
OR I G I N A L A R T I C L E

Present and changing trends in surgical modalities and
neoadjuvant chemotherapy administration for female
breast cancer in Beijing, China: A 10-year (2006–2015)
retrospective hospitalization summary report-based study
Xiaoyuan Bao1, Kexin Sun2, Xin Tian3 , Qiongzhou Yin2, Meng Jin1, Na Yu1, Hanfang Jiang4,
Jun Zhang5 & Yonghua Hu1,2

1 Medical Informatics Center, Peking University Health Science Center, Beijing, China
2 Department of Epidemiology and Biostatistics, Peking University Health Science Center, Beijing, China
3 School of Public Health, Peking University Health Science Center, Beijing, China
4 Key Laboratory of Carcinogenesis and Translational Research (Ministry of Education), Department of Breast Oncology, Peking University Cancer
Hospital & Institute, Beijing, China
5 Department of Neurology, Peking University People’s Hospital, Beijing, China

Keywords
Breast cancer; breast conserving surgery;
mastectomy; neoadjuvant chemotherapy;
surgical modalities.

Correspondence
Yonghua Hu, Department of Epidemiology
and Biostatistics, Peking University Health
Science Center, 38 Xueyuan Road, Beijing
100191, China.
Tel: +86 135 0136 1139
Fax: +86 10 8280 1189
Email: yhhu@bjmu.edu.cn

Received: 28 January 2018;
Accepted: 6 March 2018.

doi: 10.1111/1759-7714.12636

Thoracic Cancer 9 (2018) 707–717

Abstract
Background: This study was conducted to describe present and changing trends
in surgical modalities and neoadjuvant chemotherapy (NACT) in female breast
cancer patients in China from 2006 to 2015.
Methods: Data of 44 299 female breast cancer patients from 15 tertiary hospitals
in Beijing were extracted from hospitalization summary reports. Surgeries were
categorized into five modalities: breast-conserving surgery (BCS), simple mastec-
tomy (SM), modified radical mastectomy (MRM), radical mastectomy (RM), and
extensive radical mastectomy (ERM).
Results: In total, 38 471 (86.84%) breast cancer patients underwent surgery:
22.64% BCS, 8.22% SM, 63.97% MRM, 4.24% RM, and 0.93% ERM. Older
patients (> 60) underwent surgery more frequently than younger patients (< 60).
The proportion of patients who underwent BCS was highest in the age
≥ 80 (39.24%) and < 40 (28.69%) subgroups and in patients with papillary carci-
noma (35.48%), and lowest in the age 60- subgroup (18.17%) and in patients
with Paget’s disease (19.05%). SM was most frequently performed in patients
with Paget’s disease (29.00%), and MRM for ductal (64.99%), and lobular
(63.78%) carcinomas. During the study period, the proportion of patients who
underwent MRM dropped by 29.04%, SM and BCS increased from 15.78% and
30.83%, respectively, and NACT increased in all subgroups, particularly in
patients with lymph node involvement (26.72%).
Conclusions: Surgical modalities varied significantly by age and histologic
group. The use of BCS and SM increased dramatically, while MRM declined sig-
nificantly. The proportion of patients treated with NACT has increased signifi-
cantly, especially in patients with lymph node involvement.

Introduction

Breast cancer is the most frequently diagnosed cancer in
women worldwide1 and the most common cancer in Chi-
nese women, with cases in China accounting for 12.2% of
all newly diagnosed breast cancer cases worldwide.2

Surgery has proven to be an efficient treatment for
malignant primary breast cancer. With improvement in

scientific understanding of cancer metastasis biology, surgi-

cal modalities for breast cancer have been changing.3,4 In

1907, Halsted developed a surgical method he named

Thoracic Cancer 9 (2018) 707–717 © 2018 The Authors. Thoracic Cancer published by China Lung Oncology Group and John Wiley & Sons Australia, Ltd 707
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited and is not used for commercial purposes.

Thoracic Cancer ISSN 1759-7706

http://orcid.org/0000-0003-4948-626X


“radical mastectomy:” en bloc removal of the breast, the
muscles of the chest wall, and the contents of the axilla.5

More aggressive surgical modalities, such as extensive radi-
cal mastectomy, have been developed to improve patient
survival during surgery.4

However, evidence indicates that cancer cells may spread
to other parts of the body long before the primary solid
tumor is detected.6 Regional excision may not be the cure
for cancer.7 Breast conservation therapy (BCT) is com-
prised of lumpectomy, axillary lymph node evaluation, and
adjuvant radiation therapy and is considered an efficient
alternative to mastectomy for early-stage breast
carcinoma.8–10 Long-term follow-up studies have reported
that radical mastectomy does not offer an advantage in dis-
ease outcomes for early-stage breast cancer patients com-
pared with BCT and other less extensive surgeries.11–16

Furthermore, compared with mastectomy, breast-
conserving surgery (BCS) causes less physical disfigure-
ment and psychological trauma. The quality of life for
patients after BCT continues to be debated.17–19 The differ-
ences in stigma and psychological condition between sur-
gery modalities is controversial.20

Neoadjuvant chemotherapy (NACT) is defined as the
application of systematic therapy prior to breast surgery.
NACT is conducted to convert an inoperable locally
advanced breast tumor into an operable one or allow for
breast conservation by reducing the volume of the tumor
or eliminating potential tumor cells in lymph nodes.21

NACT has increasingly been applied to patients
worldwide.21–23 However, there is concern that administer-
ing NACT delays surgery and therefore may mean more
extensive surgery is required.24–26 Complications and side
effects are also major issues.27 Large multi-center studies
conducted in Australia, Asia, Europe, and the United States
(US) have shown that NACT could achieve pathological
complete response in HR−/HER2+ and triple negative
tumors, which serves as a strong prognostic factor for lon-
ger overall survival.21,28–30

This study was conducted to describe the utility of surgi-
cal modalities in different age and histologic groups and to
determine the changing trends between 2006 and 2015.

Methods

Patient records were obtained from the database of hospi-
talization summary reports (HSR). Every hospital in China
is required to submit electronic HSRs to a centralized
health information system annually by the Chinese Minis-
try of Health.
There are 30 third-grade class-A (grade IIIA) hospitals

in Beijing, of which 15 are general and 15 are specialized
hospitals, representing the top oncology departments in
Beijing. We obtained HSRs from 13 general hospitals and

both of the grade IIIA specialized hospitals in Beijing. In
order to measure the representativeness of sampling, we
obtained all grade IIIA hospital HSRs from 2006 to 2010.
During this period, 97.81% of breast cancer cases were first
treated at the sample hospitals; therefore we obtained
records from these 15 hospitals from 1 January 2006 to
31 December 2015. Clinical information provided in HSRs
included: patient identification; basic demographics (birth
date, gender, marital status, ethnicity); diagnosis on admis-
sion; one principal and seven supplementary discharge
diagnoses and corresponding International Classification of
Diseases-10 (ICD-10) codes; pathological diagnosis and
corresponding ICD for Oncology-3 (ICD-O-3) codes; and
five treatment names and corresponding ICD-9 codes.
We searched discharge data for records of female

patients diagnosed with primary invasive malignant neo-
plasms of the breast (ICD-10 code C50, C50.0–C50.9).
According to medical record standards, one code exclu-
sively represents one patient in a certain hospital; therefore
we could identify the first admission of a patient in each
hospital. We excluded patients who were first admitted for
postoperative chemotherapy or radiotherapy, follow-up
visits, or had undergone breast surgery when first admitted.
We then extracted the first biopsy test results to confirm
clinicopathologic types and excluded patients without
biopsy results. In total, the medical records of 44 299 first
treated female breast cancer patients were obtained, of
which 38 471 (86.84%) underwent surgical treat-
ment (Fig 1).
We categorized the surgeries into five modalities: BCS

(lumpectomy with or without axillary dissection, ICD9:
85.20–85.25); simple mastectomy (SM, ICD9: 85.41–85.42);
modified radical mastectomy (MRM, ICD9: 85.43–85.44);
radical mastectomy (RM, ICD9: 85.45–85.46); and exten-
sive radical mastectomy (ERM, ICD9: 85.47–85.48).

All female breast cancer HSRs
(n = 184 208)

First admissions
(n = 67 246)

Patients first admitted for post-operative therapies-
excluded

(n = 50 795)

Patients without available biopsy results excluded
(n = 44 299)

Figure 1 Flowchart of patient selection. HSR, hospitalization summary
reports.
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We categorized breast cancer into eight histologic types
according to ICD-O-3 histology codes: ductal carcinoma
(8500, 8503, 8504, 8507, 8508); lobular carcinoma, not oth-
erwise specified (NOS; 8520); lobular and other ductal car-
cinoma (8521, 8522, 8523, 8524, 8525); mucinous
carcinoma (8480, 8481); medullary carcinoma, NOS (8510,
8512, 8513); papillary carcinoma, NOS (8050); and Paget’s
disease, mammary (8540, 8541, 8543). Other less common
histologic types with very low frequencies were all grouped
into “other.”
Values were expressed as mean and standard deviation

for continuous variables or as frequency and proportion
for categorical variables. A Student’s t-test was used for
comparisons between continuous variables, and Pearson’s
chi-square test was used to compare frequencies between
groups. All statistical analyses were performed using
STATA version 12 (Stata Corp, College Station,
TX, USA).

Results

Demographic characteristics of breast
cancer patients

The mean age of breast cancer patients was 53.35 � 12.25.
Of the total cohort of 44 299 breast cancer patients, 38 471
(86.84%) underwent surgery. The patients who underwent
surgery were significantly older than those who did not
undergo surgery (P < 0.001). Surgery was performed more
frequently in older patients (60-: 87.28%; 70-: 89.05%; ≥
80: 88.84%) than in younger patients (< 40: 85.07%; 40-:
87.10%; 50-: 86.25%). Using 50 years of age as a cut-off
point, the proportion of patients who underwent surgery
aged < 50 was slightly lower than those aged > 50 (86.47%
vs. 87.12%; P < 0.05).
The rate of hypertension was higher in the group that

underwent surgery (P < 0.001). No significant differences

Table 1 Basic characteristics of breast cancer patients

Variables Total

Surgery

PYes No

N, n (%) 44 299 38 471 (86.84) 5828 (13.16)
Age, mean � SD 53.35 � 12.25 53.34 � 12.27 52.46 � 12.16 < 0.001
Age, n (%) < 0.001
< 40 5538 (12.50) 4711 (85.07) 827 (14.93)
40- 13 150 (29.68) 11 454 (87.1) 1696 (12.9)
50- 13 096 (29.56) 11 295 (86.25) 1801 (13.75)
60- 7435 (16.78) 6489 (87.28) 946 (12.72)
70- 4166 (9.40) 3710 (89.05) 456 (10.95)
≥ 80 914 (2.06) 812 (88.84) 102 (11.16)

Marital status, n (%) 0.081
Single 783 (1.77) 662 (1.72) 121 (2.08)
Married 42 953 (96.96) 37 309 (96.98) 5644 (96.84)
Divorced 244 (0.55) 221 (0.57) 23 (0.39)
Widowed 284 (0.64) 246 (0.64) 38 (0.65)
Other 35 (0.08) 35 (0.08) 35 (0.08)

Ethnicity, n (%) 0.656
Han 43 352 (97.86) 37 644 (97.85) 5708 (97.94)
Other 947 (2.14) 827 (2.15) 120 (2.06)

Hypertension, n (%) < 0.001
Yes 7330 (16.55) 6475 (16.83) 855 (14.67)
No 36 969 (83.45) 31 996 (83.17) 4973 (85.33)

Diabetes, n (%) 0.091
Yes 2973 (6.71) 2612 (6.79) 361 (6.19)
No 41 326 (93.29) 35 859 (93.21) 5467 (93.81)

Histological type, n (%) < 0.001
Ductal 38 396 (86.67) 4979 (85.43) 33 417 (86.86)
Lobular 1312 (2.96) 144 (2.47) 1168 (3.04)
Lobular/ductal 1839 (4.15) 68 (1.17) 1771 (4.60)
Mucinous 231 (0.52) 31 (0.53) 200 (0.52)
Medullary 991 (2.24) 94 (1.61) 897 (2.33)
Papillary 436 (0.98) 47 (0.81) 389 (1.01)
Paget’s disease 257 (0.58) 26 (0.45) 231 (0.60)
Other 837 (1.89) 439 (7.53) 398 (1.03)
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were observed between groups in regard to marital status,
ethnicity, or rate of diabetes.
Ductal carcinoma (86.67%) was the leading clinicopath-

ological type of breast cancer extracted, followed by lobular
and other ductal carcinoma (4.15%). Lobular (2.96%),
mucinous (0.52%), medullary (2.24%), and papillary
(0.98%) carcinomas, and Paget’s disease (0.58%) were rela-
tively rare. The proportion of patients with “other” types
who did not undergo surgery was obviously higher than
those who underwent surgery. The proportion of all clini-
copathologic types of patients who underwent surgery,
except mucinous carcinoma, was relatively higher
(P < 0.001) (Table 1).

Breast cancer surgical modalities in
different age groups

In total, 38 471 patients underwent surgery: 8710 (22.64%)
BCS, 3163 (8.22%) SM, 24 608 (63.97%) MRM, 1633
(4.24%) RM and 357 (0.93%) ERM.
The mean age of patients varied significantly between

different surgical modalities (P < 0.001). Patients who
underwent BCS (51.55 � 12.61) were the youngest, while
those who underwent ERM were the oldest
(57.27 � 16.55). The mean ages of patients who under-
went SM (54.31 � 12.17), MRM (53.89 � 12.03), and RM
(54.54 � 11.89) were similar.
The proportions of different surgical modalities in each

age subgroup varied (P < 0.001). The proportion of
patients who underwent BCS was highest in the ≥ 80 sub-
group (39.24%), followed by the < 40 subgroup (28.69%),
and lowest in the 60- subgroup (18.17%) (Fig 1). The pro-
portion who underwent ERM was highest in the ≥ 80 sub-
group (4.72%) and lowest in the 50- subgroup (0.36%).
The proportion of patients who underwent RM was similar
in each age subgroup (3.96–4.78%). MRM was most

frequently conducted in the 50- (68.23%) and 60- (47.54%)
subgroups and was least common in the ≥ 80 subgroup
(38.85%). The proportion who underwent SM was highest
in the ≥ 80 subgroup (13.12%) and lowest in the < 40 sub-
group (13.88%) (Fig 2).

Histologic types and the choice of surgical
modality

The proportion of patients treated using the same surgical
modality between histologic types also differed (P < 0.001).
BCS was lowest in patients with Paget’s disease (19.05%)
and highest in patients with papillary carcinoma (35.48%),
followed by medullary carcinoma (33.33%). Proportions of
BCS conducted in patients with lobular (22.52%) and duc-
tal (22.05%) carcinoma were also relatively low. BCS in
mucinous (26.50%), lobular/ductal (26.31%), and papillary
(35.48%) carcinoma patients were high. Patients with
Paget’s disease (29.00%) most frequently underwent SM,
while MRM was conducted most frequently in patients
with ductal carcinoma (64.99%), followed by lobular carci-
noma (63.78%). The proportion of patients who underwent
RM was similar between histologic types
(2.03–4.36%) (Fig 3).

Changing trend of surgical modalities
from 2006 to 2015

The proportion of patients who underwent surgery did not
vary much during 2006 to 2015 (2006–2007: 84.24%,
2008–2009: 87.98%, 2010–2011: 87.77%, 2012–2013:
86.88%, 2014–2015: 86.65%).
The changing trends in surgical modalities are shown in

Figure 3. The proportion of patients who underwent RM
was relatively low in each year, but peaked in 2012 at
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Figure 2 Age distribution of different surgical modalities. ( ) Breast
conserving surgery, ( ) simple mastectomy, ( ) modified radical mastec-
tomy, ( ) radical mastectomy, and ( ) extensive radical mastectomy.
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Figure 3 Proportion of patients who underwent surgery by breast can-
cer histologic type. ( ) Breast conserving surgery, ( ) simple mastec-
tomy, ( ) modified radical mastectomy, ( ) radical mastectomy, and ( )
extensive radical mastectomy.
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5.94% of all surgeries. Between 2006 and 2015, MRM was
the dominant surgical modality; however, there has been a
continuous decline over the period, with an overall drop of
29.04%. The proportion of patients who underwent SM
increased dramatically from 8.86% in 2006 to 15.78% in
2015. The proportion of patients who underwent BCS also
increased from 10.83% to 30.83% during this period. The
proportion of patients with either metastatic tumors or
lymph node involvement dramatically rose from 8.50% in
2006 to 23.77% in 2015, except for a slight decrease in
2007. The proportion of patients with both metastatic
tumors and lymph node involvement nearly tripled from
5.49% to 13.38%, while the proportion of patients with
only lymph node involvement (0.80% to 7.22%) or meta-
static tumors (2.20% to 2.09%) also moderately increased
during the study period (Fig 4).

Characteristics and changing trends of
neoadjuvant chemotherapy
administration

Of the 44 299 breast cancer patients, 10 153 (22.92%) were
administered NACT. The proportion of older patients
(> 70 subgroups) administered NACT before surgery was
significantly lower than younger patients (< 70 subgroups)
(7.95% vs. 24.86%; P < 0.001). The younger subgroups
accounted for over 23%, while the older subgroups
accounted for < 10%. NACT was most frequently adminis-
tered before RM (35.15%), MRM (24.87%), and BCS
(22.02%). The proportion of patients treated with NACT
before SM was relatively low (14.01%), but was most

uncommon in patients who underwent ERM (8.4%).
Patients treated with chemotherapy in one hospital but
who had undergone or were planning to have surgery were
classified as a “no surgery” subgroup.
Neoadjuvant chemotherapy was most frequently admin-

istered to patients with lobular/ductal carcinomas. The
rates of patients with ductal (23.17%), lobular (22.18%),
and mucinous (22.94%) carcinomas were relatively high
compared to patients with medullary (11.50%) and papil-
lary (7.57%) carcinomas and Paget’s disease (10.89%).
Based on discharge data, 3.75% patients were diagnosed

with lymph node involvement when first admitted, 1.93%
with metastatic tumors, and 9.30% with both. The propor-
tion of patients with lymph node involvement treated with
NACT when first admitted was the highest (33.88%;
P < 0.001), while patients with metastatic tumors in bones
or organs (brain, liver, or lung), neither lymph node
involvement nor metastatic tumors, and both were 25.00%,
22.63%, and 20.74%, respectively (Table 2).
During the decade following 2006, the proportion of

patients treated with NACT in the “neither” subgroup fluc-
tuated, rising sharply in 2006 by 15.92% and in 2009 by
16.84%, and has remained relatively stable since. The pro-
portion of patients with only lymph node involvement
treated with NACT increased by 26.72% over the study
period, peaking at 39.72% in 2014. In the subgroup with
both lymph node involvement and metastatic tumors, a
continuous increase since 2007 (8.62–24.38%) was
observed. The subgroup with metastatic tumors only expe-
rienced significant fluctuation during the study
period (Fig 5).
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Figure 4 Changing trends in propor-
tions of patients who underwent sur-
gery for breast cancer with lymph
node involvement/metastatic cancer
from 2006 to 2015. ( ) Breast con-
serving surgery, ( ) simple mastec-
tomy, ( ) modified radical
mastectomy, ( ) radical mastec-
tomy, ( ) extensive radical mastec-
tomy, ( ) neither, ( ) lymph nodes
involved only, ( ) metastatic tumors
only, ( ) both, and ( ) overall.
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Discussion

The mean age at diagnosis in the present study was
53 years, which was higher than reported in many hospital-
based epidemiological studies of breast cancer in China.31–35

A multi-center clinical epidemiological study in western
China reported that approximately 96.8% of hospitalized
breast cancer patients underwent surgery.32 The proportion
of patients who underwent surgery in the present study was
86.84%, lower than in the previous study. This difference is
primarily because the previous study only included one or
two hospitals in each city, while the patients in our study
may have undergone surgery in one hospital but were trea-
ted in several others.32,36 The influence of age on the choice
of treatment modes has been discussed by previous studies.
Older patients are more likely to undergo SM or BCS, and
are less likely to receive adjuvant chemotherapy or radio-
therapy.37 However, elderly patients are often insufficiently
treated, which decreases their cancer-specific survival.38

Research of the prognosis of patients who underwent breast

cancer surgery reported that the survival rate in patients
aged > 70 years did not differ significantly from that of
younger patients, indicating that surgical treatment should
not be avoided for elderly patients because of their advanced
age.39 European Society for Medical Oncology clinical prac-
tice guidelines for primary breast cancer recommend that a
treatment decision should not be determined solely by a
patient’s age. Other factors should be taken into consider-
ation in conjunction with age.40

Ongoing debate over the choice of surgical modalities
has fueled the development of BCT and mastectomy. Sev-
eral prospective randomized clinical trials were designed to
evaluate the safety and efficacy of BCT and confirmed that
BCT and mastectomy had comparable effects on mortality,
indicating that BCT was a safe treatment for primary
early-stage breast cancer patients.41 A long-term follow-up
study reported no significant difference in contralateral
breast cancer incidence between patients who underwent
mastectomy or BCT.16 Other research has argued that

Table 2 Proportion of neoadjuvant chemotherapy of breast cancer patients

Variables Total

Neoadjuvant chemotherapy

PYes No

N, n (%) 44 299 10 153 (22.92) 34 146 (77.08)
Age, n (%) < 0.001
< 40 5538 (12.5) 1325 (23.93) 4213 (76.07)
40- 13 150 (29.68) 3203 (24.36) 9947 (75.64)
50- 13 096 (29.56) 3502 (26.74) 9594 (73.26)
60- 7435 (16.78) 1719 (23.12) 5716 (76.88)
70- 4166 (9.40) 386 (9.27) 3780 (90.73)
≥ 80 914 (2.06) 18 (1.97) 896 (98.03)

Surgery, n (%) < 0.001
BCS 8710 (19.66) 1918 (22.02) 6792 (77.98)
SM 3163 (7.14) 443 (14.01) 2720 (85.99)
MRM 24 608 (55.55) 6119 (24.87) 18 489 (75.13)
RM 1633 (3.69) 574 (35.15) 1059 (64.85)
ERM 357 (0.81) 30 (8.40) 327 (91.60)
No surgery 38 396 (86.67) 1069 (18.34) 4759 (81.66)
Clinicopathologic types, n (%) < 0.001
Ductal 38 396 (86.67) 8898 (23.17) 29 498 (76.83)
Lobular 1312 (2.96) 291 (22.18) 1021 (77.82)
Lobular/ductal 1839 (4.15) 577 (31.38) 1262 (68.62)
Mucinous 231 (0.52) 53 (22.94) 178 (77.06)
Medullary 991 (2.24) 114 (11.50) 877 (88.50)
Papillary 436 (0.98) 33 (7.57) 403 (92.43)
Paget’s disease 257 (0.58) 28 (10.89) 229 (89.11)
Other 837 (1.89) 162 (19.35) 675 (80.65)
Lymph nodes and metastatic characteristics, n (%) < 0.001
Neither 37 662 (85.02) 8522 (22.63) 29 140 (77.37)
Lymph nodes only 1659 (3.75) 562 (33.88) 1097 (66.12)
Metastatic tumors only 856 (1.93) 214 (25.00) 642 (75.00)
Both 4122 (9.30) 855 (20.74) 3267 (79.26)

BCS, breast conserving surgery; ERM, extensive radical mastectomy; MRM, modified radical mastectomy; RM, radical mastectomy; SM, simple
mastectomy.
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although the local-regional recurrence rate is similar
between BCT and mastectomy in patients with early-stage
breast cancer, in those with late-stage breast cancer, mas-
tectomy can significantly lower the rate.42 Furthermore,
few differences in quality of life and symptom burden were
observed between patients who underwent BCT and those
who underwent mastectomy.17,43 However, BCT may cause
a higher risk of discomfort in the chest area and poorer
sexual well being.44

The choice of surgical modality in patients of different
ages has also been examined. An observation study in the
US reported that BCT could achieve excellent clinical out-
comes in elderly women.45 However, the proportion of
BCT conducted in elderly women in general is relatively
low. A multicenter epidemiological study in China
observed that radical surgery was more frequently per-
formed in older patients, while BCT was more common in
young patients.32 Yu et al. observed that from 1990 to
2004, BCS was mainly performed in younger patients,
while most patients aged > 70 underwent SM or MRM.46

In the present study, the proportion of patients who under-
went BCS was lowest in the 60–70 subgroup and high in
both young (< 40) and elderly (≥ 80) patients. A study in
the Netherlands showed that older patients might wish to
avoid the daily hospital visit required for radiotherapy, as
well as the limited mobility experienced and reliance on
others. A higher proportion of elderly patients (≥ 80)
develop disabilities and require daily care in China.47,48 By
contrast, young patients favor BCS because of lesser physi-
cal disfigurement and psychological trauma.49 This may
explain why patients aged 60–70 are less likely to
undergo BCT.
A study based on the Surveillance, Epidemiology, and

End Results database observed that the proportion of

patients who underwent BCT varied significantly between
breast cancers of different histologic types, with the highest
proportion in tubular (79%) and the lowest in lobular
(50%) carcinoma patients.50 BCT for ductal carcinoma in
situ achieves satisfactory clinical outcomes51 and is consid-
ered standard treatment for early-stage invasive ductal car-
cinoma (IDC).52 The pathological and clinical
characteristics of invasive lobular carcinoma (ILC) are dis-
tinct from IDCs. ILCs often lack specific manifestations on
mammogram or ultrasound because of their non-localized,
insidious nature.51 The risk of developing contralateral new
primary tumors is higher in ILC patients compared to
patients with other histologic types of breast cancer.8 How-
ever, evidence has indicated that BCT can achieve local-
regional control in ILC patients.53,54 Local recurrence rates
and survival outcomes after BCT are similar in patients
with ILC or IDC.52,55,56

In the present study, BCS was most commonly per-
formed in patients with papillary carcinoma, followed by
patients with medullary and mucinous carcinomas. The
prognosis of patients with medullary or mucinous carcino-
mas was generally favorable.57–59 Previous studies have
reported that patients with early stage mucinous carcinoma
are suitable candidates for BCT.60,61

Mastectomy was the conventional treatment for patients
with Paget’s disease,59 with 80.95% of patients in the pre-
sent study, similar to a previous report.62 BSC can be con-
sidered in patients with no presence of underlying
neoplasm in the breast.63,64 There is an increasing trend in
patients with Paget’s disease to consider BCS;65 however,
all efforts should be undertaken to ensure local control.66

Surgical treatment of breast cancer in China has chan-
ged over time. During the period of study, MRM was the
most frequently used surgical modality, while 35.20%
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patients underwent BCS. BCS became popular in the mid-
1990s in China. Yu et al. reviewed the transition of surgical
techniques for the management of breast cancer in China
from 1990 to 2005 and found that BCS accounted for
12.1% of all surgeries in 2005.46 The Chinese government
initiated a mammographic screening program for breast
cancer in 2004.67 Since then, the proportion of hospitalized,
operable, early-stage breast cancer patients has risen rap-
idly.35 However, in the sample hospitals in our study, we
found that the proportion of patients diagnosed with meta-
static cancer or those with secondary tumors in lymph
nodes gradually increased over time. This might be because
of improvements in diagnostics or the fact that a greater
number of advanced patients from Northern China travel
to Beijing for treatment at top hospitals. The proportion of
patients treated with NACT in Beijing continuously
increased over the decade, particularly in patients with
lymph node involvement. This is consistent with the
results of a nationwide US study of 171 985 patients,68

which reported that an increasing number of patients
received NACT, subsequently contributing to the increased
application of BCS. This might partly explain why the pro-
portion of patients who underwent BCS in the present
study was higher than in previous research. However, the
proportion of patients undergoing BCS was still low in
China compared to the US, where the rate of BCT was
nearly 60%.50 However, hospital-based epidemiological
studies in China have reported that the proportion of early
stage (stage 0–II) breast cancer patients was
60.0–78.6%,31,34,35 indicating that BCS is underutilized for
breast cancer patients in China. A retrospective study in
Shanghai also reported that mastectomy remains the most
prevalent surgical modality used to manage early-stage
breast cancer.69

Neoadjuvant chemotherapy was developed as a new
approach against breast cancer that involved less dis-
section and achieved better clinical outcomes. In our study,
22.92% of female patients received chemotherapy prior to
surgery, slightly higher compared to 17.4–17.7% in the
US,68,70 but lower than the 35.2% of patients in
South Africa.71 The use of NACT is higher in younger than
in older patients who do not commonly have contradic-
tions, which is also consistent with the results of large
studies conducted in Asia and the US.68,72,73 In our study,
the proportion of patients treated with NACT before RM
(35.15%) and MRM (24.87%) was higher than BCS
(22.02%), and patients with metastatic tumors (33.88%)
most frequently receive NACT compared to other sub-
groups. Studies have shown that NACT did convert mas-
tectomy patients to candidates for BCS and reduced the
number of dissected lymph nodes.26,74 However, patient
preference played an important role in surgical modal-
ity,22,75 particularly in the elderly subgroups preferred not

to undergo BCS. More educational efforts are needed to
make patients aware of the BCS option.
Approximately one in five patients diagnosed with lobu-

lar, ductal, and mucinous carcinomas were administered
NACT, which is more frequent compared with other types.
Retrospective studies have shown that ductal carcinoma is
more responsive to NACT.76 A 2017 study revealed the
possibility of less favorable outcomes in a lower proportion
of histological types (medullary mucinous metaplastic and
apocrine carcinoma, 71% in non-pathological complete
response subgroup).77 Previous studies have reported that
ethnicity is a prognostic factor.76,78 However, few studies
have examined the use of NACT for rare clinicopathologi-
cal types of cancer, thus it has not yet been confirmed
whether histological type is a prognostic factor.
We described the clinical characteristics of female breast

cancer using HSRs. Such data is summary but highly accu-
rate. Furthermore, as HSRs contain the records of all hos-
pitalized patients, our sample size was relatively large.
However, the limitations of the study must be mentioned.
Although multiple admissions of one patient could be
identified based on record code, patient transfer between
hospitals or medical records at hospitals other than the
sample hospitals could not be obtained. This may have
caused underestimation in the proportion of patients
administered NACT. However, as patients are not likely to
transfer between top hospitals, repetition in our dataset
should be negligible.
The surgical modalities used to treat breast cancer in

women in China varied significantly by age and histologic
group. The use of BCS and SM increased dramatically,
while MRM declined significantly. The proportion of
patients treated with NACT has increased significantly,
especially in patients with lymph node involvement.
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