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Abstract
The aim of the study was to review the surgical trends in breast cancer treatment in China over the past 15 years and to explore the
possible factors related to the choice of surgical modality.
The medical records of 18,502 patients with unilateral early stage breast cancer who underwent surgery from January 1999 to

December 2013 at our institute were retrospectively reviewed. The utilization of different surgical modalities and the associated
clinicopathological factors were analyzed. Furthermore, the prognostic role of surgical modality was also evaluated.
The median patient age was 50.0 years. According to the pTNM staging system, 12.5% of the patients were classified as stage 0;

30.2% as stage I; 40.0% as stage II; and 17.3% as stage III. In total, 9.3% of the patients could not be staged. Overall, 67.1% of the
breast cancer cases were estrogen receptor (ER) positive. The pattern of breast cancer surgery has changed tremendously over the
past 15 years (P<0.001). The pattern of mastectomy has shifted from radical mastectomy to modified radical mastectomy and
simple mastectomy + sentinel lymph node biopsy. A total of 81.7% of the patients underwent mastectomy without immediate
reconstruction, 15.2% underwent breast-conserving surgery (BCS), and 3.7% received immediate breast reconstruction after
mastectomy. Age, TNM staging, and pathological characteristics greatly affected the choice of surgical modality. The 5-year
recurrence-free survival (RFS) rates for the mastectomy, BCS, and reconstruction groups were 87.6%, 93.2%, and 91.7%,
respectively (P<0.001); the RFS rate was likely affected by distant recurrence instead of loco-regional recurrence. We also identified
improved RFS over time, stratified by surgical modality and tumor stage. Multivariate Cox-regression analysis revealed that time of
treatment, tumor stage, tumor grade, LVI status, and ER status were independent prognostic factors for RFS in our cohort, whereas
surgical modality was not.
Mastectomy remains the most prevalent surgical modality used to manage early stage breast cancer in China, although the

utilization of BCS has increased in the past decade. However, surgical management was not a prognostic factor for RFS. The
selection of appropriate patients depended on the assessment of multiple clinicopathological factors, which is essential for making
surgical decisions.

Abbreviations: BCS = breast-conserving surgery, BMI = body mass index, DRFS = distant recurrence-free survival, ER =
estrogen receptor, FUSCC = Fudan University Shanghai Cancer Center, HER-2 = human epidermal growth factor receptor-2, IQR =
interquartile range, LRR = loco-regional recurrence, LRRFS = LRR-free survival, LVI = lymphovascular invasion, MRI = magnetic
resonance imaging, NAC = neoadjuvant chemotherapy, PR = progesterone receptor, RFS = recurrence-free survival, RFS =
recurrence-free survival.
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1. Introduction

Breast cancer is one of themost commonly observedmalignancies
among Chinese women. Since the 1990s, the incidence of breast
cancer in China has accelerated at twice the rate worldwide.[1] It
has been estimated that the incidence of breast cancer in China
will increase to 100/100,000 in the 55- to 69-year-old age group
and that there will be 2,500,000 breast cancer patients in 2021.[2]

Surgery plays an important role in the multidisciplinary
treatment of early-stage breast cancer. With improvements in
systemic treatments, the concept of breast surgery has changed
over time. Large clinical trials have demonstrated no survival
difference between patients who received breast-conserving
surgery (BCS) versus mastectomy.[3] Additionally, although the
rate of loco-regional recurrence (LRR) of breast cancer decreased
from 30% in 1990 to 15% in 2011, there was no interaction with
surgical modality.[4] BCS has become the primary surgical
treatment for breast cancer worldwide, and ∼60% to 70% of
stage 0–II patients in the United States undergo BCS.[5] However,
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in recent years, some studies have reported an increasing trend for
mastectomy, partly due to the increased use of pre-operative
magnetic resonance imaging (MRI), breast reconstruction, and
patient choice.[5,6] The surgical management of breast cancer in
China has also undergone tremendous change over recent
decades.[7] A multicenter retrospective study in China indicated
that modified radical mastectomy remained the primary strategy
for treating breast cancer and that the utilization of BCS remained
limited.[8]

The current study retrospectively reviewed the changes and
trends in the surgical management of breast cancer at a single
center in Shanghai from 1999 to 2013 and analyzed the factors
related to the use of different surgical modalities. Furthermore,
we analyzed the impact of surgical management on patient
outcome.
2. Methods

2.1. Patients

Patients who underwent breast cancer surgery from January
1999 to December 2013 in the Department of Breast Surgery at
Fudan University Shanghai Cancer Center (FUSCC) were
included in the study. Patients with recurrent disease or bilateral
or metastatic breast cancer at initial diagnosis were excluded.
Pathology assessments were performed based on the final paraffin
embedded section postoperatively according to international
guidelines and standard routines at our center. The following
data were retrospectively collected: patient age at diagnosis; body
mass index (BMI); social-economical features; type and date of
surgery; pathological diagnosis; tumor size; lymph node status;
tumor grade; lymphovascular invasion (LVI); estrogen receptor
(ER), progesterone receptor (PR), and human epidermal growth
factor receptor-2 (HER-2) status; and neoadjuvant chemothera-
py (NAC) prior to surgery. The 7th edition of the AJCC
pathological TNM (pTNM) was utilized to stage the patients.
The protocol for the present study was approved by the Ethics
Committee of FUSCC.
Figure 1. Recurrence-free survival among the breast cancer patients
according to the pTNM stage.
2.2. Treatment and follow-up

The surgical treatments for breast cancer were grouped as
follows: radical mastectomy, modified radical mastectomy,
simple mastectomy ± sentinel lymph node biopsy, and breast-
conserving surgery (BCS, lumpectomy ± sentinel lymph node
biopsy). Cases with immediate breast reconstruction after
mastectomy were also included in the study. The choice of
surgical modality was based on preoperative imaging (breast
ultrasound, mammogram, and MRI), clinical tumor size and
lymph node status, contemporary guidelines and patient
preferences. When indicated for BCS, patients routinely went
for full imaging screening to eliminate occult breast lesions.
Immediate breast reconstruction was recommended when tumor
size was <5cm and lymph node was negative upon preoperative
evaluation, suggesting these patients were not likely to receive
radiotherapy. On the contrary, when patients were prone to
receive radiotherapy, delayed reconstruction was recommended.
The follow-up data on the breast cancer patients were acquired

from the Department of Clinical Statistics of FUSCC. LRR was
defined as any progression in the ipsilateral breast, skin, muscles
of the chest wall and/or axillary/supraclavicular lymph nodes.
Survival was calculated from the date of surgery to the date of
clinical relapse. Patients whose last follow-up was �3 months
2

after surgery were regarded as lost to follow-up and were not
included in the survival analysis.
2.3. Statistical analysis

The clinicopathological characteristics of different surgical
groups were compared using Pearson’s x2 test for categorical
variables and the Kruskal–Wallis test for continuous variables.
The Cochrane Armitage test was used to examine the trend of
new breast cancer cases and surgical trend in our institute over
time. Five-year LRR-free survival (LRRFS), distant recurrence-
free survival (DRFS) and recurrence-free survival (RFS) were
estimated using the Kaplan–Meier method, and differences were
assessed with the log-rank test. Univariate and multivariate
analyses for RFS was conducted using Cox-regression models.
Two-tailed P values were adopted, and P<0.05 was considered
to be significant. All statistical analyses were performed using
SPSS version 20.0 and SAS version 9.2.
3. Results

3.1. Baseline characteristics

From January 1999 to December 2013, a total of 18,502 patients
underwent breast surgery for primary unilateral breast cancer at
FUSCC. The average growth rate per annum was 16.8%. There
was an increasing trend in new breast cancer cases every year at
our institute (P<0.001) (Supplementary Table 1, http://links.
lww.com/MD/B365).
Among the 18,502 patients, 99.5% were female. The median

patient age at the time of surgery was 50.0 years (IQR:
44.0–59.0). The median BMI was 23.1 (IQR: 21.1–25.3), with
25.0% patients categorized as overweight and 3.2% as obese.
According to the pTNM staging, 12.5% of the patients were
stage 0; 30.2%, stage I; 40.0%, stage II; and 17.3%, stage III.
Overall, 9.3% of the patients could not be staged. 67.1% of the
breast cancer cases were ER positive, 27.9% were ER negative,
and 5.0% were of unknown ER status.
A total of 2210 (11.9%) patients were lost to follow-up. The

median follow-up time was 34.1 months (IQR: 15.7–59.8). The
5-year RFS, LRRFS, andDRFS rates were estimated to be 88.6%,
96.1%, and 90.1%, respectively. The 5-year RFS rates for the
stage 0–I, stage II, and stage III patients were 96.8%, 90.3%, and
72.5%, respectively. A significant difference was detected among
the groups (P<0.001; Fig. 1). The 5-year LRRFS rates for the
stage 0–I, stage II, and stage III patients were 98.1%, 96.7%, and
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Figure 2. Trends in the surgical management of breast cancer from 1999 to
2013 at FUSCC. BCS=breast-conserving surgery, FUSCC = Fudan University
Shanghai Cancer Center, MRM=modified radical mastectomy, RM= radical
mastectomy, SM= simple mastectomy.

Table 1

Clinicopathological characteristics of the different surgical groups.

Variable All patients N=18,502

Grouped by surgical management

Mastectomy N=15,118 BCS N=2811 Reconstruction N=573 P

Age, mean (IQR) 50.0 (15.0) 52.0 (15.0) 46.0 (15.0) 38.0 (11.0) <0.001
BMI, median (IQR) 23.1 (4.2) 23.3 (4.2) 22.5 (3.9) 21.3 (3.1) <0.001
Presurgery hospitalization days, median (IQR) 6.0 (3.0) 6.0 (3.0) 6.0 (2.0) 8.0 (6.0) <0.001
Postsurgery hospitalization days, median (IQR) 11.0 (7.0) 11.0 (7.0) 7.0 (8.0) 13.0 (6.0) <0.001
Total in-hospital cost (RMB)#, median (IQR) 12,824.2 (4,711.0) 12,897.4 (4,421.8) 11,542.5 (4,239.0) 23,114.5 (9,749.7) <0.001
Tumor grade, N (%)
I-II 8644 (46.7) 7142 (47.2) 1254 (44.6) 248 (43.3) 0.141
III 4087 (22.1) 3433 (22.7) 551 (19.6) 103 (18.0)
Unknown 5771 (31.2) 4543 (30.1) 1006 (35.8) 222 (38.7)

In situ, N (%)
Yes 2099 (11.3) 1578 (10.4) 380 (13.5) 141 (24.6) <0.001
No 16,278 (88.0) 13,451 (89.0) 2399 (85.3) 428 (74.7)
Unknown 125 (0.7) 89 (0.6) 32 (1.1) 4 (0.7)

pT, N (%)
Tis-1 9672 (52.3) 7538 (49.9) 1811 (64.4) 323 (56.4) <0.001
T2–4 6940 (37.5) 6228 (41.2) 533 (19.0) 179 (31.2)

Unknown 1890 (10.2) 1352 (8.9) 467 (16.6) 71 (12.4)
pN, N (%)
N0 11721 (63.3) 9150 (60.5) 2173 (77.3) 398 (69.5) <0.001
N1 3875 (20.9) 3273 (21.6) 482 (17.1) 120 (20.9)
N2–3 2906 (15.7) 2695 (17.8) 156 (5.5) 55 (9.6)

LVI, N (%)
Positive 3908 (21.1) 3518 (23.3) 274 (9.7) 116 (20.2) <0.001
Negative 8332 (45.0) 6742 (44.6) 1313 (46.7) 277 (48.3)
Unknown 6262 (33.8) 4858 (32.1) 1224 (43.5) 180 (31.4)

ER, N (%)
Positive 12,418 (67.1) 10,054 (66.5) 1970 (70.1) 394 (68.8) <0.001
Negative 5164 (27.9) 4412 (29.2) 606 (21.6) 146 (25.5)
Unknown 920 (5.0) 652 (4.3) 235 (8.4) 33 (5.8)

HER-2
∗
, N (%)

Positive 3112 (16.8) 2683 (17.7) 312 (11.1) 117 (20.4) <0.001
Negative 10763 (58.2) 8769 (58.0) 1743 (62.0) 251 (43.8)
Unknown 4627 (25.0) 3666 (24.2) 756 (26.9) 205 (35.8)

NAC, N (%)
Yes 1825 (9.9) 1615 (10.7) 160 (5.7) 50 (8.7) <0.001
No 16,660 (90.0) 13,489 (89.2) 2649 (94.2) 522 (91.1)
Unknown 17 (0.1) 14 (0.1) 2 (0.1) 1 (0.2)

BCS = breast-conserving surgery, BMI = body mass index, IQR = interquartile range, LVI = lymphovascular invasion, ER = estrogen receptor, HER-2 = human epidermal growth factor receptor-2, NAC =
neoadjuvant chemotherapy.
∗
The HER-2 status was analyzed in only invasive breast cancer cases.

# 10 RMB equals ∼1.6 US dollars on August 2015.
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89.6%, respectively (P<0.001); and 5-year DRFS rates were
96.1%, 89.8% and 73.5%, respectively (P<0.001).

3.2. Surgical management of breast cancer at FUSCC

The surgical management pattern for breast cancer has changed
remarkably over the past 15 years (P<0.001) (Supplementary
Table 1, http://links.lww.com/MD/B365). The percentage of
radical mastectomy has decreased from 50.7% in 1999 to 1.3%
in 2008, and it has since remained below 1%. Modified radical
mastectomy experienced an increasing and then a decreasing
trend, peaking in 2005 at 81.7% of the cases. Simple mastectomy
± sentinel lymph node biopsy increased steadily from 0.3% in
1999 to 31.9% in 2013. The percentage of BCS increased from
7.6% in 1999 to 16.6% in 2007; this percentage has remained at
∼18% in recent years (Fig. 2). Overall, mastectomy (84.8%) was
the major surgical strategy used for primary breast cancer; in
contrast, the percentage of BCS was only 15.2%.
3
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Table 2

Choice of surgical modality in the different ages and pTNM groups.

Total N Mastectomy, N (%) BCS, N (%) Reconstruction, N (%) P
Age
�35 219 728 (53.9%) 403 (29.9%) 219 (16.2%) <0.001
36–45 4454 3257 (73.1%) 952 (21.4%) 245 (5.5%)
46–55 6424 5500 (85.6%) 828 (12.9%) 96 (1.5%)
56–65 4144 3737 (90.2%) 398 (9.6%) 9 (0.2%)
>65 2124 1892 (89.1%) 228 (10.7%) 4 (0.2%)

pTNM
0–I 7166 5441 75.9% 1470 20.5% 255 3.6% <0.001
II 6713 5746 85.6% 764 11.4% 203 3.0%
III 2905 2714 93.4% 138 4.8% 53 1.8%

BCS = breast-conserving surgery.
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Among 15,691 mastectomy patients, 573 (3.7%) underwent
immediate breast reconstruction. Although the number of such
cases has increased over the years (from 1 case in 2001 to 98 cases
in 2013), the percentage of immediate breast reconstruction cases
has remained as low as 4%.
3.3. The choice of surgical management in different
patient subgroups

All patients were categorized into 3 surgical management groups:
mastectomy without immediate reconstruction (N=15,118;
81.7%), BCS (N=2811; 15.2%), and mastectomy with immedi-
ate reconstruction (N=573; 3.7%). Major differences were
identified in the clinicopathological characteristics of the patients
in the different groups (Table 1). The median ages at the time of
surgery in the 3 groups were 52, 46, and 38 years, respectively
(P<0.001). The reconstruction group had the longest pre- and
postsurgery hospitalization times and the highest total in-
hospitalization cost (P<0.001). Patients in the BCS group were
more likely to have small tumors and node negative diseases (P<
0.001) and to be LVI negative (P<0.001) and ER positive (P<
0.001). Conversely, patients in the mastectomy group were
diagnosed with relatively advanced disease. The reconstruction
group had the highest percentage of cases of in-situ and HER-2
positive disease (P<0.001). In total, 10.7%, 5.7%, and 8.7% of
the patients in the 3 groups, respectively (P<0.001), received
NAC prior to surgery.
To investigate the correlation between age and surgical

modality, the patients were categorized into 5 age groups: 35
years and younger, 36 to 45 years, 46 to 55 years, 56 to 65 years,
and >65 years. The choice of surgical modality in the different
age groups is shown in Table 2. Pearson’s x2 test revealed a
significant difference among the groups (P<0.001). Patients<35
years formed the highest percentages to be treated with BCS
(29.9%) and breast reconstruction (16.2%). There was an
increasing trend for mastectomy in older patients. In addition to
the effect of age, the pTNM stage also played an important role.
For the pTNM 0–I stage patients, 20.5% underwent BCS, and
3.6% underwent breast reconstruction. However, 93.4% of the
stage III patients underwent mastectomy. These differences were
significant (P<0.001; Table 2).
3.4. RFS and LRRFS in the different surgical groups

To investigate the impact of surgical management on patient
survival, RFS, LRRFS and DRFS were compared among the 3
surgical groups. In total, 8.9%, 4.1%, and 5.4%of the patients in
4

the mastectomy, BCS and reconstruction groups, respectively,
developed a recurrence during follow-up. The 5-year RFS rates
among the mastectomy, BCS, and reconstruction groups were
87.6%, 93.2%, and 91.7%, respectively (P<0.001; Fig. 3A).
The 5-year LRRFS rates for the 3 groups were 96.0%, 96.5%,
and 96.0%, respectively, and no differences were detected (P=
0.058; Fig. 3B). The 5-year DRFS rates for the mastectomy, BCS,
and reconstruction groups were 89.0%, 94.8%, and 93.6%,
respectively (P<0.001; Fig. 3C). When the analysis was
restricted to the stage 0–II patients, no difference in LRRFS
was observed (P=0.434).
Most interestingly, when we conducted a survival analysis of

the temporal trend, we identified improved survival over time
(P<0.001). The 5-year RFS for patients treated between
1999–2003, 2004–2008 and 2009–2013 were 84.4%, 87.3%
and 90.3%, respectively (Table 3). This trend remained
statistically significant when stratified by surgical management
and pTNM stage, excluding only highly selected patients received
BCS in the early stage and thus resulted in better survival. Lastly,
multivariate Cox-regression analysis revealed that time of
treatment, tumor stage, tumor grade, LVI status, and ER status
were independent prognostic factors for RFS in our cohort,
whereas surgical management was not (Table 4).
4. Discussion

At our institute, mastectomy remains the predominant surgical
modality for treating primary breast cancer. However, the type of
mastectomy has shifted from radical mastectomy to modified
radical mastectomy and simple mastectomy + sentinel lymph
node biopsy. The remarkable increase in simple mastectomy
surgeries at our institute from 2006 to 2013 correlated with the
introduction of sentinel lymph node biopsy in 2005. The trend of
less extensive surgery relied on the early detection of breast cancer
and on improved systemic therapies, such as NAC. Currently,
BCS, sentinel lymph node biopsy and breast reconstruction are
performed only in leading hospitals in China. The surgical
modality pattern may differ between high- and low-economic
areas. Modified radical mastectomy may remain predominant in
the future before these techniques are embraced by more
institutes.
The percentage of BCS remains low, which correlates with

other studies from China that have indicated that the percentage
of BCS was only 11.2% nationwide.[9] However, BCS is used to
treat up to 60% of early breast cancer cases worldwide.[10,11]

There are multiple potential reasons for the low rate of BCS. First,



A B

C

Figure 3. (A) Recurrence-free survival rates in the different surgical groups. (B) Loco-regional recurrence-free survival in the different surgical groups. (C) Distant
recurrence-free survival in the different surgical groups.
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in less developed areas, radiotherapy is not available for BCS
patients.[12] Second, even if BCS were available, some breast
cancer patients worry about cancer recurrence and request a
mastectomy because of the lack of patient education and
communication. It is reported that some Chinese women were
unaware of the health information about breast cancer and they
were not confident to the efficacy of BCS.[8] Furthermore, the cost
of BCS plus postoperative radiotherapy is greater than that of
mastectomy alone, which is a consideration for low-income
families.[13] Finally, more than half of female patients are
diagnosed with breast cancer before menopause,[9] with dense
breast tissue appearing on mammograms. Studies have suggested
that patients with dense breasts were more likely to undergo a
mastectomy than BCS.[14,15] However, an opposite trend has
been observed in the United States; mastectomy has been
increasing in recent decades.[16,17] The increasing mastectomy
rate might be associated with MRI detection, genetic tests for
BRCA1 and BRCA2, and prophylactic mastectomy. Data from
SEER suggested that from 1998 to 2003, the percentage of
contralateral prophylactic mastectomy increased from 4.2% to
11.0%.[18]
Table 3

The temporal trend of 5-year RFS stratified by surgical management

Year of treatment 1999–2003

Overall 5y RFS (%) All patients 84.4
Types of surgery 5y RFS (%) Mastectomy 83.6

BCS 94.2
Reconstruction 53.3

pTNM stage 5y RFS (%) Stage 0–I 93.0
Stage II 86.6
Stage III 62.8

BCS=breast-conserving surgery, RFS= recurrence-free survival.
∗
P-value was calculated by the Log-rank test.

5

The clinicopathological differences among the mastectomy,
BCS andmastectomy + reconstruction groups suggest that several
dominant factors affect the choice of surgery, including age.
Patients who underwent immediate breast reconstruction were
the youngest, andmastectomy patients were the oldest, indicating
that age affects the recognition of quality of life in Chinese
women. As for tumor burden, the mastectomy group had the
latest disease onset, and the BCS group had the earliest disease
onset. The disease onset in the reconstruction group was between
these 2 groups, which suggested that patients who were not
suitable for BCS would consider mastectomy plus reconstruction
to decrease the risk of local recurrence and to preserve body
image. Since ER, PR, HER-2, and LVI status were not available
until postoperatively, it remained unknownwhether these factors
would affect the choice of surgery in the Chinese population.
Furthermore, from the perspective of cost-effectiveness, the
reconstruction group had the longest preoperative in-hospital
stay, indicating a longer time period for patient–physician
communication and higher treatment cost. Families with a
limited income and insurance budget were forced to consider the
in-hospitalization cost. NAC was reported to affect the trends in
and pTNM stage.

2004–2008 2009–2013 P
∗

87.3 90.3 <0.001
86.3 89.3 <0.001
91.6 94.2 0.056
90.6 93.2 0.007
95.0 95.8 0.007
87.7 90.0 0.003
66.6 74.6 <0.001
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Table 4

Univariate and multivariate analyses of RFS in breast cancer patients using the Cox regression model.

Variables

Univariate analysis Multivariate analysis

Exposure (95%CI) P Exposure (95%CI) P

Treated in 1999–2003 1.000 (Reference) 1.000 (Reference)
Treated in 2004–2008 0.788 (0.681–0.912) 0.001 0.868 (0.625–1.204) 0.396
Treated in 2009–2013 0.525 (0.448–0.616) <0.001 0.606 (0.435–0.843) 0.003
Mastectomy 1.000 (Reference) 1.000 (Reference)
BCS 0.460 (0.378–0.561) <0.001 0.753 (0.545–1.041) 0.086
Reconstruction 0.677 (0.469–0.979) 0.038 0.925 (0.521–1.644) 0.791
Stage 0–I 1.000 (Reference) 1.000 (Reference)
Stage II 2.567 (2.177–3.026) <0.001 1.982 (1.507–2.606) <0.001
Stage III 8.077 (6.873–9.491) <0.001 6.252 (4.682–8.348) <0.001
Tumor grade I–II 1.000 (Reference) 1.000 (Reference)
Tumor grade III 1.668 (1.470–1.893) <0.001 1.365 (1.146–1.626) <0.001
LVI negative 1.000 (Reference) 1.000 (Reference)
LVI positive 2.650 (2.302–3.050) <0.001 1.295 (1.070–1.568) 0.008
ER negative 1.000 (Reference) 1.000 (Reference)
ER positive 0.609 (0.544–0.681) <0.001 0.062 (0.516–0.746) <0.001
HER-2 negative 1.000 (Reference) 1.000 (Reference)
HER-2 positive 1.275 (1.111–1.464) 0.001 1.031 (0.850–1.249) 0.759

BCS=breast-conserving surgery, CI= confidence interval, ER=estrogen receptor, HER-2=human epidermal growth factor receptor-2, LVI= lymphovascular invasion, RFS= recurrence-free survival.
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surgical modalities because NAC increases the percentage of
patients undergoing BCS by shrinking the tumor.[19] However,
the current study found that patients who received NAC tended
to undergomastectomy. One possible explanation for this finding
is that at our institute, NAC was primarily used for locally
advanced patients who would later undergo mastectomy. NAC
with different regimens and treatment cycles might influence the
choice of surgical modality by achieving better tumor shrinkage
and therefore the surgical treatment of this subset of patients
should be further investigated in the future. Besides, future studies
should also include patients’ family income, literacy, and
preoperative imaging pathology results from preoperative biopsy
to explore the factors that affect the choice of surgery.
In the survival analysis, there was a difference in patient

outcome in RFS and DRFS among BCS, mastectomy, and
reconstruction, indicating that the difference in RFS was mainly
attributable to DR rather than LRR. DR accounted for 79%of all
patients with recurrent breast cancer. The difference in RFS and
DRFSwas also affected by the heterogeneity among the 3 surgical
groups.When the analysis was confined to the stage 0–II patients,
BCS, mastectomy, and reconstruction had comparable local
control. These results are consistent with previous studies that the
BCS survival rate is not inferior to that of mastectomy during
long-term follow-up.[20–22] Most interestingly, further analysis
suggested that instead of surgical modality, the time of treatment
was an independent prognostic factor of RFS. A prior study from
FUSCC regarding the status of breast reconstruction also
manifested that the disease-free survival of patients who had
undergone BCS was better than mastectomy; however, multiple
regression analysis revealed that types of surgeries did not affect
the breast cancer-specific disease-free survival.[23] As adjuvant
therapies have advanced over time, it is likely that improved
adjuvant therapies (chemotherapy, radiotherapy, and endocrine
therapy) benefited patients’ loco-regional control as well as
overall survival. Bouganim et al demonstrated that, the LRR rates
of breast cancer decreased from 30% to 15% between 1990 and
2011. Although there was no interaction between type of surgery
and the correlation of loco-regional recurrences, both chemo-
6

therapy regimen and endocrine therapy were negatively
correlated with LRR.[24] Another study reported that in lymph
node-negative, HER-2 positive patients with BCS, the 3-year
LRR for those who received trastuzumab was 1% compared to
10% for patients who did not receive trastuzumab.[25]

The current study reviewed 18,502 breast cancer patients from
1999 to 2013 and described the surgical trends during this period.
Using the patients’ clinicopathological files and follow-up data, we
identified major differences in the clinicopathological character-
istics among the surgical groups that may have affected the choice
of surgery modality. Nevertheless, we failed to demonstrate a
correlation between surgical treatment and patient prognosis. The
breast cancer outcomes depended on multiple factors, such as
systemic therapy.Additionally, overall survivalwasnot included in
the analysis because complete data were not available. Due to the
gap between China and developed countries, studies with longer
follow-up times in China are awaited to demonstrate trends in
breast surgery and patient outcome in an Eastern population.
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