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Background: Optimal management for limited, non-resectable brain metastases is an evolving area in 
radiation oncology. Previous data show no difference in survival between stereotactic radiosurgery (SRS) 
and SRS plus whole-brain radiotherapy (WBRT). Neurocognitive toxicities, treatment duration and tumor 
recurrence differ and therefore patient values play an important role in decision making. We aim to elicit 
patient preferences and understand factors important in deciding which treatment to pursue.
Methods: Patients were recruited from two centers in North America. Eligibility criteria included ≤4 
intracranial lesions and physician judgment that either treatment was appropriate. Those with prior 
treatment for brain metastases were excluded. A decision board presented the treatments and summarized 
evidence regarding disease control and toxicity. An option to either take an active or passive role was offered. 
If taking a passive role, treatment was left to the clinician. If an active role was taken, patients made a 
decision about whether to receive SRS alone, or in combination with WBRT. A debriefing questionnaire to 
rank important factors in decision making was then completed. Descriptive statistics summarized findings.
Results: A total of 23 patients were enrolled. The majority of patients were male (15/23; 65.2%), had 
primary lung cancer (15/23; 65.2%) and the mean age was 65.5 years. All patients took an active role in 
deciding their treatment. The majority of patients (21/23) chose to receive SRS alone. The highest ranked 
factors were quality of life (9.4/10), ability to maintain functional independence (9.3/10) and influence of 
treatment on survival (9.2/10). The least important factor was number of trips required to the cancer center 
(5.0/10).
Conclusions: A patient centered approach to decision making in brain metastases is feasible. Most patients 
will take an active role in management if relevant information is presented in a clear, understandable manner. 
When informed, most patients prefer SRS alone rather than SRS + WBRT and identify quality of life, ability 
to maintain functional independence and influence of treatment on survival as highly important factors in 
making their decision.
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Introduction

Brain metastases are a cause of significant morbidity and 
20–40% of patients with metastatic cancer will develop 
disease to their brain during their illness (1). As imaging 
modalities improve, the incidence of brain metastases also 
rises (2). Patients can present with neurocognitive and 
neurological symptoms of varying severity that can interfere 
with quality of life, however uniformly, prognosis is poor 
with median survival measuring between 2 and 3 months 
without treatment. 

In general, radiotherapy techniques for treatment 
of patients with brain metastases include whole brain 
radiotherapy (WBRT) and stereotactic radiosurgery (SRS) 
for a selected population. Increased screening and improved 
imaging techniques have led to not only an increased 
incidence of brain metastases, but identification of patients 
with limited brain metastases which may be more amenable 
to the latter.

The addition of SRS to WBRT was found to improve 
local control and possibly improve overall survival in 
patients with single brain metastasis (3-5). In an attempt to 
spare the neurocognitive sequelae of WBRT, a number of 
trials have compared SRS plus WBRT to SRS alone. 

In a randomized control trial where 132 patients with 
1–4 brain metastases received either SRS alone or SRS 
plus WBRT, combination therapy resulted in better local 
control and a lower incidence of development of new brain 
metastases, but no difference in overall survival (3). Two 
further studies compared functional outcomes. Patients 
who received SRS plus WBRT had greater neurocognitive 
decline at 4 months compared to those that received SRS 
alone (5). Kocher et al. found that addition of WBRT did 
not improve duration of functional independence and 
survival (4). In both studies, the addition of WBRT reduced 
the probability of recurrence at the initially treated sites and 
development of new brain metastases. Adverse events in all 
three trials were similar (6).

Given similarities in survival between both treatments 
but differences in neurocognition and risk of development 
of new metastases, patient values are an important 
component in treatment decision making. To date, no 
studies have assessed patient preferences in this setting. 
The goal of this study was to determine to proportion of 
patients who wish to partake in treatment decisions and 
their important considerations when making such decisions. 

Methods

Between 2012 and 2014, patients seen in consultation 
for radiosurgery for brain metastases were screened at 
two regional cancer centers in North America (Odette 
Cancer Centre at Sunnybrook Health Science Centre, 
Toronto, Canada and University Hospitals Seidman Cancer 
Center, Cleveland, Ohio). This study was approved at the 
Institutional Research Ethics Board at both sites of patient 
recruitment.

Patients were included if they were older than 18 years 
of age, had the ability to provide consent, had a maximum 
of four brain metastases on MRI, had no previous brain 
treatment, were RPA  class 1 or 2 [Karnofsky Performance 
Status (KPS) >70], and if treating physicians believed both 
treatments were appropriate and were able to maintain 
equipoise. Patients were excluded if they refused treatment, 
had undergone prior surgery or radiotherapy for brain 
metastases, had leptomeningeal disease or had primary 
malignancy of small cell lung cancer, lymphoma, germ cell 
tumors, leukemia or unknown primary. 

Patients consenting to this study were asked to 
participate in the decision-making process for treatment 
and specifically whether they wished to play an active role 
or passive role (Figure 1). Those electing for a passive 
role received treatment at the discretion of the treating 
physician. Patients who wished to have an active role in 
treatment decision making were presented with a decision 
board (Figure S1) outlining major outcomes extracted 
from the three aforementioned studies. They then had the 
opportunity to discuss all necessary questions relating to 
each regimen with the treating radiation oncologist. 

After deciding treatment, a debriefing questionnaire was 
completed (Figure S2). These questions evaluated outcomes 
from clinical trials and practical considerations thought 
to be pertinent to the patient when making a decision. 
An open-ended question was offered for patients to list 
considerations not listed. Each item was ranked on a scale 
of zero (not at all important to consider) to 10 (extremely 
important to consider). Descriptive statistics summarized 
findings.

Results

A total of 23 patients were included for analysis (Table 1). 
The majority of patients were male (15/23; 65.2%) and 
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all patients were Caucasian (23/23; 100%). The average 
age of included patients was 65.5 years (±10.7 SD). Most 
patients had high school education (13/23; 56.5%) followed 
by college/graduate education (9/23; 39.1%). The most 
common primary cancer was non-small cell lung cancer 
(15/23; 65.2%) followed by melanoma (3/23; 13.0%) and 
renal cell carcinoma (3/23; 13.0%). Median KPS was 90. 

Most patients were referred for treatment of single 
brain metastasis (14/23; 60.9%) while six patients had two 
metastases (26.1%) and three patients had three brain 
metastases (13.0%). On average, patients were diagnosed 

with brain metastases 15.3 months after primary cancer 
diagnosis, however one patient was seen in consultation  
3 days after primary cancer diagnosis. A total of 8 (34.8%), 
7 (30.4%) and 7 (30.4%) patients had previous cancer 
related surgery, chemotherapy and radiotherapy. 

All patients wished to take an active role in decision 
making. The majority of patients (91.3%; 21/23) elected 
for SRS alone and two patients decided to receive SRS 
plus WBRT (8.7%; 2/23). In patients who had prior 
radiotherapy, all patients (100%; 7/7) elected for SRS alone 
and in those receiving radiotherapy for the first time, the 

Figure 1 Study design.

Consultation with doctor & eligibility determined

Consent

Patient presented with decision board

Passive role Active role

Debriefing questionnaire + 
demographics

SRS

Study completedStudy completed

Demographics recorded

Patient undergoes radiotherapy  
planning and receives treatment

SRS + WBRT



158 Zeng et al. Patient preference for SRS ± WBRT for brain metastases

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2017;6(Suppl 2):S155-S160apm.amegroups.com

majority (87.5%; 14/16) wanted only SRS. 
All factors were found to be important as part of patients’ 

decision making (at least 5/10). The most important 
factors influencing treatment decisions are described in 
Table 2. Quality of life (9.4/10), maintaining functional 
independence (9.3/10) and influence of treatment on 
survival (9.2/10) were most important factors. Multiple trips 
to the hospital (5.0/10) and preventing new brain metastases 
from growing (7.0/10) were seen as least important. In open 
ended responses, other factors identified as being important 

included ability to start chemotherapy sooner (n=2), seeking 
expert advice from relatives (n=2), hair loss (n=1) and time 
and travel (n=1). 

Discussion

Patient values play an important role in treatment decision 
making especially if mortality are similar. This is the first 
study to our knowledge to assess patient preferences for 
radiotherapy technique in the treatment of brain metastases. 
All patients in our study wished to play an active role in 
treatment decision making. Most prefer SRS alone and 
value quality of life, functional independence and survival as 
the most important factors when arriving at their treatment 
preference.

In an era of patient centered care, treatment success is 
measured by both disease outcome and patient satisfaction 
which is founded by two-way communication and informed 

Table 2 Patient reported important considerations as part of 
treatment decision making

Consideration

Score (out of 10; 10 is 
extremely important to 
consider, 0 is not at all 
important to consider)

Quality of life 9.4

Maintaining functional independence 9.3

Survival 9.2

Neurocognition 9.0

Side effects 8.4

Ability of treatment to prevent existing 
brain metastases from growing

8.1

Ability of treatment to prevent both 
existing brain metastases from 
growing and new brain metastases 
from growing in other areas of the 
brain at 1-year following treatment

7.3

Risk of you developing new brain 
metastases in other areas of the brain 
at 1-year following treatment

7.3

Ability of treatment to prevent new 
brain metastases growing in other 
areas of the brain

7.0

Number of trips to the hospital for 
treatment

5.0

Table 1 Patient demographics (n=23)

Parameters Outcomes

Gender [n (%)]

Male 15 (65.2)

Female 8 (34.8)

Age (mean ± SD) (years) 65.5±10.7

Ethnicity (Caucasian) [n (%)] 23 (100.0)

Primary cancer [n (%)]

Lung 15 (65.2)

Renal cell carcinoma 3 (13.0)

Melanoma 3 (13.0)

Other 2 (8.8)

KPS, median [range] 90 [70–100]

Education [n (%)]

High school 13 (56.5)

College 8 (34.8)

Graduate 1 (4.3)

Other 1 (4.3)

Brain metastases [n (%)]

1 14 (60.9)

2 6 (26.1)

3 3 (13.0)

Duration from primary cancer diagnosis 
to diagnosis of brain metastases, mean 
(range)

15.3 months  
(4 days – 6 years 5 
months)

Prior cancer treatment [n (%)]

Surgery 8 (34.8)

Chemotherapy 7 (30.4)

Radiotherapy 7 (30.4)
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decision making. The extent to which patients wish to 
participate in decision making should be explored early. 
Previous studies have found poorer quality of life in patients 
who report discordance between actual and preferred roles 
as part of the cancer treatment decision making process. 
Atherton et al. found that in both patients who preferred 
an active role in decision making, but felt that they played 
a passive role, and vice versa, self-reported physical health 
and mood were worse compared to those who played the 
role they preferred (7). 

The proportion of patients wishing to play an active 
role in decision making has varied. In a large meta-analysis 
involving over 3,000 patients, approximately 25% of 
patients wished to play an active role in treatment decision 
making, 25% had physicians make decisions for them 
and 50% preferred a collaborative role (8). With medical 
literature more available and greater self-advocacy, the 
number of patients wishing to partake in decision making 
may be increasing. In 1996, 52% of newly diagnosed 
breast cancer patients preferred a passive role in treatment 
decision (9) making whereas in a similar setting in 2006, 
only 22% of patients wished to defer all decisions to the 
treating physician (10). Interestingly, patients with advanced 
stage disease tended to prefer more passive approaches 
(11,12) where in our sample of patients with metastatic 
brain disease, all patients wished to play an active role. 

Nearly all of our patients elected for SRS without the 
addition of whole-brain radiotherapy citing quality of life 
and functional independence as most important factors 
influencing their decision. These factors may reflect the 
perceived relationship between neurocognitive decline 
and functional independence, which was more important 
to our sample than recurrence or development of new 
metastatic disease. Our findings are similar to prior studies 
that have explored patient values as part of treatment 
decision making. Especially in older individuals, quality of 
life is consistently reported as a top priority when deciding 
between treatment choice (13). In other studies, patients 
have expressed hesitation in treatments associated with 
functional and/or cognitive impairment (14). Though still 
important to patients, our sample responded that prevention 
of development of new metastatic brain lesions were least 
important in treatment decision making but prioritized 
quality of life and functional independence. 

Interestingly, the two patients who preferred SRS + 
WBRT did not have prior radiotherapy treatments and all 
patients who previously had radiotherapy preferred SRS 

alone. Further statistical analysis is limited by sample size, 
however, we wonder about the impact of prior patient 
experiences with similar treatments and how this influences 
decision making. A second surprising finding was that 
survival was scored as the third highest factor influencing 
treatment decision making despite the decision board (and 
prior prospective trials) presenting that survival was no 
different between treatment groups. We wonder if patients 
judged the equivalence of survival as being important, 
thereby allowing them to select treatment based on other 
factors, whereas if a survival difference did exist, these other 
factors may not be as highly considered. Or perhaps survival 
was seen to encompass not only the duration of time of life 
remaining, but also the quality of life during that period 
(in this case, possible worsening neurocognitive function). 
We encourage future studies to further explore patient 
reasoning in their decision making. 

We are limited by sample size and our cohort (mostly 
lung cancer) is not representative of all patients with brain 
metastases. Patient values and preferences may differ based 
on issues unique to primary cancers. Further, a number 
of patients in our sample received prior chemotherapy, 
radiation therapy and/or surgery and we are unable to 
characterize how this influenced our findings, and in 
particular, how delivery of prior treatment information may 
affect current decision making. Though our sample was 
not sufficient to characterize the impact of socioeconomic 
factors on preferences, previously studies have shown that 
these do not significantly influence whether patients wish 
to take an active or passive decision making role (15). Prior 
studies have also identified preferences in desired role as 
part of treatment decision making that vary based on ethnic 
background (16). Unfortunately, our convenience sample 
only included those of Caucasian ethnicity and we urge 
future studies to compare preferences among more diverse 
samples.

Patients receiving radiotherapy for brain metastases 
wish to participate in their treatment decision making 
when presented with a simple, and easy to understand 
decision board. Nearly all patients elected for therapy 
that would spare neurocognitive decline. Functional 
independence, quality of life and survival were seen as the 
most important considerations when deciding on treatment. 
Our methodology can be applied to other settings in 
oncology and have previously been shown to improve 
patient satisfaction and quality of life. Especially in areas 
where treatment is not clearly defined, patient input and an 
understanding of patient values is important to delivering 
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most appropriate care.
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Treatment Plan #1  
Stereotactic radiosurgery alone

Treatment Plan #2  
Stereotactic radiosurgery plus  

whole-brain radiotherapy

Schedule 1 large dose of radiation to just brain 
metastases themselves

1 large dose of radiation to just brain 
metastases themselves plus 5 or 10 small 
doses to entire brain

Ability of treatment to prevent existing brain 
metastases from growing 

2.61 times better

Ability of treatment to prevent new brain 
metastases growing in other areas of the brain 

2.15 times better

Risk of you developing new brain metastases 
in other areas of the brain at 1-year following 
treatment 

55% 27%

Ability of treatment to prevent both existing 
brain metastases from growing and new brain 
metastases from growing in other areas of the 
brain at 1-year following treatment

27% 73%

Neurocognition 24 of 100 patients’ total recall 
deteriorate;  
6 of 100 patients experience delayed 
recall;  
0 of 100 patients experience delayed 
recognition at 4 months post-treatment

52 of 100 patients’ total recall deteriorate;  
22 of 100 patients experience delayed 
recall;  
11 of 100 patients experience delayed 
recognition at 4 months post-treatment

Ability of treatment to allow you to be 
functionally independent

Equal Equal

Influence of treatment on your survival  Equal Equal

Influence of treatment on the side effects you 
will develop

Equal Equal

Quality of life Equal Equal

# of trips to cancer centre for treatment 1 Multiple

Summary  No overall survival differences; 

 No quality of life differences; 

 No differences in side effects; 

 No difference in functional independence 

 But 

 Differences in neurocognition; 

 Differences in probability of developing other brain metastases; 

 Differences in local control

Given these similarities and differences, which Treatment Plan do you prefer?

Figure S1 Decision board for SRS or SRS + WBRT.

Supplementary



Figure S2 Debriefing questionnaire.

(1) When you were choosing between Treatment Plan 1 and Treatment Plan 2, how important were the following factors in making this decision? [Please circle 
a number from 0 (not at all important) to 10 (extremely important)].
a) Neurocognition

0 1 2 3 4 5 6 7 8 9 10

Not at all important 
to consider

Extremely important 
to consider

b) Ability of treatment to prevent existing brain metastases from growing

0 1 2 3 4 5 6 7 8 9 10

Not at all important 
to consider

Extremely important 
to consider

c) Ability of treatment to prevent new brain metastases growing in other areas of the brain

0 1 2 3 4 5 6 7 8 9 10

Not at all important 
to consider

Extremely important 
to consider

d) Risk of you developing new brain metastases in other areas of the brain at 1-year following treatment

0 1 2 3 4 5 6 7 8 9 10

Not at all important 
to consider

Extremely important 
to consider

e) Ability of treatment to prevent both existing brain metastases from growing and new brain metastases from growing in other areas of the brain at 1 year 
following treatment

0 1 2 3 4 5 6 7 8 9 10

Not at all important 
to consider

Extremely important 
to consider

f) Ability of treatment to allow you to be functionally independent

0 1 2 3 4 5 6 7 8 9 10

Not at all important 
to consider

Extremely important 
to consider

g) Influence of treatment on your survival  

0 1 2 3 4 5 6 7 8 9 10

Not at all important 
to consider

Extremely important 
to consider

h) Influence of treatment on the side effects you will develop

0 1 2 3 4 5 6 7 8 9 10

Not at all important 
to consider

Extremely important 
to consider

i) Quality of life

0 1 2 3 4 5 6 7 8 9 10

Not at all important 
to consider

Extremely important 
to consider

j) # of trips to cancer centre for treatment

0 1 2 3 4 5 6 7 8 9 10

Not at all important 
to consider

Extremely important 
to consider

(2)  Are there any other factors that concern you when choosing between treatment plans? Please write them here.
         
         


