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Abstract

Background Subpectoral and prepectoral planes have
commonly been used in implant-based breast augmenta-
tion. The effect of implant plane on complication rate was
still unclear. This meta-analysis demonstrated current evi-
dence with regard to comparison of complication rates
between subpectoral and prepectoral breast augmentation.
Methods Pubmed, EMBASE and Cochrane library were
searched to December 2018. The results of selected studies
were meta-analyzed to obtain a pooled odds ratio of the
effect of subpectoral versus prepectoral breast augmenta-
tion on rates of complications.

Results There were significantly lower rates of capsular
contracture and hematoma but higher rates of implant
displacement and animation deformity in the subpectoral
group compared with the prepectoral group. There was no
significant difference with regard to rates of reoperation,
seroma, rippling, infection and implant rupture between
these two groups.

Conclusions Subpectoral and subglandular breast aug-
mentations both have their merits and demerits with regard
to complications. The pros and cons of each procedure
should be fully explained to patients and selection of
implant plane should be considered more comprehensively.
Level of Evidence III This journal requires that authors
assign a level of evidence to each article. For a full
description of these Evidence-Based Medicine ratings,
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Introduction

Breast augmentation has been one of the most popular
cosmetic surgeries for years. Selection of the implant plane
is one of the key strategies of decision making for breast
augmentation [1]. The subpectoral plane and prepectoral
plane have both been commonly wused in breast
augmentation.

Various studies indicated that submuscular breast aug-
mentation had a decreasing rate of capsular contracture
[2-4] compared with prepectoral breast augmentation.
However, some studies stated that the submuscular proce-
dure could induce higher rates of implant malposition,
animation deformity and increasing postoperative pain
[5-7] due to contraction of the muscle. Currently, more
attention was paid to capsular contracture, but other com-
plications related to submuscular procedures were not
emphasized as much as capsular contracture.

The objective of this study was to meta-analyze previous
historical studies to explore the role of implant plane on the
rate of complications to provide objective evidence that
might be helpful for plane selection.
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Patients and Methods
Literature Searches and Study Selection

The Pubmed, EMBASE and Cochrane library were sear-
ched to December 2018 using the key words “breast aug-

mentation,” “augmentation mammaplasty” and
“complication.” Publication language was limited to
English.

Selection Criteria

References that met the following criteria were included:
(1) cosmetic breast augmentation; (2) comparison of sub-
pectoral and prepectoral breast augmentation with regard to
complication rate; (3) human clinical study. References
that met the following criteria were excluded: (1) breast
reconstruction with implants; (2) case reports, letters,
comments, reviews; (3) the former publication of the same
institution that had repeated data. Firstly, all identified titles
and abstracts were evaluated to meet the aim of the study.
Secondly, all potentially relevant references were retrieved
for full text.

Data Abstraction and Quality Assessment

Data abstraction was conducted using a standardized form
including first author, publication country and year, study
design, quality assessment, sample size, patients’ mean age
and body mass index (BMI), follow-up, implant type and
rates of complications including reoperation rate, capsular
contracture, seroma, implant displacement, rippling,
infection, implant rupture, hematoma and animation
deformity. The Methodological Index [8] was used to
assess non-randomized studies, and the quality was cate-
gorized into high (score greater than or equal to 16) and
low (score lower than 16).

Statistical Analysis

Odds ratios (OR) and 95% confidence intervals (CI) were
calculated, and a p value < 0.05 was judged as statistically
significant. Statistical heterogeneity was tested using Chi-
square and inconsistency (/) statistics and an I value of
greater than or equal to 50% represented substantial
heterogeneity. A random effect model was used if I* was
greater than or equal to 50%, and a fixed effect model was
used if /* was lower than 50%. Meta-regression was per-
formed using types of implant surface, implant shape and
methodological quality as covariates to investigate the
effect of characteristics on complication rates. The signif-
icance level of all the analyses was 0.05. Analyses were

conducted in Review Manager version 5.3 from Cochrane
Collaboration and STATA 15.0 from Stata Corporation.

Results
Study Selection

The process of selecting eligible studies is listed in Fig. 1.

Characteristics of the included studies are summarized
in Table 1. A total sample size of 18,109 (13,211 in the
subpectoral group and 4898 in the prepectoral group) was
enrolled in this study. According to the type of complica-
tion, four studies described the reoperation rates, 11 studies
described rates of capsular contracture, three studies
described seroma rates, three studies described rates of
implant displacement, two studies described rippling rates,
five studies described infection rates, three studies descri-
bed rates of implant rupture, three studies described
hematoma rates and two studies described rates of anima-
tion deformity.

Comparison of Reoperation Rates

Four trials were pooled to compare the reoperation rates
between subpectoral group and prepectoral groups. Low
heterogeneity was observed in this study pool with a I*
value of 0% ()(2 = 1.81), and a fixed effect model was
adopted in this meta-analysis. The result showed no sig-
nificant difference between these two groups (13.8% in
subpectoral group versus 9.6% in prepectoral group; OR
0.98; 95% CI 0.72-1.35, p = 0.92) (Fig. 2).

Database search for title and
abstract n= 3013
Pubmed: 755
EMBASE: 2248
Cochrane: 10

2894 excluded for
not human studies (167)
not English (217)
case, review, letter, comments (786)
duplications (277)
unrelated (1447)

N

n= 119 for full text

108 excluded
not cosmetic augmentation (3)
no comparable data(105)

N

Selected studies n=11

Fig. 1 Diagram of study selection

@ Springer



892

Aesth Plast Surg

(2019) 43:890-898

Table 1 Characteristics of the selected studies

Reference  Country Study design Methodologic  Sample Implant types Mean age Mean BMI  Follow-up
quality size (years)
Calobrace USA Prospective High 5122  Sientra round smooth, 36 20.8 10 years
[9] textured
McGuire USA Prospective High 10,075  Natrelle 410 form-stable 36 20.9 4.1 years
(2]
Ruiz [5] Spain Retrospective Low 373 Allergan 410 form- 31-31.7 20.85-22.15 5 years
stable
Li [6] China Retrospective Low 124 Round textured silicon  31.21-38.10 19.17-20.19 31.66-32.5 months
gel
Spear [3] USA Prospective High 455  Natrelle round 34 20.7 10 years
Khan [7] UK Retrospective Low 2026  Round textured silicon ~ 30.0-33.0 N/A > 3 years
gel
Stutman USA Retrospective Low 619  Mentor N/A N/A 1.4 years
[10]
Pereira Brazil Prospective Low 53 Texturized silicone 23.2-26.1 N/A 3 years
[11] implant
Seify [12] USA Retrospective Low 44 Mentor smooth 32 N/A 34 months
Vazquez USA Retrospective Low 196  Surgitex, Dow Corning, 31.9 N/A 17.4-38.1 months
[13] Heyer-Schulte
Puckett USA Prospective High 192 Round 30-33 N/A 27 months
[14]
subpectoral prepectoral Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Khan 2013 g 110 45 751 13.8% 1.23 [0.56, 2.68] —
Li 201% 1 B9 1 35 1.8%  0.39[0.02, 6.35]
Ruiz 2017 12 113 21 260  14.8% 1.35 [0.64, 2.85] N
Stutman 2012 71 358 58 26l e9.6% 087 [059, 1.29]
Total (95% CI) 668 1307 100.0% 0.98 [0.72, 1.35]
Total events 92 125
i i? = - = = : : : |
Heterogeneity: Chi* = 1.81, df = 3 (P = 0.61); I° = 0% S o1 o1 0 100

Test for overall effect: 2 = 0,10 (P = 0.592)

Favours [experimental] Favours [control]

Fig. 2 Forest plot demonstrating the odds ratio of reoperation rates in subpectoral group versus prepectoral group with fixed effects model meta-

analysis (Mantel-Haenszel)
Comparison of Capsular Contracture Rates

Eleven trials were combined to compare the capsular
contracture rates between the subpectoral group and prepec-
toral group. A high heterogeneity was observed in this study
pool with a P value of 91% ()(2 = 108.88), and a random
effect model was adopted in this meta-analysis. The result
showed significantly higher rates of capsular contracture in
the prepectoral group compared with the subpectoral group
(1.7% in subpectoral group versus 9.6% in prepectoral group;
OR 0.26; 95% CI 0.13-0.55, p < 0.00001) (Fig. 3). Mean-
while, meta-regression revealed the following: types of

implant  surface (‘52 =023, P =59.32%, adjusted
R* = —26.67%, p=0391), methodological quality
(* =020, P =5469%, adjusted R*>=— 11.83%,
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p = 0.446) and shape of implant (7* = 0.23, I* = 58.30%,
adjusted R* = — 24.08%, p = 0.791). These results of meta-
regression showed that these characteristics had no influence
on the results of the analyses.

Comparison of Seroma Rates

Three trials were combined to compare seroma rates
between the submuscular group and prepectoral group. A
low heterogeneity was observed in this study pool with a I*
value of 0% (12 = 0.10), and a fixed effect model was
adopted in this meta-analysis. The result showed no sig-
nificant difference between these two groups (0.08% in
subpectoral group versus 0.2% in prepectoral group; OR
1.06; 95% CI 0.22-5.06, p = 0.94) (Fig. 4).
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subpectoral prepectoral Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Calobrace 2018 100 2856 231 2266 12.0% 0.32 [0.25, 0.41] —-
Khan 2013 Q 110 & 751 4.3% 0.52 [0.02, 9.28]
Li 2015 5 89 3 35 8.1% 0.63 [0.14, 2.81] —_—
McGuire 2017 17 9132 62 943 11.4% 0.03 [0.02, 0.05] —
Pereira 2009 0 17 1 36 3.6% 0.68 [0.03, 17.46]
Puckett 1987 8 96 38 96 10.5% 0.14 [0.06, 0.32] —_—
Ruiz 2017 3 112 10 260 8.8% 0.68[0.18, 2.53] —_—
Seify 2005 4 29 5 15 B.1% 0.32 [0.07, 1.44] S
Spear 2014 50 317 36 135 11.5% 0.51[0.32, 0.84] —
Stutman 2012 25 356 22 261 1l1.2% 0.82 [0.45, 1.49] ——
Yazouez 1987 49 a6 58 100 10.6% 007 [0.032, 0.17] I —
Total (95% CI) 13211 4898 100.0% 0.26 [0.13, 0.55] iR
Tatal events 221 472

i 2 . i2 -2 I } Il i
Heterogeneity. Tau® = 1.18; Chi®* = 108.88, df = 10 (P < 0.00001); I* = 91% bo1 ol 0 100

Test for owerall effect: 2 = 2.54 (P = 0.0004)

Favours [experimental] Favours [control]

Fig. 3 Forest plot demonstrating the odds ratio of capsular contracture rates in subpectoral group versus prepectoral group with random effects

model meta-analysis (Mantel-Haenszel)

subpectoral prepectoral Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
McGuire 2017 6 9132 0 943 29.6% 1.34[0.08 22.87] ]
Pereira 2003 0 17 1 26 21.2% 0.68[0.02, 17.46] L
Ruiz 2017 1 113 2 260 3232% 1.15([0.10, 12.83]
Total (95% CI) 9262 1239 100.0% 1.06 [0.22, 5.06] ~;—
Tatal events 7 3
Heterogeneity: Chi? = 0.10, df = 2 (P = 0.95); I* = 0% :0 o1 0:1 1:0 100:

Test for overall effect: 2 = 0.07 (P = 0.94)

Favours [experimental] Favours [control]

Fig. 4 Forest plot demonstrating the odds ratio of seroma rates in subpectoral group versus prepectoral group with fixed effects model meta-

analysis (Mantel-Haenszel)
Comparison of Rates of Implant Displacement

Three trials were combined to compare implant displace-
ment rates between the subpectoral group and prepectoral
group. A low heterogeneity was observed in this study pool
with a I* value of 0% (x> = 0.66), and a fixed effect model
was adopted in this meta-analysis. The result showed sig-
nificantly higher rates of implant displacement in the sub-
pectoral group compared with the prepectoral group (4.5%
in subpectoral group versus 0.6% in prepectoral group; OR
4.90; 95% CI 1.43-16.77, p = 0.01) (Fig. 5).

Comparison of Rippling Rates

Two trials were combined to compare rippling rates
between the subpectoral group and prepectoral group. A
low heterogeneity was observed in this study pool with a *
value of 0% (12 = 0.14), and a fixed effect model was
adopted in this meta-analysis. The result showed no sig-
nificant difference between these two groups (6.8% in
subpectoral group versus 3.5% in prepectoral group; OR
1.39; 95% CI 0.76-2.52, p = 0.28) (Fig. 6).

subpectoral prepectoral Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Khan 20132 2 110 5 751 50.6% 2.76[0.52, 14.42] — 0
Li 2015 10 89 0 35 25.4% 938 [0.52, 164 48] = >
Ruiz 2017 2 1132 4, 260 24.0% 467 [0.42, 52.00] =
Total (95% CI) 312 1046 100.0% 4.90 [1.43, 16.77] =R
Tatal events 14 &
Heterogeneity. Chi? = 0.66, df = 2 (P = 0.72); P = 0% :0 5l 0:1 1:0 100:

Test for owverall effect: 2 = 2.52 (P = 0.01)

Favours [experimental] Favours [control]

Fig. 5 Forest plot demonstrating the odds ratio of implant displacement rates in subpectoral group versus prepectoral group with fixed effects

model meta-analysis (Mantel-Haenszel)
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subpectoral prepectoral Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Ruiz 2017 0 113 1 260 4.8% 0.76[0.03, 18.85]
Stutman 2012 32 356 17 261 952% 1.42 [0.77, 2.61] —.—
Total (95% CI) 469 521 100.0% 1.39 [0.76, 2.52] o
Total events 32 18

i PP = = = R I t t {
Heterogeneity, Chic = 0.14, df = 1 (P = 0.71); | 0% o1 o1 1o 100

Test for overall effect: 2 = 1.07 (P = 0.28)

Favours [experimental] Favours [control]

Fig. 6 Forest plot demonstrating the odds ratio of rippling rates in subpectoral group versus prepectoral group with fixed effects model meta-

analysis (Mantel-Haenszel)

subpectoral prepectoral

Study or Subgroup

Odds Ratio
Events Total Events Total Weight M-H, Fixed, 95% Cl

Odds Ratio
M-H, Fixed, 95% CI

Khan 20132 2 110 3 751 10.0% 4.62[0.76, 27.95]

Li 2015 1 849 Q 25 9.4% 1.20[0.05, 20.25] i

Ruiz 2017 0 113 2 260 2B.3% 0,322 [0.02, 6.23] L

Stutman 2012 3 356 3 261 45.8% 0.73 [0.15, 2.65] ——

Yazguez 1987 i 96 0 100 6.4% 216 [0.13, 78.45]

Total (95% CI) 764 1407 100.0% 1.21 [0.46, 3.16] s

Total events 7 9

Heterogeneity. Chi* = 2.60, df = 4 (P = 0.46); I* = 0% IO o 0=1 1:0 100:

Test for overall effect: 2 = 0.38 (P = 0.70)

Favours [experimental] Favours [control]

Fig. 7 Forest plot demonstrating the odds ratio of infection rates in subpectoral group versus prepectoral group with fixed effects model meta-

analysis (Mantel-Haenszel)
Comparison of Infection Rates

Five trials were combined to compare infection rates
between the subpectoral group and prepectoral group. Low
heterogeneity was observed in this study pool with a I*
value of 0% ()(2 = 3.60), and a fixed effect model was
adopted in this meta-analysis. The result showed no sig-
nificant difference between these two groups (0.9% in
subpectoral group versus 0.6% in prepectoral group; OR
1.21; 95% CI 0.46-3.16, p = 0.70) (Fig. 7).

Comparison of Implant Rupture Rates

Three trials were combined to compare implant rupture
rates between the subpectoral group and prepectoral group.
Low heterogeneity was observed in this study pool with a
I value of 3% ()(2 = 2.06), and a fixed effect model was
adopted in this meta-analysis. The result showed no sig-
nificant difference between these two groups (1.8% in
subpectoral group versus 1.0% in prepectoral group; OR
1.67; 95% CI 0.61-4.55, p = 0.32) (Fig. 8).

Comparison of Hematoma Rates

Three trials were combined to compare the reoperation
rates between the subpectoral group and prepectoral group.
Low heterogeneity was observed in this study pool with a
I? value of 0% (3 = 1.66), and a fixed effect model was
adopted in this meta-analysis. The result showed that

@ Springer

hematoma rates were significantly higher in the prepectoral
group than in subpectoral group (0.9% in subpectoral group
versus 2.9% in prepectoral group; OR 0.35; 95% CI
0.13-0.89, p = 0.03) (Fig. 9).

Comparison of Animation Deformity Rates

Three trials were combined to compare the animation
deformity rates between subpectoral group and prepectoral
group. Low heterogeneity was observed in this study pool
with a I* value of 0% (3* = 0.04), and a fixed effect model
was adopted in this meta-analysis. The result showed
higher rates of animation deformity in the submuscular
group than in the prepectoral group (3.8% in subpectoral
group versus 0% in prepectoral group; OR 14.47; 95% CI
1.70-123.07, p = 0.01) (Fig. 10).

Discussion

Breast augmentation is one of the most popular and widely
studied cosmetic surgeries. Selection of implant plane is
one of the key strategies that should be cautiously con-
sidered. Various studies stated that rates of capsular con-
tracture were higher in prepectoral breast augmentation
compared with the subpectoral procedure [2—4]. However,
other studies stated that the risks including implant mal-
position were higher in the submuscular procedures [5-7]
which might be induced by contraction of the muscle.
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subpectoral prepectoral 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Fuiz 2017 ES 112 1 260 9.7% T7.06[0.732, 6B.66] !
Stutrman 2012 & 356 4 261 TF4.4% 1.10[0.21, 2.94]
Yazguez 1987 1 96 1 100 15.9% 1.04[0.06, 16 90]
Total (95% CI) 565 621 100.0% 1.67 [0.61, 4.55] B
Total events 10 3
Heterogeneity. Chi? = 2.06, df = 2 (P = 0.36); I* = 3% =0 = 0=1 1:0 100:

Test for overall effect: 2 = 100 (P = 0.32)

Favours [experimental] Favours [control]

Fig. 8 Forest plot demonstrating the odds ratio of implant rupture rates in subpectoral group versus prepectoral group with fixed effects model

meta-analysis (Mantel-Haenszel)

subpectoral prepectoral 0Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Khan 2013 2 110 20 751 27.3% 0.68 [0.16, 2.94] —
Stutrman 2012 2 356 7 261 42.6% 0.21[0.08, 1.20] ——
Yazguez 1987 0 96 5 100 29.2% 0.09 [0.00, 1.65] + &
Total (95% CI) 562 1112 100.0% 0.35 [0.13, 0.89] e
Total events 5 32

ity. Chi® = =2= 1P = : : : |
Heterogeneity. Chi® = 1.66, df = 2 (P = 0.44); I = 0% 5ol o1 0 100

Test for overall effect: 2 = 2.20 (P = 0.03)

Favours [experimental] Favours [control]

Fig. 9 Forest plot demonstrating the odds ratio of hematoma rates in subpectoral group versus prepectoral group with fixed effects model meta-

analysis (Mantel-Haenszel)

subpectoral prepectoral Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Pereira 2003 ES 17 0 26 47.0% 17.62 [0.Bg, 262 BE] i +
Ruiz 2017 2 113 0 260 53.0% 11.68[0.56, 245.30] L +
Total (95% CI) 130 296 100.0% 14.47[1.70, 123.07] | — R R ——
Total events 5 4]

i i? = = = 1= L t t |
Heterogeneity. Chi = 0.04, df = 1 {P = 0.85); | 0% o1 o1 e 100

Test for owerall effect: 2 = 2.45 (P = 0.01)

Favours [experimental] Favours [control]

Fig. 10 Forest plot demonstrating the odds ratio of animation deformity rates in subpectoral group versus prepectoral group with fixed effects

model meta-analysis (Mantel-Haenszel)

Animation deformity is another complication caused by
muscle contracture. A study stated that only 22.5% had no
distortion after primary dual-plane breast augmentation
[15], and the proper method to prevent this kind of com-
plication was a prepectoral procedure [16, 17]. There were
few previous studies that meta-analyzed complication rates
between subpectoral and prepectoral breast augmentation.

In this study, there was a significantly higher rate of
capsular contracture in prepectoral breast augmentation
that was in accordance with previous studies. Subpectoral
breast augmentation could decrease contact with glandular
tissues that might reduce the risk of capsular contracture
[18, 19]. The etiology of capsular contracture was multi-
factorial and various factors affected the rates of capsular
contracture including infection, type of incision and
implant. Povidone-iodine, textured implants, non-periare-
olar incisions could be preventive factors for capsular
contracture according to previous meta-analyses [20-22].

Because high heterogeneity was shown, to investigate the
effect of these factors on the complication rates, meta-re-
gression was done using types of implant surfaces and
shapes of implants (round or anatomical) as covariates. The
results showed that these characteristics had no influence
on the results of the analyses.

There was a significantly higher rate of implant dis-
placement following submuscular breast augmentation than
prepectoral breast augmentation. The pooled rate of ani-
mation deformity was also significantly higher in the sub-
muscular group. These kinds of complications might be
caused by contraction of the pectoralis major muscle
[15, 23, 24].

There was a significantly higher rate of hematoma fol-
lowing prepectoral augmentation than in the submuscular
group which might be due to a relatively tight junction that
might result in more vascular damage when being dissected
in this layer than the submuscular layer in our view.
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However, further studies should be conducted to verify this
result because only three studies were included in this
analysis.

One study stated that duration hours of pain were sig-
nificantly higher in the subpectoral group (66.92 h in
subpectoral group versus 47.54 h in prepectoral group,
p <0.05) and so was duration of indwelling drains
(2.98 days in subpectoral group versus 1.46 days in
prepectoral group, p < 0.05) [6], indicating that the trauma
was larger in the subpectoral group which might decrease
patient satisfaction.

For the reason for reoperation, capsular contracture
accounted for 18.8%, whereas malposition or asymmetry
that might be related to muscle contraction accounted for
15.6% according to a previous study [25]. In this meta-
analysis, the merged rates of capsular contracture, implant
displacement and animation deformity were 1.7%, 4.5%
and 3.8%, respectively, in the submuscular group and
9.6%, 0.57% and 0% in the prepectoral group, respectively.
In other words, there was a significantly higher rate of
capsular contracture and significantly lower rates of
implant displacement and animation deformity in the
prepectoral group than in the submuscular group. It was
difficult to state which procedure was more superior than
the other through these results.

With regard to other complication rates including
reoperation, seroma, rippling, infection and implant rup-
ture, there was no significant difference between submus-
cular breast augmentation and prepectoral breast
augmentation. Rippling was associated with thin breast
tissue coverage [26, 27]. However, in this meta-analysis,
there was no significant difference of rippling between
these two groups. It could be explained by the fact that
appropriate selection of patients for the prepectoral pro-
cedure might decrease the rates of rippling. However, there
were only two rippling-related comparative studies and
further studies should be conducted to verify this
conclusion.

The prepectoral procedure was thought to be suitable for
patients with a pinch test larger than 2 cm, or in some
studies, patients with a pinch test larger than 1.5 cm could
also be candidates for prepectoral breast augmentation [5].
In cases with thin soft-tissue coverage, fat injection could
be an adjunctive procedure [28]. Acellular dermal matrix
(ADM) was commonly used in prepectoral breast recon-
struction or revisional breast augmentation to prevent
capsular contracture [29-32]. Although there were few
previous studies that used ADM in primary breast aug-
mentation, the effect of ADM in increasing soft tissue
coverage and reducing the rate of capsular contracture
might be helpful for prepectoral breast augmentation.

Subfascial breast augmentation was thought to provide
supplementary soft-tissue coverage and prevent muscular

@ Springer

dynamics and implant displacement, which might make the
best of subglandular and submuscular plane [33]. However,
in this meta-analysis, we found only two comparative
studies including specific subfascial augmentation that we
merged subfascial group and subglandular group into
prepectoral group. Further comparative studies should be
conducted to verify the pros and cons of subfascial breast
augmentation.

Four of the 11 studies revealed high quality according to
the Methodological Index including 12 indices, indicating
there was still less related studies with high quality. Our
results of meta-regression using MI as a covariate showed
that MI did not have an influence on rates of capsular
contracture.

To the best of our knowledge, this is the first meta-
analysis regarding the relationship between implant plane
and complication rates. However, there are some limita-
tions in this meta-analysis. First, there is a lack of com-
parative studies, especially univariate studies excluding
other factors except implant plane. The effect of incision
type, use of povidone-iodine, implant type could have an
effect on complication rates. For example, one study stated
that although there was no significant difference in total
reoperation rates between prepectoral and submuscular
procedures, the reoperation rate of the transaxillary sub-
muscular procedure was significantly higher than the
transaxillary subfascial procedure (13% vs. 6.2%,
p < 0.05) [5]. Although the results of meta-regression
stated these factors had no influence on the rates of cap-
sular contracture in this meta-analysis, other complications
could not be assessed via meta-regression due to inade-
quate published studies. Further univariate studies should
be conducted to verify this conclusion. Second, there were
only prospective and retrospective studies without any
randomized controlled trials (RCT) published and recruited
for this meta-analysis. Although the results of meta-re-
gression showed no influence of methodological quality on
the rates of complications, more RCTs with high quality
should be performed for further accurate meta-analysis.
Thirdly, there were four common planes including sub-
muscular, dual-plane, subfascial and subglandular plane in
breast augmentation. However, there were few compara-
tive studies that make comparisons of these four planes.
Thus, we merged subfascial and subglandular groups into
prepectoral groups, which might influence the accuracy of
the results. Moreover, only research in English was selec-
ted in this analysis which could not be enough to represent
the whole published data.
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Conclusions

The results of our meta-analysis demonstrated significantly
lower rates of capsular contracture and hematoma but
higher rates of implant displacement and animation
deformity in the subpectoral group compared with the
prepectoral group. There was no significant difference with
regard to reoperation, seroma, rippling, infection or implant
rupture. There were both merits and demerits in both
techniques. The complications, especially the different
rates of capsular contracture, hematoma, implant dis-
placement and animation deformity, should be fully
explained, and the selection of implant plane should be
considered more comprehensively. However, a lack of
research of high quality might influence the results.
Meanwhile, further univariate studies with comparison of
the submuscular, dual, subfascial and subglandular planes
are required to verify this conclusion.
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