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INTRODUCTION

Immediate breast reconstruction (IBR) has become a com-
mon and widely used procedure for patients with breast can-
cer [1]. Owing to its excellent esthetic outcomes, IBR has 
gained popularity and is used in an increasing proportion of 
patients [2,3]. This changing trend has also been demonstrated 
in Korea, where there has been an almost 3-fold increase in 
breast reconstruction cases over the last 10 years [4]. Moreover, 

beginning in April 2015, IBR is now reimbursed by the insur-
ance system for breast cancer patients in Korea, which is ex-
pected to result in greater availability and demand in the clinic.

To obtain better cosmetic results, skin-preserving surgical 
techniques, such as skin-sparing mastectomy (SSM) and nip-
ple-sparing mastectomy (NSM), are preferred for breast sur-
gery when IBR is performed. However, these procedures may 
compromise the completeness of mastectomy, and concerns 
have been raised about their oncologic safety. Due to these 
concerns, numerous groups have reported long-term follow-
up results, demonstrating comparable or even better survival 
in patients who underwent immediate breast reconstruction 
compared to those who underwent conventional mastectomy 
alone [1-3,5-7]. However, many of these reports lack an ap-
propriate matched case-control group and compare survival 
rates with those reported in previous studies. Additionally, 
many of the survival rate reports are from cohorts that includ-
ed patients with in situ cancer, resulting in a relatively high 
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survival rate [5,6,8,9]. 
In this study, we examined the oncologic safety of IBR in 

patients with invasive breast cancer, by comparing the survival 
outcomes of patients who underwent mastectomy and IBR 
(IBR group) with those of a matched control group who un-
derwent mastectomy alone (mastectomy alone group). 

METHODS

This study was approved by the Institutional Review Board 
in Seoul National University Hospital (IRB number: 1507-
097-689). Informed consent was obtained from the partici-
pants for inclusion in the study. All breast cancer patients who 
underwent mastectomy and IBR (IBR group) between 2002 
and 2010 at Seoul National University Hospital (SNUH), Re-
public of Korea, were retrospectively reviewed. Only patients 
with newly diagnosed resectable invasive breast cancer were 
included. Patients with in situ carcinoma or metastatic breast 
cancer were excluded. Additionally, patients with a history of 
breast cancer or risk-reducing prophylactic mastectomy were 
also excluded.

Each case from the IBR group was matched to two control 
cases based on matching variables. The matched control cases 
from the mastectomy alone group were patients with invasive 
breast cancer who underwent conventional mastectomy with-
out immediate reconstruction or with delayed reconstruction 
at SNUH between 2002 and 2010. Matching control variables 
included age (< 35 years, ≥ 35 and < 50 years, and ≥ 50 years), 
tumor size ( ≤ 2 cm, > 2 and ≤ 5 cm, and > 5 cm), axillary 
lymph node metastasis (negative or positive), estrogen recep-
tor (ER) status (< 10% [negative] or ≥ 10% [positive]), and 
type of primary treatment (surgery or neoadjuvant chemo-
therapy). For patients who underwent neoadjuvant chemo-
therapy, clinical tumor size and axillary lymph node status 
were used for matching.

Clinicopathological data were obtained from SNUH Breast 
Cancer Center database, which is a prospectively maintained 
web-based database [10]. Recurrence event data were collect-
ed via review of the SNUH electronic medical records, and 
survival data were acquired from the Korean National Statisti-
cal Office database.

SSM involves resection of the whole breast parenchyma 
along with the nipple-areola complex (NAC). Resection of the 
skin above the tumor was performed, with only the healthy 
breast skin envelope being left behind. NSM is a modification 
of SSM that has the benefits of SSM along with preservation 
of the nipple-areolar skin. NSM was performed when no evi-
dence of NAC involvement was found clinically or on breast 
imaging studies, including breast MRI. To confirm the lack of 

cancer in the preserved nipple-areolar skin, breast tissue shav-
ing under the nipple was performed for intraoperative frozen 
biopsy to confirm that there was no tumor involvement or 
atypical cells. The degree of skin removal in the IBR group 
was comparable or smaller compared to that in the mastecto-
my alone group.

Mastectomies were performed by a team of general sur-
geons and followed by immediate reconstruction by a team of 
plastic surgeons. Reconstructive procedures were performed 
with transverse rectus abdominis flaps, tissue expander inser-
tion, implant insertion, or latissimus dorsi flaps.

Local recurrence was defined as tumor spread found within 
the ipsilateral anterior chest wall (skin, subcutaneous tissue, 
and muscle). Regional recurrence was defined as a relapse in 
the ipsilateral axillary, internal mammary, supraclavicular, or 
infraclavicular lymph nodes. Distant metastasis was defined 
as recurrence in all other areas. Locoregional recurrence-free 
survival (LRFS) was determined as the time from the date of 
mastectomy to the date of findings of radiologic or biopsy-
proven locoregional recurrence. Disease-free survival (DFS) 
was determined as the time from the date of mastectomy to 
the date of any incidence of local, regional, or distant recur-
rence. Patients without any events were censored at the date of 
their last out-patient clinic visit. Overall survival (OS) was de-
termined from the date of mastectomy to the date of death or 
last out-patient clinic visit. 

The chi-square test and t-test were used to compare clinico-
pathological variables between the study groups and matched 
controls. The Kaplan-Meier survival model and the log-rank 
test were used to calculate LRFS, DFS, and OS. For all analy-
ses, a p-value < 0.05 was considered statistically significant. 
All statistical analyses were performed using IBM SPSS Statis-
tics/PC software package version 22 (IBM Corp., Armonk, 
USA).

RESULTS

Between 2002 and 2010, 189 patients underwent mastecto-
my and IBR for invasive breast cancer. A total of 362 patients 
who underwent conventional mastectomy were matched with 
hose patients based on age, tumor size, axillary lymph node 
status, ER status, and type of primary treatment. Thus, a total 
of 551 patients were included in the final analysis. The charac-
teristics of the 551 patients are presented in Table 1. The mean 
(± standard deviation) age at the time of diagnosis was 41.98 
years (± 80.8) in the IBR group and 45.10 (± 81.8) years in the 
mastectomy alone group. Despite controlled matching by age, 
the IBR group was significantly younger than the mastectomy 
alone group (p= 0.032). 
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Table 1. Patients’ characteristics

Characteristic
Study group 

(n=189) 
No. (%)

Control group 
(n=362) 
No. (%)

p-value

Age (yr) 0.029
  <35  43 (22.8)  50 (13.8)
  35–50 116 (61.4) 246 (68.0)
  ≥50  30 (15.9)  66 (18.2)
Tumor stage 0.798
  T1 121 (64.0) 216 (59.7)
  T2  52 (27.5) 113 (31.2)
  T3  13 (6.9) 27 (7.5)
  T4   3 (1.6)  6 (1.7)
Lymph node status 0.864
  N0 130 (68.8) 241 (66.6)
  N1  43 (22.8)  86 (23.8)
  N2   9 (4.8) 23 (6.4)
  N3   7 (3.7) 12 (3.3)
AJCC stage 0.531
  I 101 (53.4) 176 (48.6)
  II  66 (34.9) 143 (39.5)
  III  22 (11.6)  43 (11.9)
ER status 0.846
  Positive 129 (68.3) 251 (69.3)
  Negative  60 (31.7) 111 (30.7)
PR status 0.528
  Positive 100 (52.9) 203 (56.1)
  Negative  89 (47.1) 159 (43.9)
HER2 status 0.005
  Not amplified 113 (59.8) 261 (72.1)
  Amplified  55 (29.1)  63 (17.4)
  Equivocal  21 (11.1)  38 (10.5)
Histologic grade 0.159
  Grades 1, 2 10 (5.3) 29 (8.0)
  Grade 3 168 (88.9) 321 (88.7)
  N/A or unknown 11 (5.8) 12 (3.3)
Ki-67 (%) 0.308
  <10 151 (79.9) 281 (77.6)
  ≥10  38 (20.1)  81 (22.4)
Type of primary treatment 0.195
  Surgery 344 (95.0) 187 (97.4)
  Chemotherapy 18 (5.0) 5 (2.6)
Type of reconstruction N/A
  TRAM 151 (79.9) N/A
  TEI  37 (19.6) N/A
  LD flap  1 (0.5) N/A
Type of mastectomy N/A
  TM 75 (39.7) 362 (100.0)
  SSM 78 (41.3)
  NSM 36 (19.0)
Adjuvant chemotherapy 0.613
  Yes 136 (72.0) 253 (69.9)
  No 53 (28.0) 109 (30.1)
Adjuvant radiotherapy 0.152
  Yes 19 (10.1) 52 (14.4)
  No 170 (89.9) 310 (85.6)

AJCC =American Joint Committee on Cancer; ER =estrogen receptor; 
PR=progesterone receptor; HER2=human epidermal growth factor receptor 
2; N/A=not available; TRAM=transverse rectus abdominis musculo-cutane-
ous; TEI= tissue expander insertion; LD= latissimus dorsi; TM=total mastec-
tomy; SSM=skin-sparing mastectomy; NSM=nipple-sparing mastectomy. 

T stage, N stage, and American Joint Committee on Cancer 
(AJCC) stage were not significantly different between the IBR 
group and mastectomy alone group. In both groups, 11.2% of 
patients underwent surgery for stage III disease. Neoadjuvant 
chemotherapy was performed as the primary therapy in five 
patients (2.6%) in the IBR group and 18 patients (5.0%) in the 
mastectomy alone group (p= 0.141). All neoadjuvant chemo-
therapy patients were clinically stage III. ER status, progester-

Figure 1. Recurrence-free survival in all patients. (A) Disease-free survival 
in the immediate reconstruction group (n=189) and the mastectomy 
alone group (n=362). (B) Locoregional recurrence-free survival in the im-
mediate reconstruction group (n=189) and the mastectomy alone group 
(n=362).
IBR=immediate breast reconstruction.
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one receptor status, tumor grade, and Ki-67 did not differ be-
tween the two groups. However, the IBR group patients had 
significantly more tumors with human epidermal growth fac-
tor receptor 2 (HER2) amplification (29.1% vs. 17.4%, p =  
0.005). The majority of reconstructions were free transverse 
rectus abdominis flaps (151, 79.9%). Other patients under-

went tissue expander insertion, implant surgery (37, 19.6%), 
or latissimus dorsi flap reconstruction (1, 0.5%). Of the 189 
patients in the IBR group, 75 patients (39.7%) underwent con-
ventional total mastectomy, 78 (41.3%) underwent SSM, and 
36 (19.0%) underwent NSM. 

The median follow-up durations were 65.6 months (range, 

Figure 2. Recurrence-free survival in skin-sparing mastectomy (SSM) or nipple-sparing mastectomy (NSM) group. (A) Disease-free survival in the imme-
diate reconstruction group with SSM or NSM group (n=114) and a matched control group (n=191). (B) Locoregional recurrence-free survival in the im-
mediate reconstruction group undergoing either SSM or NSM (n=114) and a matched control group (n=191).
IBR=immediate breast reconstruction.
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Figure 3. Recurrence-free survival in patients with stage III cancer. (A) Disease-free survival in the immediate reconstruction group with stage III cancer 
(n=22) and a matched control group (n=43). (B) Locoregional recurrence-free survival in the immediate reconstruction group with stage III cancer 
(n=22) and a matched control group (n=43).
IBR=immediate breast reconstruction.
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10–132 months) for the IBR group and 81.1 months (range, 
1–154 months) for the mastectomy alone group (p< 0.001). 
The overall 5-year survival rates were 97.9% in the IBR group 
and 97.5% in the mastectomy alone group (p= 0.912). During 
follow-up, 18 patients (9.5%) in the IBR group and 52 patients 
(14.4%) in the mastectomy alone group experienced recur-
rence. The characteristics of patients with recurrence in the 
IBR group are shown in Table 2. There was no significant dif-
ference in DFS between the IBR group and mastectomy alone 
group (5-year DFS, 92.0% and 89.9%, respectively; log-rank 
test, p= 0.496) (Figure 1A). The 5-year LRFS rates were 96.2% 
and 96.4% for the IBR group and mastectomy alone group, 
respectively (log-rank test, p= 0.704) (Figure 1B). For local re-
currence, five patients had recurrences on the chest wall, and 
two had recurrences on the skin or nipple. All local recur-
rences were identified by physical examination or routine 
breast sonography imaging.

We also performed a separate survival analysis for the SSM 
or NSM group. Between the SSM or NSM group (n = 114) 
and their matched control group (n= 191), no significant dif-
ference in DFS was found (p= 0.791) (Figure 2A). Locore-
gional recurrence also did not differ between the SSM or 
NSM group and the matched control group (5-year LRFS, 
96.4% and 96.1%, respectively, p = 0.552) (Figure 2B). The 
preoperative distances between the tumor and nipple in the 
NSM group and control group were 22.5 mm (range, 1–40 
mm) and 18.6 mm (range, 1–60 mm), respectively (p= 0.186).

Patients with advanced breast cancer (AJCC stage III), in-
cluding patients who underwent neoadjuvant chemotherapy, 
were also analyzed as a subgroup. The 5-year DFS rates were 
not different, at 72.1% and 66.6% in the IBR group and its 
matched control group, respectively (log-rank test, p= 0.473) 
(Figure 3A). Also, no significant difference in LRFS was found 
between the two groups (5-year LRFS, 90.9% and 92.7%, re-
spectively; log-rank test, p= 0.785) (Figure 3B).

DISCUSSION

Asian women tend to have smaller and denser breasts com-
pared to those of Western women, which increases patient 
and surgeons’ interests in IBR. Also, the peak incident age in 
Korea is much younger compared to Western countries, with 
a median age of 47 to 51 years old [4]. As a result of this 
younger patient group, obtaining acceptable cosmetic results 
along and oncologic safety are important issues in treating 
breast cancer patients. However, there are fewer reports on the 
oncologic safety of IBR in Asia compared to Western coun-
tries, and these studies also lack a variable-based matched 
control group [1,11,12]. In this retrospective study, we per-

formed a matched case-control study, adjusting for factors re-
lated to survival outcomes in order to reduce selection bias of 
patients undergoing mastectomy and IBR. We demonstrated 
the oncologic safety of IBR after curative surgery for invasive 
breast cancer patients, reporting no differences in OS, DFS, 
and LRFS between the two groups, regardless of the type of 
mastectomy or cancer stage. 

We have demonstrated comparable oncologic safety in a 
subgroup of patients who underwent SSM or NSM. Previous 
studies have reported that the remaining extra skin after SSM 
contains residual breast tissue in almost 60% of cases [3,13]. 
However, the average weight of the residual breast tissue in 
SSM was found to be a mere 0.02% of the total removed tissue 
[3,14]. Additionally, Doddi et al. [15] indicated that locore-
gional recurrence after IBR cannot be affected by inadequate 
excision alone, but it is more affected by other prognostic fac-
tors. Many previous reports found similar results to those in 
our study, demonstrating no difference between SSM or NSM 
and conventional mastectomies [8,9,11,12,16]. 

The oncologic safety of IBR in advanced-stage disease or 
after neoadjuvant chemotherapy is still debatable. Most studies 
showed no increase in recurrence rates of advanced-stage 
tumors [17-20]. However, Mallon et al. [21] reported a signifi-
cant increase in the locoregional recurrence rate of patients 
with non-endocrine responsive breast cancer undergoing IBR 
after neoadjuvant chemotherapy, and Murthy and Chamberlain 
[22] reported a relatively high distant metastasis rate after 
total SSM in patients with locally advanced disease. In our 
study, there were no differences in DFS and LRFS between 
advanced-stage breast cancer patients who underwent mastec-
tomy and IBR compared to those who underwent mastectomy 
alone, consistent with the results of the majority of previous 
reports.

Another concern about IBR is that it can interfere with local 
recurrence detection [1,23]. Many patients hesitate to proceed 
with IBR due to anxiety over the possibility of missing a local 
recurrence diagnosis due to the reconstructed breast. However, 
most local recurrences in a reconstructed breast occur at the 
skin level, allowing detection by physical examination [10, 
13,24,25]. Additionally, support from imaging modalities can 
allow tumor recurrence detection prior to clinical presen-
tation [26]. In our study, all local recurrences were detected by 
physical examination or breast sonography. 

Despite controlled matching within three age groups, pa-
tients who underwent IBR were younger than patients in the 
mastectomy alone group (median age, 41.98 vs. 45.10 years, 
p= 0.032). This difference has been repeatedly demonstrated 
in almost all previous studies [7]. Although breast reconstruc-
tion must be offered despite age, surgeons have a tendency to 
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propose it to younger patients or to patients without other co-
morbidities. Additionally, younger patients are more likely to 
seek breast reconstruction to achieve better cosmetic results. 

The retrospective nature of our study is a major limitation. 
To overcome it, we have performed a matched case-control 
study analysis, but accurate evaluation of oncologic safety is 
still limited. Moreover, we did not include all prognostic fac-
tors among the matching variables. We excluded such prog-
nostic factors as tumor grade, HER2 status, and Ki-67. Many 
cases were missing these data, and thus, including them 
would have led to a decrease in the number of matched con-
trol cases and analysis efficiency. However due to this exclu-
sion, patients in the IBR group had more tumors with HER2 
amplification (29.1% vs. 17.4%, p= 0.005). In spite of this dif-
ference, no difference in survival was observed between the 
two groups. Another limitation is the length of time over 
which we drew our patient cohort. Any changes in therapeu-
tic strategies or regimens in this long period could influence 
the final results related to oncologic safety comparisons. Fi-
nally, the median follow-up duration of the IBR group was 
significantly shorter than that of the mastectomy alone group 
(65.62 months vs. 81.12 months, respectively; p< 0.001), ex-
posing the possibility of a length of time bias. 

In conclusion, mastectomy and IBR had no negative impact 
on recurrence or patient survival, even in patients who under-
went SSM or NSM and patients with advanced breast cancer. 
Locoregional recurrence rates were acceptable for patients 
who underwent skin-sparing procedures or had advanced-
stage disease. Therefore, patients can continue to have IBR 
without worrying about increased recurrence or late detection 
of locoregional recurrence.
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