there had similar capsular contracture rates at the 
1-year follow-up. However, when smooth implants 
were placed in the subfascial plane, their capsular 
contracture rate was significantly higher than tex-
tured implants.

Limitations
Our study was limited by the relatively short 

follow-up. Furthermore, we were only able to eval-
uate 64 percent of the patients at 2 years, where we 
found a similar contracture rate between smooth 
and textured implants. We will follow the study 
patients for a longer term. Given the significant 
differences of some covariates and large sample 
sizes, we could have conducted the propensity 
score matching before using the comparison tests.

We were unable to apply a multivariate analy-
sis (e.g., logistic regression, model-based analysis) 
because there were no cases in strategic explanatory 
variables. There were no cases of textured implants 
in the total subpectoral pocket (there were no 
available anatomical implants with a smooth sur-
face; likewise, postoperative preventive treatment 
did not have a uniform indication criterion among 
surgeons). If we apply the results of such analysis, 
they could lead to incorrect inferences. That is why 
we decided to show the magnitudes with an analysis 
adjusted to 1- and 2-year follow-up. As a strength, 
we have included Baker grade II contracture in the 
general rate because it is a clinical manifestation 
that could evolve to a greater degree.

CONCLUSIONS
In our experience, by using the inframam-

mary approach and a standardized technique that 
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minimizes bacterial contamination, there is no sig-
nificant difference in the crude incidence of cap-
sular contracture between smooth and textured 
implants. The evidence suggested that a compli-
cation immediately postoperatively increased 8.4 
times the probability of developing contractures 
during the first year of follow-up. In the subfascial 
plane, until 2-year follow-up, the contracture rate 
with smooth implants was higher than with textured 
implants. However, when they were placed in the 
submuscular plane, there was no difference between 
the two surfaces. The implant surface does not affect 
the risk of capsular contracture at 1 or 2 years follow-
ing primary breast augmentation. The most critical 
factor seems to be the plane in which the implants 
are placed, where subpectoral or dual-plane place-
ment decreases the risks of capsular contracture.
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