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Tumor in Patients with Metastatic 
Breast Cancer (Stage IV Disease)
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The widespread uptake of breast cancer screening, together 
with heightened population awareness, means that most 
breast cancers in the Western world are detected at an early 
stage. Recent tumor registry studies from the United States 
and Europe have shown that metastatic breast cancer (BC) 
accounts for 4–5% of all cases [1–3]. However, in develop-
ing nations, the proportion of patients with metastatic BC at 
diagnosis is greater, ranging from 10% in Malaysia [4] to 
24% in Nepal [5] and 44% in Nigerian women [6]. In early 
breast cancer, high-quality evidence from randomized con-
trolled trials and meta-analyses is available to support the 
majority of treatments we perform. In comparison, there is a 
lack of level I evidence and accepted standard-of-care thera-
pies available for patients with metastatic BC.

Metastatic BC is considered to be a fatal disease, regard-
less of whether distant metastases are discovered at initial 
presentation (de novo stage IV) or following apparently suc-
cessful therapy of localized disease and an intervening 
disease-free interval (metachronous stage IV). As stage IV 
disease is considered incurable, the goals of treatment are 
only the prolongation of life and the palliation or prevention 
of symptoms. In both the situations de novo stage IV and 
metachronous stage IV, the primary and most important and 
effective treatment modality is systemic therapy. Recent 
rapid advances in medical therapy, with the discovery of new 
therapeutic targets and drugs directed at these targets, have 
led to the concept of stage IV BC as a chronic disease. With 
the ever-increasing medical therapy armamentarium, and 
perhaps with better palliative care, survival of patients with 
metastatic BC has improved steadily over the past two 
decades [7, 8]. Moreover, improvements in imaging technol-
ogy, especially combined positron emission tomography 
with computed tomography (PET-CT), now enable the detec-
tion of minute foci of metastases that previously would have 
remained undetected. Today’s patients with metastatic BC 

are frequently asymptomatic and systemically well con-
trolled. They often have small primary breast cancers rather 
than locally advanced cancers. Consequently, the question of 
management of the primary tumor in women with de novo 
stage IV BC has attracted significant interest, particularly as 
loss of control at the primary site can have a profound effect 
on the quality of life. Retrospective data published over the 
past decade suggest that primary tumor resection and possi-
bly radiotherapy (RT) may improve survival when used in 
conjunction with effective systemic therapy. These data have 
led to some new enthusiasm for the resection of asymptom-
atic primary tumors, in contrast to the classical, dogmatic 
approach of reserving resection only for palliation of symp-
tomatic primary tumors.

29.1	 �Arguments Against Primary Surgery 
in Stage IV Breast Cancer

There are several, historical arguments against performing 
primary surgery in metastatic BC. Traditional teaching tells 
us that surgery may not provide any survival advantage, but 
may be associated with postoperative complications; by not 
performing surgery, we can avoid potential complications. 
How surgical procedures can carry inherent risk is well 
known. There is the possibility of hematoma, infection, and 
poor healing of the surgical site, particularly if combined with 
axillary surgery or postmastectomy reconstruction. There is a 
16% risk of lymphedema for patients undergoing axillary dis-
section [9], which is roughly doubled by the addition of radia-
tion following axillary dissection [10]. In the metastatic 
setting, this may only add to a patient’s distress in the last few 
months or years of life. Moreover, complications from sur-
gery may delay systemic treatment, which is of paramount 
importance in patients with metastatic disease. This delay in 
systemic therapy may adversely affect the control of distant 
disease in some patients. If mastectomy is performed, ques-
tions about breast reconstruction arise, which increases the 
risk of surgical complications and may further delay adjuvant 
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therapy [11]; other data suggest that delays in systemic ther-
apy can negatively affect survival. Lohrisch et al. [12] found 
a decrease in survival when chemotherapy was started more 
than 12 weeks after surgery in patients with early-stage BC, 
and this is likely to be even more true of metastatic BC. Finally, 
women with metastatic disease who are offered primary site 
surgery are inquiring about (and anecdotally receiving) con-
tralateral prophylactic mastectomy, a clearly inappropriate 
intervention for this patient population. However, the fact that 
patients consider it points to the need for definitive, unbiased 
information to guide treatment plans for a patient population 
that is highly motivated to pursue any and all options with a 
possibility of benefit. Apart from the risks and quality-of-life 
hazards of locoregional therapy for BC, it is also important to 
remember that this population of patients is often stretched to 
the limit in terms of out-of-pocket expenses for imaging and 
therapy, even when insurance plans are generous. Locoregional 
therapy adds considerably to this burden, which must be con-
sidered when arriving at a management plan for this vulnera-
ble population of patients.

Another argument against primary surgery in stage IV BC 
is that the intact primary breast cancer is easily accessible 
and provides measurable disease that can be used to gauge 
the response to systemic treatment; removing this makes the 
clinical assessment of response to therapy more difficult. 
Patients with stage IV BC may represent an anesthetic chal-
lenge because of debilitation, as well as a surgical challenge 
because of locally advanced cancer with bulky lymph node 
involvement; the likelihood of adverse outcomes may be 
increased. Additionally, in a rodent cancer model, the pri-
mary tumor has been shown to inhibit its remote metastases. 
Following excision of the tumor, neovascularization and 
growth of the metastases occurred; it is feared that perhaps 
this could also happen in patients after primary surgery in 
metastatic BC [13].

29.2	 �Arguments in Favor of Primary 
Surgery in Stage IV Breast Cancer

The validity of these arguments against primary surgery in 
metastatic BC has been apparently challenged. First of all, 
there have been several studies indicating improvement in sur-
vival of women with metastatic BC over the past three decades 
[8, 14, 15]. A single-institution review of women diagnosed 
with metastatic disease treated from 1974 to 1979 showed a 
median survival of 15 months compared with those treated 
from 1995 to 2000 who had a median survival of 58 months [3].  
Similarly, Andre et al. [8] reported temporal trends in improve-
ment of survival for patients with metastatic disease based on 
treatment period, comparing the intervals 1994–2000 and 
1987–1993. Although some of these improvements are 
undoubted because of better systemic therapy, lead time bias 

related to more sensitive imaging and therefore earlier diagno-
sis of metastatic disease in later periods are also likely contrib-
uting factors, given the retrospective nature of these studies. 
More recently, Dawood et  al. [15] examined the outcomes 
between patients with de novo stage IV breast cancer and those 
who experienced metachronous distant relapse. From a large 
cohort of patients examined from a single institution, they 
found the median survival for patients who presented with de 
novo stage IV breast cancer was 12 months longer than in 
women with relapsed breast cancer. This difference was statis-
tically significant in both univariate and multivariate analyses. 
The authors also noted that disease-free interval was also asso-
ciated with outcomes. Specifically, those patients whose dis-
ease relapsed with shorter disease-free interval had worse 
outcomes when compared with those patients who presented 
with de novo stage IV disease. The reasons for this difference 
in outcomes maybe partially related to the fact that women with 
de novo stage IV disease are treatment naïve and therefore may 
respond better to systemic therapy, whereas those with meta-
static relapse have demonstrated therapeutic resistance of their 
tumors in the adjuvant setting. There may also be biological 
differences dictated by the presence of the primary tumor in de 
novo stage IV disease, as suggested by Retzky et al. [16], vs. 
reactivation of dormant, resistant clones in metachronous 
metastases; however, present knowledge regarding interactions 
between the primary tumor and metastatic sites in humans, and 
any influence these may have on the course of disease, is 
limited.

The second argument in favor of primary surgery in meta-
static BC comes from evidences accumulated over the past 
15 years in non-breast cancer treatment, suggesting that a 
reduction in tumor burden at the primary site may add to the 
efficacy of systemic therapy and aid survival. These include 
a randomized trial of patients with de novo stage IV renal 
cell carcinoma, which demonstrated a modest but significant 
survival advantage for the nephrectomy group [17, 18]. An 
improved survival with resection of primary disease with or 
without resection of distant disease has also been observed in 
advanced stages of ovarian cancer [19], in which tumor deb-
ulking in the abdominal cavity has become a standard com-
ponent of overall treatment strategy, despite the lack of a 
randomized trial testing this approach. Thus, based on retro-
spective data, these cancers are frequently managed with 
tumor debulking before chemotherapy [20, 21], drawing on 
the theory that a smaller tumor burden increases the efficacy 
of chemotherapy [22]. Again, in colorectal and gastric cancer 
and in melanoma and sarcoma, resection of the primary 
tumor, tumor debulking, tumor burden reduction, metasta-
sectomy, re-metastasectomy, multiple metastasectomies, and 
combined surgery for primary and secondary tumor are 
widely accepted and routinely performed in clinical practice, 
being accepted their role in improving survival and quality of 
life [23–27].
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Another theoretical benefit from resection of the primary 
tumor in patients with overt metastases can be supported along 
several lines of investigation about the different possible mod-
els of progression and metastatic dissemination in BC, ranging 
from the potential role of BC as a source of tumor stem cells 
with enhanced metastatic potential [28, 29] to the possibility 
that tumor-induced immunosuppression is facilitated by the 
intact primary tumor [30, 31]. It is well known that the pro-
gression and metastatic dissemination in breast cancer are a 
highly selective process that depends on specialized properties 
of tumor cells (genetically predetermined) and multiple inter-
actions of metastatic cells (seed) with homeostatic mechanism 
(soil) that tumor cells can exploit. The ongoing seeding from 
both the primary tumor and distant sites could be an important 
mechanism of continued tumor growth and metastases. Under 
this self-seeding theory, tumor cells have the property to 
escape from the primary tumor and seed distant site but also 
may metastasize back to the site of the primary tumor [28]. 
Decreasing the tumor burden could also increase the efficacy 
of medical treatment by reducing the chances of a resistant 
clone appearing, and a certain degree of immunomodulation 
may be achieved by eliminating the immunosuppression asso-
ciated with the presence of the primary tumor [31]. The newer 
concepts of the metastatic progression in BC seem to support 
the concept that the resection of the primary tumor in this sce-
nario would have clinical relevance. In fact, the removal of the 
primary tumor could theoretically reduce either self-seeding, 
tumor cell dissemination, or the population of native cancer 
stem cells, finally making more effective the systemic therapy. 
Conversely, there has been a concern, based on laboratory 
data, that primary tumor resection may accelerate the growth 
of metastatic lesions, but this has not been demonstrated in 
humans. Although these laboratory data suggest a biological 
basis for improved survival with resection of the primary 
tumor in the setting of metastatic disease, these specific mod-
els have not been validated in humans. In conclusion, it would 
be naïve to believe that surgery will benefit all women with 
metastatic breast cancer [32], but in theory no clinical or bio-
logical reason exists to exclude a priori the surgery in all 
patients with stage IV breast cancer.

Finally, there are important quality-of-life (QOL) hazards 
that relate to the primary tumor, regardless of whether pri-
mary site local treatment is used. If the intact primary tumor 
progresses, the QOL effect of uncontrolled chest wall dis-
ease can be disastrous for a minority of women [33, 34]. 
Actually, for most women with intact primary tumors and 
distant disease that is responsive to systemic therapy, the pri-
mary tumor tends to remain controlled and asymptomatic 
with medical therapy [35]. So, if all women were subjected 
to primary site local treatment, most of them would experi-
ence the QOL risks of surgery and potentially RT, including 
those who would not have developed uncontrolled local  
disease during the remainder of their lives. Therefore, the 

analysis of the QOL effect has to be very thoughtful, weigh-
ing the possibility of uncontrolled local disease in a minority 
of women against the potentially unnecessary costs of pri-
mary site local treatment in all women.

29.3	 �Retrospective Studies and  
Meta-analysis on Primary Tumor 
Resection

Based on these considerations and mainly following the pub-
lication of a randomized trial demonstrating the value of pri-
mary tumor resection in stage IV renal cell carcinoma, a 
number of retrospective studies were performed to examine 
the effect of surgical resection of the primary tumor on sur-
vival in the setting of metastatic BC [1, 2, 4, 33, 36–46]. 
These studies have come from single institutions and large 
data bases from the United States, Europe, and Asia. The 
type of local therapy has largely been a surgery alone, 
although a few authors have been able to evaluate surgery 
plus RT [47–49]. The survival outcomes in these retrospec-
tive analyses have been the subject of several reviews and 
meta-analyses [50–54].

A large meta-analysis by Petrelli and Barni published in 
2012 [51] included 15 retrospective case series and found 
that surgery of the primary tumor was independently associ-
ated with longer survival, with a hazard ratio (HR) of 0.69 
(P < 0.00001) (Fig. 29.1). On overall, surgery reduced the 
risk of death by 30%, especially when it was associated with 
systemic therapy and RT in a multimodality strategy. The 
survival benefit was independent of age, tumor burden, type 
of surgery, margin status, site of metastases, hormone recep-
tor status, and HER2 status; the use of systemic therapy and 
RT was significantly associated with survival.

A similar literature has developed on the use of primary 
RT for the primary site, showing a similar magnitude of sur-
vival benefit. The RT studies have come mainly from single 
institutions in France and Canada. The first and largest was 
reported by Le Scodan et al. [47]. These investigators identi-
fied 581 patients with de novo stage IV BC treated between 
1984 and 2004, 320 of whom received RT, with 41 women 
receiving both surgery and RT and 30 receiving only surgery. 
Nodal fields were included for most patients, and most of 
those receiving RT were given a boost dose to the tumor site. 
The overall survival rate was 43% in the group receiving 
locoregional therapy vs. 27% in those who did not, for an 
adjusted HR = 0.7 (95% CI: 0.58–0.85). A second French 
study of 236 patients described similar differences in out-
comes with the use of primary RT to the primary site, but 
adjusted estimates of overall survival showed no significant 
advantage for the primary site local treatment group [48]. 
The value of postoperative RT has been difficult to assess in 
these retrospective studies, as large databases such as the 
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National Cancer Database (NCDB) and the Surveillance, 
Epidemiology, and End Results (SEER) did not distinguish 
between RT to the primary and metastatic sites. The data that 
are available do not allow clear conclusions and do not show 
a significant advantage to the combination of surgery and RT 
to the primary site.

A larger systematic review and meta-analysis were pub-
lished in 2016 by Headon et al. [55]. The analysis included 16 
studies and compared 15,368 stage IV BC patients submitted 
to surgery of the intact primary tumor to 14,313 not operated 
patients. In this meta-analysis, a pooled hazard ratio of 0.63 
(95% confidence interval, 0.58–0.7; P < 0.0001) was revealed, 
equating to a 37% reduction in risk of mortality in patients 
that underwent surgical resection of the primary tumor 
(Fig.  29.2). The conclusions, consistent to what previously 
reported, are that surgery of the primary tumor in stage IV BC 
apparently offers a survival benefit in metastatic patients.

29.4	 �SEER (Surveillance, Epidemiology, 
and End Results) Data on Primary 
Tumor Resection

In 2016, four different analyses on primary site local ther-
apy in stage IV BC, based on SEER data, were published. 
Eng et  al. [56] retrieved the records of 25,323 women 

diagnosed with primary stage IV BC in the SEER 18 reg-
istries database from 1990 to 2012. For each case, infor-
mation on age at diagnosis, tumor size, nodal status, 
estrogen receptor status, progesterone receptor status, eth-
nicity, cause of death, and date of death were extracted. 
The Cox proportional hazard model was used to estimate 
the unadjusted and adjusted hazard ratio (HR) of death due 
to stage IV BC, according to age group. Among 25,323 
women with stage IV BC, 2542 (10.0%) were diagnosed at 
age 40 or below, 5562 (22.0%) were diagnosed between 
ages 41 and 50, and 17,219 (68.0%) were diagnosed 
between ages 51 and 70. After a mean follow-up of 2.2 
years, 16,387 (64.7%) women died of breast cancer 
(median survival 2.3 years). The 10-year actuarial breast 
cancer-specific survival rate was 15.7% for women ages 
40 and below, 14.9% for women ages 41–50, and 11.7% 
for women ages 51 to 70 (p < 0.0001). In an adjusted anal-
ysis, the risk of death from BC at 10 years was signifi-
cantly lower for women ages 40 and below (HR 0.78; 95% 
CI, 0.74–0.82; p < 0.0001) and for women ages 41–50 (HR 
0.82; 95% CI, 0.79–0.85; p < 0.0001), compared to women 
ages 51–70. The authors concluded that approximately 
13% of women with primary stage IV breast cancer sur-
vive 10 years after diagnosis. Women diagnosed with stage 
IV BC before age 50 have better survival at 10 years com-
pared to older women.
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Fig. 29.1  Meta-analysis on 15 retrospective case series, from Petrelli et al. [51]
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Similarly, Warschkow et al. [57] assessed the effect of pri-
mary tumor surgery on overall and cancer-specific mortality 
using risk-adjusted Cox proportional hazard regression mod-
eling and stratified propensity score matching in metastatic 
BC patients identified in the SEER registry between 1998 
and 2009. Overall, 16,247 women with metastatic BC were 
included. Of those, 7600 women underwent primary tumor 
surgery although 8647 did not have any surgery at all. 
Primary tumor surgery decreased from 62.0% in 1998 to 
39.1% in 2009 (P < 0.001). Primary tumor surgery was asso-
ciated with decreased overall mortality (hazard ratio 
(HR)  =  0.53, 95% CI 0.50–0.55, P  <  0.001) and cancer-
specific mortality (HR = 0.51, 95% CI 0.48–0.54, P < 0.001) 
in the propensity score-matched model. The benefit of pri-
mary tumor surgery increased from 1998 to 2009 for overall 
mortality (1998, HR  =  0.72, 95% CI 0.59–0.89; 2009, 
HR = 0.42, 95% CI 0.35–0.50) and cancer-specific mortality 
(1998, HR = 0.72, 95% CI 0.58–0.89; 2009, HR = 0.40, 95% 
CI 0.33–0.48). In conclusion, the study provided evidence of 
a favorable impact of primary tumor surgery on mortality in 
metastatic BC patients. Most importantly, the benefit of pri-
mary tumor surgery increased over time from 1998 to 2009.

In order to evaluate the patterns of receipt of initial breast 
surgery for female patients with stage IV BC in the United 
States, with particular attention to women who survived at 
least 10 years, Thomas et al. [58] analyzed a retrospective 
cohort of patients using data from the SEER program. 
Female patients diagnosed as having stage IV BC between 
1988 and 2011 and who did not receive RT as part of the first 
course of treatment were included (n  =  21,372). Kaplan-
Meier estimates of median survival and descriptive statistics 
were used to compare patient and tumor characteristics by 
receipt of breast surgery at diagnosis. A Royston-Parmar sur-
vival model and logistic regression analysis assessed demo-
graphic and clinical factors associated with survival and 

prolonged survival (of at least 10 years). Mail outcome of the 
analysis was differences in survival, particularly survival of 
at least 10 years, by receipt of initial surgery to the primary 
tumor. Among the 21,372 patients, the median survival 
increased from 20 months (1988–1991) to 26 months (2007–
2011). During this time, the rate of surgery declined (odds 
ratio [OR], 0.16; 95% CI, 0.12–0.21). Even so, receipt of 
surgery was associated with improved survival in multivari-
ate analysis, which controlled for patient and clinical charac-
teristics, along with time period (hazard ratio, 0.60; 95% CI, 
0.57–0.63). For women diagnosed as having cancer before 
2002 (n = 7504), survival of at least 10 years was seen in 
9.6% (n = 353) and 2.9% (n = 107) of those who did and did 
not receive surgery, respectively (OR, 3.61; 95% CI, 2.89–
4.50). In multivariate analysis, survival of at least 10 years 
was associated with receipt of surgery (odds ratio, 2.80; 95% 
CI, 2.08–3.77), hormone receptor-positive disease (OR, 
1.76; 95% CI, 1.25–2.48), older age (OR, 0.41; 95% CI, 
0.32–0.54), larger tumor size (OR, 0.37; 95% CI, 0.27–0.51), 
marital status of being separated at the time of diagnosis 
(OR, 0.67; 95% CI, 0.51–0.88), and more recent year of 
diagnosis (OR, 1.43; 95% CI, 1.02–1.99). In conclusion, sur-
vival in stage IV BC was improved and was increasingly of 
prolonged duration, particularly for some women undergo-
ing initial breast surgery.

Finally, Tan et al. [59] used the SEER database to explore 
the impact of surgery on the survival of patients with stage 
IV BC and included 10,441 eligible stage IV BC patients 
from 2004 to 2008. They were divided into four groups as 
follows: R0 group (patients who underwent primary site and 
distant metastatic site resection), primary site resection 
group, metastases resection group, and no resection group. 
The four groups achieved a median survival time of 51, 43, 
31, and 21 months, respectively, P < 0.001. The Cox propor-
tional hazard model showed that the R0 group, primary 
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Fig. 29.2  Meta-analysis on 16 retrospective case series, from Headon et al. [55]
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resection group, and metastases resection group had a good 
survival benefit, with hazard ratios of 0.558 (95% CI, 0.471–
0.661), 0.566 (95% CI, 0.557–0.625), and 0.782 (95%  
CI, 0.693–0.883), respectively. In the hormone receptor 
(HR)-positive population, the R0 group (median survival 
time = 66 m, 5-year OS = 54.1%) gained an additional sur-
vival benefit compared with the primary resection group 
(median survival time = 52 m; 5-year OS = 44.9%; P < 0.001). 
The metastases resection group (median survival time = 38 m; 
5-year OS = 31.7%) survived longer than the no resection 
group (median survival time = 28 m; 5-year OS = 22.0%; 
P < 0.001). In the HR-negative population, the R0 group and 
primary resection group had a similar survival (P = 0.691), 
and the metastases resection group had a similar outcome to 
that of the no resection group (P = 0.526) (Fig. 29.3). In con-
clusion, patients who underwent surgery for stage IV BC 

showed better overall survival than the no resection group, 
especially when cytoreductive surgery is performed in HR+ 
stage IV BC patients.

29.5	 �Potential Biases of Retrospective 
Studies and Meta-analysis

Many potential biases could have affect and spoiled the 
enthusiastic results of all the retrospective studies, including 
meta-analysis. First of all, the timing of surgery on the pri-
mary tumor in relation to the diagnosis of metastases, and the 
use of systemic therapy, has not always been specified in the 
published retrospective literature, although several authors 
have attempted to address it [41, 46, 60, 61], with varying 
conclusions. This is a source of bias because women who are 
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diagnosed with metastases only after they have undergone 
surgery for the primary tumor most likely have asymptom-
atic (and therefore lower-volume) metastases. In contrast, 
those who present with symptomatic metastases, discovered 
before surgery, are likely to have a higher burden of distant 
disease. In reviewing the available literature, we see that 
there is a substantial fraction of women with T1–T2 tumors, 
raising the possibility that these women were operated on 
with the assumption of nonmetastatic disease, were diag-
nosed with metastases postoperatively, and were then classi-
fied as having stage IV disease during the abstraction process 
by local tumor registrars. Other sources of bias exist in the 
retrospective data although all studies have attempted to con-
trol for these using multivariate regression. In fact, single-
institution studies are limited by institutional biases and 
small numbers of well-selected patients, often treated during 
a long period of time and with different, and differently 
effective, medical therapies. In addition, some studies were 
multi-adjusted with exclusion of patients with short survival, 
delayed metastatic disease, and more advanced tumors.

Although the meta-analysis seems to definitively confirm 
the positive impact of surgery of the primary tumor on sur-
vival in stage IV patients, it well known that the assumption 
that a meta-analysis uniformly represents the final and accu-
rate viewpoint of an area of research is not warranted. A 
meta-analysis combines similar trials in order to obtain a 
larger number of patients to improve the evaluation of 
whether statistically reliable differences exist between com-
parison groups. Meta-analyses are by no means perfect. The 
conclusions made by the authors of a meta-analysis are sub-
ject to the same potential for bias as the smallest of clinical 
studies included in it. On some occasions, a large clinical trial 
has subsequently been performed evaluating the same clini-
cal question with an outcome quite different from the initial 
meta-analysis, and discrepancies between meta-analyses and 
subsequent large randomized clinical trials are documented 
in literature [62]. In all the retrospective studies on stage IV 
BC included in the recent meta-analysis, women who 
received surgery tended to be younger [33, 36, 37, 39, 40, 44, 
46], tended to have smaller tumors [2, 4, 36, 38–40, 42], 
tended to have fewer comorbidities and better performance 
status [2, 44, 45], tended to have a lower burden of metastatic 
disease [2, 36–38, 41, 42, 44–46], were less likely to have 
visceral metastases [2, 36, 38, 43, 45], and were likely to 
have better access to care [38, 40]. Meta-analysis simply 
reflects the biases of the retrospective studies considered in it.

Finally, studies based on large population-based data sets 
such as administrative claim data and tumor registry data 
(SEER data on metastatic BC) have become increasingly 
common in surgical oncology research. These data sets can be 
acquired relatively easily, and they offer larger sample sizes 
and improved generalizability compared with institutional 
data. There are, however, significant limitations that must be 

considered in the analysis and interpretation of such data. 
Invalid conclusions can result when insufficient attention is 
paid to issues such as data quality and depth, potential sources 
of bias, missing data, type I error, and the assessment of sta-
tistical significance [62]. In fact, the population database stud-
ies on metastatic BC incorporated large cohorts of very 
heterogeneous patients treated during a long period of time 
and provided the most generalizable conclusions, but they 
were limited by the clinical variables recorded (HER-2/neu 
status, indications for the procedure, the specific procedure 
performed, time of surgery, surgical margin status, systemic 
therapy, and local RT). So, registry data should be interpreted 
with caution and good understanding of its limitations.

In conclusion, these consistent biases related to retrospec-
tive data and large population-based registries on metastatic 
BC, including meta-analysis, raise real questions as to 
whether the better survival of women undergoing primary 
site local treatment is a cause-and-effect relationship or sim-
ply means that physicians are good at picking out patients 
who are likely to survive longer and definitively selecting 
patients with the best prognosis at all. Therefore, any conclu-
sions reached from these series should be considered explor-
atory, and physicians should therefore exercise appropriate 
caution in adopting these data to their therapeutic strategies, 
as the survival value of primary site local treatment clearly 
remains to be proven.

29.6	 �The Clinical Trials

The initial wave of retrospective data suggesting a survival 
advantage to primary tumor resection, the recognition of 
consistent biases observed in the published retrospective 
analyses, and the potential for harm from surgical and RT 
interventions led to the launching of seven randomized trials 
in different countries (Table 29.1). Of these, two trials are 
ongoing (Japan and Austria), two have been completed 
(India and Turkey), one has just completed enrollment (the 
Unites States and Canada), one has terminated for lack of 
enrollment (the Netherlands), and another was withdrawn 
before enrollment (Thailand). The two completed trials were 
presented at the San Antonio Breast Cancer Symposium 
(SABCS) in 2013 [63, 64, 66], and one (India) was recently 
published [64]. These presentations can be viewed at http://
www.sabcs.org/PastSymposia/Index.asp#SABCS2013. 
Their major features are compared in the Table 29.2. In addi-
tion to the main question of whether locoregional therapy is 
beneficial to women with stage IV BC, these trials address 
the many ancillary questions regarding the selection of 
patients who may benefit from resection of the primary 
tumor, the value of surgery alone vs. surgery plus RT, the 
type of surgery (mastectomy vs. tumorectomy), and the opti-
mal timing of surgery.
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29.7	 �Trials Requiring Randomization 
to Local Therapy After Systemic 
Therapy

The rationale for initial systemic therapy is based on the 
notion that PSLT can provide survival value only if disease at 
distant sites is responsive to systemic therapy. There are four 
trials that have been initiated that adopt this approach.

The first trial to open was in India, at the Tata Memorial 
Cancer Institute in Mumbai, in 2005 (NCT00193778), and 
was published in 2015 [64]. In this open-label, randomized 
controlled trial, previously untreated patients (≤65 years of 
age with an estimated remaining life expectancy of at least 1 
year) presenting with de novo metastatic BC were recruited. 
Patients were randomly assigned (1:1) to receive locoregional 
treatment directed at their primary breast tumor and axillary 
lymph nodes or no locoregional treatment. Randomization 
was stratified by site of distant metastases (bone, viscera, or 
both), number of metastases (more than 3 vs. <3), and hor-
mone receptor status of the tumor. Use of induction endo-
crine therapy occurred in 4% of patients in each arm. Patients 
with resectable primary tumor in the breast that could be 
treated with endocrine therapy were randomly assigned 
upfront, whereas those with an unresectable primary tumor 
were planned for chemotherapy before randomization. Of the 
patients who had chemotherapy before randomization, they 
randomly assigned patients who had an objective tumor 
response after six to eight cycles of chemotherapy. The pri-
mary end point was an overall survival analyzed by intention 
to treat. The trial was powered to detect a 6-month improve-
ment in 2-year survival (from 18 to 24 months). Between 
February 2005 and January 2013, of the 716 women present-
ing with de novo metastatic BC, 350 patients were randomly 
assigned: 173 to locoregional treatment and 177 to no locore-
gional treatment. At data cutoff of November 2013, median 
follow-up was 23 months (IQR 12.2–38.7) with 235 deaths 
(locoregional treatment n = 118, no locoregional treatment 
n = 117). Median overall survival was 19.2 months (95% CI, 
15.98–22.46) in the locoregional treatment group and 20.5 
months (16.96–23.98) in the no locoregional treatment group 
(HR 1.04; 95% CI, 0.81–1.34; p = 0.79), and the correspond-
ing 2-year overall survival was 41.9% (95% CI, 33.9–49.7) in 
the locoregional treatment group and 43.0% (35.2–50.8) in 
the no locoregional treatment group (Fig.  29.4). The only 

Table 29.1  Completed and ongoing randomized trials testing locoregional therapy with systemic therapy vs. systemic therapy alone

Country Accrual period Sample size Initial therapy Radiotherapy Status

India [63, 64]
NCT00193778

2005–2012 350 Chemotherapy If indicated Closed, published

Japan [65]
JCOG 1017

2011–2016 410 Systemic therapy Not addressed Enrolling

US and Canada
EA2108
NCT01242800

2011–2015 368 Systemic therapy Per standards for stages 
I–III

Closed July 2015

Turkey [66, 67]
NCT00557986

2008–2012 271 Surgery For breast conservation Closed, F-up 
immature

Netherlands [68]
SUMBIT trial
NCT01392586

2011–2016 516 Surgery For positive margins or 
palliation

Closed. Lack of 
enrollment

Austria
POSYTIVE trial
NCT01015625

2010–2019 254 Surgery Per standards for stages 
I–III

Enrolling

Table 29.2  Comparison of randomized Indian and Turkish trials pre-
sented at SABCS 2013

Tata memorial 
(2005–2012)

Turkey MF 07-01 
(2008–2012)

Randomization time 
point

After systemic therapy At diagnosis

Number randomized 350 271
Primary end point Overall survival Overall survival
Stratification Number and type of 

metastases and 
hormone receptor

None described

Preplanned subset 
analysis

Age, ER and HER2 
status, number, and 
type of metastases

None described

Tumor size Not described More T2 and T4 
tumors in systemic 
therapy arm

Receptor status Balanced More triple-
negative tumors in 
systemic therapy 
arm

Metastatic Burden Balanced >3 lesions Single organ site 
more frequent in 
surgical arm

Bone-only metastases Balanced Fewer in systemic 
therapy arm

Hazard ratio for 
survival

1.04 (95% CI: 
0.8–1.3)

0.76 (95% CI: 
0.49–1.16)

Hazard ratio for local 
control

0.16 (95% CI: 
0.10–0.26)

Too few events

M. Intra
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adverse event noted was wound infection related to surgery in 
one patient in the locoregional treatment group. The authors 
concluded that there is no evidence to suggest that locore-
gional treatment of the primary tumor affects overall survival 
in patients with metastatic BC at initial presentation who 
have responded to frontline chemotherapy and this procedure 
should not be part of routine practice. Planned subset analy-
ses examined survival outcomes for premenopausal vs. post-
menopausal women, those with bone-only metastases vs. 
those with bone plus visceral metastases, more than 3 vs. 1–3 
metastatic lesions, and hormone receptor or HER2 subsets, 
with no significant differences noted. However, where the 
odds ratio deviated from unity, it favored the systemic ther-
apy only arm (1.4 for bone-only disease and 1.6 for 3 or 
fewer metastases) (Fig. 29.5). It is noteworthy that the usual 
approach to systemic therapy for the population in this trial 
(per Indian standards) was that following induction, therapy 
was not continuous. Therapy was suspended following good 
response or stable disease and was resumed on progression. 
This may explain the difference in 3-year survival seen in this 
trial and the registry trial in the United States [69] (TBCRC 
0013, discussed later). As expected of course, the local 
progression-free survival rate was significantly better in the 
surgical group (80% at 5 years compared with 20% in the 
nonsurgical group, P < 0.001).

Currently, two trials with similar design are ongoing. In 
Japan, JCOG 1017 [65] seeks to enroll 410 patients with 
newly diagnosed metastatic BC to compare the efficacy of 
primary tumor resection plus systemic therapy vs. systemic 
therapy alone. After 3 months of systemic therapy, women 
who show no disease progression are randomized to undergo 
surgery or to continue systemic therapy; RT is not required. 
The primary outcome is overall survival. Secondary out-
comes are local recurrence rate, local control rate, and effect 

on distant metastasis after resection of the primary site. More 
than 350 patients have been enrolled to date.

In the United States and Canada, the Eastern Cooperative 
Oncology Group EA2108 (NCT01242800) recruited 383 
patients with metastatic BC (revised downward from 880 
patients because of slow enrollment), and the trial was 
closed on July 30, 2015. All patients receive induction sys-
temic therapy at the discretion of the treating physician, 
consisting of endocrine, cytotoxic, or biologic regimens 
appropriate to the patient’s age and tumor type. Patients 
without progression of disease after 16–32 weeks of treat-
ment were randomized to either locoregional therapy 
including surgery and RT (to mirror standards of treatment 
for patients with nonmetastatic disease) or the continuation 
of systemic therapy. Randomization was stratified by the 
type of induction systemic therapy (endocrine therapy, che-
motherapy, or chemotherapy with anti-HER2 agents), as 
that would also reflect the biological subtype of the tumor. 
It was estimated that 80% of registered patients would 
respond or demonstrate stable disease and would proceed to 
randomization, and a crossover of 15% was built into the 
design (anticipating that some patients would not accept the 
locoregional therapy arm that they are assigned to). Therapy 
for the primary site was allowed for palliation, later in the 
course of disease, for women who were randomized to the 
systemic therapy–alone arm. The primary outcome is sur-
vival; the trial is powered to detect an overall survival differ-
ence of 19% at 3 years (from 30 to 49%). The secondary 
outcomes are local progression-free survival and quality of 
life, and biological samples are being banked for correlative 
studies. The fraction of patients dropping out for disease 
progression during induction systemic therapy, and the frac-
tion of crossing over, is within the expected range. Results 
are expected by 2017.
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29.8	 �Trials Requiring Randomization 
to Locoregional Therapy 
Before Systemic Therapy

Some have argued that randomization to, and delivery of, 
locoregional therapy before systemic therapy is a purer test 
of the potential benefit of primary site local treatment in the 
metastatic setting, as it avoids selection of only those patients 
who respond to systemic therapy. Although this approach 
avoids the “bias” of including only responders to systemic 
therapy, it also means that primary site local treatment is pro-
vided to some patients whose tumors are unresponsive to 
systemic therapy at distant sites and therefore will die early 
owing to their distant disease. The first trial with this design 
was opened by the Turkish Federation of Breast Diseases 
(NCT00557986) and has completed enrollment, with early 
data reported at SABCS 2013 [67]. The design included ran-
domization to surgery before systemic therapy or systemic 
therapy alone with RT to the primary site in cases of breast 
conservation. The trial was powered to detect an improve-
ment in the 3-year survival rate from 17 to 35%. A total of 
271 evaluable women were recruited. The primary outcome 
was overall survival, with secondary outcomes related to 
progression-free survival, quality-of-life measures, and mor-
bidity related to locoregional therapy. The trial was reported 
at SABCS 2013 with a median follow-up of 18 months and 
31% of the population having died [66]. No significant  

survival advantage was observed at the time of reporting, 
with a median survival of 42 vs. 46 months, favoring surgery 
(HR = 0.76; 95% CI, 0.49–1.16; P = 0.2). Multiple unplanned 
subset analyses revealed only the possibility of an advantage 
with surgery for women with solitary bony metastases (33 
women in the primary site local treatment arm and 20 in the 
control arm; HR = 0.23, P = 0.02), but these were not biopsy 
proven at entry. There were insufficient local recurrences for 
analysis.

The SUMBIT trial in the Netherlands (NCT01392586) 
was similarly structured but closed after enrollment of ten 
patients [68]. The POSYTIVE trial in Austria (NCT01015625) 
has a roughly similar design and aims to recruit 254 patients 
with synchronous metastatic breast cancer and randomly 
assign them to receive either PSLT (lumpectomy or mastec-
tomy + axillary surgery/± RT) vs. nothing. This has recently 
been revised to allow systemic therapy before randomization. 
Primary outcomes are median survival. Secondary outcomes 
are time to distant progression and time to local progression.

29.9	 �Prospective Registry Study 
TBCRC 0313

A prospective study entitled “A Prospective Analysis of 
Surgery in Patients Presenting with Stage IV Breast Cancer” 
is a multi-institutional data registry [69]. The objective is to 
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characterize patients with stage IV BC while documenting 
clinical management outcomes. The planned total enroll-
ment is 100 patients. Its primary aims are to document 
response to first-line therapy, frequency of surgical referral, 
and proportion of patients undergoing surgery, determine the 
incidence of uncontrolled local disease and frequency of sur-
gical palliation, and correlate molecular characteristics of 
primary tumor with conventional prognostic factors. A num-
ber of correlative molecular studies of circulating tumor cells 
and analyses of primary and metastatic tumor samples are 
planned. The analysis of registered patients with stage IV 
disease follows two tracks: one for those with an intact pri-
mary and one for those with the primary tumor resected and 
metastases discovered within 3 months of surgery. Local and 
distant disease will be carefully monitored in women with 
responsive and nonresponsive disease, and the use of research 
biopsies during therapy will provide samples to generate bio-
logical hypotheses related to interactions between respond-
ing and nonresponding primary and metastatic sites, the 
frequency and effect of uncontrolled chest wall disease, 
quality of life, and other issues. As reported at the San 
Antonio Breast Cancer Symposium in 2013, the 3-year sur-
vival rate of 39 women who were responsive to induction 
systemic therapy and received surgery was 81%, whereas the 
survival rate of responders who did not receive surgery was 
79%. Although the numbers are small, it is also of interest 
that among 15 women who were diagnosed with metastases 
following surgical therapy for the primary tumor, the 3-year 
survival rate was 87%. These numbers are remarkably differ-
ent from the survival experience in the Tata Memorial trial 
(3-year survival rate of 25%) and point to the differences in 
the biological and therapeutic environment between Indian 
and US populations.

29.10	 �Recommendations

Although retrospective data suggest that locoregional ther-
apy for the primary tumor may provide a survival advantage 
in women with metastatic BC and an intact primary tumor, 
this is not confirmed by randomized trials. The biases of the 
retrospective data include the use of surgery in younger 
women with smaller tumors, single sites of metastasis, and 
less visceral disease. The publication of data from the Tata 
Memorial [64] and Turkish Federation [67] trials provides 
information on patients treated prospectively. These and 
ongoing trials will allow us to evaluate the role of surgery 
alone or surgery plus RT and will allow us to reach solid 
conclusions regarding the role of locoregional therapy, how 
extensive it should be, and its timing in stage IV breast 
cancer.

Until additional unbiased data are available, surgery and 
RT to patients with stage IV with an intact, asymptomatic 

primary tumor cannot be recommended outside a clinical 
trial. In particular, there is no basis for recommending sur-
gery to women with distant disease (a) if the distant disease 
is not well controlled, as survival will likely not be long 
enough for the primary site to become a problem, or (b) both 
local and distant sites are well controlled, in which case, the 
primary site is likely to remain well controlled for the 
patient’s life span. A possible exception to these rules may be 
a patient who would be rendered as having stage IV NED by 
resection of the primary tumor, although this too is based on 
highly selected series. For a patient whose distant disease is 
controlled but the primary site is progressing, surgery pro-
vides a reasonable approach [70].

Locoregional therapy for the primary tumor should be 
offered to patients only with full disclosure of the lack of 
evidence of a survival benefit. If a clinical trial is available 
and the patient is willing to consider it, that is clearly the 
most rational choice. If primary site local treatment is 
decided on following the considerations described earlier, 
the subset of patients that may benefit from more aggressive 
local therapy (“ideal” patients for primary site local treat-
ment), based on the data from retrospective series and popu-
lation database studies, includes young patients with good 
performance status (women diagnosed with stage IV breast 
cancer before age 50 have better survival at 10 years com-
pared to older women) [56], smaller primary tumor, ER-/
PR-positive or HER-2/neu amplified tumor (in which more 
effective targeted therapies are available), oligometastatic 
disease (solitary and or low-volume metastatic disease) [59], 
and possibly with metastatic spread limited to the skeleton 
[36, 37, 71].

If primary site local treatment is planned, either mastec-
tomy or lumpectomy is appropriate, but of course breast 
conservation (if feasible) is clearly the least harmful option, 
and the odds of successful breast conservation can be maxi-
mized by the use of effective systemic therapy preopera-
tively. In case of breast-conserving surgery (BCS), resection 
margins were strongly considered in the past as important 
prognostic factor of local recurrence and survival. The origi-
nal report by Khan et al. found that for BCS or mastectomy 
patients, the median 3-year survival was 35–36% for patients 
with clear margins, 26% for those with positive margins, and 
17% in nonsurgical patients (p < 0.0001) [1]. Two further 
tumor registry studies [36, 72] and an institutional study 
from Malaysia [4] also demonstrated that survival was 
improved in patients with negative margins. These findings 
may be easily explained by differences between groups, and 
currently the true significance of the resection margins in 
BCS has been strongly resized, either in early breast cancer 
[73] or in metastatic BC.  So, although we should always 
aspire to clear surgical margins when we perform BCS in 
metastatic BC, this is not mandatory and a re-excision for 
involvement of the resection margins should be always 
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avoided. In case of mastectomy, plastic reconstruction is not 
absolutely contraindicated and must be evaluated case by 
case, considering the possible immunodepression related to 
larger reconstructive surgery.

The data on axillary surgery are extremely limited, but if 
surgery is undertaken, removal only of all gross and symptom-
atic disease seems prudent. Out of these, routine axillary dis-
section, axillary nodal samples, and sentinel lymph node biopsy 
should be categorically avoided, being unnecessary neither for 
prognostic information nor for local control of the disease.

The evidence supporting the use of postoperative RT is 
weak [47, 48], at best, and cannot be recommended presently. 
Primary RT can be considered with the same caveats as surgi-
cal resection, particularly if the surgical procedure required 
would be mastectomy. Although whether RT should follow 
surgery is unproven, its use may be justified if the risk of early 
local recurrence and uncontrolled chest wall disease is high.

�Conclusions

Stage IV disease is a chronic and incurable disease, and 
the goals of treatment are only the prolongation of life and 
the palliation or prevention of symptoms. In stage IV 
breast cancer patients, the primary and most important 
and effective treatment modality still remains a systemic 
therapy. The retrospective data suggest that locoregional 
therapy for the primary tumor may provide a survival 
advantage in women with metastatic BC and an intact pri-
mary tumor, but this is not confirmed by randomized tri-
als. The publication of data from the Tata Memorial [64] 
and Turkish Federation [67] trials provides information 
on patients treated prospectively. These and other ongo-
ing trials will allow us to evaluate the role of surgery 
alone or surgery plus RT and will allow us to reach solid 
conclusions regarding the role of locoregional therapy, 
how extensive it should be, and its timing in stage IV 
breast cancer. Until additional unbiased data are avail-
able, surgery and RT to patients with stage IV with an 
intact, asymptomatic primary tumor shouldn’t be rou-
tinely performed or recommended outside a clinical trial. 
Only for selected patient whose distant disease is con-
trolled by systemic therapy but the primary site is pro-
gressing, surgery provides a reasonable approach.
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