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INTRODUCTION

Breast cancer is one of the leading causes of cancer-related death 
among women, and its incidence is on the rise [1-3]. The num-
ber of patients with bilateral breast cancer has also been increas-

ing [4-6]. Increased screening for breast cancer and the develop-
ment of new diagnostic imaging methods have played major 
roles in this trend [7,8]. Consequently, the rate of patients who 
undergo bilateral mastectomy with immediate reconstruction 
has also risen [4, 9-11].
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Breast cancer-related mutations (especially BRCA) are anoth-
er major reason for which patients decide to undergo bilateral 
mastectomy [12]. The total breast cancer incidence among car-
riers of the BRCA1 or BRCA2 mutations reaches 87% by the 
age of 70 years old [13]. Prophylactic mastectomy of the contra-
lateral breast has therefore become a common treatment ap-
proach among unilateral breast cancer patients with BRCA mu-
tations [9,14].

According to statistical data from the Korean Health Insurance 
Review and Assessment Service, the number of patients treated 
for breast cancer was 155,135 in 2014, 156,533 in 2015, and 
170,192 in 2016, showing an increasing trend every year. Addi-
tionally, according to the data, the number of BRCA mutation 
tests increased by > 10 times from 578 in 2010 to 5,880 in 2017. 
The increase in the number of BRCA mutation tests in 2016 
was linked to the “Angelina Jolie effect” and the activities of vari-
ous institutions, such as the Korean Hereditary Breast Cancer 
Research, to promote breast cancer prevention and change pop-
ular attitudes. Moreover, public awareness of prophylactic sur-
gery has grown substantially since 2010, and the number of 
BRCA mutation carriers who undergo prophylactic contralater-
al mastectomy has increased in turn. Since 2013, the frequency 
of preventive surgery in South Korea has also increased. 

The use of implants when performing bilateral reconstruction 
has many advantages. It is a simple technique with a short oper-
ation time. However, implant reconstruction can lead to poten-
tially unfavorable outcomes for some patients, particularly for 
women who are obese, have large breasts, have thin breast skin, 
have connective tissue disorders, are smokers, have undergone 
prior breast radiotherapy, or are candidates for post-mastectomy 
radiotherapy [15].

As of this study, research on bilateral breast reconstruction has 
been limited to examining technical issues related to bilateral 
deep inferior epigastric perforator (DIEP) flap surgery, out-
comes of bilateral DIEP flaps, or outcomes of bilateral implants. 
No studies comparing the use of implants to autologous tissue 
in bilateral reconstruction have been conducted.

Bilateral autologous reconstruction is a time-consuming pro-
cedure, and the abdomens of slim patients might be insufficient 
in volume for the procedure to be performed [16,17]. However, 
it is possible to achieve a natural breast shape using this proce-
dure [17]. Autologous breast reconstruction could be used to 
fill the infraclavicular (upper pole) hollow and anterior axillary 
fold via a flap in ptotic breasts, which is not possible with im-
plant reconstruction. Additionally, for patients with thin breast 
skin or large breasts, the incidence of complications after autolo-
gous reconstruction is lower than it is for implant reconstruc-
tion, especially among patients whose chest walls have been 

previously irradiated [18].
Only one study has examined patients’ satisfaction levels in 

terms of subjective outcomes after bilateral reconstruction, and 
no studies have objectively assessed complications and aesthetic 
outcomes. Therefore, in this study, we retrospectively compared 
data on implant and autologous reconstruction following bilat-
eral mastectomy. We aimed to test the hypothesis that the de-
mographic characteristics of patients, complications, and cos-
metic outcomes differ between the two reconstruction meth-
ods.

METHODS

Demographics
This retrospective study included 52 women with 104 breasts. 
All breast cancer patients who underwent bilateral mastectomy 
with immediate reconstruction at our center between 2010 and 
2020 were included. Among them, 26 patients underwent bilat-
eral implant reconstruction and 24 patients underwent bilateral 
DIEP flap reconstruction. All implants were placed in the sub-
pectoral plane with human acellular dermal matrix (ADM) cov-
erage of the lower pole. Patients with a previous history of sur-
gery for breast cancer, such as breast-conserving surgery, were 
excluded. Patients who had undergone hybrid reconstruction 
using autologous tissue in addition to implants were also ex-
cluded.

The recorded characteristics of patients were age, height, 
weight, body mass index (BMI), hypertension, diabetes melli-
tus, history of smoking or current smoking status, menopause 
status, chemotherapy, pre-mastectomy or post-mastectomy 
breast radiation, and the presence of hormone receptors. BMI 
was calculated as weight (kg) divided by height squared (m2). 
Any patient who had smoked within 6 weeks before surgery was 
considered to have a previous smoking history.

The weight of the mastectomy specimen and the abdominal 
flap was analyzed instead of their volume. The final flap weight 
was measured after the flap was harvested and fully trimmed. 
Although an analysis using measurements with the same units 
may have been more valuable, it was prohibitvely difficult to 
measure flap volume. However, breast tissue and DIEP flaps 
have almost the same density (0.9954 g/cm3 and 0.894 g/cm3, 
respectively) [11]. Thus, a breast density of 0.9954 g/cm3 indi-
cates that a mastectomy specimen that weighs 200 g has a vol-
ume of approximately 200.9 cm3. Thus, it was practical to com-
pare the weights of mastectomy specimens, abdominal flaps, 
and implants using volume. Therefore, in this study, we used cu-
bic centimeters (cc) instead of weight to measure implants.
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Surgical procedure
The recorded characteristics of surgical procedures included the 
type of mastectomy (nipple-sparing or skin-sparing), type of ax-
illary surgery (sentinel node biopsy or axillary lymph node dis-
section), reconstruction method (implant or DIEP), implant 
size, and weights of the mastectomy specimen and final flap. De-
tails of the operation time and hospitalization period were also 
collected.

Implant reconstructions were performed as follows. Photo-
graphs of all patients were taken and preoperative markings 
were made to determine breast width and projection. Bilateral 
implants were chosen and inserted into both breasts after con-
sidering both the preoperative markings and the mastectomy 
specimen weight. The implants used for reconstruction were 
from Allergan (Allergan, Inc., Irvine, CA, USA) and Mentor 
(Mentor, Santa Barbara, CA, USA). All surgical plane implants 
were placed in the subpectoral plane. An ADM was used to re-
surface and reshape the implant pocket. The ADMs used were 
CryoDerm (CGBio Co., Seongnam, Korea), Dermacell (Li-
feNet Health, Virginia Beach, VA, USA), or Megaderm (L&C 
BIO, Seongnam, Korea). Two drains were placed inside each 
pocket.

DIEP flap reconstruction was performed as follows. All pa-
tients first underwent preoperative computed tomographic an-
giography, and preoperative markings were made based on per-
forator findings. We chose the best and largest perforator around 
the umbilicus and tried to choose a lateral row perforator rather 
than a medial row perforator to ensure that it was not located 
eccentrically. Mastectomy was performed by a breast surgeon 
before reconstruction surgery. Then, a plastic surgery team took 
over, and a two-team approach was used during reconstruction 
surgery. One team prepared the internal mammary vessels to be 
recipient vessels at the level of the second to the third rib. The 
other team elevated the DIEP flap. After dividing the pedicle, 
the flap was weighed and brought to the chest for anastomosis 
to the internal mammary vessels. The superficial inferior epigas-
tric vein was preserved for all the cases since it may have been 
needed afterwards as a lifeboat vessel. The right abdominal flap 
was inset to the left breast, and the left abdominal flap was inset 
across the right breast. The left abdominal flap was turned coun-
terclockwise so that the tip of the flap pointed to the upper later-
al pole of the right chest. Additionally, a part of the umbilicus 
was situated toward the lateral pole, and the flap was placed 
slightly obliquely. Similarly, the right flap was placed in the left 
chest in the same way as the left flap and turned clockwise. The 
insetting method is depicted in Fig. 1. Next, indocyanine green 
(ICG) angiography was performed to check perfusion in the 
flap. In unilateral reconstruction, we focused on contralateral 

perfusion and selected a perforator from the inner row as often 
as possible, and in bilateral reconstruction, we selected a perfo-
rator from the side row. However, using preoperative computed 
tomographic angiography, it is necessary to select a perforator 
based on its diameter. Thus, we emphasize the decision-making 
process for perforator selection. ICG uptake was measured 5 
minutes after anastomosis. De-epithelization was performed af-
ter ICG angiography was completed. In bilateral reconstruction, 
the perforator of the lateral row was selected as often as possible, 
and the medial row was selected when the actual perforator was 
unsuitable. Two drains were placed for each breast in the upper 
pole and the lower pole. Two drains were also placed at the do-
nor site. Intermittent pneumatic compression and low molecu-
lar weight heparin were used to prevent deep vein thrombosis. 
We administered prostaglandin E for 5 postoperative days to in-
duce vessel dilation.

Assessment of complications
Postoperative complications were divided into two categories 
based on the time of occurrence. Complications that occurred 

Fig. 1. Depiction of the method for inserting the bilateral deep infe-
rior epigastric perforator flap during surgery. DIEA, deep inferior 
epigastric artery; DIEV, deep inferior epigastric vein.

 DIEA   DIEV
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within 6 months postoperatively were considered early compli-
cations, and those occurring after 6 postoperative months were 
considered late complications. In addition, complications that 
led to additional revisional surgery were considered major com-
plications, and those handled with conservative treatment only 
were considered minor complications. Several complications in 
the implant group were noted, including mastectomy flap ne-
crosis, surgical site infection, hematoma, implant removal, cap-
sular contracture, and cosmetic revisions. Explantation was de-
fined as implant removal due to postoperative complications. 
Cases of capsular contracture that showed breast animation de-
formity and pain and muscle contracture around the implant 
were rated using the Baker scoring system. In this study, scores 
of 3 or 4 points indicated contracture. Complications among 
the DIEP patients included mastectomy skin flap necrosis, fat 
necrosis, nipple necrosis, revisional operation, wound dehis-
cence, and flap failure.

Assessment of nipple-areolar complex symmetry
All photographs were taken by a female professional photogra-
pher who, at the time of this study, had taken close to 5,000 total 
clinical pictures of breast cancer patients at our center. Standard 
photographs show patients from the neck to below the umbili-
cus while they are undressed above the waist and wear no visible 
accessories. There are three basic variations of arm positions. In 
total, 18 (75%) and 17 (60.7%) patients who underwent nip-
ple-sparing mastectomy received DIEP and implant reconstruc-
tion, respectively. For patients who underwent skin-sparing 
mastectomy, the center of the skin paddle or the center of the 
incision line was used to determine the position of the nipple 
and evaluated. Photographs were taken approximately 1 year 
later to evaluate symmetry. Illustrations of how the measure-
ments were conducted are shown in Fig. 2. Evaluation of sym-
metry was performed using three measured points. The dis-
tance between the sternal notch (SN) and the right nipple (N1) 
was indicated as SN-N1, and the distance between the SN and 
the left nipple (N2) was indicated as SN-N2. The distance be-
tween N1 and N2 was marked as N1-N2. The ratio between 
SN-N1, SN-N2, and N1-N2 was calculated, and a ratio of 1:1:1 
was considered to indicate symmetrical breasts [19]. Another 
evaluation method involved measuring the angle between the 
horizontal line and the line spanning from N1 to N2. The angle 
was measured as zero degrees when the nipple-areolar complex-
es were located in the same position horizontally. Adobe Photo-
shop CS3 (Adobe Systems Inc., Mountain View, CA, USA) was 
used to make all of the above measurements.

Statistical analysis
Categorical variables in the groups that underwent reconstruc-
tion with implants and DIEP flaps were compared using the chi-
square test or Fisher exact test. Continuous variables in the two 
groups were compared using the t-test or Wilcoxon rank-sum 
test. For data with a non-normal distribution, the Mann-Whit-
ney test was used. All reported P-values were two-sided, and 
P < 0.05 was considered to indicate statistical significance. All 
statistical analyses were performed using SPSS version 20.0 
(IBM Corp., Armonk, NY, USA).

RESULTS

Between 2010 and 2020, 52 patients with 104 breast recon-
structions were enrolled in our study. Among these, 24 women 
received bilateral breast reconstruction using a DIEP flap and 26 
women received bilateral breast reconstruction using implants 
(Fig. 3). Patients’ demographic characteristics are summarized 
in Table 1. The average age of the patients was 44.88 ± 6.7 and 
48.38 ± 8.28 years in the DIEP and implant groups, respectively. 
In the DIEP group, the average BMI was 25.65 ± 4.10 kg/m2, 

Fig. 2. Depiction of the method for assessing breast symmetry. SN, 
sternal notch; N1, right nipple; N2, left nipple.
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whereas it was 22.82 ± 4.79 kg/m2 in the implant group. The av-
erage weight of patients in the DIEP group was significantly 

higher than that of the implant group (P = 0.011). Age, hyper-
tension, diabetes mellitus, smoking history, chemotherapy, pre-
menopausal status, and radiation therapy were similarly distrib-
uted among the two groups. The average follow-up period until 
when photographs were taken was 12.93 ± 6.75 months for the 
DIEP group and 12.39 ± 9.32 months for the implant group.

Surgical characteristics are summarized according to the meth-
od in Table 2. The average mastectomy specimen weight was 
429.36 ± 211.51 g and 327.19 ± 214.36 g in the DIEP and im-
plant groups, respectively. Among patients who underwent DIEP 
flap reconstruction, the average weight of the mastectomy flap 
was significantly higher than that of patients who received im-
plants (P = 0.049). The average flap weight of the reconstructed 
breasts in the DIEP group was 417.43 ± 152.50 g, which was 
significantly higher than that of the implant group (311.07 ±  
108.72 g; P = 0.010). The ratio of the mean reconstruction flap 
(or implant) weight to the mastectomy specimen weight was 
1.17 ± 0.70 in the DIEP group and 1.12 ± 0.39 in the implant 
group, indicating that sufficient reconstruction was achieved. All 
implants used were textured. There was a significant difference 

Fig. 3. Representative cases of patients who received bilateral reconstruction. (A) Deep inferior epigastric perforator (DIEP) flap reconstruction 
case: a 58-year-old patient, preoperative and 8-month postoperative photographs. (B) DIEP flap reconstruction case: a 54-year-old patient, 
preoperative and 12-month postoperative photographs. (C) Implant reconstruction case: a 63-year-old patient, preoperative and 6-month 
postoperative photographs. (D) Implant reconstruction case: a 44-year-old patient, preoperative and 12-month postoperative photographs.

A

C

B

D

Table 1. Demographics of patients in the DIEP and implant groups

Characteristic DIEP group 
(n= 24)

Implant group 
(n= 26) P-value

Age (yr) 44.88±6.70 48.38±8.28 0.221 

BMI (kg/m2) 25.65±4.10 22.82±4.79 0.011 

Height (m) 1.60±0.07 1.59±0.04 0.968 

Weight (kg) 65.18±11.58 57.87±12.85 0.022 

Hypertension 1 (4.17) 5 (19.23) 0.157 

Diabetes mellitus 0 1 (3.84) 1.000 

Current or past smoker 0 1 (3.84) 1.000 

Premenopausal 21 (87.50) 18 (69.23) 0.054 

Neoadjuvant chemotherapy 8 (33.33) 7 (26.92) 0.508 

Adjuvant chemotherapy 6 (25.00) 2 (7.69) 0.123 

PMRT 8 (33.33) 4 (15.38) 0.104 

Hormone receptor 21 (87.50) 22 (54.61) 1.000 

HER2 receptor 10 (41.67) 7 (26.92) 0.202 

Follow-up period (mo) 12.93±6.75 12.39±9.32 0.599 

Values are presented as mean±SD or number (%).
DIEP, deep inferior epigastric perforator; BMI, body mass index; PMRT, post-
mastectomy radiation therapy; HER2, human epidermal growth factor receptor 2.
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(P< 0.001) in the average operation time between the two groups 
(454.67 ± 130.78 minutes for the DIEP group and 127.92 ±  
35.73 minutes for the implant group). The average hospitaliza-
tion period of DIEP patients was 6.67 ± 1.13 days, which was 
significantly longer (P < 0.001) than that of patients who re-
ceived implants (5.23 ± 1.31 days).

Complications
In the implant group, hematoma, seroma, surgical site infection, 
implant shift and rotation, nipple necrosis, mastectomy flap ne-
crosis, and capsular contracture were recorded. Similarly, in the 
DIEP group, fat necrosis, fluid collection, nipple necrosis, dehis-
cence of the wound, surgical site infection, and revision surgery 
for blood vessels were recorded. 

In the implant group, 19 patients (36.53%) experienced early 
complications, which was significantly higher than the rate of 
early complications in the DIEP group (P = 0.049). Although it 
was higher in the implant group, the rate of late complications 
was not significantly different between the two groups (17.3% 
in the implant group and 4.16% in the DIEP group, P = 0.057).

Minor complications were observed in 21 cases (40.38%) in 
the implant group and only four cases (8.32%) in the DIEP 
group (P < 0.001). The rate of major complications was similar 

between the DIEP and implant groups, with eight cases 
(16.66%) and seven cases (13.46%), respectively (P = 0.579). 
The differences in the recurrence rates of the two groups were 
not significant (P = 0.240). Given the overall rate of complica-
tions, the proportion of major complications in the DIEP group 
was high. Nipple necrosis and fat necrosis accounted for a large 
proportion of complications (34% and 25%, respectively). In 
the implant group, the proportion of minor complications was 
higher than that of major complications, with seroma being the 
most common complication (27%) followed by implant shift or 
rotation (23%) (Table 3, Fig. 4).

Symmetry assessment
The average ratio of SN1-N1/SN2-N2 (or SN2-N2/SN1-N1 if 
SN1-N1 was shorter than SN2-N2) was 0.96 ± 0.02 in the DIEP 
group and 0.97 ± 0.03 in the implant group. The average ratio of 
the distance between SN-N to N1-N2 was 0.94 ± 0.07 in the 
DIEP group and 1.04 ± 0.10 in the implant group, with the differ-
ence being statistically significant (P = 0.002). The average angle 
between N1-N2 and the horizontal line was 1.09° ± 0.71° in the 
DIEP group and 1.75° ± 1.45° in the implant group, which also 
reflected a statistically significant difference (P = 0.046) (Table 4, 
Fig. 2).

DISCUSSION

The number of patients with unilateral breast cancer who are at 
risk of developing cancer in the opposite breast is increasing 
[11,20]. A risk-reducing mastectomy is when the contralateral 
normal breast of a patient diagnosed with unilateral breast can-
cer is resected [13,16,17]. An increasingly large proportion of 
women with unilateral breast cancer are undergoing bilateral 
mastectomy due to anxiety about the possibility of developing 
cancer in the other breast [3]. In particular, among patients who 
carry the BRCA mutation, the incidence of breast cancer is high, 
and there is substantial demand for prophylactic treatment [13]. 
In 2013, Angelina Jolie, one of the most famous actresses in Hol-
lywood, disclosed to the New York Times that she had undergone 

Table 2. Operative characteristics of the DIEP and implant groups 

Characteristics DIEP group 
(n= 24)

Implant group 
(n= 26) P-value

Treatment for affected breast 0.143

   Bilateral 18 (75.00) 24 (92.3)

   Unilateral  6 (25.00)   2 (7.14)

Mastectomy type 0.551

   Both NSM   18 (75.00) 15 (57.69)

   NSM+SSM   4 (16.67) 6 (21.43)

   Both SSM 2 (8.33) 5 (17.86)

Axillary dissection   5 (20.83) 3 (11.53) 0.576

Mastectomy weight (g)

   Left 434.41±215.79 326.50±215.04 0.038

   Right 424.31±213.30 328.15±215.95 0.063

   Mean 429.36±211.51 327.19±214.36 0.049

Reconstruction flap (g) or 
implant (cc) weight 

   Left 420.66±150.00 311.32±109.10 0.009

   Right 414.21±156.41 310.38±108.48 0.029

   Mean 417.43±152.50 311.15±108.72 0.010

Ratio of reconstruction flap or 
implant weight to 
mastectomy weight

1.17±0.70 1.12±0.39 0.741

Operation time (min) 454.67±130.78 127.92±35.73 <0.001

POD (day) 6.67±1.13 5.23±1.31 <0.001

Values are presented as the number (%) or mean±SD.
DIEP, deep inferior epigastric perforator; NSM, nipple-sparing mastectomy; SSM, 
skin-sparing mastectomy; POD, postoperative day.

Table 3. Major and minor complications in the DIEP and implant 
groups 

Complications
Group, No. (%)

P-value
DIEP (n= 48) Implant (n= 52)

Minor complications 4 (8.32) 21 (40.38) 0.003

Major complications  8 (16.66) 7 (13.46) 0.579

Late complications 2 (4.16) 9 (17.3) 0.057

Early complications 8 (16.66) 19 (36.53) 0.049

Recurrence 0 3 (5.76) 0.240

DIEP, deep inferior epigastric perforator.
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a risk-reducing bilateral mastectomy after finding out that she 
was a BRCA1 mutation carrier [21]. This decision by a high-
profile celebrity prompted the general public to acquire more 
information about the BRCA gene and encouraged people to 
undergo genetic testing and make a decision regarding risk-re-
ducing mastectomy. Interestingly, this phenomenon has been 
termed the “Jolie effect.” Owing to these reasons, there is an in-
creasing worldwide trend in which more women are receiving 
therapeutic mastectomy, and an increase in the rate of contralat-

eral prophylactic mastectomy has been observed [20,21].
Therefore, analyzing and evaluating the outcomes of bilateral 

reconstruction at this time will provide further evidentiary sup-
port regarding this growing trend. At the time of this study, 
however, only a few studies have analyzed bilateral reconstruc-
tion [9,22,23]. No direct comparisons have been made between 
autologous and implant reconstruction. It is widely agreed that 
reconstruction using implants is easy and efficient. Additionally, 
while DIEP flap reconstruction allows women to maintain a 
natural-looking breast, the operation time is long. There is no 
data directly comparing the outcomes of these two procedures, 
however. Hence, this study aimed to fill this research gap.

Based on our demographic data, the average BMI was higher 
in the DIEP group than in the implant group. A possible reason 
for this might have been that obese patients were encouraged to 
choose autologous reconstruction.

Both approaches can be considered acceptable and effective 
surgical methods since the rate of major complications did not 
differ significantly between the two groups. However, minor 
complications were more common than major complications in 

Table 4. Breast symmetry measurements in the DIEP and implant 
groups 

Variable
Group, average± SD

P-valueDIEP 
(n= 24)

Implant 
(n= 26)

Ratio of shorter SN-N to longer SN-N 0.96±0.02 0.97±0.03 0.177

Ratio of N1-N2 to longer SN-N  0.94±0.07 1.04±0.10 0.002

Angle between the N1-N2 line and 
horizontal line (°) 

1.09±0.71 1.75±1.45 0.046

DIEP, deep inferior epigastric perforator; SN, sternal notch; N, nipple; N1, left nipple; 
N2, right nipple.

Fig. 4. Major and minor complications in the deep inferior epigastric perforator (DIEP) and implant groups (A, B). 
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the implant group, and they were significantly more common in 
the implant group than in the DIEP group. Most implant com-
plications involved malpositioning, which signifies the difficulty 
of keeping both implants in their original positions. Therefore, 
the implant group had poor outcomes in terms of symmetry. 
However, since all of the implants in our study were placed in 
the subpectoral plane, muscle action may have had a dispropor-
tionate effect on the position of implants. Given the increasing 
tendency to place implants in the prepectoral plane [24,25], 
outcomes may differ for prepectoral reconstruction, which is a 
possibility that should be explored in future studies. In addition, 
due to the frequency of seroma, many patients needed to under-
go seroma aspiration, which is an undesirable outcome of im-
plant reconstruction. In the DIEP group, however, inefficiency 
poses an issue due to the length of the operation itself, which 
was almost four times longer than implant surgery. The possibil-
ity of flap revision and flap failure must also be considered. 
DIEP reconstruction yielded better cosmetic outcomes than 
implant reconstruction (Fig. 3) since reconstruction on both 
sides of the breast allowed symmetry in the nipple-areolar com-
plex to be maintained, resulting in a natural-looking breast.

The symmetry indicator can roughly estimate the direction in 
which the nipple-areolar complex moves progressively between 
the implant and the DIEP. In implants with an N1-N2/SN-N1 
ratio of greater than 1, the nipple-areolar complex tends to move 
laterally, while DIEP flaps with an N1-N2/SN-N1 ratio of less 
than 1 tend to correspond to a small change in the nipple-areo-
lar complex toward the medial side. This is not an indicator that 
can objectively quantify symmetry. The number of patients 
who underwent nipple-sparing mastectomy was 18 (75%) and 
17 (60.7%) in the DIEP and implant groups, respectively. In 
skin-sparing mastectomy, the center of the skin paddle or the 
center of the incision line was used to indicate the nipple posi-
tion and evaluated accordingly, which may have led to errors 
when determining the exact nipple position.

Based on our results, bilateral autologous reconstruction can 
achieve good aesthetic results without leading to many minor 
complications. Hence, patients who receive this procedure will 
spend less time visiting outpatient clinics after surgery. Bilateral 
implant reconstruction has the advantage of being very efficient, 
but it may result in frequent outpatient visits and require treat-
ment for minor complications after the initial surgery. Surgeons 
should provide this information to patients to help them choose 
their preferred surgical reconstruction method. In the near fu-
ture, the lengthy operation time of DIEP flap reconstruction, 
which is its biggest drawback, will be shortened dramatically 
due to the emergence of coupler devices [26], the development 
of micro-instruments [26], and advances in perioperative imag-

ing modalities [27,28]. In addition, the preferred plane for the 
placement of implants is gradually changing to the prepectoral 
plane [24], which helps to avert breast deformations following 
post-mastectomy radiation therapy—a highly undesirable out-
come of implant reconstruction [10,14,29]. In addition, the 
quality of ADM is also improving. Thus, the shortcomings of 
implants are being actively addressed. Therefore, no surgical 
methods can be considered absolutely unfavorable or advanta-
geous with regard to bilateral breast reconstruction. 

ICG angiography is a necessary procedure even for slim pa-
tients. The BMI values of Korean patients have changed signifi-
cantly compared to those values in the past. The number of 
breast cancer patients with a high BMI (30–35 kg/m2) is in-
creasing. Additionally, the perforator is often weak and tiny in 
slim patients, and tissue in the abdomen tends to be thin. How-
ever, since the volume of the breast is relative to the abdomen, 
the abdomen marking is often widened. Therefore, for Asian 
patients, ICG is reasonable, and this short and simple procedure 
is routinely conducted at our center.

There were some limitations to this study. First, data were col-
lected on Asian patients who tend to have a relatively slim body 
habitus. Since obesity is a key factor related to complications 
from breast reconstruction [9,10,15,29,30], the associated com-
plications found in this study may be slightly different for a pop-
ulation with a higher prevalence of obesity. Second, the sample 
size was small, partly due to the treatment policy of our center 
to attempt breast-conserving surgery to the extent possible. 
Third, it was difficult to equalize factors for comparison, espe-
cially for complications between the DIEP and implant groups, 
due to differences in the assessment factors evaluated during the 
follow-up period. In addition, a qualified subjective assessment 
such as the BREAST-Q was not conducted in addition to an 
objective assessment. Lastly, in skin-sparing mastectomy, the 
center of the skin paddle or the center of the incision line was 
considered to indicate the location of the nipple and then evalu-
ated. As a result, errors in determining the exact nipple position 
may have occurred.

In conclusion, both DIEP flap and implant reconstructions are 
viable surgical methods with their own advantages and disad-
vantages. When using implants for bilateral reconstruction, im-
plant positioning, asymmetry features, and complications such 
as seroma should be considered and monitored. Although the 
surgical burden is small for implant reconstruction, frequent 
and intensive follow-up is often required after the initial surgery. 
DIEP flap reconstruction involves a long operation time and 
carries the risk of flap failure. However, DIEP flap reconstruc-
tion provides positive cosmetic results, and follow-up treat-
ments are typically not required. Nevertheless, patients should 
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be informed, and a reconstruction method should be recom-
mended that is most suitable for them.
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