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Abstract Purpose Prospective pilot study to assess
patient outcome after stereotactic body radiation therapy
(SBRT) for limited metastases from breast cancer. Methods
Forty patients with <5 metastatic lesions received curative-
intent SBRT, while 11 patients with >5 lesions, undergoing
SBRT to <5 metastatic lesions, were treated with palliative-
intent. Results Among those treated with curative-intent, 4-
year actuarial outcomes were: overall survival of 59%,
progression-free survival of 38% and lesion local control of
89%. On univariate analyses, 1 metastatic lesion (versus 2—
5), smaller tumor volume, bone-only disease, and stable or
regressing lesions prior to SBRT were associated with more
favorable outcome. Patients treated with palliative-intent
SBRT were spared morbidity and mortality from progres-
sion of treated lesions, though all developed further
metastatic progression shortly (median 4 months) after
enrollment. Conclusions SBRT may yield prolonged sur-
vival and perhaps cure in select patients with limited
metastases. Palliative-intent SBRT may be warranted for
symptomatic or potentially symptomatic metastases.

Keywords Oligometastases - Stereotactic body
radiation therapy - Breast cancer
Introduction

Limited metastatic disease may be amenable to curative-
intent surgery or radiation [1-3]. In 1995, Drs. Hellman
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and Weichselbaum hypothesized a “clinical significant
state of oligometastases” in which a limited number of
metastases may represent a disease state in which full
metastatic potential is not reached [4].

Prior to postulating an oligometastatic state, Dr. Hell-
man proposed a model in which the extent of cancer
progression in any given patient exists along a spectrum
[5], ranging from a state of limited disease with the pro-
pensity to spread in an orderly, contiguous manner (as
postulated by Halsted in the late 1800s) to a state of
widespread systemic disease from clinical inception, even
in the absence of clinically detectable metastases (as pos-
tulated by Fisher in the early 1980s [6, 7]). The
oligometastatic state can be extrapolated from this ‘spec-
trum model’ to represent an early course of metastatic
progression in some patients. A treatment paradigm of
aggressive local therapy for limited metastases can poten-
tially cure patients, prolong patient survival and/or improve
disease control [4, 8—-10].

Local treatment options for oligometastatic tumors
include resection [9], radiofrequency ablation, and radio-
therapy. Radiotherapy can be offered to patients unable to
tolerate (or unwilling to undergo) more invasive proce-
dures, or when tumors are situated in areas in which
invasive procedures would result in unacceptable morbid-
ity. In patients with several metastases, more invasive
techniques such as resection and radiofrequency ablation
are arguably not indicated. Hypofractionated (fewer frac-
tions, with a higher dose per fraction) stereotactic body
radiotherapy (SBRT) is becoming more widely used to
treat oligometastases [11]. SBRT implies the use of a three-
dimensional frame of reference to more accurately localize
the tumor, allowing for reduced set-up uncertainty, which
in turn enables aggressive fractionation to be used with
acceptable toxicity [11-13].
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Since 2001, the University of Rochester has used hypo-
fractionated SBRT to treat patients with oligometastatic
disease. We recently reported survival and disease control
outcomes in patients treated with SBRT for liver metastases
[14] lung metastases [15] and <5 metastatic lesions [16, 17].
We hypothesized that patients with <5 detectable metastases
are amenable to potentially curative SBRT. The treatment of
<5 lesions in patients with >5 lesions was considered palli-
ative. We hypothesized that SBRT to select bulkier lesions in
patients with >5 metastases can reduce metastatic disease
burden, potentially resulting in a disease state more amenable
to systemic therapy. Though we selected 5 lesions as the cut-
off for curative-intent SBRT, the optimum number of lesions
amenable to curative-intent therapy remains unknown. Cer-
tainly, there can be tumor, organ and host specific variables
that can impact this number in any given patient. Neverthe-
less, for the purpose of protocol development, 5 lesions was
chosen as a cut-off, extrapolating from a prior analysis from
the University of Rochester of patients with metastases from
prostate cancer, which confirmed a cut-off of ~5 lesions, a
number that has also been postulated by others [18].

The present paper focuses on 51 patients with metastatic
breast cancer treated with curative-intent SBRT or pallia-
tive-intent SBRT.

Methods and materials

Between February 2001 and December of 2007, 51 patients
with metastatic breast cancer enrolled on one of two Uni-
versity of Rochester protocols investigating the use of SBRT
to treat limited metastatic disease [16, 17]. The URCC 8700
protocol included patients with <5 detectable lesions from
metastatic breast cancer. The URCC 9700 protocol allowed
patients with >5 metastases to receive SBRT to <5 lesions
which were deemed potentially life-threatening as a result of
their bulk and/or location. Eligibility requirements for both
protocols included age >18 years and Karnofsky Perfor-
mance Status >70. These studies were approved by the
University of Rochester Research Subjects Review Board,
and all patients signed informed consent. The present anal-
ysis includes 2 patients enrolled after July of 2007, who were
not included in our recent analysis of 121 patients [16, 17]. A
patient with brain-only metastases from breast cancer, who
did not receive extracranial SBRT, is excluded from the
present analysis.

SBRT technique
The technique of SBRT employed at the University of
Rochester has been previously described [14-17, 19], and

is briefly outlined here. The Novalis ExacTrac ® patient
positioning platform (BrainLAB AG, Heimstetten,
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Germany) in conjunction with a relaxed end-expiratory
breath hold was used to reproducibly position the patient.
The BrainSCAN (BrainLAB AG, Heimstetten, Germany)
system was used for treatment planning. The gross target
volume (GTV) was identified and contoured on axial CT
images; MRI and PET scans, when available, were fused
with the planning CT scan for more accurate delineation of
the GTV. The PTV was generated with a minimum GTV
expansion of 10 mm in the craniocaudal direction, and
7 mm in other directions, which allows for coverage of 2 to
3 standard deviations of motion [19]. SBRT was delivered
using conformal arcs. Treatment was prescribed to the
isocenter, with the 80% isodose line covering the PTV.

Follow-up

Patients were followed through July 2008. Follow-up visits
were planned 1 month after completing SBRT and every
3 months subsequently for 2 years. Thereafter, intervals
ranged from 3 to 6 months, based on physician preference.
Patients underwent diagnostic imaging studies prior to all
follow-up visits after the initial 1 month visit.

Endpoints

Overall survival (OS) and progression free survival (PFS)
were calculated using Kaplan-Meier actuarial survival
analyses, with survival and failure times defined from the day
of enrollment until an event or last follow-up. Local failure
was scored as an event if any treated lesion grew by >20%,
based on the Response Evaluation Criteria In Solid Tumors
(RECIST) criteria [20], or was confirmed pathologically. For
patients treated with curative-intent SBRT, distant failure
was scored as an event if a patient progressed with distant
metastases beyond that which could be treated with curative-
intent (i.e. >5 metastases or incurable disease). This defini-
tion considers the state of oligometastases to be a potentially
chronic disease, in which distant progression occurs when
metastases are not amenable to curative-intent. For patients
treated with palliative-intent, distant failure was defined as
the progression of untreated metastases and/or development
of new metastases not amenable to stereotactic radiation.
Progression was defined as local or distant failure. Stata
version 9.2 was used for all data analysis.

Results

Patient characteristics: those treated
with palliative-intent

The characteristics of patients treated with palliative-
intent SBRT are summarized in Table 1. Patients enrolled
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Table 1 Characteristics at time of enrollment of patients treated with
palliative-intent stereotactic body radiation therapy

Table 2 Characteristics of lesions treated with palliative-intent
stereotactic body radiation therapy

Number (%)

Number (%)

Number of patients 11

Range 36-70, mean 50,
median 48, SD = 9

ER and/or PR positive 8 (73)

Sites involved with metastatic disease

Age (years)

Liver 8 (73)
Lung 7 (64)
CNS 327
Bone 8 (73)
Bone-only disease 1

Sites treated with SBRT

Liver 8 (73)
Lung 2 (18)
Bone 19
Number of treated metastatic lesions
1 4 (36)

2 4 (36)

3 19

4 2 (18)
Number of involved organs

1 2 (18)

2 4 (36)

3 4 (36)

4 109

Sum of GTVs Range 6-1150 ml,

mean 228 ml, median 65 ml, SD = 363

SBRT = stereotactic body radiation therapy; GTV = gross tumor
volume; SD = standard deviation

25-210 months (median 64) after the initial diagnosis of
breast cancer, 5-49 months (median 22) after the initial
diagnosis of metastatic disease and 1-26 months (median
13) after the development of the metastases treated on
protocol (with 2 of the 11 patients having had developed
the metastases treated on protocol at the time of the initial
presentation of metastatic disease). Five patients had
undergone curative-intent local therapy for oligometastatic
disease prior to enrollment, including resection (n = 3),
radiofrequency ablation (n = 1), radiation therapy (n = 1)
and SRS (n = 2). Prior to enrollment, all patients received
chemotherapy for metastatic disease; 5 patients also
received hormonal therapy. Nine patients were referred for
SBRT after progressive growth of lesions on chemotherapy
(based on RECIST criteria) and 1 patient had stable dis-
ease. One patient was referred for SBRT 1 month after
developing the metastases treated on protocol, and thus was
not assessable for response to systemic therapy. Seven

Number of lesions 23

Sites of treated lesions

Liver 16 (70)

Lung 6 (26)

Bone 14

GTV Range 0.6-1,150 ml, mean 109 ml,

median 8 ml, SD = 265 ml

GTV = gross tumor volume; SD = standard deviation

patients had innumerable (>25) lesions, and 4 patients had
6-13 detectable lesions. In all patients, the bulkier lesions,
deemed potentially life threatening, were they to continue
to grow, were selected for SBRT. Most patients were
asymptomatic from their lesions, though 1 patient had
abdominal pain from liver metastases. Although all but 2
patients presented with multi-organ involvement of meta-
static disease (see Table 1), all patients underwent SBRT to
lesions confined to one organ; thus, the lesions in other
organs were not felt to be life-threatening at the time of
enrollment. The characteristics of the individual treated
lesions are summarized in Table 2.

Outcome: patients treated with palliative-intent

All patients treated with palliative-intent SBRT developed
worsening distant metastases shortly (3—16 months, med-
ian 4) after enrollment. All patients died with progressing
disease at 4-24 months after enrollment, resulting in a
mean and median survival of 13 months. Three patients
with no known CNS metastases at enrollment and 1 other
patient with known CNS metastases died from new CNS
metastases; one patient died from new liver metastases.
The other 6 patients progressed with new extracranial
metastases, which was presumably the cause of their death.
Albeit at short follow-up due to patient death, only 1 lesion
(with a GTV of 19 ml) failed locally in a patient treated to
4 liver metastases; this patient died from brain metastases.
Thus, no patient died from local progression of their treated
lesion(s). Two patients, with innumerable metastases
involving at least 3 organs, who received SBRT to 1-2
liver metastases with a net GTV of 65 and 463 ml, survived
>18 months.

The 7 patients with innumerable metastases, compared
to the 4 patients with 6—13 metastases, had a worse overall
survival (median survival of 6 vs. 16 months, P = 0.064
on UVA) and similar progression free survival (median
progression free survival of 4 vs. 3 months, P = 0.2 on
UVA).
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Table 3 Characteristics at time of enrollment of patients treated with
curative-intent stereotactic body radiation therapy

Table 4 Characteristics of lesions treated with curative-intent ste-
reotactic body radiation therapy

Number (%)

Number (%)

Number of patients 40

Range 34-85, mean 55,
median 54, SD = 14

ER and/or PR positive 25 (63)
Previously had >5 metastatic lesions 5 (13)

Age (years)

Sites involved with oligometastatic disease

Liver 14 (35)
Lung 12 (30)
Thoracic lymph nodes 9 (23)
Pelvic or abdominal lymph nodes 25
Bone 11 (28)
Bone-only disease 8
Number of oligometastatic lesions

1 17 (43)
2 11 (28)
3 6 (15)
4 2(5

5 4 (10)
Number of involved organs

1 33 (83)
2 6 (15)
3 1)

Sum of GTVs Range 2—402 ml, mean 48 ml,

median 29 ml, SD = 72 ml

GTV = gross tumor volume; SD = standard deviation

Patient characteristics: those treated
with curative-intent

The characteristics of patients treated with curative-intent
SBRT are summarized in Table 3. Patients enrolled
2-155 months (median 56) after the initial diagnosis of
breast cancer, 1-96 months (median 12) after the initial
diagnosis of metastatic disease, and 1-96 months (median
7) after the development of the metastases treated on pro-
tocol (with 36 of the 40 patients having had developed the
metastases treated on protocol at the time of the initial
presentation of metastatic disease). Six patients had
undergone curative-intent local therapy for oligometastatic
disease prior to enrollment, including resection (n = 2),
radiofrequency ablation (n = 2), radiation therapy (n = 2)
and SRS (n = 1).

Only 4 patients did not receive systemic therapy for
metastatic disease prior to enrollment: one patient had
cryptogenic cirrhosis and was medically unfit for systemic
therapy, and 3 patients refused systemic therapy. The
remaining 36 patients received chemotherapy (n = 16),
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Number of lesions 85

Sites involved with oligometastatic disease

Liver 33 (39)
Lung 19 (22)
Bone 17 (20)
Thoracic lymph nodes 14 (16)
Pelvic or abdominal lymph nodes 2 (2)

GTV Range 0.1-400 ml, mean 23 ml,

median 7 ml, SD = 49 ml

GTV = gross tumor volume; SD = standard deviation

hormonal therapy (n = 10) or both (n = 10) after the diag-
nosis of metastatic breast cancer and prior to enrollment. Of
these 36 patients, 12 were referred for SBRT after progres-
sive lesion growth on systemic therapy, while 16 were
referred for consolidative SBRT for stable disease (n = 8) or
disease response (n = 8) to systemic therapy. Seven patients
were referred for radiation shortly (1 to 2 months) after
starting (or continuing) systemic therapy for new metastases,
and thus response to systemic therapy could not be assessed.
In 1 patient, response to systemic therapy could not be
assessed because the patient underwent a debulking resec-
tion in addition to systemic therapy prior to radiation.

The characteristics of the individual lesions treated are
summarized in Table 4. The size of the individual lesions,
stratified by response to chemotherapy is summarized in
Table 5. There was a statistically significant difference in
lesion GTV between the 3 groups (P = 0.003 with
ANOVA). Lesions treated with SBRT after progression
were significantly larger than lesions that were stable or
responding (P = 0.0009 on t-test).

Outcome: patients treated with curative-intent

Seven patients with a total of 10 treated lesions experienced
a local failure(s) 5—-17 months (median 12) after completion
of SBRT. Eight of the 10 treated lesions in these patients
progressed after radiation. All 7 local failures were within
the radiation field. Three of these 7 patients underwent
curative-intent salvage therapy. Table 6 summarizes the
oligometastatic tumor characteristics and patient outcome
for these 7 patients who experienced a local failure.

After SBRT, 32 patients received adjuvant systemic
therapy, including hormonal therapy (n = 13), chemo-
therapy (n = 10) or both (n = 9). Sixteen of these 32
patients eventually developed widespread metastases, of
whom 13 received further systemic therapy: hormonal
therapy (n = 1), chemotherapy (n = 6) or both (n = 6). In
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Table 5 Size of curatively
treated lesions stratified by

Size progression*

Stable size*

Radiographic response*

response to systemic therapy
prior to stereotactic body
radiation therapy

Number of lesions
Lesion GTV range (ml)
Median lesion GTV (ml)

L Mean lesion GTV(ml)
* Based on RECIST criteria

28
1.1-164
23
31

14
0.8-32
12
13

21
0.1-44

Table 6 Lesion characteristics and patient outcome among those patients experiencing a local failure after curative-intent stereotactic body

radiation therapy

Patient lesion GTV time to LF* time to DF* curative intent patient
location (ml) (months) (months) salvage outcome*
1 lung 446 T 7 none to date resection — NED @ 78 M
2 liver 168 4 18 18 none dead @ 34 M
3 mediastinum 636 T 10 24 SBRT — LF 5 M post salvage
dead @ 31 M
4 hilum 112 — 14 14 none dead @ 30 M
5 liver 1643 T 8 6 none
} > dead @ 12 M
5 liver 69.1 T 8 6 none
6 lung 573 T 14 12 none dead @ 18 M
7 lung 315 — 14 none to date SBRT — NED @ 26 M

* LF, DF and survival calculated from date of enrollment

1 Patient treated with SBRT for lesion(s) growing while undergoing systemic therapy

| Patient treated with SBRT for regressing lesion while undergoing systemic therapy

— Patient treated with SBRT for stable lesion while undergoing systemic therapy

GTV = gross tumor volume; LF = local failure; DF = distant failure; NED = alive with no evidence of disease (in months after enrollment);
AWD = alive with disease (in months after enrollment); SBRT = stereotactic body radiation therapy

3 of these 16 patients, this information was not avail-
able. Among the 8 patients who did not receive systemic
therapy after SBRT, 3 are alive without evidence of disease
at 9, 21 and 71 months and 4 patients (all ER/PR nega-
tive) died at 6, 18, 19 months and 34 months (<1 month
after developing widespread metastases in 2 patients and
15—-16 months after developing widespread metastases in 2
others). One of these 8 patients is alive at 27 months with
metastatic progression in the bones only; she began hor-
monal and bisphosphante therapy after developing new
bone metastases.

The OS and PFS curves for the 40 patients undergoing
curative intent SBRT are depicted in Fig. 1. The 2-year and
4-year OS are 76 and 59%, respectively; the median

—overall survival

"\ — -progression free survival

0.8 "'\_. _\_\
S 06 L
2 %,
2 "
304 ‘N-pu«-oo-——-d—-r—d4

0.2

0
0 20 40 60 80 100
months

Fig. 1 Actuarial overall survival and progression free survival in
patients treated with curative-intent
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survival has not yet been reached. The 2-year and 4-year
PFS are 44 and 38%, respectively; the median PFS is
23 months. The ultimate PFS at 4 years (incorporating
salvage therapy for local failure) is 43%. The 2-year and 4-
year distant control (DC) is 50 and 43%, respectively. The
2-year and 4-year patient local control (LC) is 80%. The
survival of the 26 patients alive at last follow-up is 9—
91 months (median 50). The survival of the 19 patients
alive with no evidence of active disease is 9-91 months
(median 51). The survival of the 7 patients alive with
metastatic disease is 27—60 months (median 49), and 12—
51 months (median 25) after covert distant progression.

Outcome: lesions in patients treated with curative-intent

The 4-year tumor LC is 89%; no lesions failed locally after
18 months. Among the 8 lesions that failed locally, the
mean and median GTV was 57 and 51 ml, respectively; in
contrast, the mean and median GTV of lesions with no
documented LF was 19 and 6 ml, respectively. This dif-
ference was significant on a two-tailed t-test (P = 0.036).
Excluding 7 locally controlled lesions in 4 patients with
short follow-up (5 lesions in 2 patients who died from
distant metastases at 6 and 7 months, and 2 lesions in 2
living patients with <12 months follow-up) did not impact
these results. Excluding these lesions, the mean and median
GTV of locally controlled lesions was 18 and 6 ml,
respectively (P = 0.020 compared to local failures).

Univariate and multivariate analyses of patients treated
with curative-intent

As part of this hypothesis-generating analysis, the meta-
static sites involved, number of metastases treated, and
response to chemotherapy were assessed on UVA for OS,
PFS, DC and patient LC.

Presenting with an isolated metastasis versus >1 lesion
was associated with better PFS (P = 0.028), DC (P =
0.004) and OS (P = 0.087). Patients with bone metastases
(n = 11) experienced an improved PFS (P = 0.037), DC
(P = 0.079) and LC (P = 0.065). Patients with bone-only
metastases (n = 8) fared better with respect to OS, PFS,
DC and patient LC. All 8 patients with bone-only metas-
tases are alive, and 7 of 8 are with no evidence of disease
recurrence at 22-89 months (median 50). One patient
developed new bone metastases 22 months after SBRT;
prior to developing widespread disease, this patient had
initially refused all systemic therapy, including bis-
phosphanate therapy. For the other 32 patients, the
outcome was as follows: 4-year OS of 49% (P = 0.033
versus those with bone-only disease), 4-year PFS of 25%
(P = 0.007), 4-year DC of 31% (P = 0.015), and 4-year
patient LC of 71% (P = 0.13).
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PFS and OS were worse in patients treated with pro-
gressing lesions versus stable or responding lesions (2-year
PFS of 13 vs. 53%, P = 0.026 and 2-year OS of 63 vs. 81%,
P = 0.061). Of those patients with progressing lesions, two
patients are alive and free of disease at 12—18 months, and
another is alive at >6 years after surgical salvage (and is
scored as a PFS failure; see Table 6).

MVA models for OS, PFS and DC were run including
the following variables: bone-only disease, progression
versus no progression prior to SBRT, 1 vs. >1 treated
lesion and net GTV (continuous variable of sum of GTVs
from the contoured target volumes on planning CT scan). A
MVA was also run for patient LC. No variable proved
significant or borderline significant with the exception of
net GTV for patient LC (P = 0.033). For OS, PFS and DC,
there was a non-significant trend towards worse outcome
with greater net-GTV, but this was not significant
(0.12 > P values > 0.1).

The metastatic sites involved and the response to che-
motherapy was assessed on UVA for lesion LC. Thoracic
lymph node involvement was borderline significant on
UVA (P = 0.070). On MVA, only lesion GTV was sig-
nificant (P = 0.045) for lesion local control.

Discussion

Systemic therapy remains the standard of care for patients
with metastatic breast cancer, and can prolong survival.
However, with rare exception, systemic therapy is not
considered a curative option for patients with grossly evi-
dent disease [21]. Breast cancer patients with isolated
metastases treated with systemic therapy in conjunction
with surgery and/or radiation appear to fare well with
respect to survival and disease control [21-27]. Patients
with >1 metastases [22, 24-26] or limited bone marrow
positivity [25, 26] may also benefit from curative-intent
therapy.

In theory, patients with truly limited metastatic disease
may be amenable to curative-intent local therapy, in lieu of
systemic therapy. However, there is no clinically repro-
ducible manner in which to determine the extent of
microscopic metastatic disease. Most women presenting
with limited visceral metastases do develop additional
metastases after resection alone [1, 21]. Thus, systemic
therapy should remain a standard option for patients with
oligometastatic disease. In these patients, local therapy can
be offered as either consolidative treatment after assess-
ment of response to systemic therapy, or as upfront
treatment.

In the 11 patients treated with palliative-intent SBRT, all
developed progression of metastatic disease at a relatively
short time interval after enrollment (median of 4 months).
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Thus, our results do not compellingly support the hypoth-
esis that decreasing disease bulk in patients with breast
cancer has the potential to reduce distant metastatic pro-
gression. Nevertheless, SBRT to asymptomatic metastases
in patients with many lesions may be warranted if the
clinician believes that select lesions would cause symptoms
with further growth. Indeed, 2 patients, with innumerable
metastases involving at least 3 organs, who received SBRT
to 1-2 liver metastases (with a net GTV of 65 and 463 ml),
lived >18 months; arguably their liver disease could have
caused symptoms or proved fatal earlier.

The patients treated with curative-intent SBRT were
diagnosed with metastatic disease a median of 12 months
prior to enrollment, compared to 22 months for patients
treated with palliative-intent SBRT. The majority (36 of
40) of patients treated with curative-intent SBRT were
treated to lesions that developed at the time of the initial
presentation of metastatic disease, compared to only 2 of
11 patients treated with palliative-intent. Thus the patients
treated with curative-intent SBRT were generally treated
earlier in their disease course, and were more likely to
undergo treatment to the initially presenting metastatic
lesions. Patients treated with palliative-intent had pro-
gressed further along their natural disease course, generally
with new metastases more life threatening than the lesions
with which they initially presented.

Other than a greater GTV adversely affecting local
control, no patient or tumor related variable proved sig-
nificant in the MV As of outcome among curatively treated
patients, albeit in a small population possibly underpow-
ered to detect significant differences. Although bone-only
disease was significant on UVA for OS, PFS and DC, this
variable did not achieve statistical significance or border-
line significance on any MVA model. This likely reflects
the instability of the MVA regression analysis with small
patient numbers and only one distant failure event (and no
deaths) in the bone-only patient group. Certainly, further
studies are needed to assess the impact of SBRT for oli-
gometastatic breast cancer lesions, and what variables
influence outcome. The Southwest Oncology Group is
proposing a study to investigate SBRT for patients with <5
lesions from breast cancer.

As discussed in the Introduction, the number of lesions
amenable to curative-intent SBRT remains unknown, and
perhaps is impacted by many variables. In our analysis of
121 patients treated with curative-intent SBRT, the number
of lesions was not significant for any measured outcome.
Whether or not the number of metastatic lesions involved
predicts outcome in breast cancer patients is unclear from
our data. The number of curatively treated lesions, strati-
fied by 1 lesion or >1 lesions, was significant on UVA for
survival and disease control, though did not remain sig-
nificant on MVA. Among breast cancer patients treated

with palliative-intent, those with innumerable metastases
tended to live longer than those with ‘countable’ lesions.
Thus, breast cancer patients with more than 5 ‘countable’
lesions may potentially be amenable to curative-intent
therapy, though we do not have enough patients to deter-
mine this. Arguably, if the proposed SWOG study finds
that lesion number is not a significant correlate with out-
come, further studies can investigate outcome in patients
with a greater number of lesions.

In summary, breast cancer patients with <5 clinically
apparent metastases generally fare well after SBRT to ol-
igometastatic lesions. Breast cancer can have a prolonged
disease course, and thus longer follow-up is needed to
confirm the hypothesis that oligometastatic disease 1is
potentially curable with multimodality therapy incorpo-
rating local treatment. Nevertheless, our survival and
progression free survival numbers are promising. Patients
treated with palliative-intent appear to experience control
of their lesions, albeit at short follow-up due to metastatic
progression and death in these patients. Additional studies
are needed to further explore SBRT for oligometastatic
disease from breast cancer.
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