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Background: Contralateral augmentation mammoplasty in implant-based reconstruction could potentially 
lead to deterioration of the thickness of the mastectomy skin flap and increase postoperative complications 
of the reconstructed breast. We compared the complication rates of the reconstructed breast in the 
augmentation and no-augmentation groups among patients undergoing tissue expander/implant breast 
reconstruction.
Methods: Patients who underwent mastectomy followed by tissue expander/implant breast reconstruction 
between February 2010 and April 2018 were retrospectively reviewed. The primary outcome measures 
were complications and the need for a revision operation. The augmentation and no-augmentation groups 
underwent propensity score-matched analysis and the matched cases underwent multivariable logistic 
regression analysis.
Results: From the 234 patients in the augmentation group and 517 patients in the no-augmentation 
group, 200 propensity score-matched pairs were obtained. Analysis of the matched pairs revealed that the 
augmentation group as compared to the no-augmentation group showed a significantly higher overall 
complication rate (13.5 percent versus 6.5 percent; P=0.025) and revision operation rate (9.0 percent versus 
3.0 percent; P=0.019). Multivariable conditional logistic regression analyses of the matched cases revealed 
that contralateral augmentation (odds ratio, 3.457; 95% confidence interval, 1.039–11.498; P=0.043) was 
associated with increased odds for a revision operation of the reconstructed breast.
Conclusions: This study investigated the postoperative complications of the reconstructed breast 
associated with contralateral augmentation mammoplasty in patients who underwent mastectomy followed 
by tissue expander/implant breast reconstruction. The augmentation group had a higher revision operation 
rate than did the no-augmentation group. A clinical evaluation of the risks and benefits of contralateral 
augmentation and preoperative counseling may be indicated for patients who are undergoing implant-based 
breast reconstruction and are candidates for contralateral augmentation mammoplasty.
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Introduction

After the first radical mastectomy was performed by Halsted 
in 1882 (1), extirpative procedures for breast cancer have 
evolved toward less radical resection while maintaining 
maximum survival. Modified radical mastectomy, which 
preserves the pectoralis muscles, was first reported by 
Patey and Dyson in 1948 (2) and became the standard 
breast cancer operation based on the evidence of equivalent 
oncologic outcomes (3,4). Currently, skin-sparing 
mastectomy (5,6), which was gradually introduced in the 
1990s for immediate breast reconstruction (7), and the 
more conservative nipple-sparing mastectomy are widely 
performed on the basis of the evidence of their oncologic 
and surgical safety as well as their superior cosmetic 
outcomes (8,9). The incidence of breast reconstruction 
surgery after mastectomy has increased due to advances 
in the field, with two-stage tissue expander/implant 
reconstruction being the most common reconstruction 
method currently used (10).

A recent trend in breast reconstruction is performing 
a contralateral matching procedure, including breast 
reduct ion,  augmentat ion,  and mastopexy,  on the 
contralateral breast. This became an integral part of the 
care of breast cancer patients in less than two decades (11).  
Several studies evaluated the effect of a matching 
procedure on the postoperative complications of breast 
reconstruction and found that a matching procedure can 
be safely performed with breast reconstruction (11-18). 
However, most of those studies assessed the outcomes of 
autologous breast reconstruction only (12,13) or grouped 
different matching procedures into a single variable and 
evaluated the surgical outcomes as those from a single 
procedure rather than the outcomes of each matching 
procedure separately (15-17). However, the effect of each 
matching procedure on the surgical outcomes of breast 
reconstruction can be different because contralateral 
augmentation causes the volume of the reconstructed breast 
to increase, while contralateral reduction causes the volume 
of the reconstructed breast to decrease. Regarding the 
reconstruction method, implant-based reconstruction can 
compromise blood supply to the mastectomy skin flap, and 
serial inflation of the tissue expander can cause thinning of 
the mastectomy skin flap.

A decrease in skin flap thickness was demonstrated 
to be associated with postoperative complications 
after mastectomy (19-23). Among the combinations 
of reconstruction methods and contralateral matching 

procedures, both procedures of the implant-based 
reconstruction and contralateral augmentation combination 
have the potential to lead to deterioration of the thickness 
and circulation of the mastectomy skin flap. Consequently, 
postoperative complications to increase. In implant-
based reconstruction, the skin envelope used to cover the 
implant is usually limited to the remnant skin flap left from 
the mastectomy. It is thus difficult to supply a sufficient 
skin envelope from adjacent or remote soft tissue in such 
cases, unlike in an autologous reconstruction. In addition, 
in patients undergoing contralateral augmentation, the 
demand for a skin envelope to cover a reconstructed breast 
mound that is larger than the original breast is increased. 
We thus hypothesized that the potential lack of a sufficient 
skin envelope for the reconstructed breast, in combination 
with the inflation of the tissue expander to reach the size of 
the contralateral breast (which is indicated for contralateral 
augmentation), may be associated with postoperative 
complications of the reconstructed breast. We present the 
following article in accordance with the STROBE reporting 
checklist (available at http://dx.doi.org/10.21037/gs-20-
509).

Methods

Study design and patients

Prospectively recorded data from consecutive patients who 
underwent mastectomy followed by tissue expander/implant 
breast reconstruction at our institution between February 
2010 and April 2018 were retrospectively reviewed. This 
study was approved by the Institutional Review Board 
of Samsung Medical Center (IRB No.: 2020-01-094), 
and was performed in accordance with the principles of 
the Declaration of Helsinki (as revised in 2013). The 
requirement of obtaining individual consent was waived 
for this retrospective analysis. We included all patients who 
underwent the exchange of the expander to the permanent 
implant as the second stage of a unilateral tissue expander/
implant breast reconstruction and were followed up at least 
6 months postoperatively. Patients who had a contralateral 
reduction mammoplasty simultaneously with the unilateral 
breast reconstruction or had a previous breast procedure, 
including augmentation or reduction mammoplasty, 
were excluded from this study. Patients who had delayed 
reconstruction were also excluded because the amount 
and characteristics of a remnant mastectomy skin flap are 
different than those seen in an immediate reconstruction. 
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The final cohort consisted of 751 patients (Figure 1). 
Reconstructions were performed by one of the four senior 
surgeons (BJJ, JKP, GHM, and SIB).

Surgical technique

After mastectomy, a tissue expander was placed in the sub-
pectoral space. The tissue expander was chosen based on 
breast width, height, and mastectomy weight. For patients 
who wanted contralateral augmentation, an expander with 
a width larger than that of the original breast was chosen. 
Use of an acellular dermal matrix (ADM) was determined 
based on the following: the attending surgeons’ decision, 
a need for infero-lateral implant coverage, and a thorough 
discussion with patients considering their desire and 
financial burden. Inflation of the expander was started 
four weeks postoperatively, and an average of 100 mL of 
saline (30–150 mL) was injected at each visit every three 

to four weeks at an outpatient clinic. The exchange of the 
expander with a permanent implant was usually performed 
six months after placement of the expander. All of the 
contralateral augmentation procedures included in this 
study were performed simultaneously with the exchange of 
the expander with a permanent implant. For contralateral 
augmentation, inframammary incisions were used, and 
the implant was inserted in the sub-pectoral spaces. The 
implant size of the augmentation side was decided before 
surgery based on patients’ desire and clinical examination of 
the mastectomy skin flap by the attending surgeons.

Outcome measurement

Patients were divided into two cohorts, augmentation and 
no-augmentation, depending on whether contralateral 
augmentation mammoplasty was performed simultaneously 
with the two-stage reconstruction. The clinical and surgical 

Figure 1 Patient selection process.

1,385	 Patients who underwent expander

	 breast reconstruction, February 2010-

	 April 2018 

751 Met inclusion criteria

234 Augmentation group

200 Propensity score- 

       matched patients in the 

       augmentation group 

200 Propensity score- 

       matched patients in the 

       no-augmentation group 

517 No-augmentation group

634	 Excluded

42	 Bilateral reconstruction

90	 Delayed reconstruction

402	 Expander exchange to permanent implant not yet performed

72	 Follow-up loss or less than 6 months postoperatively

6	 History of augmentation mammoplasty 

22	 Contralateral reduction mammoplasty
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variables of the second stage of the operation, i.e., implant 
placement, that were retrieved included age, body mass 
index (BMI), smoking history, medical comorbidities 
(diabetes and hypertension), history of radiotherapy 
and chemotherapy, implant type and size, and operating 
surgeon. History of chemotherapy was defined as previously 
undergoing neoadjuvant and/or adjuvant chemotherapy. 
History of radiotherapy was defined as undergoing 
radiotherapy before or after the mastectomy and before the 
second stage of reconstruction. Operative variables of the 
first stage of the operation, i.e., tissue expander placement, 
including mastectomy type (skin- or nipple-sparing), 
mastectomy weight, ADM use, and tissue expander size, 
were also analyzed.

Patients in the two cohorts were matched for clinical and 
operative variables, including age, BMI, smoking history, 
diabetes, hypertension, history of radiotherapy, history 
of chemotherapy, mastectomy type, mastectomy weight, 
ADM use, implant type, and operating surgeon. Outcome 
variables were complications and revision operation rates of 
the reconstructed breasts. Complications included infection, 
wound dehiscence, seroma/hematoma, capsular contracture, 
implant malpositioning, and implant rupture. Wound 
dehiscence was defined as wound breakdown along the 
margin of the surgical incision (≥0.5 cm) that was treated 
conservatively or with surgical intervention. Seroma/
hematoma was defined as an abnormal collection of fluid or 
blood, which was treated by surgical intervention. Capsular 
contracture was contracture diagnosed as Baker class III 
or IV by the attending surgeon. Implant malpositioning 
was defined as an implant that needed additional operative 
procedures to correct its dislocation or malrotation. Implant 
rupture was defined as a tear in the outer shell of the 
implant diagnosed using magnetic resonance imaging.

Statistical analysis

Continuous variables are presented as mean ± standard 
deviation, and categorical variables are summarized as 
frequency and percentage. Before matching patients in the 
two groups, clinical and operative categorical variables of 
the groups were compared using a χ2 test or Fisher’s exact 
test and continuous variables were compared using an 
independent t-test. Propensity score-matching was used to 
reduce the selection bias for the group variable. Logistic 
regression was used to estimate the propensity score, 
where the augmentation group was regressed on baseline 
characteristics and one-to-one nearest-neighbor matching 

was performed with a 0.2 caliper width of the pooled 
standard deviation of the propensity score logit (24). We 
verified the balance across groups in the matched sample 
using the standardized mean difference (<0.1 in absolute 
value). A generalized estimating equation and Fisher’s 
exact test were used to evaluate complication and revision 
operation rates for the matched data. To identify potentially 
relevant factors associated with the outcome variables, 
multivariable conditional logistic regression analyses were 
performed using the matched cases. Adjusted odds ratios 
are reported with 95% confidence intervals (CIs). Statistical 
significance was defined as P<0.05. All analyses were 
performed using SAS version 9.4 (SAS Institute, Cary, NC, 
USA).

Results

We evaluated 751 cases of mastectomy followed by tissue 
expander/implant breast reconstruction, which included 
234 cases in the augmentation group and 517 cases in the 
no-augmentation group. Except for mastopexy which was 
performed on the contralateral breast for 28 patients, no 
procedure was performed in the contralateral breast of 
patients in the no-augmentation group. The mean age of 
all patients was 43.6±7.4 years (range, 18–66 years), the 
mean BMI was 22.0±2.7 kg/m2 (range, 15.1–33.7 kg/m2), 
and the mean mastectomy weight was 351.4±167.8 g (range, 
40–1,289 g). The average follow-up was 25.2 months 
(range, 6.0–113.9 months) after the second-stage operation. 
Patients in the augmentation group were significantly 
younger (42.0±6.6 vs. 44.3±7.6 years old, P<0.001) and 
had a lower BMI (21.0±2.3 vs. 22.5±2.8 kg/m2, P<0.001) 
than those in the no-augmentation group. Mastectomy 
weight (259.3±115.7 vs. 393.1±171.1 g, P<0.001) and tissue 
expander size (354.2±67.1 vs. 402.5±96.4 cc, P<0.001) 
were significantly lower in the augmentation group than 
in the no-augmentation group, while implant size for 
reconstruction was significantly greater in the augmentation 
group than in the no-augmentation group (359.9±74.7 vs. 
308.4±111.3 cc, P<0.001). The mean volume of implant 
for augmentation were 182.9±37.2 cc (range, 90–410 
cc). All additional clinical and operative characteristics are 
summarized in Table 1. After performing propensity score 
one-to-one matching, 200 patients in each group were 
selected and all matching variables were well matched 
using standardized mean differences that were <10 percent. 
Tissue expander size was greater in the augmentation group 
than in the no-augmentation group, but the difference 
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was not statistically significant (358.4±69.8 vs. 349.5±64.0 
cc, P=0.107), and implant size for reconstruction was 
significantly greater in the augmentation group than in 
the no-augmentation group (369.7±72.7 vs. 251.1±91.0 cc, 
P<0.001). The mean volume of the implant for augmentation 
was 183.1±35.0 cc (range, 90–295 cc) (Table 2).

For unmatched cases, the complication rate of the 
reconstructed breast was significantly higher for the 
augmentation group than for the no-augmentation group 
(13.2 percent versus 6.4 percent; P=0.003). Among the 

complications, wound dehiscence was significantly greater in 
the augmentation group than in the no-augmentation group 
(3.0 percent versus 0.8 percent; P=0.042). More revision 
operations were performed in the augmentation group 
than in the no-augmentation group (9.0 percent versus 3.1 
percent; P=0.001). For the matched cases, the complication 
rate of the reconstructed breast was significantly greater in 
the augmentation group than in the no-augmentation group 
(13.5 percent versus 6.5 percent; P=0.025). However, no 
specific complications were significantly different between 

Table 1 Baseline characteristics of all patients

Characteristic All patients (%) Augmentation group (%) No augmentation group (%) P

No. 751 234 517

Patient demographics

Age, yr 43.6±7.4 42.0±6.6 44.3±7.6 <0.001*

BMI, kg/m2 22.0±2.7 21.0±2.3 22.5±2.8 <0.001*

Smoking 34 (4.5) 15 (6.4) 19 (3.7) 0.139

Diabetes 10 (1.3) 5 (2.1) 5 (1.0) 0.300

Hypertension 36 (4.8) 6 (2.6) 30 (5.8) 0.082

Radiotherapy 92 (12.3) 27 (11.5) 65 (12.6) 0.779

Chemotherapy 301 (40.1) 89 (38.0) 212 (41.0) 0.491

Operation-related variables

Mastectomy type 0.200

Skin-sparing 551 (73.4) 164 (70.1) 387 (74.9)

Nipple-sparing 200 (26.6) 70 (29.9) 130 (25.1)

Mastectomy weight (g) 351.4±167.8 259.3±115.7 393.1±171.1 <0.001*

ADM use 453 (60.3) 139 (59.4) 314 (60.7) 0.791

Tissue expander size (cc) 387.4±91.0 354.2±67.1 402.5±96.4 <0.001*

Implant size for reconstruction (cc) 324.5±104.1 359.9±74.7 308.4±111.3 <0.001*

Implant type 0.549

Smooth 325 (43.3) 97 (41.5) 228 (44.1)

Textured 426 (56.7) 137 (58.5) 289 (55.9)

Implant size for augmentation (cc) 182.9±37.2

Surgeon 0.002*

Surgeon 1 181 (24.1) 63 (26.9) 118 (22.8)

Surgeon 2 132 (17.6) 53 (22.6) 79 (15.3)

Surgeon 3 238 (31.7) 75 (32.1) 163 (31.5)

Surgeon 4 200 (26.6) 43 (18.4) 157 (30.4)

*, statistically significant. BMI, body mass index; ADM, acellular dermal matrix.
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the two groups. More revision operations were performed 
in the augmentation group than in the no-augmentation 
group, with statistical significance (9.0 percent versus 3.0 
percent; P=0.019) (Table 3).

After controlling for potential confounders using 
multivariable conditional logistic regression analysis of the 
matched cases, contralateral augmentation mammoplasty 
(OR, 3.457; 95% CI, 1.039–11.498; P=0.043) was 
associated with significantly increased odds for a revision 

operation of the reconstructed breast after the second 
stage of tissue expander/implant breast reconstruction 
(Table 4). Conversely, no significant factors were associated 
with overall complications in the multivariable analysis 
performed using matched data (Table 5).

Discussion

This study evaluated the effect of contralateral augmentation 

Table 2 Baseline characteristics of the propensity score one-to-one matched patients

Characteristic Augmentation group (%) No augmentation group (%) Standardized mean difference P

No. 200 200

Patient demographics

Age, yr 42.3±6.7 42.7±7.1 0.063 0.488

BMI, kg/m2 21.3±2.3 21.2±2.1 0.039 0.668

Smoking 10 (5.0) 10 (5.0) <0.001 >0.999

Diabetes 3 (1.5) 3 (1.5) <0.001 >0.999

Hypertension 6 (3.0) 7 (3.5) 0.028 0.782

Radiotherapy 22 (11.0) 28 (14.0) 0.091 0.355

Chemotherapy 77 (38.5) 83 (41.5) 0.061 0.540

Operation-related variables

Mastectomy type 0.044 0.655

Skin-sparing 141 (70.5) 145 (72.5)

Nipple-sparing 59 (29.5) 55 (27.5)

Mastectomy weight (g) 278.5±111.9 284.5±106.6 0.055 0.317

ADM use 119 (59.5) 120 (60.0) 0.010 0.922

Tissue expander size (cc) 358.4±69.8 349.5±64.0 0.133 0.107

Implant size for reconstruction (cc) 369.7±72.7 251.1±91.0 1.439 <0.001*

Implant type 0.061 0.536

Smooth 81 (40.5) 87 (43.5)

Textured 119 (59.5) 113 (56.5)

Implant size for augmentation (cc) 183.1±35.0

Surgeon 0.975

Surgeon 1 51 (25.5) 55 (27.5) 0.045

Surgeon 2 42 (21.0) 41 (20.5) 0.012

Surgeon 3 66 (33.0) 64 (32.0) 0.021

Surgeon 4 41 (20.5) 40 (20.0) 0.012

*, statistically significant. BMI, body mass index; ADM, acellular dermal matrix.
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mammoplasty on the postoperative complications of tissue 
expander/implant breast reconstruction and demonstrated 
that contralateral augmentation was significantly associated 
with the need for a revision operation on the reconstructed 
breast after exchanging the expander for a permanent 
implant. Propensity score-matched analysis excluded the 
effects of clinical and operative variables, including age, 
BMI, smoking history, diabetes, hypertension, history of 
radiotherapy, history of chemotherapy, mastectomy type, 
mastectomy weight, ADM use, implant type, and operating 

surgeon, that were different between the augmentation 
and no-augmentation groups and had the potential to 
affect the surgical outcomes. To the best of our knowledge, 
this study is the largest clinical series that evaluated the 
impact of contralateral augmentation mammoplasty as a 
matching procedure on the postoperative complications 
of the reconstructed breast after implant-based breast 
reconstruction.

In their analysis of a national multi-institutional 
database of 24,191 patients, Cooney et al. found that a 
matching procedure performed simultaneously with an 
immediate breast reconstruction was not significantly 
associated with postoperative complications (17). Their 
study was significant for its assessment of the general 
surgical risk associated with performing a matching 
procedure simultaneously with breast reconstruction in a large 
population. However, Cooney et al. did not assess the effects 
of the matching procedures of augmentation, reduction, and 
mastopexy separately on a specific reconstruction procedure 
such as autologous or implant-based breast reconstruction. 
Liu et al. assessed the surgical outcomes of tissue expander/
implant breast reconstruction combined with contralateral 
breast augmentation in patients with small breasts and insisted 
that contralateral augmentation can be safely performed 
simultaneously with implant-based breast reconstruction (18). 
However, their evidence is weak because they assessed the 
surgical outcomes of only 30 patients and there was no 
control group with which to compare surgical outcomes. 
Thus, we performed a propensity score-matched analysis 

Table 3 Postoperative outcomes of all patients and propensity score-matched patients

Variable
All patients (n=751) Propensity score-matched patients (n=400)

Augmentation (%) No augmentation (%) P Augmentation (%) No augmentation (%) P

No. 234 517 200 200

Complications 31 (13.2) 33 (6.4) 0.003* 27 (13.5) 13 (6.5) 0.025*

Infection 1 (0.4) 3 (0.6) >0.999 1 (0.5) 2 (1.0) 0.571

Wound dehiscence 7 (3.0) 4 (0.8) 0.042* 3 (1.5) 1 (0.5) 0.341

Seroma/hematoma 1 (0.4) 3 (0.6) >0.999 1 (0.5) 0 >0.999

Capsular contracture 10 (4.3) 14 (2.7) 0.365 9 (4.5) 6 (3.0) 0.441

Implant malpositioning 5 (2.1) 2 (0.4) 0.057 5 (2.5) 1 (0.5) 0.140

Implant rupture 9 (3.8) 9 (1.7) 0.136 8 (4.0) 4 (2.0) 0.379

Revision operation 21 (9.0) 16 (3.1) 0.001* 18 (9.0) 6 (3.0) 0.019*

*, statistically significant.

Table 4 Multivariable conditional logistic regression analysis of 
revision operation for matched cases

Variable Adjusted OR (95% CI) P

Contralateral augmentation 3.457 (1.039–11.498) 0.043*

Tissue expander size 1.002 (0.995–1.010) 0.509

Implant size 0.999 (0.993–1.006) 0.799

*, statistically significant. CI, confidence interval.

Table 5 Multivariable conditional logistic regression analysis of 
overall complications for matched cases

Variable Adjusted OR (95% CI) P

Contralateral augmentation 2.279 (0.934–5.560) 0.070

Tissue expander size 1.002 0.997–1.008) 0.432

Implant size 1.000 (0.995–1.005) 0.906

*, statistically significant. CI, confidence interval.
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of the data of 751 patients that included 234 augmentation 
cases to evaluate the effects of contralateral augmentation 
mammoplasty on the postoperative complications of tissue 
expander/implant breast reconstruction. We hypothesized 
that contralateral augmentation mammoplasty can cause a 
lack of skin envelope on the reconstruction side to cover an 
implant larger in size than the original breast. We evaluated 
the outcomes only after exchanging the expander for the 
permanent implant because analysis of surgical outcomes 
after expander placement and expander exchange can mask 
the surgical risk of contralateral matching procedures. 
Complications during expander placement occurred at a 
higher rate than during expander exchange (25,26), so the 
risk associated with contralateral matching procedures could 
be underestimated if the surgical outcomes after expander 
placement are included.

Several studies have evaluated factors relevant to ischemic 
complications associated with a mastectomy skin flap, such 
as mastectomy skin flap necrosis, after breast reconstruction. 
Established factors include a history of smoking, obesity, 
mastectomy specimen weight, and radiotherapy (27-34). 
Anatomic factors such as skin flap thickness could 
potentially be associated with ischemic complications 
but they have rarely been studied. Frey et al. assessed the 
association between skin flap thickness in nipple-sparing 
mastectomy and ischemic complications after breast 
reconstruction using magnetic resonance imaging and found 
that a postoperative skin flap thickness of <8.0 mm was 
an independent predictor of ischemic complications (21).  
In our study, we hypothesized that the additional 
inflation volume of the tissue expander for contralateral 
augmentation mammoplasty can cause the mastectomy 
skin flap to become thinner, which will eventually increase 
postoperative complications for the reconstructed breast. 
However, we cannot confirm our hypothesis because 
this retrospective study did not include quantitative and 
objective analyses of mastectomy skin flap thickness. 
Further studies that include objective measurements of 
mastectomy skin flap thickness may strengthen the findings 
of our study and help determine the acceptable amount of 
inflation volume for contralateral augmentation.

Contralateral augmentation mammoplasty can be 
performed with breast reconstruction either to address a 
need for symmetry or the wish of the patient. Implant-
based breast reconstruction can result in a non-ptotic breast 
with a contour that does not match that of a natural breast, 
especially if that breast has some components of ptosis (14).  
In this case, contralateral augmentation mammoplasty 

can be used to improve symmetry and aesthetic outcome. 
Contralateral augmentation can also be performed when 
patients want larger breasts because of dissatisfaction 
with their body image or concern about the importance 
of the breast in social and romantic relationships (35,36). 
Several studies have demonstrated that improved symmetry 
(12,37,38) and patient satisfaction, including psychosocial 
and sexual well-being (12,13,18), can be obtained when 
contralateral augmentation mammoplasty is performed 
in conjunction with breast reconstruction. In addition, a 
retrospective study by Razdan et al. on 553 patients who 
underwent unilateral two-stage tissue expander/implant 
breast reconstruction demonstrated that contralateral 
augmentation yielded greater patient satisfaction with the 
outcome than did contralateral reduction mammoplasty 
and mastopexy (39). These studies have suggested that 
contralateral augmentation mammoplasty can provide the 
obvious benefits of a good aesthetic outcome and positive 
psychological well-being in patients who undergo breast 
reconstruction. However, the results of our study indicated 
that contralateral augmentation mammoplasty significantly 
increases the risk of the need for a revision operation after 
implant-based reconstruction. In addition to the benefits of 
contralateral augmentation, the associated risks need to be 
carefully assessed in preoperative planning and should be 
addressed during patient counseling.

The present study has some limitations. First, we did not 
exclude contralateral mastopexy cases because we assumed 
that the effect of contralateral mastopexy on mastectomy 
skin flap thickness and postoperative complications in 
breast reconstruction is minimal, but this assumption 
was not validated. Second, the patients included in this 
study were Asian women who had relatively low BMI and 
small breasts. Studies on other races and ethnicities are 
warranted to increase the generalizability of the results 
of this study. Third, delayed breast reconstruction cases 
were not included because the number of patients at our 
institution who underwent delayed breast reconstruction 
and contralateral augmentation mammoplasty was too 
small. We believe that delayed reconstruction needs to 
be evaluated separately from immediate reconstruction 
because the amount of remnant skin flap for delayed 
reconstruction after mastectomy is usually less than that 
for immediate reconstruction, and the time between 
radiotherapy and delayed breast reconstruction differs from 
that in immediate reconstruction. Therefore, the effects 
of contralateral augmentation mammoplasty on surgical 
outcomes can differ from those found in this study, which 
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was conducted on immediate reconstruction patients only. 
Fourth, capsular contracture and implant rupture may not 
have been fully evaluated in the study population because 
these complications usually occur several years after surgery. 
Finally, we could not assess the factors associated with the 
higher revision operation rate in the augmentation group 
because there were relatively few patients who underwent 
a revision operation after exchange of the expander for the 
permanent implant. Thus, this study could not evaluate 
specific indications for or against contralateral augmentation 
mammoplasty with implant-based breast reconstruction. 
Larger studies such as multicenter or a population-based 
studies would be required to elucidate the factors associated 
with the higher revision operation rate in the augmentation 
group found in the current study.

Conclusions

The results of this study indicate that contralateral 
augmentation mammoplasty is associated with significantly 
increased odds for a revision operation after the second 
stage of an immediate tissue expander/implant breast 
reconstruction. Risk-benefit assessment and preoperative 
counseling are necessary for patients undergoing 
contralateral augmentation mammoplasty with implant-
based breast reconstruction.
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