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KEY POINTS
•	 Primary tumor resection in metastatic breast cancer was associated with favorable overall survival and progression-free survival outcomes.

•	 Patients who achieved a pathological complete response after systemic chemotherapy demonstrated excellent prognosis, with no mortality observed during 
follow-up.

•	 Triple-negative breast cancer, T4 tumors, and axillary lymph node involvement were associated with significantly poorer overall survival.

•	 The development of recurrence and/or new metastasis during follow-up was identified as a strong negative prognostic factor.

•	 Careful multidisciplinary patient selection may optimize the potential benefit of locoregional surgical treatment in metastatic breast cancer.
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ABSTRACT
Objective: This study evaluated the effect of local-regional management of the primary tumor on the prognosis of patients with metastatic 
breast cancer. The primary outcome measure was overall survival, while progression-free survival was assessed as a secondary end-point.

Materials and Methods: We retrospectively analyzed metastatic breast cancer patients who underwent local-regional treatment over a 10-year 
period (May 2013 to May 2023). Sociodemographic and clinicopathological data were extracted from medical records and automated hospital 
systems. Statistical analyses were performed using SPSS.

Results: The study cohort consisted of 76 patients, with a mean age of 50 years and a median follow-up period of 58 months. The progression-
free survival rate was 58%, while overall survival reached 75%, and the 5-year survival rate was 80%. Importantly, no deaths were observed 
among patients who achieved a pathological complete response during follow-up. Analysis of survival outcomes revealed that overall survival 
was significantly reduced in patients with axillary lymph node metastasis compared to those without (p = 0.02), in individuals with triple-
negative breast cancer compared to those with hormone receptor-positive tumors (p = 0.03), in patients with T4 tumors compared to those 
with other T stages (p = 0.04), and in patients who experienced recurrence or distant metastasis during follow-up relative to those who did not 
(p<0.01).

Conclusion: In metastatic breast cancer, surgical resection of the primary tumor was associated with improved overall survival and progression-
free survival. While a response to systemic chemotherapy was a favorable prognostic factor, increased tumor size, axillary lymph node positivity, 
triple-negative status, and the development of new metastasis and/or recurrence during follow-up were associated with poorer outcomes.
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Introduction

Breast cancer is the most frequently diagnosed malignancy 
among women worldwide, accounting for approximately 11.6% 
of all cancer cases. In 2022, an estimated 2.3 million new cases 
were reported, ranking breast cancer the second most common 
cancer globally after lung cancer. Despite major advances in 
screening and treatment, breast cancer remains the fourth 
leading cause of cancer-related mortality, responsible for 
approximately 666,000 deaths annually, which represents 6.9% 
of all cancer-related deaths (1). In newly diagnosed breast cancer 
patients, synchronous distant metastasis is observed in 3.5% to 
10% of cases (2-4).

The most common sites of distant metastasis in breast cancer are 
the bone, lung, liver, and brain. According to the eighth edition 
of the American Joint Committee on Cancer (AJCC) staging system, 
lymph node metastases other than those involving the ipsilateral 
axillary, internal mammary, and supraclavicular nodes are 
classified as distant organ metastases. Ipsilateral supraclavicular 
lymph node involvement is staged as N3c disease. Distant 
(non-regional) lymph nodes include the cervical, contralateral 
axillary, contralateral supraclavicular, and contralateral internal 
mammary nodes. Metastatic spread to these distant lymph 
nodes is categorized as M1 (stage IV) disease (5).

Survival outcomes strongly depend on the stage at diagnosis. In 
patients with non-metastatic localized breast cancer, the 5-year 
survival rate approaches 99%, whereas in locally advanced 
disease, it decreases to about 86%. However, in metastatic breast 
cancer (MBC) patients, this rate drops significantly to 27% (6, 7). 
Given the substantial reduction in survival rates, the importance 
of effective MBC treatment is increasingly recognized. Current 
guidelines recommend primary tumor resection in MBC 
primarily for symptomatic relief and as a palliative measure (8).

In a pivotal trial conducted by the South Western Oncology Group, 
patients with stage IV renal cell carcinoma were randomized to 
receive interleukin-based therapy alone or in combination with 
cytoreductive nephrectomy. The addition of surgery improved 
median overall survival (OS) from 8 months in the non-surgical 
group to 11 months among those who underwent nephrectomy 
(9). These findings have sparked interest in whether similar 
survival benefits could be achieved through aggressive local 
treatment in other metastatic cancers, including breast cancer.

Evidence from several studies has indicated that surgical 
intervention may confer a survival advantage in carefully 
selected patients with MBC (10-16). Improved OS has been most 
frequently observed in those with hormone receptor-positive 
disease, limited metastatic involvement, favorable response 
to systemic therapy (ST), and achievement of negative surgical 
margins. Nevertheless, the role of surgery in this setting remains 

controversial. While some investigations have demonstrated 
an association with improved OS, others report minimal or no 
survival advantage, supporting the use of surgery mainly for 
palliative purposes (17-20).

This study was designed to address the ongoing uncertainty 
regarding the survival impact of primary tumor resection in 
MBC. The main objective was to determine whether locoregional 
treatment of the primary lesion improved OS in patients with 
stage IV disease. OS serves as the primary endpoint, with 
progression-free survival (PFS) defined as the secondary outcome.

Materials and Methods

This retrospective analysis included patients who underwent 
surgical treatment over a 10-year period, from May 2013 to 
May 2023. Patient data were collected from the records of cases 
managed by a single academic breast surgeon. Inclusion criteria 
comprised patients whose treatment plans were discussed and 
approved by the breast council, and who consistently attended 
routine follow-up visits.

Data on patient demographics, clinicopathological 
characteristics, and treatment outcomes were extracted from 
automated hospital systems and manually maintained patient 
files. The study focused on patients with MBC, including those 
with oligometastatic or multiple metastases, who received 
adjuvant chemotherapy (CT) and were deemed by the breast 
council to gain benefit from primary tumor resection.

This study evaluated the prognostic impact of primary tumor 
resection in patients with MBC by analyzing OS and PFS as its 
primary and secondary end-points, respectively.

For each patient, demographic information including age and 
gender was recorded. Tumor characteristics were documented, 
including tumor size, laterality, histological type, grade, and 
hormone receptor status, as well as regional lymph node 
involvement and sites of distant metastasis. The diagnosis of 
distant organ metastases was established based on imaging 
findings and histopathological confirmation. Disease stage was 
determined according to the 8th edition of the AJCC staging system. 
Recurrence data, including the date and type of recurrence, 
were also collected. Information on treatment modalities, such 
as surgical procedures, radiotherapy, CT, and hormonal therapy, 
was obtained. Finally, follow-up data, including the date of 
the last visit, recurrence, metastasis, and mortality during the 
follow-up period, were recorded. In this study, PFS was evaluated 
by analyzing dates of recurrence and metastasis dates, while OS 
was assessed using recorded death.

Patients were excluded from the study if their medical records 
were missing or incomplete, if they failed to attend routine 
follow-up visits, or if there was no documented breast cancer 
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multidisciplinary council decision regarding their treatment 
plan.

Ethical Approval: This study received ethical approval from 
the University of Health Sciences Türkiye, Hamidiye Faculty of 
Medicine Scientific Research Ethics Committee (decision no: 
19/20) on 03.11.2023. The study was conducted in accordance 
with the ethical principles of the Declaration of Helsinki.

Statistical Analysis

Statistical analysis was conducted using SPSS (IBM Inc., Armonk, 
NY, USA). Categorical variables were summarized using frequency 
and percentage values. For numerical variables, the arithmetic 
mean ± standard deviation was reported if the data followed 
a normal distribution; otherwise, the median (minimum-
maximum) values were provided.

Comparisons between groups for categorical data were evaluated 
using the chi-square test, with Fisher’s exact test applied in cases 
where the assumptions for the chi-square test were not fulfilled.

For comparisons between two groups, of continuous data 
normally distributed variables were analyzed using the 
independent samples t-test, whereas non-normally distributed 
variables were assessed with the Mann-Whitney U test.

Survival outcomes were evaluated with Kaplan-Meier analysis, 
and differences between groups were compared using the log-
rank test. A two-sided p-value <0.05 was considered statistically 
significant.

Results

This study included patients who underwent surgical treatment 
between May 2013 and May 2023. A total of 1,404 patients who 
underwent breast cancer surgery by a single faculty member 
were reviewed. Among these, 76 (5.4%) diagnosed with stage 4 
breast cancer (characterized by distant organ metastasis) were 
included in the study (Table 1).

The OS rate was 64.3% in patients aged 55 years and older, 
compared to 81.3% in those younger than 55 years.

During the follow-up period, no mortality was observed among 
patients who attained a pathological complete response 
(pCR). Patients with T4 tumors had significantly lower OS rates 
compared to those with other T stages (p = 0.04) (Table 2).

Axillary nodal involvement was a significant negative prognostic 
factor for both OS (p = 0.02) and PFS (p = 0.001). A higher 
number of involved lymph nodes was associated with poorer 
survival outcomes, achieving statistical significance for PFS (p = 
0.001) and showing a significant trend for OS (p = 0.03) (Table 3).

Table 1. Sociodemographic characteristics

Number of patients (n) 76

Age

Age, years, mean ± SD 49.9±12.5

<55 (n) 48

≥55 (n) 28

Follow-up, months, mean ± SD 58.1±30.6

SD: Standard deviation

Table 2. Pathological data

Tumor size, T score, n (%)

Pathological complete response 11 (14)

T1 32 (42)

T2 22 (29)

T3 2 (3)

T4 9 (12)

Histologic grade, n (%)

Grade I 8 (11)

Grade II 42 (55)

Grade III 26 (34)

Tumor type, n (%)

Invasive ductal 52 (68)

Invasive lobular 5 (7)

Invasive 17 (22)

Mucinous 2 (3)

ER/PR (+), n (%) 60 (79)

HER2/neu (+), n (%) 23 (30)

Triple negative, n (%) 6 (8)

Ki-67% mean ± SD 26.2±2.3

Axillary lymph node, n (%)

N0 27 (35)

N1 25 (33)

N2 19 (25)

N3 5 (7)

SD: Standard deviation; PR: Progesterone receptor; ER: Estrogen receptor

Table 3. Survival according to axillary lymph node status

Axillary lymph node Overall survival (%) Progression-free 
survival (%)

N0 92.6 88.9

N1 76.0 56.0

N2 57.9 31.6

N3 40.0 0
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The OS rate was 50% in patients with triple-negative breast 
cancer (TNBC), compared to 77.1% in other patients. TNBC was 
significantly associated with reduced OS (p = 0.03).

Lung, liver, and brain metastases are classified as visceral organ 
metastases. The presence of visceral organ metastasis did not 
significantly affect the OS rate (p = 0.6) (Table 4).

In terms of distant organ metastasis, there was no difference 
between single and multiple metastases for, the OS rate (p = 0.1).

The surgical procedure performed on the patients was mostly 
mastectomy. All of the patients received adjuvant CT (Table 5).

Progression (including recurrence, metastasis, or death) occurred 
in 32 (42.1%) patients during the follow-up period. Of these, 
19 patients (25%) had died. Among the deceased, 12 (15.8%) 
developed metastasis, while three (3.95%) experienced both 
recurrence and metastasis (Table 6).

In the cohort of 57 patients who did not die, metastasis 
developed in 11 (14.5%), and recurrence occurred in two (2.6%).

Patients who died were followed for an average of 52.3 months, 
while those who survived were followed for an average of 61.5 
months. The PFS rate was 57.9%±6.2% (Figure 1). OS rate was 
75%±5.9%. The 5-year survival rate was 80.3%±1.28% (Figure 2).

A total of 28 (36.8%) patients developed recurrence and/or 
metastasis during follow-up. The OS rate in these patients 
was 46.4%, compared to 91.7% in those without recurrence or 
metastasis. The development of recurrence and/or metastasis 
during follow-up significantly decreased the OS rate (p<0.01).

Table 4. Metastasis status

Solitary/multiple metastasis, n (%)

Solitary 55 (72)

Multiple 21 (28)

Metastasis site, n (%)*

Lung 13 (17)

Liver 8 (11)

Bone 35 (46)

Distant lymph node 46 (61)

Solid organ metastasis, n (%) 21 (28)

*Some patients had multiple metastatic sites

Table 5. Treatment

Preoperative chemotherapy, n (%) 60 (79)

Adjuvant chemotherapy, n (%) 76 (100)

Adjuvant radiotherapy, n (%) 66 (87)

Hormone therapy, n (%) 59 (78)

Trastuzumab 23 (30)

Surgical procedure, n (%)

BCS + SLNB 3 (4)

BCS + ALND 4 (5)

Mastectomy + SLNB 5 (7)

Mastectomy + ALND 64 (84)

BCS: Breast-conserving surgery; SLNB: Sentinel lymph node biopsy; ALND: Axillary 
lymph node dissection

Table 6. Follow-up

Progression (recurrence, metastasis, and death), n (%) 32 (42)

Metastasis on follow-up, n (%) 26 (34)

Metastasis site, n (%)

Lung 11 (14)

Liver 5 (7)

Brain 1 (1)

Bone 8 (11)

Adnexus 1 (1)

Recurrence on follow-up, n (%) 5 (7)

Recurrence site, n (%)

Same breast 2 (3)

Contralateral breast 2 (3)

Bilateral breasts 1 (1)

Death, n (%) 19 (25)

Figure 1. Progression-free survival
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Discussion and Conclusion

MBC is generally considered an incurable disease, and systemic 
therapies remain the cornerstone of treatment (21). Current 
guidelines recommend primary tumor resection in MBC 
primarily for symptomatic relief and as a palliative measure (8). 
The role of locoregional therapy (LRT) in MBC treatment remains 
controversial, with no clear consensus in the literature regarding 
its impact on OS. However, the National Comprehensive Cancer 
Network guidelines suggest that LRT may be considered for 
selected patients (22).

In the randomized controlled MF07-01 trial conducted in 2021, 
a 10-year follow-up revealed that the OS rate in the LRT group 
was 14% higher compared to the group receiving ST alone (23). 
Similarly, a review of 24,150 cases from the National Cancer 
Data Base demonstrated significantly higher 5-year and 10-year 
OS rates in patients who underwent surgery compared to those 
treated with ST alone (11). However, conflicting evidence exists. 
A study conducted in India found no significant difference in OS 
rates between the LRT and ST groups (24). In addition, the ECOG-
ACRIN 2108 multicenter trial reported no significant difference 
in OS rates between LRT and ST over a 3-year follow-up period 
(25).

The literature reports a 5-year survival rate of 27% for MBC (6, 7). 
In this study, the 5-year OS rate for MBC patients who underwent 
surgery was 80%, significantly higher than the reported average. 
Patients undergoing surgery may represent a selected group with 
better performance status and lower metastatic burden. These 
findings suggest that LRT may have a substantial impact on OS 
in MBC patients, though further research is needed to reconcile 
these disparities and establish definitive guidelines.

In the ECOG-ACRIN 2108 multicenter trial, during the 3-year 
follow-up period, locoregional progression or recurrence was 
significantly higher in the ST arm compared to the LRT arm 
(25.6% vs. 10.2%; p = 0.003) (25). In the present study, the PFS rate 
in MBC patients who underwent surgery was 58%, significantly 
higher than the PFS rates reported in the literature for patients 
receiving ST alone, again this may have been in part due to the 
selected nature of the study cohort.

In a study conducted in Türkiye in 2019, the average age at 
diagnosis for breast cancer was 51 years (range: 14–97) (26). 
Similarly, Soran et al. (23) reported a significant OS benefit 
in MBC patients under the age of 55 years who underwent 
primary surgery. Consistent with previous reports, the mean 
age at diagnosis in our cohort was 50 years. Although patients 
younger than 55 years showed a trend toward improved OS, 
this difference did not reach statistical significance. Studies with 
larger cohorts are warranted to confirm and further investigate 
this potential association.

In a meta-analysis, patients who received neoadjuvant CT and 
achieved a pCR demonstrated significantly higher OS rates 
(27). Consistent with these findings, there was no mortality 
during follow-up among patients who achieved pCR following 
preoperative CT in the cohort of the present study. These results 
suggest that MBC patients who respond favorably to CT have an 
improved prognosis. However, more comprehensive analyses 
involving longer follow-up periods and larger patient cohorts are 
necessary to validate these findings.

TNBC is characterized by rapid growth, aggressive clinical 
behavior, early metastasis, and poor prognosis, accompanied 
by greater proliferation (28). Consistent with previous literature, 
the pesent study found that TNBC patients who underwent 
surgical resection had a worse prognosis compared to those with 
hormone receptor-positive tumors. Moreover, a previous cohort 
study reported that LRT did not significantly impact OS in TNBC 
patients (14). Further research involving larger patient cohorts is 
necessary to explore the potential OS benefits of LRT in the TNBC 
population.

In another study, a significant OS benefit was observed with LRT 
in estrogen receptor (ER)/progesterone receptor (PR)-positive, 
HER2/neu-negative patients during a 10-year follow-up period. 
The only variable that demonstrated a statistically significant 
favorable prognostic effect was a positive ER status (23). In the 
present study, ER-positive and HER2/neu-negative status did not 
impact the prognosis. The prognosis was only poor for patients 
with TNBC.

Multivariate analyses revealed that the presence of visceral 
metastasis was an unfavorable prognostic factor (29-31). Among 

Figure 2. Overall survival
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patients with MBC, including those presenting with visceral 
metastases at initial diagnosis, receipt of LRT was associated with 
a significant improvement in OS compared with patients who 
did not undergo such treatment (14). In another study, surgery 
reduced OS in patients with multiple visceral organ metastases, 
while surgical treatment increased OS in those with bone 
metastasis (32). Contrary to some publications, our study did not 
identify a significant association between visceral involvement 
and OS outcomes. Larger studies with multivariate analyses are 
needed to further investigate this relationship.

According to aggregated study results, the greatest OS benefit 
from LRT was observed in subgroups with lower-volume 
metastatic disease, particularly in cases where metastasis was 
isolated to a single site or restricted to the skeletal system (10, 
33). Another study found that MBC patients with a single bone 
metastasis had significantly higher OS rates (23). However, in this 
study, factors such as single organ metastasis, multiple organ 
metastasis, bone metastasis alone, and bone metastasis without 
visceral organ involvement did not affect OS, possibly due to the 
relatively small study cohort in the present study. Further studies 
with larger sample sizes are recommended.

Local progression within a study was characterized as ‘local 
progression/symptom recurrence’ (LPRS). The analysis 
indicated that surgical intervention for the primary tumor was 
associated with a reduced incidence of LPRS in MBC patients. 
Furthermore, the absence of LPRS constituted a significant 
prognostic factor, as evidenced by a markedly superior median 
OS of 45 months compared to 2.9 months in patients with LPRS 
(p = 0.001) (34). In the present study and, consistent with the 
literature, the development of recurrence and/or metastasis 
during follow-up was identified as a negative prognostic factor. 
In MBC, primary tumor resection was associated with a positive 
prognostic impact on OS and PFS. Response to systemic CT was 
also considered a favorable prognostic factor. Conversely, factors 
such as increased tumor size, axillary lymph node positivity, 
triple-negative status, and the development of new metastases 
or recurrence during follow-up were negative prognostic 
indicators. The treatment of MBC should be tailored to each 
patient. In multidisciplinary tumor boards, surgical treatment 
should be considered for suitable patients, with prognostic 
factors taken into account. Ongoing research will help clarify the 
role of primary surgery in this setting.

Ethics

Ethics Committee Approval: This study received ethical approval 
from the University of Health Sciences Türkiye, Hamidiye Faculty of 
Medicine Scientific Research Ethics Committee (decision no: 19/20) 
on 03.11.2023.

Informed Consent: Retrospective study.

Footnotes

Authorship Contributions

Surgical and Medical Practices: M.A.E.; Concept: E.B., M.A.E.; 
Design: E.B., A.S.M.; Data Collection and/or Processing: A.S.M.; 
Analysis and/or Interpretation: E.B.; Literature Search: E.B.; 
Writing: E.B., M.A.E.

Conflict of Interest: The authors have no conflicts of interest to 
declare.

Financial Disclosure: The authors declared that this study has 
received no financial support.

References
1.	 Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjomataram I, et 

al. Global cancer statistics 2022: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 countries. 2024; 74: 229-263. 
(PMID: 38572751) [Crossref]

2.	 Blanchard DK, Bhatia P, Hilsenbeck SG, Elledge RM. Does surgical 
management of stage IV breast cancer affect outcome? Breast Cancer Res 
Treat. 2006; 100(Suppl 1): S118. [Crossref]

3.	 Carmichael AR, Anderson ED, Chetty U, Dixon JM. Does local surgery have a 
role in the management of stage IV breast cancer? Eur J Surg Oncol. 2003; 
29: 17-19. (PMID: 12559070) [Crossref]

4.	 Gnerlich J, Jeffe DB, Deshpande AD, Beers C, Zander C, Margenthaler JA. 
Surgical removal of the primary tumor increases overall survival in patients 
with metastatic breast cancer: analysis of the 1988-2003 SEER data. Ann Surg 
Oncol. 2007; 14: 2187-2194. (PMID: 17522944) [Crossref]

5.	 Giuliano AE, Edge SB, Hortobagyi GN. Eighth edition of the AJCC cancer 
staging manual: breast cancer. Ann Surg Oncol. 2018; 25: 1783-1785. (PMID: 
29671136) [Crossref]

6.	 Howlader N, Noone AM, Krapcho M, Miller D, Brest A, Yu M, et al. SEER cancer 
statistics review, 1975-2016. Bethesda (MD): National Cancer Institute; 2019. 
[Crossref]

7.	 American Cancer Society. Breast cancer facts & figures 2019-2020. Atlanta 
(GA): American Cancer Society; 2019. p. 1-44. [Crossref]

8.	 Gradishar WJ, Anderson BO, Abraham J, Aft R, Agnese D, Allison KH, et al. 
NCCN clinical practice guidelines in oncology: breast cancer. Plymouth 
Meeting (PA): National Comprehensive Cancer Network; 2020. [Crossref]

9.	 Flanigan RC, Salmon SE, Blumenstein BA, Bearman SI, Roy V, McGrath PC, 
et al. Nephrectomy followed by interferon alfa-2b compared with interferon 
alfa-2b alone for metastatic renal-cell cancer. N Engl J Med. 2001; 345: 1655-
1659. (PMID: 11759643) [Crossref]

10.	 Harris E, Barry M, Kell MR. Meta-analysis to determine if surgical resection 
of the primary tumour in the setting of stage IV breast cancer impacts on 
survival. Ann Surg Oncol. 2013; 20: 2828-2834. (PMID: 23653043) [Crossref]

11.	 Lane WO, Thomas SM, Blitzblau RC, Plichta JK, Rosenberger LH, Fayanju OM, 
et al. Surgical resection of the primary tumor in women with de novo stage 
IV breast cancer: contemporary practice patterns and survival analysis. Ann 
Surg. 2019; 269: 537-544. (PMID: 29227346) [Crossref]

12.	 Lin Y, Huang K, Zeng Q, Zhang J, Song C. Impact of breast surgery on survival 
of patients with stage IV breast cancer: a SEER population-based propensity 
score matching analysis. PeerJ. 2020; 8: e8694. (PMID: 32219021) [Crossref]

13.	 Neuman HB, Morrogh M, Gonen M, Van Zee KJ, Morrow M, King TA. Stage 
IV breast cancer in the era of targeted therapy: does surgery of the primary 
tumor matter? Cancer. 2010; 116: 1226-1233. (PMID: 20101736) [Crossref]

https://www.doi.org/10.3322/caac.21834
https://www.doi.org/10.1053/ejso.2002.1339
https://www.doi.org/10.1245/s10434-007-9438-0
https://www.doi.org/10.1245/s10434-018-6486-6
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/breast-cancer-facts-and-figures-2019-2020.pdf
https://www.doi.org/10.6004/jnccn.2024.0035
https://www.doi.org/10.1056/NEJMoa003013
https://www.doi.org/10.1245/s10434-013-2998-2
https://www.doi.org/10.1097/SLA.0000000000002621
https://www.doi.org/10.7717/peerj.8694
https://www.doi.org/10.1002/cncr.24873


Balcı et al. 
Metastatic Breast Cancer and Surgery

Eur J Breast Health
2026;22(4):386-392

392

14.	 Pons-Tostivint E, Kirova Y, Lusque A, Campone M, Geffrelot J, Mazouni C, 
et al. Survival impact of locoregional treatment of the primary tumor in 
de novo metastatic breast cancers in a large multicentric cohort study: a 
propensity score-matched analysis. Ann Surg Oncol. 2019; 26: 356-365. 
(PMID: 30539492) [Crossref]

15.	 Ruiterkamp J, Ernst MF, van de Poll-Franse LV, Bosscha K, Tjan-Heijnen 
VC, Voogd AC. Surgical resection of the primary tumour is associated with 
improved survival in patients with distant metastatic breast cancer at 
diagnosis. Eur J Surg Oncol. 2009; 35: 1146-1151. (PMID: 19398188) [Crossref]

16.	 Thomas A, Khan SA, Chrischilles EA, Schroeder MC. Initial surgery and 
survival in stage IV breast cancer in the United States, 1988-2011. JAMA Surg. 
2016; 151: 424-431. (PMID: 26629881) [Crossref]

17.	 Cady B, Nathan NR, Michaelson JS, Golshan M, Smith BL. Matched pair 
analyses of stage IV breast cancer with or without resection of primary breast 
site. Ann Surg Oncol. 2008; 15: 3384-3395. (PMID: 18726129) [Crossref]

18.	 Dominici L, Najita J, Hughes M, Niland J, Marcom P, Wong YN, et al. Surgery 
of the primary tumor does not improve survival in stage IV breast cancer. 
Breast Cancer Res Treat. 2011; 129: 459-465. (PMID: 21713372) [Crossref]

19.	 Lee JS, Toktas O, Soran A. Role of locoregional treatment in de novo stage IV 
breast cancer. Clin Med Insights Oncol. 2020; 14: 1179554920942440. (PMID: 
32994701) [Crossref]

20.	 Teshome M. Role of operative management in stage IV breast cancer. Surg 
Clin North Am. 2018; 98: 859-868. (PMID: 30005779) [Crossref]

21.	 Nicolini A, Carpi A. Advanced breast cancer: an update and controversies on 
diagnosis and therapy. Biomed Pharmacother. 2003; 57: 439-446. (PMID: 
14637386) [Crossref]

22.	 National Comprehensive Cancer Network (NCCN). NCCN clinical practice 
guidelines in oncology: breast cancer. Version 2.2025. Plymouth Meeting 
(PA): NCCN; 2025 [cited 2025 Mar 13]. [Crossref]

23.	 Soran A, Ozmen V, Ozbas S, Karanlik H, Muslumanoglu M, Igci A, et al.; 
MF07-01 Study Group. Primary surgery with systemic therapy in patients 
with de novo stage IV breast cancer: 10-year follow-up; protocol MF07-01 
randomized clinical trial. J Am Coll Surg. 2021; 233: 742-751.e5. (PMID: 
34530124) [Crossref]

24.	 Badwe R, Hawaldar R, Nair N, Kaushik R, Parmar V, Siddique S, et al. 
Locoregional treatment versus no treatment of the primary tumour in 
metastatic breast cancer: an open-label randomised controlled trial. Lancet 
Oncol. 2015; 16: 1380-1388. (PMID: 26363985) [Crossref]

25.	 Khan SA, Zhao F, Solin LJ, Goldstein LJ, Cella D, Basik M, et al. A randomized 
phase III trial of systemic therapy plus early local therapy versus systemic 
therapy alone in women with de novo stage IV breast cancer: a trial of the 
ECOG-ACRIN Research Group (E2108). J Clin Oncol. 2020; 38: LBA2. [Crossref]

26.	 Özmen V, Özmen T, Doğru V. Breast cancer in Turkey; an analysis of 20.000 
patients with breast cancer. Eur J Breast Health. 2019; 15: 141-146. Erratum 
in: Eur J Breast Health. 2019; 15: 276. (PMID: 31312788) [Crossref]

27.	 Spring LM, Fell G, Arfe A, Sharma C, Greenup R, Reynolds KL, et al. Pathologic 
complete response after neoadjuvant chemotherapy and impact on breast 
cancer recurrence and survival: a comprehensive meta-analysis. Clin Cancer 
Res. 2020; 26: 2838-2848. (PMID: 32046998) [Crossref]

28.	 Senkus E, Kyriakides S, Ohno S, Penault-Llorca F, Poortmans P, Rutgers E, et 
al. Primary breast cancer: ESMO clinical practice guidelines for diagnosis, 
treatment and follow-up. Ann Oncol. 2015; 26(Suppl 5): v8-v30. [Crossref]

29.	 Co M, Ng J, Kwong A. De-novo metastatic breast cancers with or without 
primary tumor resection - a 10-year study. Cancer Treat Res Commun. 2019; 
19: 100118. (PMID: 30825858) [Crossref]

30.	 Fields RC, Jeffe DB, Trinkaus K, Zhang Q, Arthur C, Aft R, et al. Surgical 
resection of the primary tumor is associated with increased long-term 
survival in patients with stage IV breast cancer after controlling for site 
of metastasis. Ann Surg Oncol. 2007; 14: 3345-3351. (PMID: 17687611) 
[Crossref]

31.	 Nguyen DH, Truong PT, Walter CV, Hayashi E, Christie JL, Alexander C. 
Limited M1 disease: a significant prognostic factor for stage IV breast cancer. 
Ann Surg Oncol. 2012; 19: 3028-3034. (PMID: 22476751) [Crossref]

32.	 Wang K, Shi Y, Li ZY, Xiao YL, Li J, Zhang X, et al. Metastatic pattern 
discriminates survival benefit of primary surgery for de novo stage IV breast 
cancer: a real-world observational study. Eur J Surg Oncol. 2019; 45: 1364-
1372. (PMID: 30837102) [Crossref]

33.	 Petrelli F, Barni S. Surgery of primary tumors in stage IV breast cancer: an 
updated meta-analysis of published studies with meta-regression. Med 
Oncol. 2012; 29: 3282-3290. (PMID: 22843291) [Crossref]

34.	 Si Y, Yuan P, Hu N, Wang X, Ju J, Wang J, et al. Primary tumor surgery for 
patients with de novo stage IV breast cancer can decrease local symptoms 
and improve quality of life. Ann Surg Oncol. 2020; 27: 1025-1033. (PMID: 
31970572) [Crossref]

https://www.doi.org/10.1245/s10434-018-6831-9
https://www.doi.org/10.1016/j.ejso.2009.03.012
https://www.doi.org/10.1001/jamasurg.2015.4539
https://www.doi.org/10.1245/s10434-008-0085-x
https://www.doi.org/10.1007/s10549-011-1648-2
https://www.doi.org/10.1177/1179554920942440
https://www.doi.org/10.1016/j.biopha.2003.09.003
https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf. Accessed March 13, 2025
https://www.doi.org/10.1016/j.jamcollsurg.2021.08.686
https://www.doi.org/10.1016/S1470-2045(15)00135-7
HTTPS://WWW.DOI.ORG/10.1200/JCO.2020.38.18_suppl.LBA2
https://www.doi.org/10.5152/ejbh.2019.4890
https://www.doi.org/10.1158/1078-0432.CCR-19-3492
https://www.doi.org/10.1093/annonc/mdt284
https://www.doi.org/10.1016/j.ctarc.2019.100118
https://www.doi.org/10.1245/s10434-007-9527-0
https://www.doi.org/10.1245/s10434-012-2333-3
https://www.doi.org/10.1016/j.ejso.2019.02.013
https://www.doi.org/10.1007/s12032-012-0310-0
https://www.doi.org/10.1245/s10434-019-08092-2

