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Purpose: The efficacy of primary site surgery in patients with de novo stage IV breast 
cancer remains controversial. However, few real-world studies have evaluated the benefits of 
local surgery on the primary site of stage IV breast cancer in China. The purpose of this 
study was to investigate the role of local surgery in the de novo stage IV breast cancer.
Materials and Methods: Women with metastatic breast cancer at diagnosis were identified 
from Guangxi medical university cancer hospital (China) database from 2009 to 2017. The 
clinical and tumor features, surgical treatment, and survival rates were compared between 
surgical and non-surgical patients.
Results: Two hundred forty-three patients were included, of whom 125 underwent primary 
site surgery. Patients who underwent surgery were more often had small primary tumors, 
fewer lymph node metastases, and had less visceral involvement. Patients in the surgery 
group had dramatically longer OS (median 35 vs 22 months, log-rank P=0.006). Stratified 
survival analysis showed that patients with bone metastasis alone or ≤3 metastasis benefit 
from surgery, while patients with visceral metastasis did not benefit from surgery. In multi-
variate analysis, surgical treatment, estrogen receptor status, progesterone receptor status and 
visceral metastases remained independent factors for survival.
Conclusion: Surgical resection of the primary site can improve survival in selected de novo 
stage IV breast cancer patients.
Keywords: stage IV breast cancer, surgery, survival

Introduction
Breast Cancer is the most common cancer among women globally and in China and 
is the second leading cause of cancer death. It is estimated that 5–10% of women 
with breast cancer will be diagnosed with stage IV breast cancer at the time of their 
initial diagnosis.1 Stage IV breast cancer is still incurable and the standard treat-
ment for these patients is systemic therapy, including chemotherapy, endocrine 
therapy, radiation therapy and/or targeted therapy.2

The efficacy of surgical resection of the primary site of Stage IV breast cancer 
remains controversial and several recent studies have reported conflicting results.3,4 

Surgery for primary tumors of Stage IV breast cancer is usually performed on 
patients who have completed systemic therapy and have “impending complications 
such as skin ulcers, bleeding, and pain.” And the conventional wisdom is that this 
kind of surgery does not offer survival benefits.5,6 However, recent retrospective 
clinical studies have shown a positive impact on local control and overall survival 
in newly diagnosed stage IV breast cancer patients after primary site tumor 
resection.7–9 Conversely, some studies have shown that surgery for metastatic 
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breast cancer does not translate into survival benefits.10,11 

However, these retrospective studies were influenced by 
the selection bias, because they mainly included younger 
patients or with single metastatic lesion, only the bone or 
soft tissue metastasis. Randomized clinical trials are now 
under way but have been slow to accrue and report, and 
the results are still contradictory. A randomized prospec-
tive trial from India (NCT00193778)12 and a registry- 
based prospective study from the United States 
(TBCRC013)4 have shown that patients with stage IV 
breast cancer who underwent surgery had no survival 
advantage over patients with stage IV breast cancer who 
received chemotherapy alone. In contrast, a well-designed 
Turkish prospective randomized trial (MF07-01)3 showed 
that topical regional therapy was beneficial for overall 
survival in younger patients (<55 years), those with 
“only bone metastases” and those with positive ER status. 
In that study, patients with liver and lung metastases had 
worse outcomes. However, it is worth noting that the 
primary end-point of 3-year OS benefit was not met, but 
the OS differences were observed during long-term fol-
low-up (5-year).

Because of the clinical and biological heterogeneity of 
breast cancer, it is not clear which patients are expected to 
benefit from local surgery. The prognosis of stage IV 
breast cancer varies depending on the site of metastasis, 
which may provide a basis for determining which patients 
may benefit from local surgery. The aim of our current 
study is to determine whether local surgery improves over-
all survival in patients with de novo metastatic breast 
cancer and to identify characteristics of those who would 
benefit from surgery.

Materials and Methods
Study Population
In total, 243 patients who were initially diagnosed with 
stage IV primary invasive breast cancer at Guangxi 
Medical University Cancer Hospital between 2009 and 
2017 were included in the study. Patients were included 
in the study if they met the following inclusion criteria: 1) 
had a pathological diagnosis of breast cancer; 2) had 
metastasis at the time of diagnosis of breast cancer; 3) 
life expectancy of more than 6 months. Patients with 
incomplete follow-up data and a previous history of cancer 
or malignancy were excluded. Ethical approval for the 
study was obtained from the Ethics Committee of 
Guangxi Medical University Cancer Hospital. It was 

designed as a retrospective study and the results would 
not affect the clinical care of the patients. Therefore, 
patient approval and informed consent were waived off 
by the institutional review boards. We confirmed that the 
patient data was anonymized and confidential.

Data Collected
Patients’ data were obtained by a review of their medical 
history. The demographic information and tumor charac-
teristics were collected, which included age at diagnosis, 
residence, menopause status, pathologic type, tumor stage, 
grade, molecular subtype, estrogen and progesterone 
receptor status, human epidermal growth factor receptor- 
2 (HER-2) status, classification and number of metastatic 
sites. Patients’ treatments including surgery, chemother-
apy, endocrine therapy, targeted therapy and radiation 
therapy were also recorded. The OS is calculated from 
the time of diagnosis until the last follow-up or time of 
death from any cause.

Statistical Methods
SPSS 22.0 software (SPSS Inc., Chicago, IL) was used for 
statistical analyses. Patients’ clinical and tumor character-
istics were analyzed using descriptive statistics, including 
frequency, ratio, median, mean, and standard deviation. 
The categorical variables were compared by chi-square 
test or Fisher’s exact test, and the continuous variables 
were compared by Mann–Whitney test. Kaplan–Meier 
analysis was utilized to generate survival curve, along 
with Log rank test for statistical significance. 
Additionally, independent prognostic factors were identi-
fied by Cox multivariate proportional hazards regression 
model. A two-sided P <0.05 indicated statistical 
significance.

Ethical Approval
Our study complied with the 1964 Helsinki Declaration 
and its later amendments or comparable ethical standards.

Results
Population Characteristics
Table 1 summarizes the characteristics of 243 patients with 
stage IV breast cancer included in this study. The mean 
age at diagnosis was 50.0 years (range 20–83 years). More 
than half of the patients (125, 51.4%) eventually under-
went surgical removal of the primary lesion, and most 
underwent modified radical mastectomy (112, 89.6%), 
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and the remaining had simple mastectomy or lumpectomy 
(10.4%). The median follow-up time was 42 months and 
the median survival time was 29 months. With regard to 
tumor characteristics, the primary tumors were mainly T4 
(affect the skin) at presentation (56.0%), infiltrating ductal 
carcinoma (89.7%), ER-positive (66.7%) and PR-positive 
(58.0%). The most common distant metastases were bone 
metastases (55.1%), followed by lung metastases (40.7%) 
and liver metastases (29.6%). Overall, more than half of 
the patients had visceral metastases (60.5%). For overall 
population, 72 (29.6%) patients had only bone metastasis, 
44 (18.1%) only lung metastasis, 16 (6.6%) only liver 
metastasis, 30 (12.3%) only soft tissue metastasis and 
one patient (0.4%) had only cerebral metastasis. There 
were 162 patients were hormone receptor positive, and 
87 (53.7%) patients received endocrine therapy. Besides, 
118 patients were HER2 positive, but only 47 (39.8%) 
patients received HER2-targeted therapy.

Table 2 shows the comparison of clinical and neoplastic 
characteristics between the surgical and non-surgical groups. 
As expected, patients who did not undergo surgery were more 
likely to have visceral metastases and multiple metastatic 
diseases. Regarding tumor staging, patients without surgery 
are more likely to be T4. A significantly higher proportion of 
patients in the surgery group have lower T stage (T1-T3)(p = 
0.009), lower N stage (N1-N3)(P=0.027), and received endo-
crine therapy (P=0.000). There were no significant differences 
in patient and tumor characteristics such as age distribution; 
menstrual status; HER2 status; and HR status; receipt of 
chemotherapy or radiotherapy; receipt of anti-HER2 therapy; 
and prevalence of bone, liver, or brain metastasis.

Univariable and Multivariable Analysis
Univariable analysis using Cox hazard model showed that 
the mortality risk in the surgical group was significantly 

Table 1 Characteristics of the Study Population

Variable No. Patients 

(N = 243)

Percentage 

(%)

Age at diagnosis (years)

<50 122 50.2

≥50 121 49.8

Mean 50.04 –

Range 20–83 –

Histology

IDC 218 89.7

LC 8 3.3

Other 17 7.0

T stage

T1 5 2.1

T2 71 29.2

T3 31 12.7

T4 136 56.0

N stage

N0 14 5.8

N1 70 28.8

N2 77 31.7

N3 82 33.7

Metastatic site

Bone 134 55.1

Lung 99 40.7

Liver 72 29.6

Brain 15 6.2

Soft tissue 83 34.2

Visceral organ 147 60.5

Number of metastatic sites

<3 130 53.5

≥3 113 46.5

ER status

Positive 162 66.7

Negative 81 33.3

PR status

Positive 141 58.0

Negative 102 42.0

HER2 status

Positive 118 48.6

Negative 113 46.5

Unknown 12 4.9

Surgery

Yes 125 51.4

No 118 48.6

Chemotherapy

Yes 213 87.7

No 30 12.3

Hormone therapy

Yes 87 35.8

No 156 64.2

(Continued)

Table 1 (Continued). 

Variable No. Patients 

(N = 243)

Percentage 

(%)

Anti-HER2 therapy

Yes 47 19.3

No 196 80.7

Radiotherapy

Yes 48 19.8

No 195 80.2

Abbreviations: IDC, infiltrative ductal carcinoma; LC, lobular-carcinoma; ER, estrogen 
receptor; HER2, human epidermal-growth factor 2; PR, progesterone receptor.
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lower than that in the nonsurgical group (HR = 0.53; 95% 
CI, 0.36–0.86; P= 0.002, Table 3). In addition, we 
observed that visceral organ metastasis (P= 0.000), ER 
status (P= 0.001) and PR status (P= 0.029) were the 
prognostic factors in patients with de novo stage IV breast 
cancer, as shown in Table 3. Multivariable analysis 
showed that surgery (P= 0.000), Visceral organ metastasis 
(P= 0.000), ER status (P= 0.000), and PR status (P= 
0.002), were independent prognostic factors in de novo 
stage IV breast cancer, as shown in Table 4.

Effect of Surgery on Overall Survival
The median OS was 29 months for the entire study popu-
lation. The overall survival of the surgical patients was 
significantly higher than that of the non-surgical patients 
(median survival: 35 months vs 22 months; P = 0.006). 
The Kaplan–Meier survival curve is shown in Figure 1.

Subgroup Analysis of Overall Survival
Subgroup analysis indicates that for patients with only 
bone metastases or numbers of metastases≤3, local resec-
tion of the primary tumor significantly prolonged overall 
survival (median survival: 40 months vs 23 months, P= 
0.017; median survival: 35 months vs 22 months; P= 
0.014; Figures 2 and 3). Surgery was not associated with 
better survival in patients with visceral metastases (median 
survival: 26 months vs 23 months, P= 0.685; Figure 4).

Discussion
At present, the incidence of breast cancer has ranked first 
in the world female malignant tumor, is one of the main 
causes of death of female cancer patients. In new-onset 
breast cancer, 3.5% to 10% of patients have distant metas-
tasis at the time of initial diagnosis. At present, chemother-
apy and endocrine therapy are the primary treatment for 

Table 2 Comparison of Clinical and Tumor Characteristic 
Between Surgery Group and No Surgery Group

Variable Patients with 
Surgery (N = 125)

Patients without 
Surgery (N = 118)

P

Age at diagnosis 

(years)

0.854

<50 64(51.2%) 58(49.2%)

≥50 61(48.8%) 60(50.8%)

T stage 0.009

T1 4(3.2%) 1(0.8%)

T2 46(36.8%) 24(20.3%)

T3 17(13.6%) 14(11.9%)

T4 58(46.4%) 79(67.0%)

N stage 0.027

N0 12(9.6%) 2(1.7%)

N1 35(28.0%) 35(28.0%)

N2 41(32.8%) 36(30.5%)

N3 37(29.6%) 45(38.1%)

Metastatic site

Bone 69(55.2%) 66(55.9%) 0.909

Lung 39(31.2%) 60(50.8%) 0.002

Liver 34(27.2%) 38(32.2%) 0.395

Brain 5(4.0%) 10(8.5%) 0.158

Soft tissue 31(24.8%) 52(44.1%) 0.001

Visceral organ 64(51.2%) 84(71.2%) 0.001

Number of 

metastatic sites

0.327

<3 116(92.8%) 93(78.8%)

≥3 9(7.2%) 25(21.2%)

ER status 0.320

Positive 87(69.6%) 75(63.6%)

Negative 38(30.4%) 43(36.4%)

PR status 0.704

Positive 74(59.2%) 67(56.8%)

Negative 51(40.8%) 51(43.2%)

HER2 status 0.081

Positive 64(51.2%) 53(44.9%)

Negative 58(46.4%) 55(46.6%)

Unknown 3(2.4%) 10(8.5%)

Chemotherapy 0.136

Yes 119(95.2%) 94(79.7%)

No 6(4.8%) 24(20.3%)

Endocrine therapy 0.000

Yes 58(46.4%) 29(24.6%)

No 67(53.6%) 89(75.4%)

Anti-HER2 therapy 0.062

Yes 25(20.0%) 21(17.8%)

No 100(80.0%) 97(82.2%)

(Continued)

Table 2 (Continued). 

Variable Patients with 
Surgery (N = 125)

Patients without 
Surgery (N = 118)

P

Radiotherapy

Yes 34(27.2%) 14(11.9%) 0.052

No 91(72.8%) 104(88.1%)

Abbreviations: IDC, infiltrative ductal carcinoma; LC, lobular carcinoma; ER, 
estrogen receptor; HER2, human epidermal growth factor 2; PR, progesterone 
receptor.
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advanced breast cancer, and the role of resection of pri-
mary focus in the treatment of Stage IV breast cancer is 
still controversial.

Some studies suggest that resecting the primary tumor 
can increase the release of angiogenic factors, increase the 

angiogenesis of metastatic tumor and the infiltration of 
chemotherapeutic drugs, and improve the chemotherapeu-
tic sensitivity.13,14 Moreover, surgical removal of necrotic 
tissue and tumor tissue with poor blood supply can elim-
inate those tissues that are not sensitive to chemotherapy. 

Table 4 Multivariable Analysis Predicting OS in Stage IV Breast Cancer Patients

Variable N HR (95% CI) P value

Surgery (yes vs no) 243 0.56 (0.32–0.78) 0.000

Age (<50 vs ≥50 yr) 243 1.01(0.73–1.33) 0.812

Bone metastasis 243 0.79 (0.54–1.26) 0.062
Visceral organ metastasis 243 2.38 (1.37–3.35) 0.000

Number of metastases(continuous) 243 1.05 (0.72–1.48) 0.069

ER(+ vs.-) 243 0.54 (0.41–0.85) 0.000
PR(+ vs.-) 243 0.68 (0.55–0.82) 0.002

HER2(+ vs.-) 243 1.52 (0.81–1.66) 0.553

Abbreviations: HR, hazard ratio; ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor 2.

Table 3 Univariable Analysis Predicting OS in Stage IV Breast Cancer Patients

Variable N HR (95% CI) P value

Surgery (yes vs no) 243 0.53 (0.36–0.86) 0.002
Age (<50 vs ≥50 yr) 243 1.12(0.75–1.27) 0.709

Bone metastasis 243 0.84 (0.63–1.63) 0.746

Visceral organ metastasis 243 2.15 (1.22–3.86) 0.000
Number of metastases(continuous) 243 1.24(0.69–1.54) 0.054

ER(+ vs.-) 243 0.66 (0.59–0.94) 0.001

PR(+ vs.-) 243 0.73 (0.58–0.82) 0.029
HER2(+ vs.-) 243 1.46 (0.62–1.83) 0.065

Abbreviations: HR, hazard ratio; ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor 2.

Figure 1 Kaplan–Meier curves estimate overall survival in de novo stage IV breast 
cancer (Median survival was 35 months in the surgery group vs 22 months in the no 
surgery group; Log rank test: P = 0.006).

Figure 2 Kaplan–Meier curves estimate overall survival in de novo stage IV breast 
cancer with bone metastasis only (Median survival was 40 months in the surgery 
group vs 23 months in the no surgery group; Log rank test: P = 0.017).
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In addition, removal of tumor stem cells from primary foci 
reduces the production of drug-resistant cell lines. The 
“self-planting” theory holds that the primary tumor is not 
only the source of the metastasis but also the tumor cells 
from the primary tumor can return to the primary tumor 
and continue to grow through the circulatory system, these 
results suggest that circulating tumor cells are helpful for 
tumor growth, and resection of primary tumor can inhibit 
tumor growth.15 Omard et al demonstrated that primary 
tumors can affect the progression of metastatic tumors by 

the release of immunosuppressive cells (MDSCs). Surgical 
removal of the primary tumor can increase the expression 
of CD4 +/CD8 + T lymph node cells, to promote the 
recovery of immune response, extend the survival of 
patients.16

The earliest clinical study was a retrospective study 
from The National Cancer Data Base (NCDB). It included 
a total of 16,023 newly diagnosed stage IV breast cancer 
patients from 1990 to 1993. Of these patients, 57.2% 
underwent primary resection (including breast-conserving 
surgery and mastectomy). The risk of death was reduced 
by 39% in patients who had negative results for surgical 
margin cancer. The 3-year survival rate was 35%, com-
pared with 26% in the positive group and 17.3% in the 
non-operative group.17 Gnerlich et al collected data from 
the SEER (Surveillance, Epidemiology, and End Results) 
database from 1988 to 2003 and enrolled 9734 patients 
with newly diagnosed stage IV breast cancer whose med-
ian survival was longer in the surgery group than in the 
non-surgery group (36 months vs 21 months, P<0.001). 
The mean time of death during follow-up was 18 months 
and 7 months, respectively (P<0.001).18 In another study 
from the Baylus School of Medicine,19 the median survi-
val was 27.1 months in the surgical group and 16.8 months 
in the nonsurgical group of 807 newly diagnosed stage IV 
breast cancer patients, the survival time of the operation 
group was significantly prolonged (P<0.0001). 
Multivariate analysis showed that primary tumor resection 
was one of the independent prognostic factors in newly 
diagnosed stage IV breast cancer (P=0.006). However, 
most of the patients in the non-operative group in this 
study were stage IV breast cancer patients with ER, PR 
negative and multiple organ metastases or multiple metas-
tases and large tumors. The lack of comparability of these 
studies may lead to inaccuracy of their results.

At present, the international prospective control study on 
whether or not to operate on the newly diagnosed stage IV 
breast cancer gradually attracts more and more attention. In a 
Turkish randomized prospective trial (MF07-01), patients 
were randomized into surgery and no surgery groups. The 
3-year OS of the two groups was 60% vs 51%, and there was 
no significant difference. However, the OS difference was 
seen on prolonged follow-up, showed a 5-year OS benefit of 
surgery in younger patients (age < 55 years), “bone only” 
metastasis group, and in ER-positive patients.3 On the con-
trary, A randomized prospective trial in India 
(NCT00193778) and a registry-based prospective study in 

Figure 4 Kaplan–Meier curves estimate overall survival in de novo stage IV breast 
cancer with visceral metastases (Median survival was 26 months in the surgery 
group vs 23 months in the no surgery group; Log rank test: P = 0.685).

Figure 3 Kaplan–Meier curves estimate overall survival in de novo stage IV breast 
cancer with metastases sites ≤3 (Median survival was 35 months in the surgery 
group vs 22 months in the no surgery group; Log rank test: P = 0.014).
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the United States (TBCRC013) have shown no survival 
benefit in patients treated with primary surgery.4,12 The 
Indian study enrolled 350 newly diagnosed breast cancer 
patients after six cycles of effective anthracycline chemother-
apy, the patients were randomly divided into local treatment 
group (surgery and adjuvant radiotherapy if necessary) and 
non-local treatment group. Although there was a significant 
benefit in terms of local recurrence-free survival with local 
treatment, there was no benefit for OS. However, taxanes 
were not used in palliative care in this study cohort, and only 
2% of HER2-positive patients received targeted therapy with 
Herceptin. The TBCRC013 study included 112 newly diag-
nosed stage IV breast cancer patients undergoing first-line 
systemic therapy, after first-line chemotherapy, local surgery 
was performed in 41% of the patients in the effective group, 
and there was no significant difference in 3-year OS between 
surgery group and non-surgery group. Therefore, the inves-
tigators believed that the efficacy of chemotherapy is an 
important prognostic factor in newly diagnosed stage IV 
breast cancer patients, and that local surgery does not further 
improve survival benefits when systemic therapy is effective. 
These varied results may be attributed to the heterogeneity of 
stage IV breast cancer, so there is a need to identify the exact 
cohort of patients who can be expected to benefit from local 
surgery.

The purpose of this retrospective study was to explore 
whether primary tumor resection affects survival in patients 
with de novo stage IV breast cancer and to identify the 
population that is expected to benefit from the surgery. In 
our study, 51.6% of patients underwent surgery for primary 
tumors, while only 48.4% did not receive surgery. The 
results showed that surgery was associated with better sur-
vival outcomes even after controlling for important variables 
such as age, ER and PR expression, number of metastatic 
sites, and presence of bone metastases. In previous studies, it 
was reported that negative margins, bone-only metastasis 
and systemic therapy were the favorable independent factors 
for survival, while positive margins, overexpression of 
HER2/neu and visceral metastasis were the adverse prog-
nostic factors.7,19,20 In this study, patients with ER and PR 
positive tumors had better prognosis. ER and PR status were 
independent prognostic factors, suggesting that tumor biol-
ogy plays an important role in overall survival. The correla-
tion between biological characteristics of primary tumors 
(such as mitotic index, differentiation, tumor grade) and 
survival rates in cancer patients has been confirmed by 
many related studies.21,22 It is worth noting that in our 
study, only 53.7% hormone receptor-positive patients 

received endocrine therapy, and 39.8% HER2-positive 
patients received HER2-targeted therapy. The main reason 
is that some patients with visceral metastasis or rapid pro-
gress, their systemic treatment was chemotherapy, rather 
than endocrine treatment. In addition, a large proportion of 
patients did not receive HER2-targeted therapy for economic 
reasons. It is clear that failure to receive targeted therapy 
may affect survival. But, there were no significant differ-
ences between the surgical and non-surgical groups with 
regard to receipt of anti-HER2 therapy, so it does not affect 
our prognostic analysis.

Bone is the most common site of metastasis in breast 
cancer patients.23 Patients with bone metastases are more 
sensitive to systemic therapy and have a better prognosis 
than patients with other metastases.24 Thus, patients with 
bone metastases who respond to systemic therapy may 
derive additional benefits from local surgery. Previous 
studies have found that local surgery reduces mortality in 
breast cancer patients with bone metastases.25,26 Our study 
also showed that patients with only bone metastases ben-
efit from surgery. We also observed a less-reported survi-
val advantage in patients with non-visceral metastases or 
≤3 metastasis sites after local surgery.

The effectiveness of local surgery in de novo stage IV 
breast cancer remains uncertain. Our results, which 
showed that resection of primary tumor could significantly 
improve overall survival in de novo stage IV breast cancer, 
are consistent with the findings of several previous studies, 
including one RCT.3 However, it is important to acknowl-
edge that our conclusions are different from two RCTs.4,12 

There are several possible reasons. First, because of our 
retrospective nature, selection bias still played a confusing 
role in the survival–benefit ratio, although we did a Cox 
regression analysis. Second, due to clinical and biological 
heterogeneity in breast cancer, outcomes in stage IV breast 
cancer vary with the site of metastasis, molecular subtype, 
systemic therapy and its response and so on. In Phase III 
trials at Tata Memorial Hospital in India, there was an age 
limit of 65 years, and most of the patients (96%) had 
unresectable, symptomatic tumors. Taxane and HER2-tar-
geted therapy were administered in only a small number of 
patients (4% and 2%, respectively, in local treatment group 
and non-local treatment group). The median follow-up 
duration was relatively short (23 months). In comparison, 
our study included 31 patients over 65 years of age, 48.6% 
(vs 30%) had HER2-positive disease and 39.8% of them 
received HER2 targeted therapy, and 31% had resectable 
tumors. Given the heterogeneity of the disease and varied 
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response rates to locoregional treatment, there is a need to 
identify the exact cohort of patients who can be expected 
to benefit from local surgery in future.

The current study has some limitations because of its 
retrospective nature. First, this is a single-center study with a 
small number of patients, representing only patients from the 
Southwest China. Second, the surgery group included 
patients with more favorable prognostic factors, leading to 
selection bias. It is likely that physicians recommended local 
surgery more readily for patients who did not have a heavy 
tumor burden at the time of the treatment decision. Patients 
who had a good response to systemic therapy may be iden-
tified as having a more controllable disease and require a 
subsequent surgery by chance. Therefore, our findings need 
to be validated in a larger multicenter prospective study.

Conclusions
Our study shows that primary tumor resection in de novo 
stage IV breast cancer patients has a positive effect on 
survival, and surgery is independently associated with 
improved survival. Especially for patients with bone 
metastasis only and ≤3 metastatic sites, the combination 
of local surgery and systemic therapy is reasonable.
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