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Introduction

Of all breast cancer patients, 5–10% present with stage IV 
disease at the time of primary diagnosis [1]. The 5-year overall 
survival (OS) in these patients reaches 20% (historical me-
dian survival 16–29 months), and 2–5% are long-term survi-
vors [2–4]. Treatment goals in stage IV disease are prolonga-
tion of survival, control of tumor burden, reduction of cancer-
related symptoms and maintenance of quality of life. The role 
of the treatment of the primary cancer and its impact on 
distant metastases and survival is controversial. In other 
aggressive metastatic cancers like ovarian, renal, colorectal 
and gastric cancer, an association between decrease in tumor 
burden and improvement of survival has been shown in the 
past [5–14]. There are different theories to explain this bene-
fit. It was shown that resection of the primary tumor can 
remove tumor-induced immunosuppression, stops self-seed-
ing of primary tumor cells to distant sites and may remove a 
source of potentially chemoresistant cell lines [15–19]. By 
contrast, animal models demonstrated that removing the 
primary tumor can stimulate metastatic growth [20–22]. In 
humans, general anesthesia and surgery decrease immune 
response [23].

The current National Comprehensive Cancer Network 
(NCCN) guidelines recommend surgery of the primary tumor 
after systemic therapy only for patients requiring palliation of 
symptoms, if complete local clearance of tumor can be ob-
tained and if other sites of disease are not immediately threat-
ening to life [24]. The German Gynecological Oncology 
Group (Arbeitsgemeinschaft Gynäkologische Onkologie, 
AGO) guidelines allow surgical resection of the primary 
tumor and axillary lymph nodes in individual stage IV cases 
without further characterization of whether this could benefit 
the patient. The guidelines give no recommendation regard-
ing locoregional radiotherapy (fig.  1) [25]. At present, the 
dogma for the treatment of metastatic breast cancer is that 
survival is determined by metastatic disease burden and that 
local therapy does not affect survival [26]. On the one hand, 
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Summary
The impact of treatment for the primary tumor on distant 
metastases and survival in primary metastatic breast 
cancer patients is controversial. Previous retrospective 
studies and meta-analyses suggested a survival benefit 
for the removal of the primary tumor. Early follow-up 
data from 2 prospectively randomized trials presented at 
San Antonio Breast Cancer Symposium 2013 could not 
confirm this. Only a very small subgroup of patients with 
solitary bone metastases seemed to profit from surgery, 
while patients with multiple visceral metastases showed 
a worse prognosis with initial surgery. There are no 
studies available with the primary aim to investigate the 
impact of axillary lymph node surgery or locoregional 
radiotherapy on the survival of stage IV breast cancer 
patients. Based on current data, locoregional treatment 
in primary metastatic breast cancer should not be rec-
ommended in patients with asymptomatic primary 
tumor as a matter of routine. More solid conclusion of 
the impact of primary tumor treatment in stage IV breast 
cancer patients on their prognosis will be reached with 
the completion of the ongoing prospectively randomized 
trials. Until these studies are completed, locoregional 
therapy, which can provoke additional morbidity in a 
metastatic setting with limited live expectancy, is exclu-
sively indicated for palliative reasons.
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the morbidity caused by local therapy procedures may add to 
the burden of suffering in these women. On the other, the 
indications for local treatment should be reevaluated in light 
of the advances in systemic therapy with improving survival of 
stage IV patients [27, 28] and very sensitive imaging modali-
ties that help in identifying patients with a very low systemic 
tumor burden.

This clinical review aims to summarize the current litera-
ture dealing with local therapy in stage IV breast cancer pa-
tients. On this basis we try to specify the profile of patients 
that could benefit from locoregional surgery and/or 
radiotherapy.

Fig.  1. German Gynecological Oncology Group (Arbeitsgemeinschaft 
Gynäkologische Onkologie, AGO) guidelines: Breast surgery in primary 
metastatic disease [25].

Table 1. Results of meta-analysis [26]

Characteristic Patients, n Surgery, % No surgery, % p value

3-year survival 28,693 40 22 < 0.001
Tumor size

Total 24,894 < 0.001
T0/Tx/T1/T2 14,093 63 49
T3/T4 10,801 37 51

Tumor grade ns
Total   6,030 4.9
1      282 4.4
2   2,140 35.6 35.1
3   3,608 60 60

ER ns
Total   7,216
Positive   5,158 71 73
Negative   2,058 29 27

PR ns
Total   6,557
Positive   3,762 58 57
Negative   2,795 42 43

HER2 < 0.05
Total      402
Amplified      132 44 26
Not amplified      270 56 74

Metastasis at: < 0.001
Total   1,888
1 site      995 63 44
> 1 site      839 37 56

Metastatic site ns
Total   2,395
Nonvisceral      962 42 39
Visceral   1,433 58 61

ns = not significant.

Surgical Management of the Breast

A current meta-analysis investigated whether the excision 
of the primary tumor had an impact on survival in stage IV 
breast cancer patients. We identified 10 studies (9 retrospec-
tive cohort studies, 1 retrospective case control study) includ-
ing 28,693 patients comparing the outcome between the 
groups undergoing surgery versus those with no surgery. The 
3-year survival was significantly increased in those undergoing 
surgery (40 vs. 22%) (table  1) [26]. Comparing the type of 
surgical procedures, no difference in outcome could be found 
between breast-conserving therapy and mastectomy [29]. Sur-
gery with negative margins seems to improve survival com-
pared to positive margins or no surgery [26]. Although this 
meta-analysis reveals a clear advantage for primary tumor 
surgery, these data need to be discussed very critically. The 
main problem is the retrospective character of all included 
studies. A matched-pair analysis discovered that a case selec-
tion bias may explain most survival advantage of surgery. In 
27% of the stage IV long-term survivors, chart review showed 
an incorrect tumor stage classification (stage III instead of IV) 
[30]. Additionally, surgical patients were found to have a 
more favorable profile because they tended to have smaller 
tumors, were younger and had fewer metastases (table 1). No 
differences between surgery versus non-surgery groups could 
be found regarding location of metastatic disease, tumor 
grade and hormone receptor status [26]. Furthermore, there is 
a lack of information regarding the reasons for surgery. The 

Local excision (R0) of primary tumor	 +/–
Mastectomy	 +/–
Axillary surgery for cN1	 +/–
Sentinel node biopsy in cN0	 –

+/–	 This investigation or therapeutic intervention has not 
shown benefit for patients and may be performed only  
in individual cases. According to current knowledge  
a general recommendation cannot be given.

–	 This investigation or therapeutic intervention can be of 
disadvantage for patients and might not be performed.
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traditional indication for local surgery in stage IV breast can-
cer patients is palliation (bleeding, ulceration, fungating). 
Only 3 studies documented the indication for surgery [31–33]. 
Bafford et al. [34] found a survival benefit only for patients 
who were operated before the diagnosis of metastatic disease. 
This could be another source for a selection bias, because 
these patients with intended curative surgery are suspected to 
have a lower metastatic tumor burden and, therefore, a better 
prognosis. Human epidermal growth factor receptor 2 (HER2)-
status data were limited in most studies. A recent retrospec-
tive study investigated the survival of stage IV breast cancer 
patients with local surgery, and revealed a statistically signifi-
cantly improved survival only for patients with estrogen re-
ceptor/progesterone receptor (ER/PR)-positive or HER2-
positive disease. No survival benefit was observed in patients 
with triple-negative (TNBC) disease. They conclude that the 
impact of local control is greatest in the presence of effective 
targeted therapy [33]. 

The pivotal question, which selected patients would benefit 
from breast surgery concerning survival, cannot be answered 
by the existing retrospective data nor by the current meta-
analysis. The optimal point of time and the decision for or 
against surgery depending on the response to systemic ther-
apy remain unclear.

Because of the retrospective design of all studies dealing 
with this topic and the potential biases described above, pro-
spective randomized trials are needed to define the impact of 
local treatment on survival and to define subsets of patients 
who would benefit most from surgery. Therefore, 6 prospec-
tive randomized studies were initiated worldwide to assess a 
potential benefit of local therapy in primary metastatic breast 
cancer (table 2) [35]. 2 studies have now been completed, and 
their first results were presented at the San Antonio Breast 
Cancer Symposium (SABCS) 2013. The Turkey MF07–01 
trial is a phase III randomized controlled trial comparing 
patients who received locoregional treatment (mastectomy or 
breast-conserving therapy + whole breast irradiation, axillary 
lymph node dissection level I–II when clinically positive or 
positive sentinel lymph node were present) with those who 
did not. 278 evaluable patients were recruited (140 women in 
the surgery group, 138 women in the no-surgery group). After 
randomization into groups with/without surgery, standard 
systemic therapy started immediately. According to the study 
protocoll all patients received chemotherapy, endocrine 
therapy if hormone receptor-positive, and trastuzumab for 

HER2-positive disease. Only bisphosphonate was given at  
the discretion of the treating physician. After a median 
follow-up of 18 months, no statistically significant difference 
for survival rate could be shown between the surgery and 
no-surgery groups (35 vs. 31%, p = 0.24). The distribution of 
biological subtypes were as follows: ER/PR positive 86% 
(initial surgery) vs. 72.3% (systemic treatment), HER2-
postive 30.7% vs. 30.4% and TNBC 7.1% vs. 17.4%. Accord-
ing to these data, there was a trend for more endocrine-
responsive carcinomas and fewer TNBC in the surgery group, 
but differences were not statistically significant. Surgery in the 
subgroup of patients with solitary bone-only metastases had 
statistically significant survival benefit compared with no 
surgery, while patients with multiple liver and/or lung metas-
tases had a significant worse prognosis with initial surgery 
[36]. The second completed prospective randomized trial 
from Indian Tata Memorial Centre randomized 350 patients 
after an initial 6 cycles of anthracycline-based chemotherapy 
into 2 groups (mastectomy or breast-conserving therapy +/– 
irradiation (n = 173) vs. no locoregional treatment (n = 177)). 
No HER2-positive patient received HER2-targeted therapy. 
After a median follow-up of 17 months there was no statistical 
difference for OS between the locoregional treatment group 
and the group without locoregional treatment (18.8 vs. 
20.5  months, p  =  0.60). Although the local progression-free 
survival was significantly higher for the locoregional treat-
ment group, the distant progression-free survival was signifi-
cantly better for the group with no locoregional treatment. 
The impressive death rate (n = 268, 77%) indicates recruit-
ment of high-risk carcinomas or highly advanced tumors. It is 
unclear whether asymptomatic, hormone receptor (HR)-posi-
tive patients with indication for endocrine therapy alone were 
included in the study. Interestingly, subgroup analysis for 
event rates with respect to histological subtypes revealed 
identical odds ratios for HR-negative and HR-positive disease 
(1.10 vs. 1.10) [37].

Neither prospective studies showed a survival benefit for 
removing the primary tumor in stage IV breast cancer pa-
tients. Therefore, at the moment, breast surgery for these 
patients should not be offered as a routine practice. Remov-
ing the primary tumor could confer a growth advantage on 
distant metastases, especially in women with multiple distant 
metastases [36, 37]. These early results confirm the hypothesis 
of a selection bias in the previous retrospective investigations, 
which postulated a survival benefit due to surgery. Therefore, 

Table 2. Prospective randomized trials investigating the impact of locoregional therapy in stage IV breast cancer patients (modified from [35])

Trial number/ country Accrual period Patients, n Primary endpoint Final data collection

NCT00193778/ India 2005–2012 350 overall survival June 2016
NCT00557986/ Turkey 2008–2012 278 overall survival November 2012
NCT01242800/ USA and Canada 2011–2016 368 survival June 2025
NCT01392586/ Netherlands 2011–2016 516 2-year survival February 2018
NCT01015625/ Austria 2010–2019 256 survival May 2019
JCOG1017/ Japan 2011–2016 410 survival n/a

n/a = not available.
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Locoregional Radiotherapy

The role of local radiotherapy in patients with metastatic 
breast cancer is largely unexplored. There have been no pro-
spective randomized trials dealing with this topic. In retro-
spective studies and large databases such as SEER (Surveil-
lance, Epidemiology, and End Results), it is often not possible 
to differentiate between radiation of the primary site from 
that of the metastatic lesion [40]. In stage IV disease, radio-
therapy of the primary is frequently combined with surgery, 
making it difficult to discriminate between effects of surgery 
or radiotherapy alone. In terms of locoregional control, pri-
mary radiotherapy seems to be as effective as surgery. In a 
retrospective study by Bourgier at al. [41], radiation alone was 
compared with surgery of the primary plus radiotherapy. The 
3-year metastasis progression-free survival were 20% and 
39%, 3-year OS rates were 39% and 57%. No significant dif-
ferences were found when adjusted to prognostic factors. Le 
Scodan et al. [42] presented a retrospective review of 581 pa-
tients with primary metastatic breast cancer at the Renee 
Cancer Center in France. Locoregional therapy (LRT) was 
applied to 320 patients: 249 (78%) were treated with radio-
therapy alone, 41 (13%) underwent surgery plus adjuvant 
radiation, and 30 (9%) were treated only with surgery. The 
3-year OS rates were 43.2% in the group with LRT and 26.7% 
in the group without LRT (p = 0.0002). However, patients in 
the group with LRT had a lower T stage, were more likely to 
have non-visceral metastases, and had fewer metastatic sites 
compared with the group without LRT. Nevertheless, the sur-
vival benefit of LRT was confirmed by multivariate analysis 
with a risk reduction of death of 30% (multi-adjusted hazard 
ratio = 0.70; 95%CI 0.58–0.85). In subgroup analysis, patients 
with only bone metastases did not benefit from additional 
LRT. This may be due to the fact that patients with bone-only 
metastases frequently have receptor-positive disease, which 
tends to have a more indolent course. Surprisingly, in the arti-
cle by Le Scodan et al., the survival benefit for patients with 
multiple visceral metastases was similar to that of the entire 
study population with a median survival time of 25  months 
and 3-year OS of 34.2% for patients with LRT in comparison 
to 13  months and 17.8% for patients without LRT. This is 
contrary to retrospective studies dealing with surgery of the 
primary in stage IV breast cancer, which revealed disadvan-
tage in terms of survival for patients with high visceral tumor 

although local therapy at the primary site may provide a local 
control advantage, a possible survival advantage currently re-
mains unproven, and surgery of the primary asymptomatic 
tumor should not be offered to patients outside the setting of 
a clinical trial. When all 6 prospectively randomized trials are 
completed, we will be able to reach a more solid conclusion of 
the impact of primary tumor surgery on prognosis in primary 
metastatic breast cancer patients. The very small subgroup of 
patients with solitary bone-only metastases seems to be only 
one that could benefit from breast surgery at the moment [36].

Axillary Lymph Node Dissection

No studies with the primary aim of comparing survival data 
due to axillary lymph node management in stage IV breast 
cancer patients were found. 6 retrospective studies gave infor-
mation on whether an axillary surgical procedure was per-
formed in case of surgery (table 3). Altogether, 1,816 patients 
were reviewed, of whom 767 (42%) underwent surgery. In the 
surgery group, 527 patients (69%) had axillary procedures 
(axillary lymph node dissection in 493 patients (93%), senti-
nel lymph node biopsy in 34 patients (7%)) [29, 31–33, 38, 39]. 
Only 3 studies investigated the impact of axillary surgery on 
survival, and did not find a benefit [29, 35]. The purpose for 
conducting axillary dissection was evaluated by only 1 study; 
84% of the patients underwent axillary lymph node dissection 
before the diagnosis of metastases. They underwent meta-
static surveys after surgery because of 4 or more pathologi-
cally positive lymph nodes [38]. The rate of axillary lymph 
node recurrence after axillary lymph node clearance was 
found to be 9%, and is somewhat higher than that reported in 
the non-metastatic setting [33]. None of the completed or on-
going prospective trials dealing with local therapy in women 
with metastatic breast cancer aimed to evaluate the effect of 
axillary lymph node dissection on their prognosis. 

Currently, we have only very few retrospective data that 
suggest that axillary lymph node dissection is not beneficial. 
Because of possible side effects such as edema, pain and limi-
tation of arm mobility, it should not be a routine procedure in 
metastatic breast cancer patients with limited life expectancy 
to avoid additional suffering. The value of axillary surgery 
with respect to survival and quality of life in stage IV breast 
cancer patients should be investigated in future studies.

Table 3. Studies investigating axillary lymph node surgery in stage IV breast cancer patients

Author Patients with/without surgery,  
n

Patients with axillary lymph node 
procedure (% of surgery patients)

Effect of axillary surgery  
on survival

Babiera et al. 2006 [31]   49/33   49 (100) n/a
Rapiti et al. 2006 [39] 127/173   73 (57) ns
Ruiterkamp et al. 2009 [29] 288/440 190 (66) ns
Fields et al. 2007 [32] 187/222 151 (81) n/a
Hazard et al. 2008 [38]   47/64   31 (66) n/a
Neuman et al. 2010 [33]   69/117   33 (48) n/a

n/a = not available, ns = not significant.
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without LRT. Patients with only bone metastases could be a 
subgroup qualifying for LRT since retrospective as well as 
prospective data reveal a survival benefit in this constellation. 

With the introduction of new systemic treatment agents 
breast cancer outcomes are improving steadily. Therefore, we 
have to consider stage IV breast cancer more as a chronic 
disease than a terminal event. For that reason, the first step to 
treat metastatic breast cancer should be systemic therapy. If a 
response is seen at all sites, continuation of the effective 
systemic therapy is reasonable. In patients whose tumor is 
well controlled at distant sites but progressing locally, local 
surgery and/or radiotherapy should be discussed. There are 
still open questions with regard to axillary treatment and indi-
cation for radiotherapy. The ongoing prospective randomized 
trials dealing with LRT in stage IV breast cancer need to be 
completed. Essentially, LRT should not be offered to patients 
with asymptomatic tumors outside of clinical trials.
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burden [36]. The presented retrospective data may challenge 
the dogma of reserving local radiation therapy only for pallia-
tive purposes. However, interpretation of such retrospective 
non-randomized trials has to be treated with caution, since se-
lection bias has to be taken into account. Therefore, the role 
of radiation therapy of the breast and lymph nodes in case of 
synchronous metastases remains quite indefinite.

Conclusions

Traditionally, in stage IV breast cancer patients LRT has 
been preserved for palliation and symptom control. Retro-
spective observational studies revealed that about 60% of pa-
tients with primary metastatic disease are treated locally, 
leading to a survival benefit in most studies. Taking into ac-
count that stage IV breast cancer patients are a heterogene-
ous population with regard to molecular subtype, age, overall 
tumor burden, visceral involvement and systemic treatment 
response, the limitations of data generated from retrospective 
studies are obvious. First data from 2 prospective randomized 
trials presented at SABCS 2013 demonstrate no survival 
benefit for patients treated with LRT compared to the group 
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