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Abstract: Breast cancer (BC) is the principal cause of cancer-related death in women. Metastatic patients
are usually treated with a systemic therapy, but clinical results are limited. Oligometastatic subjects can
benefit from high-precision radiotherapy techniques to potentially achieve a complete response. Currently,
there is limited evidence of stereotactic ablative radiotherapy (SABR) treatments in elderly oligometastatic
cancer patients. A review of the medical literature was performed in PubMed database to assess the current
role of SABR in the treatment of breast oligometastases in elderly patients. SABR represents a feasible and

safe therapeutic approach in oligometastatic elderly BC patients. Further studies are required to establish the

optimum patient selection and treatment scheme.

Keywords: Stereotactic ablative radiotherapy (SABR); elderly; oligometastatic; radiotherapy; breast

Submitted Jul 05, 2019. Accepted for publication Aug 23, 2019.

doi: 10.21037/tcr.2019.08.29

View this article at: http://dx.doi.org/10.21037/tcr.2019.08.29

Introduction

Breast cancer (BC) is the most frequently diagnosed
neoplasm and the leading cause of cancer-related death in
women, accounting for 25% of all female neoplasm and
14% of cancer-related deaths globally (1). According to the
National Cancer Institute Surveillance, Epidemiology and
End Results Cancer Statistics Review, 43% of patients with
newly diagnosed BCs were aged >65 years and 20% were
aged >75 years, and a majority of deaths by BC occurred
in these age groups (2). As the incidence of elderly BC is
increasing, the absolute number of elderly patients with
metastatic disease is also on the rise. Metastatic BC (MBC)
remains a virtually incurable disease, with a reported
median overall survival (OS) of approximately 2 years.
However, improved OS (up to 5 years) has been recently
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observed for certain subtypes, particularly in HER2-positive
disease (3). The most frequent sites of metastasis are bone
structures, lungs, regional lymph nodes, brain and liver. The
oligometastatic state is a previous step to the generalized
metastatic disease (4).

The principle of oligometastases was well popularized
in 1995 by Hellman and Weichselbaum who hypothesized
that metastatic disease occurs in a step-wise manner,
initially with limited metastases followed by progression
to widespread disease. Early on, metastases may be limited
in number and location based on the interaction of tumor
cells with target organs in a “seed and soil” pattern (4).
With improvements in imaging, including positron
emission tomography/computed tomography (PET/CT)
and magnetic resonance imaging (MRI), identification of
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Figure 1 Liver SABR. An 80-year-old patient with single liver metastatic lesion from breast primary tumor. SABR treatment was performed

by VMAT, 4D-TC scan and tracking (Calypso System). Prescribed dose was 60 Gy in 5 fractions. SABR, stereotactic ablative radiotherapy.

isolated metastatic deposits is accomplished with higher
sensitivity and specificity. A significantly greater proportion
of patients may be identified early in the metastatic
spectrum and offered potentially curative local treatment (5).

It is in these situations where stereotactic ablative
radiotherapy (SABR) can play an important role in the
evolution of these patients. SABR and hypofractionated
schedules that enable fewer but larger doses per treatment
make radiation a more acceptable option for elderly patients
for whom long treatment schedules requiring multiple
hospital visits may not be advisable (6). Furthermore, these
elderly with several comorbidities patients, also considered
“fragile patients” do not tolerate aggressive systemic
treatments (7). Therefore, SABR arises as one of the pillars
of treatment in this particular subset of patients. Recent
technological advances in imaging and radiation treatment
planning have enabled the precise, safe delivery of high
doses per treatment session. Some new data supports
the use of SABR and hypofractionated regimens in older
patients across multiple tumor sites (7,8).

In elderly patients, it is important to administer
personalized therapies using parameters based on a geriatric
assessment, which guarantees the patients’ benefit and
quality of life (9,10). These parameters must be evaluated
through prospective clinical trials, given that this age group
is currently underrepresented in these studies (11).

Therefore, the aim of this review is to summarize the use
of SABR in elderly oligometastatic patients of primary BC.

SABR: a new approach to oncological treatment

Technological development in recent years has allowed
SABR to become more widely used for the treatment of
oligometastases and primary tumors (12). This technique
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enables highly conformal and accurate delivery of high
doses of radiation. Moreover, SABR is a form of short
course radiotherapy (RT) (one to five fraction regimens).
Evidence suggests that higher doses per fraction with SABR
are associated with better local control (LLC) and OS in
patients with lung cancer, liver metastases, bone metastases,
among others (13-15).

The advantages of SABR include: high LC, acceptable
toxicity profile, non-invasive treatment and ability to safely
target multiple metastatic lesions. Another advantage of
SABR could be the potential to induce an abscopal effect,
especially in those malignancies strongly associated with an
immune response (including BC) (16-18).

In order to perform an accurate and effective SABR
treatment, many considerations should be addressed
beforehand (19):

% Patient should be positioned correctly (during both

CT simulation and treatment);

+ Patient immobilisation system;

% 4D-CT scan should be used to reduce the organ

motion related to the respiratory cycle;

% MRI could be used depending on each individual case;

% Breath hold, gating and tracking techniques could be

used for tumours in motion.

Figure 1 shows a SABR treatment planning on the liver of
an elderly patient, following the considerations mentioned
above.

Since the introduction of the concept of “oligometastatic
subjects”, the use of SABR in this group of patients has
considerably increased, with very acceptable outcomes being
reported. The recent randomised phase II trial (SABR-
COMET study) showed improved results in oligometastatic
disease treated with SABR (15). This trial included 99 patents

randomised 1:2 to palliative standard of care versus SABR
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to all metastatic lesions (maximum of 5 lesions). OS was
superior in the SABR group (41 vs. 28 months, P=0.09) and
progression-free survival (PFS) also was better in the SABR
group with 12 vs. 6 months (P=0.001).

In relation to SABR dosage, there is evidence that
a biologically effective dose (BED) of at least 100 Gy
constitutes a strong predictive factor of long-term LC after
treatment (20,21).

To the best of our knowledge, there is limited clinical
data available regarding the impact of SABR in elderly
patients, or in oligometastatic BC. Age is not a limiting
factor that justifies denying this treatment to any patient,
even elderly ones, due to the fact that SABR is a non-
invasive and well-tolerated therapy (22).

Are elderly cancer patients eligible for SABR?

In the general population, eligibility for SABR treatment
follows these criteria: (I) controlled primary tumor; (II) up
to three lesions in the same organ; (III) up to five lesions
in total; (IV) life expectancy longer than 6 months; (V) no
chemotherapy treatment 4 weeks prior, during or 2 weeks
after RT (15).

At the moment, there are no specific SABR criteria that
can apply to the elderly population as a whole. Given that
this is a heterogeneous subgroup of patients, treatment-
related decisions can be complex due to performance status,
comorbidities, geriatric syndromes and personal choices,
as some patients tend to prefer supportive care rather than
aggressive therapies (23,24). For these reasons, patients
should be informed about their therapeutic options and
prognosis. Family members should also play a role in
assisting patients in the decision-making process (25).

In this scenario, it seems reasonable to first establish
which patients will definitely not benefit from SABR
treatment. The unfit subgroup of elderly patients described
in Table 1, have shown no clear benefit from radiation
treatment. In contrast, the rest of the population, can
potentially benefit from radiotherapy. This data could be
useful for identifying potential treatment candidates from
this heterogeneous group of patients.

In 2016, researchers participating in the study by Dagan
et al. (30) strongly agreed to consider SABR as an
appropriate technique in all oligometastatic patients with
adequate performance status, without age restrictions.
Rosenbluth (31) introduced the idea of not using
chronological age but physiological age when deciding
on different RT schemes. For these reasons, geriatric
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assessment tools can be helpful to predict tolerance to RT
and possible side effects. These scales usually measure
performance status, comorbidities, cognitive function,
mobility, psychological state, nutritional profile, economic
status and social support (32-34). For instance, patients
with dementia may not be able to express pain. A correct
immobilization for delivering SABR might not be achievable
in patients with Parkinson’s disease. Patients with mobility
limitations may not be positioned adequately for RT. Other
comorbidities might make it difficult for patients to tolerate
breath-holding techniques or abdominal compression (34).
Moreover, large fractionation schedules can have an impact
on the quality of life of patients with mobility limitations or
socioeconomic problems (23).

Use of SABR in elderly oligometastatic BC
patients

Numerous reports on MBC show a variable, but usually
limited median survival, ranging from 8 months to as long
as 48 months (35-37). The current standard of treatment
for MBC is based on a systemic approach, even though
the odds of achieving a sustained complete response are
extremely low (38-40).

The role of radiotherapy in the management of
oligometastatic neoplasms has experienced a paradigm
shift with the development of high-dose, high-precision
techniques, and radical treatment has become a reality for
patients previously intended for palliative care.

Several authors (26,27,41,42) have reported that SABR
is a feasible, safe and effective technique as treatment
for elderly metastatic patients, achieving high rates of
prolonged LC in different treatment sites. However,
existing clinical evidence backing ablative therapies mostly
consists of observational studies with great heterogeneity
among their designs. Even then, an ablative approach in this
group of patients seems to be clinically relevant.

How effective is SABR in achieving LC and PFS
in oligometastatic BC patients?

As observed in Table 2, clinical results regarding LC
seem to be very promising, attaining between 75-100%
rate at 1-year and between 73-97% at the 2-year mark
(28,29,43-57). Articles reporting elderly patients’ results,
specifically show similar LC rates to those reached in more
heterogeneous subject groups. This fact raises the question
of whether this technique should be offered as a standard
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Table 1 Selection criteria for SABR

Patients category

Extracranial sites

Fit Borderline Unfit
Liver (26)
Performance status (ECOG) 0-1 2-3 4
Extrahepatic disease Absent Controlled Progressing
Number of lesions <3 4 >5
Size of lesions <3 >3 <6 >6
OARs distance (mm) >8 8-5 <5
Liver function Child A Child B Child C
Free liver volume (cc) >1,000 <1,000 =700 >700
Groningen Frailty Index (score) <4 4 >4
Vulnerable Elders Survey-13 (score) <4 4 >4
Lung (27)
Performance status (ECOG) 0-1 2-3 4
Size of lesions (cm) <5 5-7 >7
At least 2 cm from the hilium, major bronchus, heart, great vessel, and esophagus (cm) >2 2 <2
Controllable primary disease Yes Yes No
Groningen Frailty Index (score) <4 4 >4
Vulnerable Elders Survey-13 (score) <4 4 >4
Bone (28)
Performance status ECOG 0-1 ECOG 2-3 ECOG 4
Number of vertebral bodies per region 1 2 3
Number of vertebral regions affected >3 2-3 <2
Tumor distance to the spinal cord No NA Yes
Myeloma or lymphoma histology No NA Yes
Previous irradiation No NA Yes
Contraindications for MRl No NA Yes
Cervical spine involved No NA Yes
Groningen Frailty Index (score) <4 4 >4
Vulnerable Elders Survey-13 (score) <4 4 >4
Intracraneal sites (29)
Performance status (ECOG) 0-1 2-3 4
Life expectancy (months) >3 3 <3
Lesion size (cm) <3 3 >3
Number of lesions <4 4 >4
Controllable primary disease Yes NA No
Meningeal or ependymal tumor spread No NA Yes
Groningen Frailty Index (score) <4 4 >4
Vulnerable Elders Survey-13 (score) <4 4 >4

ECOG, Eastern Cooperative Oncology Group; OAR, organs at risk; MRI, magnetic resonance imaging; NA, not available.
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treatment in patients with good performance status, instead
of other more palliatively-oriented alternatives.

Only 7 out of the 17 articles included reported results
involving PFES (667 patients), describe periods fluctuating
between 7.4 and 24 months, with considerable variability
among them (43,47,49,50,52,53,55). This could be
attributed to the heterogeneity of study designs and patient
selection. The shortest PFS periods reported represent
patients with liver and brain metastases, an occurrence that
had no apparent association with the subjects’ prognostic
factors such as size and number of metastases, hormonal

status or timing of treatment (28,43-48,50-53,55,57).

How does MT location impact LC?

In general, articles included in this review, report LC results
with very good outcomes. When analyzed by metastatic
location, there seems to be an increased control rate in
patients affected exclusively by bone metastases, even
reaching a 10-year LC rate of 100% as published by Lancia
et al. (57). This suggest that SABR could play a fundamental
role in this group of patients, given that a traditional course
of radical-intent RT treatment might become a challenging
task, even risking the chance of not being able to complete
this therapy.

Could SABR improve OS in elderly patients?

Most of the patient groups encompassed in the articles in this
review have not specifically included elderly patients. When
a general analysis is performed on these series, only 13 out
of the 17 total studies have reported survival outcomes. As
such, the data provided is quite heterogeneous, ranging
from 8 to 48 months, with one study (28) even reaching an
actuarial survival up to 120 months. Thus, it is not possible
to extrapolate these results to an old population. Even then,
it stands out that, in Muacevic’s e 4/. study (46), 114 elderly
patients were included and achieved a median OS of
10 months. A similar case can be seen on the studies
published by Sharma er 4/. and Dyer et al., which also
specified to have involved the inclusion of aging individuals,
reaching a median OS of 33 and 16.2 months, respectively.
These seem as very promising results in a group of subjects
that, in addition to their advanced age, usually present a
myriad of other comorbidities (even though this topic was
not reported in any of these references) and where their life
expectancy is not generally defined by the presence of an
oncologic disease.

© Translational Cancer Research. All rights reserved.

Is it a safe treatment in elderly patients?

The possible side effects derived from radiotherapy must
always be taken into consideration when deciding to deliver
a treatment. This is especially important in elder patients, as
toxicity derived from RT can have a bigger impact on their
quality of life as compared to the general population (58).
Moreover, it is known that standard palliative radiation is
often well-tolerated (59), which sets a high bar for SABR
treatments.

Data derived from the studies analyzed in this review
shows that SABR has a good adverse effect profile, with
grade >3 toxicities ranging from none (Scorsetti et 4l.) to
4.5% (Onal et al.) (26,47). It must be noted, however, that
the toxicity present in the subgroup of elder patients is not
specified in any of the studies. Moreover, a great number of
these do not report any data on adverse effects.

In the recent SABR-COMET study, oligometastatic
patients presented similar rates of grade >3 toxicity in both
the standard RT and the SABR arms (15). In contrast,
patients treated with SABR presented higher rates of grade
2 adverse effects (29% vs. 9%), and three treatment-related
deaths occurred in this arm (vs. none in the control arm).
These results, however, were not stratified by age.

In the particular case of brain metastases, it must be
taken into account that traditional palliative whole brain
radiotherapy (WBRT) has largely been associated with
a decline in cognitive status and quality of life (60). This
can be critical in the elder population. In this scenario,
SRS represents an opportunity to avoid these toxicities.
SRS seems to be a safe treatment with minimal acute side
effects. And, even though radionecrosis can be present
as a finding in control MRI in up to 34% of cases, only
10-17% are actually symptomatic (61,62). Again, none
of the evidence that we analyzed specified any differences
regarding the subgroup of older patients.

Regarding bone lesions, the main side effect derived
from SABR is an increased risk of fracture (63). This risk
is especially relevant for elder patients, as it is well known
that bone fractures in this population has a considerable
impact in quality of life and OS (64). Moreover, the higher
prevalence of osteoporosis in this subgroup of patients
could pose a greater risk of complications from SABR
treatment. A study by Kam ez 4/. that included patients up to
79 years old reported a 10% rate of vertebral fractures (65).
However, the age of these patients was not specified.
Moreover, we did not find any studies that specifically
evaluated the risk of fracture in elder patients.
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Which tools can we use for a better selection of
elderly patients?

Although aging produces physiological changes in organ
function and pharmacokinetics, chronological age does not
necessarily translate into biological age. In elderly patients,
symptoms caused by the tumor must be added to the
previously present comorbidities that affect their functional,
psychological and daily performance state. For these reasons,
geriatric evaluation tools that better define the risks associated
with treatments are essential in the decision-making process.

Comprebensive geriatric assessment (CGA)

This tool has been shown to be useful for detecting
reversible factors that can influence treatment outcomes
(malnutrition, inadequate social support, comorbidities).

Moreover, it can estimate mortality risks based on

performance status, comorbidities and presence of geriatric

syndromes (66,67).

However, given that the CGA takes a considerable
amount of time to complete, simpler screening tests are
often used in order to select patients who can benefit from a
more comprehensive assessment. These include:

% Vulnerable Elderly Survey (VES): evaluates age,
function and activity. A score >3 indicates a higher risk
of functional impairment and, therefore, conducting
the CGA is recommended (68);

% The Groningen Frailty Index: assesses diminished

functions in four domains: physical, cognitive, social

and psychological. A score of >4 predicts a higher risk

of frailty (69);

% Test Timed Up and Go: patients requiring more than
10 seconds to complete the exercise, needing to use
their arms to stand up or following an erroneous path
should undergo CGA (70,71);

% 7-item Physical performance: requires 10 minutes to
complete. If the total score is less than 20, CGA is
advisable. This test has shown to be more sensitive than
the Karnofsky Performance Status (KPS) to recognize
patients at risk of functional impairment (71).

Functional status and quality of life (QoL)

In the assessment of performance status (PS), there are
many aspects of physical limitations that are not reflected,
especially those related to instrumental activities that may
interfere with the adhesion to diagnostic or therapeutic
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processes. An accurate assessment of functional status and
QoL is necessary.

Sprave ez al. (56) have recently published one of the few
articles comparing QoL in this subgroup of patients. This
is a prespecified secondary analysis of a randomized trial
which assessed the QoL, fatigue and emotional distress after
SABR versus conventional 3DCRT as part of the palliative
management of painful spinal metastases. Its results show
that SABR does not imply worse QoL than 3DCRT, but
the limitations of the study manifest the need for further
research that corroborates these findings (72).

Despite an increasing trend to assess QoL (66), no
consensus has been reached on its definition and how to
measure it. Although a number of tools have been validated
for evaluation, none has specifically been developed based
on the needs of elderly patients.

Furthermore, only relative consensus has been reached
on important aspects of QoL, such as functional capacity,
role functioning, social interaction and community,
wellbeing, somatic sensation and life satisfaction (67).

There are few published articles on QoL in elderly
cancer patients. Moreover, this population constitutes a
poorly represented group in clinical trials. Future studies
should try to improve this representation in order to expand
the knowledge on QoL and find specific tools to evaluate it.

Conclusions

A SABR approach in oligometastatic BC poses a promising
therapeutic option, with excellent clinical results, such
as long-term LC, low toxicity and an increase in OS in
particular cases. Even though there is limited evidence
available, SABR in elderly patients represents an auspicious
option that avoids more invasive therapeutic strategies that
involve hospitalization (and their intrinsic risks) and allows
for a short-course, tolerable, safe and effective treatment.
Further studies are required to improve patient selection,
establish the most effective fractionation schemes for
each localization and evaluate the impact of this kind of
treatment on short-, medium- and long-term quality of life.
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