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Purpose: The use of immediate breast reconstruction (IBR) fol-
lowing total mastectomy (TM) has increased markedly in patients
with breast cancer. As the indications for IBR have been broad-
ened and more breast-conserving surgery-eligible patients are
undergoing IBR, comparing the oncologic safety between TM
only and IBR following TM becomes more difficult. This study
aimed to analyze the oncologic outcomes between TM only and
IBR following TM via a matched case-control methodology.
Methods: A retrospective review was conducted to identify all
patients who underwent TM between 2008 and 2014. We ex-
cluded patients who underwent neoadjuvant chemotherapy, in-
cluding palliative chemotherapy, and had a follow-up duration
<12 months, inflammatory breast cancer, or incomplete data.
We divided the remaining patients into two groups: those who
underwent TM only (control group) and those who underwent
IBR following TM (study group). The groups were propensity
score-matched. Matched variables included age, pathologic
stage, estrogen or progesterone receptor status, human epi-

dermal growth factor receptor 2 status, and year of operation.
Results: After matching, 878 patients were enrolled in the control
group and 580 patients in the study group. The median follow-
up duration was 43.4 months (range, 11-100 months) for the
control group and 41.3 months (range, 12-100 months) for the
study group (p=1.000). The mean age was 47.3+8.46 years for
the control group and 43.9+7.14 years for the study group
(p>0.050). Matching was considered successful for the match-
ing variables and other factors, such as family history, histology,
multiplicity, and lymphovascular invasion. There were no signifi-
cant differences in overall survival (log-rank p=0.454), disease-
free survival (log-rank p=0.186), local recurrence-free survival
(log-rank p=0.114), or distant metastasis-free survival rates (log-
rank p=0.537) between the two groups. Conclusion: Our results
suggest that IBR following TM is a feasible treatment option for
patients with breast cancer.
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INTRODUCTION

More patients with breast cancer are being diagnosed at
early stages; however, the incidence of total mastectomy (TM)
has not decreased accordingly in Korea [1]. This trend is relat-
ed to the increasing popularity of immediate breast recon-
structions (IBR), and the use of prophylactic contralateral
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mastectomy rather than breast-conserving surgery (BCS) in
BCS-eligible patients has increased [2,3]. Moreover, this trend
of IBR in Korea is expected to further increase because the
Korean National Health Insurance System began covering
breast reconstructions in patients with breast cancer in April
2015.

Since Toth and Lappert [4] first introduced skin-sparing
mastectomy (SSM) in the 1990s, SSM has yielded oncologic
outcomes similar to those of TM with higher levels of patient
satisfaction and quality of life [5,6]. Success with SSM has
paved the way for nipple-sparing mastectomy (NSM) in se-
lected patients with breast cancer. Although IBR following
SSM and NSM is popular, the oncologic safety and surgical
outcomes remain controversial.

Recently, it has become more difficult to compare the onco-
logic safety between such methods; this is because more pa-
tients are choosing IBR following TM even though they were
BCS-eligible and the indications for IBR have been expanded
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to include those with advanced breast cancer, close tumor-
nipple distance, neoadjuvant chemotherapy (NAC), and post-
mastectomy radiation therapy who underwent IBR [2,7-10].
This study sought to analyze the oncologic outcomes between
TM only and IBR following NSM or non-NSM (NNSM) in a
population matched by age at operation, year of operation,
pathologic stage, estrogen receptor (ER)/progesterone recep-
tor (PR) status, and human epidermal growth factor receptor
2 (HER2) status.

METHODS

Data of the patients with breast cancer who underwent TM
were collected retrospectively between January 2008 and
December 2014 at Samsung Medical Center in Seoul, South
Korea. We excluded patients who underwent NAC, including
palliative chemotherapy, had a follow-up duration <12
months, experienced inflammatory breast cancer, and with
incomplete data. Patients were divided into two groups: TM
only (control group) and IBR following NSM/NNSM (study
group). Both groups were matched by propensity scores max-
imally (1:2). Matched variables included age at operation, year
of operation, pathologic stage, ER/PR status, and HER? status.
We collected clinicopathologic and surgical data via an elec-
tronic medical chart review.

Locoregional recurrence (LRR) was defined as a local re-
currence (tumor recurrence within the ipsilateral chest wall
[skin, subcutaneous tissue, and pectoralis muscle]) or regional
recurrence (recurrence in the ipsilateral axillary, supraclavicu-
lar, internal mammary, or infra-clavicular lymph nodes [LN]).
Distant metastasis (DM) was defined as any recurrence in
other areas not included in LRR. Data on recurrence events
were collected via a review of electronic medical records, and
survival data were acquired from electronic medical records
as well as the Korean National Statistical Office database.
Pathologic staging followed the seventh American Joint
Committee on Cancer classification [11]. Adjuvant chemo-
therapy and radiotherapy were performed as recommended
by the dedicated medical oncologist and radiologist. TM
including NSM and NNSM was performed by a breast surgeon
and IBR by a plastic surgeon. The type of breast reconstruction
was determined during preoperative consultation with the
plastic surgeon in accordance with the patient’s physical
presentation and preference. This study adhered to the ethical
tenets of the Declaration of Helsinki and was approved by the
Institutional Review Board (IRB) of Samsung Medical Center
(IRB number: 2015-07-103-003). The need for informed
consents was waived because of the retrospective nature of this
study.
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Statistics

Patient characteristics were compared using weighted inde-
pendent t-tests for continuous variables and weighted chi-
square or Fisher exact tests for categorical variables. Kaplan-
Meier curves, with corresponding log-rank tests, were con-
structed for overall survival (OS), disease-free survival (DFS),
distant metastasis-free survival (DMES), and locoregional re-
currence-free survival (LRES) rates. The primary endpoint
was DFS. For all analyses, a p-value <0.05 was considered
statistically significant. Univariate and multivariate analyses
for DFS were conducted with Cox regression for clustered-
matched data. Multivariate analysis was conducted if the p-
value was <0.200 in the univariate analysis. All statistical
analyses were executed using the SAS version 9.4 (SAS Insti-
tute, Cary, USA) and R version 3.2.5 (Vienna, Austria; http://
www.R-project.org).

RESULTS

Study design
The study design is shown in Figure 1. Among the patients

3,170 TM for breast cancer,
2008.01-2014.12

491 Exclusion
309 NAC
> 147 F/U duration <12 months
24 Loss of data
11 Palliative operation

1,946 TM only — 733S IB}R fogowing
NSM/NNSM

1,221 Excluded after matching
Matching variables: age at
operation, year at operation,
pathologic stage, and ER/PR/
HER2 status

Y v

878 TM only 580 IBR following NSM/
(control group) NNSM (study group)

I

\ 197 NSM \ \ 383 NNSM \

Figure 1. Schematic diagram of patient’s selection for the matched
study.

TM=total mastectomy; NAC =neoadjuvant chemotherapy; F/U=
follow-up; IBR=immediate breast reconstruction; NSM = nipple-spar-
ing mastectomy; NNSM=non-NSM; ER=estrogen receptor; PR=
progesterone receptor; HER2 =human epidermal growth factor recep-
tor 2.
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who underwent TM for breast cancer between January 2008
and December 2014, we excluded patients who underwent
NAC (n=309), those with a follow-up duration <12 months
(n=147), those with incomplete data (n=24), and those who
underwent palliative surgery (n=11). After propensity score
matching, 878 patients were included in the control group
and 580 patients in the study group.

Patient characteristics

The basic characteristics of the control and study groups are
shown in Table 1. The median follow-up duration was 43.4
months (range, 11-100 months) for the control group and
41.3 months (range, 12-100 months) for study group
(p=1.000). The mean age was 47.3 + 8.46 years for the control
group and 43.9+7.14 years for the study group (p>0.050).

Table 1. Clinicopathologic characteristics after matching

Jai Min Ryu, et al.

There were no significant differences between the control and
study groups in the matching variables or in family history,
histopathology, multiplicity, and presence of lymphovascular
invasion (LVI). Only nuclear grade (NG) and body mass in-
dex varied significantly between the two groups.

Type of surgical and adjuvant treatments

Surgical and adjuvant treatments are summarized in Table
2. In the study group, 197 patients (34.0%) underwent NSM,
and 383 patients (66.0%) underwent NNSM. Among them,
380 patients (65.5%) underwent tissue expander insertion,
146 (23.5%) underwent deep inferior epigastric perforator
flap creation, and 44 (7.6%) underwent extended latissimus
dorsi flap creation. More patients in the study group under-
went sentinel LN biopsy only than in the control group

Control group Study group Control group Study group
Variable (h=878) (n=580) p-value Variable (h=878) (n=580) p-value
No. (%) No. (%) No. (%) No. (%)
Operation period* 1.000 NG 0.027
Early (2008-2010) 235 (26.8) 129 (22.2) Low 126 (14.4) 109 (18.8)
Mid (2011-2012) 210 (23.9) 138 (23.8) Intermediate 444 (50.6) 298 (51.4)
Recent (2013-2014) 433 (49.3) 313 (54.0) High 308 (35.1) 173(29.8)
Age (yn)* 0.382 pT 0.880
<35 69 (7.9) 60 (10.3) pT0 94 (10.7) 82 (14.1)
36-54 710 (80.9) 480 (82.8) pTi 435 (49.5) 314 (54.1)
>55 99 (11.3) 40 (28.8) pT2 803 (34.5) 159 (27.4)
Location 0.510 pT3 6 (64.8) 25 (4.3)
Right 421 (48.0) 271 (46.7) pN 0.173
Left 429 (48.9) 280 (48.6) NO 549 (62.5) 400 (69.0)
Bilateral 28(3.2) 27 (4.7) N1 269 (30.6) 151 (26.0)
BMI (kg/m?) <0.001 N2 35 (4.0) 24 (4.1)
<25 675 (76.8) 508 (87.6) N3 25(2.9) 5(0.9
26-30 174 (19.8) 66 (11.4) Pathologic stage* 0.881
>30 29 (3.3 6(1.0) Stage 0 96 (10.9) 80 (13.8)
Family history 0.489 Stage | 339(38.6) 268 (46.2)
Yes 87 (9.9 63 (10.9) Stage I 875 42.7) 196 (33.8)
No 791 (90.1) 517 (89.1) Stage |l 68 (7.7) 36 (6.2)
Histology 0.927 ER status® 0.178
DCIS 92 (10.5) 79 (13.6) Positive 667 (76.0) 459 (79.1)
IDC 693 (78.9) 449 (77.4) Negative 211 (24.0) 121 (20.9)
ILC 44 (5.0) 27 (4.7) PR status* 0.183
Mixed 9(1.0) 4(0.7) Positive 621 (70.7) 430 (74.1)
Multiplicity 0.694 Negative 257 (29.3) 150 (25.9)
Yes 364 (41.5) 233 (40.2) HER? status* 0.438
No 514 (59.7) 347 (59.8) Amplification 264 (30.1) 168 (29.0)
LVI 0.592 Not amplification 580 (66.1) 388 (66.9)
Yes 281 (32.0) 160 (27.6) Equivocal 34 (3.9 24 (4.1)
No 597 (68.0) 420 (72.4)

BMI=body mass index; DCIS=ductal carcinoma in situ; IDC=invasive ductal carcinoma; ILC=invasive lobular carcinoma; LVI=lymphovascular invasion;
NG =nuclear grade; ER=estrogen receptor; PR =progesterone receptor; HER2 =human epidermal growth factor receptor 2.

*Matching variables.
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Table 2. Characteristics of surgical treatment and adjuvant treatment

Control group Study group
Variable (h=878) (h=580) p-value
No. (%) No. (%)

Type of TM NA
NSM 0 197 (34.0)
NSSM 0 383 (66.0)
TM only 878 (100.0) 0

Axillary surgery 0.0038
SLNB 448 (51.0) 380 (65.5)
ALND 430 (49.0) 200 (34.5)

Type of IBR NA
TEI 380 (65.5)
DIEP 146 (23.5)
ELD 44.(7.6)
Others 20 (3.5)

Adjuvant treatment
Chemotherapy 525 (60.0) 293 (50.5) 0.379
Hormonal therapy 673 (76.9) 461 (79.9) 0.2038
Radiotherapy 167 (19.1) 78 (13.5) 0.115

TM=total mastectomy; NA=not-analysis; NSM=nipple-sparing mastectomy;
NNSM = non-nipple-sparing mastectomy; SLNB=sentinel lymph node biopsy;
ALND =axillary lymph node dissection; IBR=immediate breast reconstruction;
TEI=tissue expander insertion; DIEP =deep inferior epigastric perforator flap;
ELD =extended latissimus dorsi flap.

Table 4. Univariate and multivariate analysis to disease-free survival

77

(p=0.003). In the control and study groups, 525 (60.0%) and
293 (50.5%) patients received adjuvant chemotherapy, respec-
tively, while 167 (19.1%) and 78 (13.5%) received adjuvant ra-
diotherapy, respectively. There was no significant difference in
hormonal therapy between the two groups (p=0.203).

Oncologic outcomes
In the control group, 16 patients had LRR, 32 patients had
DM, and four patients expired. In the study group, 18 patients

Table 3. Oncologic outcomes between the study and the control group

’ Locoregional  Distant Any '
Patient . Expire

rou Total No. recurrence  metastasis recurrence No. (%)

group No.(%)  No.(%)  No. (%) -
Study 580 18(3.1) 14 (2.4) 37(6.7) 4(0.7)

group

NSM 197 8(4.1) 2(1.0) 9(4.6) 1(0.5)

NNSM 383 10 (2.6) 12(3.1) 28 (7.3) 3(0.8)
Control 878 16 (1.8) 32(3.6) 47 (5.4) 11(1.3)

group

NSM =nipple-sparing mastectomy; NNSM = non-nipple-sparing mastectomy.

Univariate Multivariate
Variable
p-value HR (95% Cl) p-value HR (95% Cl)

IBR

Control group - Ref. - Ref.

Study group 0174 1.342 (0.878-2.052) 0.058 1.525 (0.986-2.359)
Operation type

NSM - Ref. - Ref.

NNSM 0.306 1.479 (0.699-3.129) 0.363 1.423 (0.666-3.042)
Age (yn) 0.042 0.176

<85 - Ref. - Ref.

36-50 0.013 0.475 (0.264-0.856) 0.067 0.568 (0.310-1.041)

>51 0.109 0.441 (0.162-1.199) 0.219 0.524 (0.187-1.467)
Family history 0.090 0.598 (0.330-1.084) 0.225 0.697 (0.389-1.249)
LV <0.001 0.385 (0.248-0.598) 0.005 0.469 (0.276-0.797)
NG 0.065 0.248

Low - Ref. - Ref.

Intermediate 0.577 1.209 (0.621-2.355) 0.984 1.007 (0.524-1.935)

High 0.059 1.971 (0.974-3.988) 0.217 1.611 (0.755-3.439)
Pathologic stage 0.048 0.564

Stage 0 - Ref. - Ref.

Stage | 0.125 2.326 (0.791-6.843) 0.207 2.021(0.677-6.034)

Stage Il 0.025 3.316 (1.161-9.472) 0.154 2.224 (0.741-6.677)

Stage lll 0.014 4.440 (1.348-14.629) 0.227 2.218 (0.609-8.077)
ER status

Positive - Ref. - Ref.

Negative 0.002 1.531 (1.168-2.006) 0.616 1.185 (0.611-2.299)
PR status

Positive - Ref. - Ref.

Negative 0.312 1.323 (0.769-2.274) NA NA

HR=hazard ratio; Cl=confidence interval; IBR=immediate breast reconstruction; NSM= nipple-sparing mastectomy; NNSM=non-nipple-sparing mastectomy;

LVI=lymphovascular invasion; NG =nuclear grade; ER =estrogen receptor; PR =progesterone receptor; NA=not-analysis.

https://doi.org/10.4048/jbc.2017.20.1.74
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Figure 2. Kaplan-Meier survival curves according to operation type for overall survival (A), disease-free survival (B), distant metastasis-free survival (C),

and locoregional recurrence-free survival (D).
TM=total mastectomy; IBR=immediate breast reconstruction.

had LRR, 14 patients had DM, and four patients expired (Ta-
ble 3). There was no significant difference in OS (log-rank
p=0.454), DFS (log-rank p=0.186), DMFS (log-rank
p=0.537), or LRES (log-rank p=0.114) (Figure 2). In the
multivariate analysis, there was no significant difference in
DES between the two groups (p=0.058) (Table 4). Subgroup
analysis of the study group revealed no significant differences
in OS (log-rank p=0.777), DFS (log-rank p=0.274), DMFS
(log-rank p=0.085), or LRFS (log-rank p=0.293) (Figure 3).
NSM also did not show significant differences when com-

http://ejbc.kr

pared to NNSM (p=0.363) (Table 4).

Complications

There were no significant differences between the two
groups in complication rates (p=0.762). Five cases in the
study group experienced complications: two cases of partial
skin necrosis, one of nipple excision due to nipple necrosis,
and two of postoperative bleeding. There were six cases with
complications in the control group: four cases of postopera-
tive bleeding and two of partial skin necrosis.

https://doi.org/10.4048/jbc.2017.20.1.74
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Figure 3. Kaplan-Meier survival curves between nipple-sparing mastectomy (NSM) and non-NSM (NNSM) among the study group for overall survival
(A), disease-free survival (B), distant metastasis-free survival (C), and locoregional recurrence-free survival (D).

DISCUSSION

The number of patients who underwent IBR following NSM
and NNSM has increased in recent years. However, concerns
remain regarding oncologic outcomes, and the National
Comprehensive Cancer Network recommends IBR following
NSM and NNSM only for selected patients treated by experienced
multidisciplinary teams [12]. In this study, there were no
significant differences in DFS, LRES, DMFS, or OS between
the control and study groups after propensity matching by age
at operation, year of operation, pathologic stage, ER/PR status,
and HER? status.

Several studies have reported no difference in oncologic

https://doi.org/10.4048/jbc.2017.20.1.74

outcomes between TM only and IBR following NSM/NNSM
[13-17]. Platt et al. [18] reported that the oncologic outcomes
of breast reconstruction did not vary in the TM only group in
the Ontario Cancer Registry, which included 758 breast re-
construction and 1,516 control patients matched by age and
cancer histology among the total 13,888 patients with breast
cancer. The median follow-up duration in that study was 23.4
years. Petit et al. [19] compared 518 patients who underwent
IBR following TM with 159 patients who underwent TM only.
The follow-up duration was 70 months (range, 15-114
months). They reported no difference in OS or DFS between
the two groups. Jeon et al. [20] also reported a 5-year LRFS
rate for NSM and NNSM of 92.1 and 95.2, respectively, sug-
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gesting that IBR following NSM and NNSM is an oncologi-
cally safe procedure (p > 0.05).

However, whether IBR following NSM/NNSM affects the
prognosis of breast cancer remains controversial. There are
many selection biases with regard to IBR in oncologic favor-
able situations [20-23]. Wu et al. [24] demonstrated using
Surveillance, Epidemiology, and End Results (SEER) data that
patients with HER2 overexpressing overexpression or triple-
negative breast cancer (who have a relatively higher risk of lo-
cal recurrence) were less likely to undergo IBR than those
with luminal subtype tumors. Another study using SEER data
including 54,660 patients with breast cancer showed an im-
proved cancer-specific survival rate (BCSS) (hazard ratio, 0.47;
95% confidence interval, 0.28-0.80) [25]. However, the IBR
group included oncologically favorable characteristics as fol-
lows: early-stage breast cancer (stage I, 39.6% vs. 34.5%,
p<0.0001), ER positivity (65.4% vs. 63.8%, p<0.0001), PR
positivity (54.9% vs. 52.0%, p<0.0001), and no LN metastasis
(NO, 56.1% vs. 52.6%, p<0.0001). Petit et al. [19] also showed
a patient selection bias in the IBR group, which included
younger patients (<35 years, 94.2% vs. 5.8%, p<0.001),
smaller tumors (pT1, 86.7% vs. 13.3%, p<0.001), no LN me-
tastasis (NO, 79.8% vs. 20.2%, p<0.001), ER positivity (74.1%
vs. 25.9%, p<0.001), PR positivity (74.1% vs. 25.9%, p<
0.001), and low NG (Gl1, 85,6% vs. 14.4%, p=0.017). Age,
stage, ER/PR status, and HER2 status could affect the onco-
logic outcome. Therefore, well-designed studies with popula-
tions matched by age, stage, ER/PR status, and HER2 status
are needed.

There have been a few matched case-control studies. Eriksen
et al. [26] reported a retrospective cohort matched by age,
tumor size, nodal stage, and year of operation (between 1990
and 2004). The median follow-up duration was 11.5 years.
LRR was not significantly different between the groups (8.2%
in the IBR group and 9.0% in the TM only group, p=0.879).
The IBR group showed better OS and BCSS than the TM only
group (p=0.038 and p=0.026, respectively). This study was
well designed with a long-term follow-up. However, more ER/
PR positive patients were enrolled in the IBR group, and the
HER? status could not be identified. Disproportionate hor-
monal status and unknown HER2 status may affect the OS
and BCSS. Recently, Park et al. [27] compared the oncologic
outcomes between TM only and IBR following TM in a popul-
ation matched by age, tumor size, axillary LN metastasis, and
ER status between 2002 and 2010. The median follow-up du-
ration was 65.6 months (range, 10-132 months) in the IBR
group and 81.1 months (range, 1-154 months) in the TM
only group (p<0.001). DFS and LRFS were not significantly
different between the two groups (p=0.496 and p=0.704, re-

http://ejbc.kr

Jai Min Ryu, et al.

spectively). This study was also well designed; patients were
matched by tumor size, LN metastasis, ER/PR status, and Ki-
67 score. However, the difference in follow-up duration could
have led to a time bias. Furthermore, more young patients
(22.8% vs. 13.8%, p=0.003) and less HER2-amplified patients
(59.8% vs. 72.1%, p=0.005) were enrolled, which could have
affected the recurrence. In the present study, matching was
considered successful for the matching variables as well as
other potentially associated factors, such as family history, his-
tology, multiplicity, and LVI. Furthermore, our study showed
concurrent results with those of other matched case-control
studies.

Our study has a few limitations. It was a retrospective study;
therefore, selection bias may be an issue. Although all tested
factors were matched successfully, a low NG was more preva-
lent in the study group (18.8% vs. 14.4%, p=0.027). The fol-
low-up duration was also relatively short for comparing long-
term outcomes. Lastly, we could not quantify the Ki-67 score,
which could affect the recurrence.

In conclusion, IBR following NSM or NNSM could be a
feasible surgical treatment option for breast cancer. In future
studies, a larger study population with a long-term follow-up
is needed to more accurately determine oncologic outcomes.
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