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Abstract:  The management of de novo stage IV breast cancer focuses 

on systemic therapy for distant sites. The underlying assumption is 

that such therapy will control the primary tumor sufficiently well for 

the remainder of the patient’s life, and that specific therapy for the 

primary tumor is not beneficial. This concept is being re-evaluated 

because of the lengthening survival of stage IV patients, the tendency 

towards decreasing metastatic disease burden at diagnosis, and accu-

mulating data suggesting that local therapy for the primary site may 

be beneficial. Retrospective data on more than 30,000 women from 

North America and Europe have now been published, showing a robust 

association between surgery or radiotherapy for the primary tumor 

and prolonged survival. Many questions remain, most importantly, 

whether this observed association reflects a selection of women with 

good prognosis for primary site therapy; others relate to the fraction 

of women in published studies who were diagnosed with metastatic 

disease postoperatively, whether specific subsets would derive greater 

benefit, and the appropriate timing and extent of local therapy. These 

issues can be definitively addressed only in a randomized trial. Two 

trials are open in India and Turkey; a third is being planned in the 

United States and is expected to open in 2011. Given the importance 

of these questions for the approximately 10,000 women who are 

diagnosed with stage IV breast cancer in the United States—and the 

many more worldwide—it is hoped that the US trial will receive strong 

support from breast cancer physicians and from our patients.

Introduction

The importance of effective local therapy as a means of optimizing 
survival in women with stages 0–III breast cancer is well estab-
lished.1 However, approximately 5% of women with primary breast 
cancer in the United States present with de novo stage IV disease, 
(ie, with an intact primary tumor).2 The traditional approach to this 
problem has been to treat with systemic therapy, with local therapy 
being reserved for women who require palliation at the primary 
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site. There is presently no consensus regarding optimal 
local therapy for these women, and treatment may vary 
from mastectomy (ostensibly for the purpose of prevent-
ing uncontrolled primary disease during the remainder 
of the patient’s life) to obtaining a tissue diagnosis with 
needle biopsy. If the primary tumor is resected, follow-up 
radiation is rarely used in the setting of distant metastases. 
According to the classic paradigm, once metastases have 
occurred, local therapy provides no survival advantage and 
should not be pursued. However, recent data suggest that 
an alternative needs to be considered; namely, that the 
primary tumor is a source of continued seeding of distant 
sites and, therefore, elimination of this source of metas-
tasizing cells may be of benefit by reducing the develop-
ment of new lesions. Pertinent data include a randomized 
trial in patients with metastatic renal cell carcinoma that 
examined the benefit of adding nephrectomy to standard-
of-care systemic therapy (interleukin). Results from this 
trial show an improvement in median overall survival for 
the nephrectomy group, from 8 months without nephrec-
tomy to 11 months for patients in the nephrectomy arm.3 
Thus, a viable possibility exists that resection of the pri-
mary tumor has a favorable effect on survival in patients 
with a variety of metastatic solid tumors.

In the area of breast cancer, the past decade has 
witnessed significant advances in systemic therapy and 
in sensitive imaging techniques that reveal lower burdens 
of metastatic disease than previously possible, along with 
an accumulation of retrospective data suggesting that 
women with distant metastases undergoing surgical resec-
tion of the primary tumor experience improved survival. 
In this review, we will focus on the last of these 3 devel-
opments, recognizing that improved systemic therapy 
has prolonged the lives of women with stage IV breast 
cancer,4 and that metastases can now be identified when 
the disease burden is minimal.5 The opportunity for an 
uncontrolled primary tumor to cause significant quality 
of life problems has therefore increased in proportion to 
the increasing survival of women who are being treated 
with effective systemic therapy, often in the setting of 
minimal metastatic disease. 

Biologic Aspects of the Primary Site  
and Metastasis Interaction
Data from studies going back several decades raise 
concerns that resection of the primary tumor in the 
setting of metastatic disease will enhance the growth of 
distant lesions.6,7 The pioneering work of Folkman and 
colleagues8 has identified protein factors synthesized by 
primary tumors that restrict tumor growth at metastatic 
sites, so that distant lesions grow once the primary lesion is 
resected.9 This phenomenon remains to be demonstrated 
in humans, whereas recent data suggest that the primary 
tumor may have a unique role in the propagation of 

metastases by acting as a reservoir for tumor stem cells. An 
increasing body of evidence suggests that there is molecu-
lar communication between the primary tumor and the 
premetastatic niche.10 Secretion of growth factors (such 
as transforming growth factor type b), proliferation fac-
tors, and stimulatory signals originating from the primary 
tumor may play a role in priming the niche for implan-
tation and growth of the metastatic lesion. Provocative 
recent data suggest a specific role for mesenchymal stem 
cells that are released from the bone marrow and popu-
late primary tumor sites more efficiently than metastatic 
sites.11 These mesenchymal stem cells then endow primary 
tumor cells with enhanced metastatic capacity, providing 
a possible explanation for a beneficial role for resection 
of the primary tumor even in the setting of established 
distant disease. 

Another potential mechanism for interaction 
between the primary tumor and metastatic lesions is 
through tumor-induced immunosuppression, defects 
in cytokine production, recognition of foreign antigens, 
and T-cell and B-cell function. In a study comparing the 
peripheral blood samples of breast cancer patients and 
healthy controls, CD4-positive and CD8-positive T-cell 
subsets capable of producing type 1 and 2 cytokines were 
reduced in breast cancer patients.12 There was a correla-
tion between the number of micrometastases (defined as 
circulating epithelial cells in the bone marrow) and the 
degree of immunosuppression. Using a mouse model, 
Danna and colleagues were able to demonstrate that 
removal of an intact primary mammary tumor in the 
setting of metastatic disease could restore the immuno-
competence of the host.13 Mice with bulky tumors had 
T-cell and B-cell deficiencies compared to healthy mice. 
In mice that underwent resection, antigen-specific anti-
body responses and T-cell responses to foreign antigens 
recovered compared to mice that did not undergo surgery. 

Thus, there are several potential biologic explanations 
for the benefit of primary tumor resection. These, along 
with the clinical data reviewed below, provide strong 
rationale for a randomized clinical trial of local therapy in 
stage IV patients, testing the hypothesis that primary site 
therapy is beneficial in the setting of metastatic disease. 

Review of Retrospective Studies

Eleven retrospective studies have examined the impact of 
surgical resection of the primary tumor in the presence of 
overt metastatic disease,14-23 and one has addressed the use 
of primary radiotherapy.24 These studies were performed 
in a variety of settings: a large database of hospital regis-
tries in the United States (the National Cancer Database 
of the American College of Surgeons),14 the Surveil-
lance Epidemiology and End-Results (SEER) database 
of the National Cancer Institute,17 2 population-based 
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European tumor registries,15,22 7 large comprehensive 
cancer centers in the United States,16,18-21,23 and 1 French 
regional cancer center.24 These studies show that surgical 
resection or (as in France) radiotherapy of the primary 
tumor is being performed in 30–55% of women with de 
novo stage IV disease and is associated with a remark-
ably consistent survival advantage for women who 
undergo therapy for the primary tumor in the setting 
of metastatic disease compared to those who do not. 
The observed reduction in the hazard of death ranges 
from 40–50% (Table 1). However, these studies also 
show that surgical therapy for the primary tumor is 
more likely in women who are younger, and who have 
smaller tumors, fewer metastatic sites, or bone or soft 
tissue (rather than visceral) metastases. Some of these 
biases are highlighted in Table 2. Additionally, although 
difficult to measure, the surgical groups in the reported 
analyses very likely have better access to care because 
they tend to be younger, of European ancestry, and mar-
ried, all characteristics that are associated with medical 
insurance. This last point is important with reference to 
other therapeutic modalities, since access to care also 
determines optimal systemic therapy, so that the use of 
surgery may simply be a surrogate for better treatment 
overall. Thus, the observed association between primary 
site surgery and improved survival cannot yet be causally 
attributed to the resection of the primary tumor, even 
after statistical adjustment for known biases (remember-

ing that unknown biases cannot be adjusted for) because 
in most studies, the women in the surgical groups had 
more favorable characteristics overall than the women 
in the nonsurgical groups. Additionally, it is not pos-
sible from these retrospective studies to assess the value 
of local therapy components other than resection of the 
primary tumor (ie, axillary dissection and primary site 
radiotherapy). 

Impact of Surgical Therapy on Overall Survival
In almost all of the multi-institutional studies in the 
literature, the use of surgical therapy for the primary 
tumor has been associated with improved survival (see 
Ly and coworkers25 for a review). In the National Can-
cer Data Base (NCDB) analysis, the 3-year survival was  
35 months in patients surgically resected with free margins 
and 17 months in the nonsurgical group.14 In the analysis 
of SEER data, surgically treated patients lived 11–15 
months longer than those patients treated nonsurgically.17 
Similarly, the Geneva Tumor Registry data15 and a recent 
publication from the southern Netherlands22 show hazard 
ratios of 0.60 (95% confidence interval [CI], 0.58–0.654) 
and 0.62 (95% CI, 0.51–0.76), respectively. 

In single institution reviews, the survival differences 
are only somewhat less consistent. The less positive studies 
deserve comment. In the MD Anderson Cancer Center 
experience, a significant prolongation of overall survival 
was not seen (the median survival had not been reached), 

Study
Number of 

Patients Time Period

Treated 
Surgically

(%)

3-Year Survival 
in Surgery 

Group (%)‡

3-Year Survival 
Difference 

Between Groups 
(%) 

Adjusted Hazard 
Ratio (95% CI)

Khan 2002*14 16,024 1990–1993 57 35 18 0.6 (0.58–0.65)

Babiera 200616 224 1997–2002 37 95 15 0.50 (0.21–1.19)

Rapiti 2006*15 300 1977–1996 42 41 19 0.6 (0.58–0.654)

Blanchard 200819 427 1973–1991 61 40 20 0.61 (0.49–0.76)

Fields 200718 409 1996–2002 46 46 18 0.53 (0.42–0.67)

Gnerlich 2007*17 9,734 1998–2003 47 37 18 0.63 (0.60–0.66)

Cady 2008*20 622 1970–2002 38 42 17 Not reported

Bafford 2009*23 147 1998–2005 41 62 26 0.47 

Le Scodan 200924 581 1984–2004 55† 43§ 16 0.70 (0.58–0.85)

Leung 201021 157 1990–2000 33 38 13 Not reported

Ruiterkamp 2009*22 728 1993–2004 40 40 15 0.62 (0.51–0.76)

*Multi-institutional study. †Locoregional radiotherapy for primary site. ‡Three-year survival of surgical group estimated from survival curves (%). 
§Benefit seen in patients receiving locoregional therapy, consisting of radiotherapy alone in 78%.

CI=confidence interval.

Table 1.  Retrospective Studies Evaluating Surgical Resection of the Primary Tumor in Patients With Metastatic Disease
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but the progression-free interval was significantly 
improved for the surgical group.16 In another analysis 
of 157 patients, there was no survival advantage after 
adjustment for the use of chemotherapy; 54% of patients 
received chemotherapy and 51% received endocrine ther-
apy,21 but the number of women receiving both forms of 
treatment or not receiving any systemic therapy was not 
provided. Median survival was 25 months for the patients 
treated with chemotherapy and only 8 months for those 
not treated with chemotherapy, of whom one-third had 
visceral metastases. This relatively rural population may 
have contained an unusually large fraction of women 
whose disease was too advanced for therapy, explaining 
the poor survival in women who did not receive chemo-
therapy. Finally, a study interpreted by the authors as 
showing that the association between surgical therapy and 
improved survival is a result of selection bias deserves dis-
cussion. The investigators identified stage IV cases from 2 
large hospital tumor registries; they matched women who 
underwent primary-site surgery with those who did not, 
and they analyzed survival relative to the use of surgery for 
the primary site.20 They compared matched to unmatched 
analyses and found essentially similar and significant 
positive relationships between surgery and survival for 

all subsets except for the 100 women with visceral-only 
disease, in whom the matched analysis yielded a P value 
of 0.09, favoring the surgical group. Thus, this study too 
supports the possibility of improved outcomes with the 
use of surgical resection.

Extent of Surgical Intervention
The possible surgical interventions for the primary 
tumor consist of breast-conserving tumor excision or 
mastectomy (ideally with free resection margins), with 
or without axillary dissection. Margin data have not been 
available in all series published so far. When analyzed, 
the results are mixed. In the original analysis of NCDB 
data, survival was longer in women with tumor-free 
surgical margins than in women with resection margins 
that were involved with the tumor.14 Tumor-free margins 
are more likely in women undergoing total mastectomy 
compared with partial mastectomy, which may explain 
the somewhat improved outcomes associated with total 
mastectomy in this study. The benefit of surgery was 
confined to the negative margin group in data from the 
Geneva Tumor Registry.15 However, in the analysis from 
the Netherlands, margin data were not available, but there 
was no significant difference in overall survival between 

Table 2.  Characteristics of Study Populations Evaluating Surgical Resection of the Primary Tumor in Patients With  
Metastatic Disease

Study Population

Fraction With Visceral 
Metastases (%)

Fraction With Single Organ 
System Involved (%)

Hormone-Receptor–Positive 
Tumors (%)

Surgical 
Group

Nonsurgical 
Group

Surgical 
Group

Nonsurgical 
Group

Surgical 
Group

Nonsurgical 
Group

Khan 2002*14 NCDB Fractions not reported, but significant hazard ratios reported for all 3 parameters  
in a multivariate model that included the effect of surgery

Babiera 200616 MDACC 54 (66)‡ 74 (52)‡ 67 (82)‡ 99 (70)‡ 42 (51) 95 (70)

Blanchard 
200819 Baylor 85 (39)‡ 97 (67)‡ 195 (81)‡ 75 (49)‡ 116 (51)‡ 49 (37)‡

Fields 200718 Washington 
University Fractions and hazard ratios for these parameters not reported 

Gnerlich 2007*17 SEER Not reported 2,196 (48)‡ 1,779 (35)‡

Cady 2008*20 Boston Case-control matching based on organ site involvement and hormone receptor status

Le Scodan 
2009†24

St. Cloud, 
France 121 (38)‡ 92 (35)‡ 225 (70)‡ 117 (45)‡ 156 (49) 104 (40)

Leung 200921 Virginia 35 (67) 64 (61) – – – –

Ruiterkamp 
200922

Southern 
Netherlands 153 (53)‡ 265 (60)‡ 213 (74) 249 (57) – –

Bafford 2009*23 Boston Not reported 9 (10) 20 (33) 55 (64) 35 (57)

*Multi-institutional study. †Primary radiotherapy. ‡Significant differences.

MDACC=MD Anderson Cancer Center; NCDB=National Cancer Data Base; SEER=Surveillance Epidemiology and End-Results.



116    Clinical Advances in Hematology & Oncology  Volume 9, Issue 2  February 2011

P E R E Z  A N D  K H A N

those with breast-conserving surgery versus mastectomy.22 
Interestingly, in the matched case-control study by Cady 
and associates,20 women were assigned to the nonsurgi-
cal group if “there was clearly no attempt to remove all 
disease (clinically palpable axillary nodes unresected but 
biopsied) or if there was only an excision that resulted 
in extensive positive margins with no re-excision per-
formed.” Thus, it appears that margins were largely free in 
the surgical group, and margin status was not included in 
the analysis. In the relatively large analysis from Washing-
ton University (409 women; 187 had surgical resection 
and 92 had free resection margins), there is no mention of 
the effect of margin status on the survival analysis. Other 
single-institution studies were smaller, and it is not clear if 
margin status was analyzed.

The percentage of patients who had axillary surgery 
ranges from 24–77%.15,18 In the NCDB study,14 extent of 
nodal disease was not significantly related to survival, but 
women undergoing total mastectomy were more likely to 
have nodal dissection, and it is possible that this factor 
may have contributed to the survival advantage observed 
in the total mastectomy group. In the Geneva study, axil-
lary dissection was performed in 24% of patients, and 
there was a trend toward a larger benefit for women who 
had both negative surgical margins and axillary dissec-
tion (hazard ratio [HR], 0.2; 95% CI, 0.02–1.9).15 Of 
note, 50% of surgical patients had N1 disease, whereas 
N3 patients were most often treated nonsurgically  
(3% vs 14%; P=.0005). In the analysis from the Neth-
erlands, there was a trend towards a benefit in patients 
undergoing axillary dissection compared to those with-
out, but this was limited to the first year after treatment, 
without an effect on overall survival.22 It appears logical 
that if local tumor ablation is beneficial, regional nodal 
disease should also be addressed, but the available data do 
not allow any conclusions regarding the possible benefit 
of axillary surgery in women with distant metastases. 

Identification of Metastatic Disease  
After Definitive Local Therapy 
Several of the published analyses show that primary 
tumors tend to be smaller (T1 and T2) in the surgical 
group.14,15,19,26 This finding is of interest because series 
from individual institutions have shown that approxi-
mately one-half to one-third of patients who are reported 
as having stage IV disease are in fact diagnosed with 
metastases following surgical treatment, as a result of 
metastatic surveys performed because of a high pathologic 
nodal burden.23,26-28 Thus, there may be a large fraction of 
patients included in the existing literature who underwent 
surgical resection with asymptomatic metastases that were 
detected on postoperative imaging. These patients most 
likely had a lower disease burden than those diagnosed 

with symptomatic disease preoperatively, and they would 
be expected to have improved survival. Three groups 
of investigators have attempted to examine this issue 
in single-institution (therefore small) data sets, with 
conflicting results. When patients undergoing surgery 
prior to chemotherapy were compared to women who 
received chemotherapy first, Cady and associates20 found 
no difference in survival outcomes. Using a slightly dif-
ferent approach, Rao and colleagues attempted to define 
the optimal timing for surgery relative to diagnosis, and 
found that women operated on 3–9 months from diagno-
sis had better survival than when surgery was performed 
within 3 months of diagnosis, implying that when sur-
gical treatment follows the delivery of some amount of 
systemic therapy, outcomes are better.28 Another aspect of 
the timing question has to do with whether metastases are 
diagnosed preoperatively or postoperatively, because those 
with postoperative identification of stage IV disease pre-
sumably have a smaller tumor burden. Again, the results 
are conflicting and based on scant data; one study did not 
identify a significant difference in survival when metas-
tases were diagnosed preoperatively or postoperatively,27 
but another analysis found that the benefit of surgery was 
confined to women who underwent surgical resection for 
presumed nonmetastatic disease.23 

Locoregional Radiotherapy
Data on the use of postoperative radiotherapy in the set-
ting of stage IV disease is variable and very limited. In the 
time interval analyzed (1990–1994), the NCDB did not 
distinguish locoregional radiotherapy from radiotherapy 
to distant sites.14 The Geneva study15 and the SEER study17 
found that patients in the surgical groups were more often 
treated with radiation (21% vs 5%; P<.0001, and 41% 
vs 34%, respectively), whereas another single-institution 
study found that only 0.3% of patients were treated 
with locoregional radiotherapy.29 In a more recent study 
examining SEER data and published in abstract form,30 
radiotherapy was given equally (approximately 40%) in 
the mastectomy and breast-conservation patients alike, 
and it was associated with a significantly longer median 
survival in the breast conservation group (24 months in 
patients without radiotherapy and 31 months in those 
who received it; P log-rank test less than .0001). In the 
mastectomy group, the corresponding values were 32 ver-
sus 31 months (P log-rank test equal to .330). In multi-
variate analysis, surgery and radiotherapy were associated 
with a statistically significant reduction in the hazard of 
death, with a ratio of 0.93 (95% CI, 0.88–0.98; P=.0049) 
for radiotherapy versus no radiotherapy,30 suggesting that 
adjuvant local radiation therapy may also improve patient 
survival. This small effect of radiotherapy is difficult to 
assess, but it is clear that any prospective evaluation of the 
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value of local therapy for the primary site needs to include 
radiotherapy as a local treatment modality.

Systemic Therapy
Systemic therapy is the established primary therapy for 
stage IV breast cancer, and therefore most patients in the 
reviewed literature received chemotherapy, endocrine 
therapy, or both. This was true for both the surgical and 
nonsurgical groups. The published literature contains no 
details on the systemic therapy used, and therefore a more 
in-depth analysis is not possible. It is unclear if the use 
of surgical therapy for the primary tumor was associated 
with overall more aggressive systemic therapy. A recent 
retrospective study examined the survival of 186 de novo 
stage IV patients (almost half of whom had been diag-
nosed with metastases postoperatively) relative to the use 
of primary site surgery and the biologic subtype of the 
cancer.26 An improvement in survival was seen only in 
women with hormone receptor–positive or human epi-
dermal growth factor receptor 2 (HER2)-positive disease, 
with the triple negative group deriving no benefit from 
surgery for the primary tumor. These data highlight the 
importance of effective systemic therapy in the manage-
ment of stage IV breast cancer, and they suggest that 
surgical resection of the primary tumor is unlikely to add 
benefit in the presence of disease that is nonresponsive to 
systemic therapy.

Data on Chest Wall Outcomes
The frequent use of surgical resection in women present-
ing with stage IV disease is somewhat surprising. The 
main justification for surgical intervention in this setting 
is to avoid uncontrolled local disease or to palliate chest 
wall recurrences once they have occurred, but data on 
chest wall outcomes in women with metastatic disease are 
sparse. It is reasonable to assume that no (or incomplete) 
resection of local disease is a risk factor for the occurrence 
of uncontrolled chest wall disease in stage IV patients, as 
it is in the nonmetastatic setting. A recent retrospective 
analysis included 111 women presenting with stage IV 
breast cancer; chest wall outcomes were examined relative 
to the use of early (within 6 months) surgical resection of 
the primary tumor. The early use of surgery reduced the 
odds of symptomatic chest wall disease by 86% (adjusted 
OR, 0.14; 95% CI, 0.039–0.491), and a controlled chest 
wall reduced the hazard of death by 60% (HR, 0.4; 95% 
CI, 0.260–0.662). Data from pooled Danish trials of 
breast conserving therapy support this finding; women 
with synchronous local and distant recurrence following 
breast conserving therapy of an initial breast carcinoma 
experienced better local control and overall survival if the 
in-breast recurrence was resected.31 Failure to resect the 
primary site recurrence was the strongest determinant of 

uncontrolled chest wall disease (adjusted HR, 12.7; 95% 
CI, 4–41). Thus, the quality of life impact of primary site 
therapy for all patients with distant disease must be bal-
anced against the risk of uncontrolled chest wall disease in 
a proportion of patients.

The Role of Local Therapy in Metastatic Breast Cancer
Despite the consistency of the growing literature evaluat-
ing the surgical treatment of the intact breast tumor in 
patients with metastatic disease, the question remains as 
to whether the women who are being offered surgery are a 
group that would survive longer because of a combination 
of favorable features related to tumor biology and access 
to care rather than surgical resection of the breast tumor. 
This question cannot be definitively settled without the 
protection from bias afforded by the randomization of 
patients to the combination of systemic and primary site 
local therapy compared with systemic therapy alone, and 
the consistency of therapeutic interventions that can be 
achieved in a prospective study. Randomized trials are 
under way in India and in Turkey. The study by Badwe 
and colleagues in India utilizes 6 cycles of preoperative 
anthracycline-based therapy followed by randomization 
to local therapy for the primary site or no local therapy, 
with a planned accrual of 350 women.32 The trial being 
conducted in Turkey (NCT00557986) does not include 
preoperative systemic therapy; randomization to locore-
gional surgery plus radiotherapy versus systemic therapy 
occurs following diagnosis of metastatic disease. The 
accrual goal is 270 women.33 

ECOG Trial E2108
A phase III trial is in the final planning stages under 
the aegis of the Eastern Cooperative Oncology Group 
(ECOG).34 With an accrual goal of 880 women (16 per 
month), it will evaluate whether local therapy of intact 
primary disease in women with stage IV breast cancer 
will result in prolonged survival compared to women who 
receive local therapy only if and when necessary for pallia-
tion of local symptoms. All patients will be followed for 
survival and for primary site control and health-related 
quality of life for 5 years. All patients will receive induc-
tion systemic therapy (cytotoxic, endocrine, or biologic) 
appropriate to their age, metastatic organ sites, and tumor 
biologic profile. The specific regimen will be chosen by 
the treating physician, with adherence to general guide-
lines regarding optimal first-line therapy in the metastatic 
setting. Those who have either stable or responsive disease 
at the end of approximately 4 months of therapy will be 
randomized to local therapy (surgery plus radiotherapy) 
that mirrors the standards applied in the nonmetastatic 
setting (Figure 1). The primary objective will be to com-
pare overall survival in patients receiving early, elective 
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local therapy to the primary site to those who receive 
continued systemic therapy, although local treatment can 
be used for palliation of local symptoms if these develop. 
Other objectives will include documenting the frequency 
of, and the time to, uncontrolled chest wall disease and 
the effect of local therapy and uncontrolled chest wall 
disease on health-related quality of life in the 2 arms.

Eligibility  Women with intact primary breast tumors 
and metastatic disease at any site will be eligible, unless 
their projected survival is estimated to be 6 months or less, 
either because of the burden of disease or comorbidities. 
Women with recurrent breast cancer and those with a syn-
chronous contralateral primary tumor will be excluded. 
Because induction systemic therapy is not strictly defined, 

patients may be registered at any time following diagnosis 
within the first 4 months of systemic therapy, and those 
with stable or responding disease will be randomized fol-
lowing the 4-month evaluation. 

Local Therapy for the Primary Site  The choice of local 
therapy was vigorously debated in many settings during 
the development of this trial. Much consideration was 
given to the merits of testing of surgery alone, rather than 
the combination of surgery and radiotherapy. However, 
surgery alone is now definitively recognized to be incom-
plete local therapy in the majority of patients with bio-
logically aggressive disease1 (which by definition includes 
all patients with metastatic disease). Therefore if partial 
local therapy (ie, surgery) is helpful in the metastatic 
setting, any trial testing this hypothesis should logically 
test complete local therapy (surgery plus radiotherapy). 
A further consideration was the fact that positive results 
from a trial testing surgery alone would immediately be 
followed by the question of whether radiotherapy would 
add greater benefit, and negative results would leave open 
the question of whether the trial would have been positive 
if radiotherapy had been included. Therefore, the final 
consensus was that the local therapy component of this 
trial should include standard-of-care local therapy follow-
ing the principles used in the nonmetastatic setting. 

The design of E2108 allows the specific surgical treat-
ment in the experimental arm (early local therapy) to be 
chosen by the patient and the physician according to the 
criteria that are generally accepted for breast conserving 
therapy (BCT) or total mastectomy. For patients who 
elect BCT, free surgical margins must be achieved with 
re-excision or mastectomy with no minimum margin 
width required. Axillary management in this trial parallels 
that used for nonmetastatic breast cancer. Axillary dis-
section is required unless a negative axilla is documented 
with sentinel node biopsy. The standard therapy group 
will receive continued systemic therapy, but if primary 
progression becomes symptomatic—requiring palliation 
of symptoms—the extent and sequence of local therapy is 
left to the discretion of the physician. 

Radiation Therapy  After BCT, all patients will receive 
definitive breast irradiation to include the whole breast. A 
boost to the primary tumor bed is optional, provided that 
the margins of excision are pathologically confirmed as 
negative. Nodal radiation can be added for node-positive 
patients at the discretion of the treating radiation oncolo-
gist. After mastectomy, postmastectomy radiation treat-
ment (PMRT) will be given at the discretion of the treat-
ing surgeon and radiation oncologist. All patients with 4 
or more pathologically positive axillary lymph nodes will 
be treated with PMRT; for those with 1–3 positive axillary 

Figure 1. Schema of the E210834 study: Early Surgery or 
Standard Palliative Therapy in Treating Patients With Stage IV 
Breast Cancer.

*Women with intact primary tumors and metastatic disease at any site 
are eligible (anticipated survival >6 months).

†Patients may register at any time within 4 months of initiation of 
systemic therapy and may be randomized after 4 months of therapy if 
stable or responsive disease is documented.

‡Local therapy only if needed for palliation of symptoms from primary 
site progression; it may include surgery or radiotherapy, as needed.

§Defined as surgery and radiotherapy for the primary tumor following 
standards used for nonmetastatic disease.

¶Will be followed for survival.

Diagnosis of de novo stage IV 
breast cancer*
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Four months of induction
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lymph nodes, a radiation oncology consultation will be 
recommended to determine whether PMRT is indicated.

Conclusion

The clinical course of metastatic breast cancer is changing. 
Overall, patients with stage IV disease are living longer; 
the combination of advances in systemic therapy and the 
diagnosis of lower volume metastatic disease presents a 
potential opportunity to improve outcomes through 
therapy for the primary tumor. At the moment, however, 
systemic agents remain the first line of therapy, and the 
use of local therapy for the primary site should be reserved 
for palliation and avoidance of uncontrolled local disease, 
recognizing that the interruptions of systemic therapy 
that may be required for delivery of local treatment carry 
a hazard for the patient with distant disease. In addition, 
the quality of life impact of surgery and radiation must 
be justified with unbiased data regarding the survival (or 
quality of life) value of improved local control. The timely 
accrual and completion of E2108 will be possible only 
with the support of the oncology community. Data from 
this trial will establish the value of primary site therapy in 
the setting of distant disease, will aid the understanding of 
the relationship of the primary tumor to disease at distant 
sites—with potential for guiding therapeutic concepts in 
nonmetastatic disease—and may spur similar trials for 
other organ sites. 
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