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Breast-Conserving Therapy Versus
Mastectomy in Young Breast Cancer
Patients Concerning Molecular Subtypes:
A SEER Population-Based Study
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Abstract
Breast-conserving therapy was once a contraindication in young breast cancer patients (aged�40 years). Emerging studies suggest that
breast-conserving therapy and mastectomy could achieve similar prognosis in this population. However, the effect of molecular subtype
disparity on surgical strategy in these patients remains unclear. Data from 8656 young patients (aged�40 years) diagnosed with invasive
breast cancer between in 2010 and 2014 were retrospectively reviewed from the Surveillance, Epidemiology, and End Results database.
The Cox proportional hazards model was used to evaluate subtype-dependent relationships between the surgical method and survival.
Of the 8656 patients, 4132 (47.7%) underwent breast-conserving therapy and 4524 (52.3%) underwent mastectomy. The median
follow-up period was 30.0 months. Patients in the breast-conserving therapy group demonstrated better overall survival and breast
cancer-specific survival than those in the mastectomy group (both p < 0.05). Patients with different molecular subtypes exhibited
significant differences in overall survival and breast cancer-specific survival (p < 0.001). Patients with luminal subtypes experienced
better overall survival and breast cancer-specific survival than those with the triple-negative subtype. Multivariate analysis revealed that
overall mortality risk of the breast-conserving therapy group was lower than that of the mastectomy group among HR(þ)HER-2(-) and
HR(-)HER-2(-) patients (overall mortality risk of 36.3% [adjusted hazard ratio ¼ 0.637 {95% confidence interval ¼ 0.448–0.905}, p ¼
0.012] and 36.0% [adjusted hazard ratio¼ 0.640 {95% confidence interval¼ 0.455–0.901}, p¼ 0.010] respectively.) The breast cancer-
specific mortality risk was also lower by a percentage similar to that of the overall mortality risk. In the HR(þ)HER-2(þ) group, the
surgical method was an independent prognostic factor for breast cancer-specific survival (adjusted hazard ratio ¼ 0.275 [95% confi-
dence interval ¼ 0.089–0.849], p ¼ 0.025), while there was a trend that patients with breast-conserving therapy had better overall
survival than those with mastectomy (p¼ 0.056). In the HR(-)HER-2(þ) group, no significant difference was observed in overall survival
and breast cancer-specific survival (p ¼ 0.791 and p ¼ 0.262, respectively). Breast-conserving therapy resulted in significantly better
prognosis in patients with luminal and triple-negative subtypes, while no significant difference was observed in patients with the HER-2
enriched subtype. These results may be helpful in informing clinically precise decision-making for surgery in this population.
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Introduction

Breast cancer is the most common cancer affecting women

worldwide. In 2019, the number of breast cancer cases and

deaths in the United States was estimated to be 268,670 and

41,400, respectively, accounting for 30% of the total incidence

and 14% of total deaths.1,2 In the West, breast cancer mostly

occurs in postmenopausal women. However, it must be high-

lighted that, in the United States, approximately 10,000 young

women <40 years of age are diagnosed with breast cancer

annually, accounting for 4%–5% of all breast cancer cases.3

Young age has been reported as an independent risk factor for

breast carcinoma recurrence and death.4,5 Previous research has

shown that, compared with older patients, young patients (�40

years of age) with breast cancer exhibit unfavorable prognostic

characteristics such as rapid progression, lymphovascular inva-

sion, high proliferation fraction, a higher rate of hormone recep-

tor (HR) negativity, poor histological grade, and insensitivity to

endocrine therapy.6-10 Therefore, intensive treatments are often

applied to achieve good outcomes. In terms of surgery, rather

than breast-conserving therapy (BCT), mastectomy may be cho-

sen to decrease the risk of relapse and minimize psychological

trauma and disease-related death. In 2013, the St. Gallen Con-

sensus listed breast-conserving therapy (BCT) as a contraindi-

cation in young breast cancer patients (�40 years of age). In

recent years, emerging studies have suggested that BCT and

mastectomy could result in similar prognosis in this special

population.11-14 A recent study involving 1000 patients below

35 years of age reported that surgical strategy did not affect the

risk of locoregional recurrence (LRR).15

Breast cancer, as a heterogeneous disease, is classified into 4

genetic subtypes16,17: luminal A, luminal B, human epidermal

growth factor receptor 2 (HER-2) enriched, and basal-like or

triple-negative. Molecular subtypes are associated with sur-

vival and response to therapy.18-20 Young breast cancer

patients exhibit a higher rate of aggressive molecular subtypes

such as triple-negative and HER-2 enriched subtypes.8,21

Despite the importance of molecular subtype in treatment and

prognosis, the effect of subtype disparity on surgical strategy in

young breast cancer patients remains unclear. Accordingly, the

purpose of our study was to assess the effect of molecular

subtypes on outcome disparities according to the surgical

method opted for young patients with breast cancer.

Materials and Methods

Data from young patients (�40 years of age) who were diag-

nosed with invasive breast carcinoma between 2010 and 2014

and whose information was in the Surveillance, Epidemiology,

and End Results (SEER) database released in January 2018

were collected. Other inclusion criteria were curative surgery

and the female sex. Individuals who underwent prophylactic

mastectomy, as well as those who had synchronic bilateral

breast cancers, a history of cancers other than breast cancer,

confirmed metastasis or recurrence, inflammatory breast can-

cer, or incomplete data, were excluded from the study. Given

the retrospective nature of the study and the use of anonymized

patient data, requirements for informed consent were waived.

This study was approved by the Research Ethics Committee of

the Sun Yat-sen University Cancer Center (Guangzhou, China).

Data including age at diagnosis, race, pathological type

(according to the International Classification of Diseases for

Oncology, 3 rd Edition), histological grade, tumor size

(T stage), axillary lymph node status (N stage), American Joint

Committee on Cancer (AJCC) stage, HR and HER-2 status,

surgical method, chemotherapy, radiotherapy, distant metasta-

sis, death events, and time of follow-up were extracted.

Clinical or pathological stages were confirmed according to

the TNM staging system of the seventh Edition of the AJCC

system. HR and HER-2 expression status was determined

based on the recent American Society of Clinical Oncology/

College of American Pathologists guideline recommenda-

tions.22,23 Breast cancer molecular subtypes were classified

as follows: HR-positive (þ)HER-2 negative (-); HR(þ)HER-

2(þ); HR(-)HER-2(þ); and HR(-)HER-2(-).

The primary endpoint was overall survival (OS), whereas the

secondary endpoint was breast cancer-specific survival (BCSS).

OS was defined as the period between the date of diagnosis and

the date of death from any cause or last follow-up; BCSS was

calculated from diagnosis to death due to breast cancer.

In descriptive statistics, continuous variables were

expressed as median and range, whereas categorical variables

were expressed as frequency and percentage. The chi-squared

test or Fisher’s exact test was used to compare categorical data.

The Kaplan–Meier curve analysis was performed for survival

analyses, and differences were compared using the log-rank

test. Univariate and multivariate Cox proportional hazards

models were used to identify independent factors related to

OS and BCSS. Hazard ratios and the corresponding 95% con-

fidence intervals (CIs) estimated from the Cox analysis were

considered relative risks. All statistical analyses were per-

formed using SPSS version 22.0 (IBM Corporation, Armonk,

NY, USA). Differences with p < 0.05 were considered statis-

tically significant.

Results

Baseline Characteristics

A total of 8656 young patients (�40 years of age) who were

diagnosed with invasive breast cancer were selected for anal-

ysis. The patient selection process is illustrated in Figure 1.
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Among the 8656 selected young patients, 4524 (52.3%) under-

went radical or modified radical mastectomy and 4132 (47.7%)

underwent BCT. Clinicopathological features according to the

surgical method are summarized in Table 1. The median

follow-up period was 30.0 months (range, 4.0–59.0 months).

Compared with patients in the mastectomy group, patients in

the BCT group were more likely to exhibit a lower stage of

tumor size, lymph nodes, and HR(þ)HER-2(-) and triple-

negative subtypes (p < 0.05). Among patients in the BCT

group, 2991 (72.4%) underwent radiotherapy. Patients in the

BCT group were more likely to have previously undergone

radiotherapy (p < 0.001), whereas those in the mastectomy

group were more likely to have previously undergone che-

motherapy (p < 0.001).

Relationship Between Surgical Method/Molecular
Subtypes and Survival

Patients in the BCT group demonstrated better OS and BCSS

than those in the mastectomy group (p < 0.05 for all)

(Figure 2A and B). The average OSs in the BCT and mastect-

omy groups were 57.3 months and 55.4 months, respectively.

The difference in OS among molecular subtypes was also

significant (p < 0.001) (Figure 3A). The average OSs for the

HR(þ)HER-2(-), HR(þ)HER-2(þ), HR(-)HER-2(þ), and

HR(-)HER-2(-) groups were 57.1, 57.6, 56.2, and 52.7 months,

respectively. The OS for the luminal subtype was significantly

better than that of the triple-negative subtype. The effect of

molecular subtype on BCSS was similar to its effect on OS

(p < 0.001) (Figure 3B).

Univariate analysis revealed that race, histological grade,

tumor size, axillary lymph node status, surgical methods, mole-

cular subtypes, and chemotherapy were prognostic variables

for OS. Adjusting for these variables, multivariate analysis

revealed that race, histological grade, tumor size, lymph node

status, surgical methods, and molecular subtypes remained

independent prognostic factors for OS (p < 0.05 for all).The

overall mortality risk of patients in the BCT group was 36.4%
lower than that in the mastectomy group (adjusted hazard ratio

0.636 [95% CI 0.544–0.743]; p < 0.001). The overall mortality

risk of the HR(-)HER-2(-) group was 1.298 times higher than

that of the HR(þ)HER-2(-) group (adjusted hazard ratio 2.298

[95% CI 1.936–2.727]; p < 0.001). There was no significant

difference in OS between the HR(-)HER-2(þ) and

HR(þ)HER-2(-) groups (p¼ 0.334). The results of the analysis

for BCSS were consistent with those for OS (Table 2).

Association Between Surgical Method and Survival
Stratified According to Tumor Subtype

In the HR(þ)HER-2(-), HR(þ)HER-2(þ), and HR(-)HER-2(-)

groups, the OS and BCSS of patients who underwent BCT were

superior to that of those who underwent mastectomy (p < 0.05

for all) (Figures 4, 5, 6). However, in the HR(-)HER-2(þ)

group, there was no significant difference in OS and BCSS

between patients who underwent BCT or mastectomy

(p > 0.05 for all) (Figure 7).

In stratified analysis according to molecular subtype, after

adjusting for prognostic factors such as race, histological grade,

tumor size, lymph node status, and chemotherapy, multivariate

Cox analyses revealed that in the HR(þ)HER-2(-) group, the

overall mortality risk of patients in the BCT group was 34.0%
lower than that in the mastectomy group (adjusted hazard ratio

0.660 [95% CI 0.516–0.845]; p ¼ 0.001). The breast cancer-

specific mortality risk was also lower by a percentage similar to

that of the overall mortality risk. In the HR(-)HER-2(-) group,

the surgical method was an independent prognostic factor in

young patients with breast cancer. The overall mortality risk in

14668 young patients (aged ≤40 

years) were collected between 

2010 and 2014 in SEER data

6012 patients were excluded

1. Male, n=864

2. Prophylactic mastectomy, n=2301

3. Bilateral breast cancer, n=430

4. History of other cancers, n=179

5. Confirmed relapse or metastasis, n=534

6. Incomplete data can be extracted, n=1129

7. Inflammatory breast cancer, n=575

A total of 8656 patients were 

included

Figure 1. Flow diagram of patient selection.
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the BCT group was 37.4% lower than that of the mastectomy

group (adjusted hazard ratio 0.626 [95% CI 0.481–0.815];

p ¼ 0.001). In the HR(þ)HER-2(þ) group, surgical method

was an independent prognostic factor for BCSS in young

patients (adjusted hazard ratio 0.412 [95% CI 0.273–0.814];

p ¼ 0.043), while there was no difference in OS and BCSS

between the 2 groups (p ¼ 0.434). In the HR(-)HER-2(þ)

group, no significant difference was observed in OS and BCSS

(p ¼ 0.549 and p ¼ 0.678, respectively) (Table 3).

Discussion

In young breast cancer patients, BCT and mastectomy are both

suitable choices if breast-conserving conditions are satisfied

Table 1. Baseline Characteristics of Young Breast Cancer Patients (Aged �40 Years).

Characteristic

Patients, n (%)

paAll Mastectomy BCT

No. of patients 8656(100) 4524(52.3) 4132(47.7)
Age

Median 36 38 37
Range 18-40 20-40 18-40

Race 0.095
Amercian Indian/Alaska native 63(0.7) 34(0.8) 29(0.7)
Asian or pacific Islander 1253(14.5) 692(15.3) 561(13.6)
White 5940(68.6) 3056(67.6) 2884(69.8)
Black 1400(16.2) 742(16.4) 658(15.9)

Tumor type <0.001
IDC 8096(93.5) 4214(93.1) 3882(93.9)
ILC 244(2.8) 169(3.7) 75(1.9)
Others 316(3.7) 141(3.1) 175(4.2)

Histologic grade 0.001
G1 851(9.8) 371(8.2) 480(11.6)
G2 2951(34.1) 1581(34.9) 1370(33.2)
G3 4480(51.8) 2358(52.1) 2122(51.4)
Unknown 374(4.3) 214(4.7) 160(3.9)

Tumor size <0.001
T1 3903(45.1) 1713(37.9) 2190(53.0)
T2 3675(42.5) 1929(42.6) 1746(42.3)
T3 833(9.6) 675(14.9) 158(3.8)
T4 245(2.8) 207(4.6) 38(0.9)

Lymph node status <0.001
N0 4753(54.9) 2074(45.8) 2679(64.8)
N1 2806(32.4) 1629(36.9) 1177(28.5)
N2 724(8.4) 524(11.6) 200(4.8)
N3 373(4.3) 297(6.6) 76(1.9)

Stages <0.001
I 2983(34.5) 1216(26.9) 1767(42.8)
II 4081(47.1) 2079(46.0) 2002(48.5)
III 1592(18.4) 1229(27.2) 363(8.8)

Subtypes 0.001
HR(þ)HER-2(-) 4804(55.5) 2492(55.1) 2312(56.0)
HR(þ)HER-2(þ) 1405(16.2) 770(17.0) 635(15.4)
HR(-)HER-2(þ) 518(6.0) 323(7.1) 195(4.7)
HR(-)HER-2(-) 1510(17.4) 712(15.7) 798(19.3)
Unknown 419(4.8) 227(5.0) 192(4.6)

Chemotherapy <0.001
No 2206(22.5) 953(21.1) 1253(30.3)
Yes 6450(74.5) 3571(78.9) 2879(69.7)

Radiotherapy <0.001
No 3867(44.7) 2726(60.3) 1141(27.6)
Yes 4789(55.3) 1798(39.7) 2991(72.4)

Abbreviations: BCT¼ Breast-conserving therapy, IDC¼ Invasive ductal carcinoma, ILC¼ Invasive lobular carcinoma, HR¼Hormone receptor, HER-2¼Human
epidermal growth factor receptor-2.
aUsing Chi-squared test or Fisher exact test, p < 0.05 was considered statistically significant.
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because different surgical methods carry a similar risk of LRR

and reduced survival.11-13,15 In recent years, with improved

recognition of the prognostic and predictive role of molecular

subtypes and the understanding that more aggressive subtypes

occur in young patients,24,25 we explored whether the surgical

method was a prognostic factor in some breast cancer subtypes

but not in others.

In our study, patients in the BCT group experienced better

OS and BCSS than those in the mastectomy group. When stra-

tified according to the molecular subtype, in luminal and triple-

Figure 2. Kaplan-Meier curves of survival for patients according to surgical methods. (A) Overall survival curves. (B) Breast cancer-specific
survival curves. Blue lines represent the mastectomy group. Red lines represent the BCT group.

Figure 3. Kaplan-Meier curves of survival for patients according tosubtypes. (A) Overall survival curves. (B) Breast cancer-specific survival
curves. Blue lines represent the HR(þ)HER-2(-) group. Green lines represent the HR(þ)HER-2(þ) group. Red lines represent the HR(-)HER-
2(þ) group. Purple lines represent the HR(-)HER-2(-) group. Orange lines represent the unknown group.
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negative subtypes, young women in the BCT group demon-

strated superior prognosis than those in the mastectomy group.

However, in the HR(-)HER-2(þ) group, there was no signifi-

cant difference in OS and BCSS between patients who under-

went BCT and mastectomy.

For young women with mixed subtypes, our results revealed

that patients in the BCT group experienced better OS and

BCSS than those in the mastectomy group. However, previous

analyses26,27 involving young breast cancer patients reported

that BCT was proven to provide similar long-term results that

were comparable with those of mastectomy. Yang et al.28

reported that OS at 3, 5, 10, 15, and 20 years and LRR rates

at 3, 5, 15, and 20 years were not significantly different

between the BCT and mastectomy groups. However, in the

subgroup analysis, the 20-year LRR rate was significantly

higher in the BCT group than in the mastectomy group for

women with tumors measuring �2 cm. Furthermore, a recent

retrospective study involving 1000 patients below 35 years of

age demonstrated that the surgery type did not affect the risk of

LRR.15 These studies reported conflicting results regarding OS

and LRR. Our results, however, were different from above

studies, and may be explained by the large sample size of our

study. Another study showed the equal OS and BCSS after

BCT or mastectomy in women under 40 years with T1-2N0-

1 stage in multivariate analyses in the 1999-2005 cohort.29 Our

results were different from it although the 2 studies had large

sample sizes. Our study focused on the time 2010-2014 and

included T1-4N0-3 stage, which may be the reasons for the

difference. Nevertheless, further prospective clinical trials are

warranted to clarify this issue.

Our results indicated that in triple-negative subtypes,

young women in the BCT group experienced better OS and

BCSS than those in the mastectomy group. A study including

1242 triple-negative breast cancer patients reported that LRR-

free survival, distant metastasis-free survival, disease-free sur-

vival, and OS of the BCT and mastectomy groups were not

significantly different.30 Another study investigating triple-

negative breast cancer and surgical methods confirmed that,

compared with mastectomy, BCT did not increase the inci-

dence of LRR (p ¼ 0.55) and, at the same time, patients with

BCT experienced better distant metastasis-free survival and

OS than those who underwent mastectomy (mastectomy:

hazard ratio 1.32 [95% CI 1.1–1.59], p ¼ 0.003; BCT: hazard

ratio 1.22 [95% CI 1.02–1.47], p ¼ 0.032).31 These studies

involved patients with breast cancer regardless of age, and

young patients were not analyzed separately. The above

results regarding disease-free survival and OS of BCT and

mastectomy were controversial. Our conclusion is consistent

with the conclusion of the latter research. Our study also

summarized the effect of surgical methods on prognosis

among different molecular subtypes in young patients with

breast cancer.

Table 2. Univariate and Multivariate Analyses of Prognostic Factors for Overall Survival, Breast Cancer-Specific Survival.

Variable

OS BCSS

Univariate Multivariate Univariate Multivariate

HR (95%CI) P HR (95%CI) P HR (95%CI) P HR (95%CI) P

Race
American Indian/Alaska

native
Ref. Ref. Ref. Ref.

Asian or pacific Islander 0.205(0.078-0.538) 0.001 0.347(0.166-0.723) 0.005 0.224(0.077-0.654) 0.006 0.365(0.157-0.850) 0.019
White 0.494(0.204-1.196) 0.118 0.555(0.275-1.117) 0.099 0.561(0.209-1.506) 0.251 0.558(0.249-1.252) 0.157
Black 1.019(0.417-2.488) 0.968 0.792(0.390-1.610) 0.520 1.135(0.419-3.075) 0.803 0.768(0.339-1.742) 0.528
Tumor type
ILC/IDC 1.259(0.763-2.074) 0.367 — — 1.214(0.712-2.070) 0.477 — —
Histologic grade
G3 vs. G1/2 3.069(2.426-3.882) 0.001 1.939(1.612-2.333) <0.001 2.059(1.735-2.445) <0.001 2.133(1.721-2.642) <0.001
Tumor size
T3/4 vs. T1/2 3.897(3.185-4.768) <0.001 1.963(1.6710-2.306) <0.001 4.180(3.388-5.159) <0.001 2.178(1.824-2.602) <0.001
N
�N1 vs. N0 3.462(2.791-4.293) <0.001 2.902(2.460-3.423) <0.001 3.696(2.936-4.654) <0.001 3.379(2.780-4.107) <0.001
Surgery
BCT vs. Mastectomy 0.458(0.372-0.564) <0.001 0.636(0.544-0.743) <0.001 0.418(0.334-0.522) <0.001 0.687(0.574-0.823) <0.001
Subtypes
HR(þ)HER-2(-) Ref. Ref. Ref. Ref.
HR(þ)HER-2(þ) 0.690(0.478-0.997) 0.048 0.603(0.470-0.772) <0.001 0.608(0.404-0.914) 0.017 0.583(0.441-0.772) <0.001
HR(-)HER-2(þ) 1.389(0.913-2.112) 0.125 0.861(0.635-1.167) 0.334 1.295(0.821-2.042) 0.266 0.931(0.673-1.287) 0.664
HR(-)HER-2(-) 3.412(2.763-4.214) <0.001 2.298(1.936-2.727) <0.001 3.519(2.823-4.388) <0.001 2.331(1.928-2.819) <0.001
Chemotherapy
Yes vs. No 2.437(1.977-3.005) <0.001 1.036(0.828-1.296) 0.759 3.337(2.558-4.353) <0.001 1.303(0.979-.734) 0.070
Radiotherapy
Yes vs. No 1.082(0.940-1.244) 0.272 — — 1.223(1.043-1.433) 0.013 0.940(0.792-.116) 0.480

Abbreviation: ER ¼ Estrogen receptor, PR ¼ Progesterone receptor, HER-2 ¼ Human epidermal growth factor receptor-2, BCT ¼ Breast-conserving therapy.
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The better prognosis resulting from BCT in luminal and

triple-negative subtypes may be owing to postoperative radio-

therapy. Some benefits of radiation in BCT patients, such as a

reduced risk of LRR and a similar OS rate compared with

mastectomy, have been reported in previous research.32,33 Nev-

ertheless, radiotherapy is applied in practice without consider-

ing the biological subtype. Moreover, the biological response

of different molecular subtypes to radiotherapy has not been

clearly evaluated. In our data, patients with luminal and triple-

negative subtypes who underwent BCT demonstrated better

prognosis than those who underwent mastectomy, suggesting

that luminal and triple-negative tumors respond to radiation in

young patients with breast cancer.

Although all available and possible factors were adjusted for

in our investigation, our study had several limitations. The first

was its retrospective design, which is inherently susceptible to

selection bias, and the lack of other known prognostic infor-

mation such as lymphovascular invasion. Second, the bias of

Figure 5. Kaplan-Meier curves of survival for patients according to surgical methods stratified as HR(þ)HER-2(þ) group. (A) Overall survival
curves. (B) Breast cancer-specific survival curves. Blue lines represent the mastectomy group. Red lines represent the BCT group.

Figure 4. Kaplan-Meier curves of survival for patients according to surgical methods stratified as HR(þ)HER-2(-) group. (A) Overall survival
curves. (B) Breast cancer-specific survival curves. Blue lines represent the mastectomy group. Red lines represent the BCT group.

Yu et al 7



surgical method choice was inevitable. The choice was deter-

mined not only by tumor size but also by the preference of

patients or surgeons. Third, data regarding endocrine therapy

and comorbidities were not available in the SEER database.

But we believe that this might not have largely impact on the

results because most of young early-stage breast cancer

patients who underwent appropriate locoregional treatment

were likely to undergo standard systemic therapy. Given that

patients in the present study were young women (�40 years of

age) with a median age of 36 years, the rate of comorbidities

may be relatively low, and thus, their effect would be negligi-

ble. Therefore, we believe our results are reliable. Fourth, the

median follow-up period was 30 months in our study. In fact, it

was relatively short for OS and even BCSS, especially for those

with the HR(þ)HER-2(-) subtype. As the peak of metastases

comes after 5 years of follow-up in the HR(þ)/Her-2(-) type,

and it comes in the first 5 years in the triple-negative group, the

short follow-up time may cause the difference in survival (both

Figure 7. Kaplan-Meier curves of survival for patients according to surgical methods stratified as HR(-)HER-2(þ) group. (A) Overall survival
curves. (B) Breast cancer-specific survival curves. Blue lines represent the mastectomy group. Red lines represent the BCT group.

Figure 6. Kaplan-Meier curves of survival for patients according to surgical methods stratified as HR(-)HER-2(-) group.(A) Overall survival
curves. (B) Breast cancer-specific survival curves. Blue lines represent the mastectomy group. Red lines represent the BCT group.
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OS and BCSS) between the 2 groups. Therefore, we could only

say that the OS and BCSS for the HR(þ)HER-2(-) subtype

were significantly better than those of the triple-negative sub-

type at this time. For long-term prognosis, we need a longer

follow-up. Besides, the factor of HER-2 was added into the

SEER database from 2010 years. We chose this time based

on the relatively complete treatment information. 2010-2014,

this time can represent the current level of treatment of breast

cancer. Endocrine therapy of ovarian function suppression and

double targeted therapy of HER-2 were introduced in clinical

practice at that time. The results of our study focusing that time

are valuable clinically. A previous study34 showed the prog-

nosis of BCT and mastectomy were equal in less than 40 years

breast cancer patients, but the focused time was 1998-2003, the

subtype differences were not further explored. We explored

whether the surgical method was a prognostic factor in some

breast cancer subtypes but not in others. So it is of clinical

value.

Further basic research and prospective clinical trials with

longer follow-up are warranted to determine differences in

tumor biology and the effect of surgical treatments in young

breast cancer patients with different subtypes. This may pro-

vide clinicians with more precise information to inform

decision-making for surgery and improve prognosis in high-

risk populations.

Conclusion

In young breast cancer patients, patients in the BCT group

experienced better OS and BCSS than those in the mastectomy

group. BCT resulted in significantly better prognosis in patients

with luminal and triple-negative subtypes, while no significant

difference was observed in patients with the HER-2 enriched

subtype. These results may be helpful in informing clinically

precise decision-making for surgery in this population.
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Table 3. Surgical Methods and Survival According to Young Breast Cancer Subtypes.

Subtypes and surgical methods

OS BCSS

HR (95%CI) pa HR (95%CI) pa

HR(þ)HER-2(-)
BCT vs. Mastectomy 0.660(0.516-0.845) 0.001 0.665(0.479-0.910) 0.033
HR(þ)HER-2(þ)
BCT vs. Mastectomy 1.235(0.728-2.095) 0.434 0.412(0.273-0.814) 0.043
HR(-)HER-2(þ)
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HR(-)HER-2(-)
BCT vs. Mastectomy 0.626(0.481-0.815) 0.001 0.633(0.473-0.846) 0.002

Abbreviations: HR ¼ Hormone receptor, HER-2 ¼ Human epidermal growth factor receptor-2, BCT ¼ Breast-conserving therapy.
aAdjusted for histologic grade, tumor size, lymph node status, race and chemotherapy in the multivariate analyses.
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Novelty & Impact Statements

In young breast cancer patients, when considering molecular subtypes,

BCT showed especially better prognosis in patients of luminal and

triple-negative subtype. Our study may be helpful to make clinically

precise decisions for surgery in this particular population.
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