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Purpose or Objective  
Palliative radiotherapy for bone metastases is offered in 
patients with a life expectancy of at least 4 weeks and 
provides improved pain control in 60%. Short time to pain 
response (median 2-3 weeks) and improved health-
related quality of life (HRQoL) in responders has 
increased radiotherapy use in those with expected short 
survival. In general, HRQoL deteriorates towards death. It 
is not clear, if in this period, the association between 
pain response and HRQoL is maintained. This study 
investigated the relationships between survival, pain 
response and QoL outcomes. 
Material and Methods  
Weekly questionnaires collected from the Dutch Bone 
Metastasis Study cohort (1996-1998) in the first 12 weeks 
following radiotherapy were used to assess pain response 
(using International consensus guidelines), and HRQoL in 
relation to survival. In this trial, in 1157 patients, 8 Gray 
was equivalent in terms of pain response to 24 Gray in 6 
fractions. A random-effects linear regression model was 
used to assess the relationship between each reported 
pain response and change in HRQoL (using the EQ-5D 
visual analogue scale). To investigate the relationship 
between pain reduction and probability of change from 
baseline in EQ-5D domain responses with varying survival, 
we used an ordered logistic regression model. All models 
included all available weekly responses, clustered within 
patients and adjusted for baseline and time varying co-
variables. The models were used to predict outcomes in 
relation to survival. 
Results  
Pain response was less likely in those with shorter 
survival: 17%, 45%, 54% and 74% of patients surviving <4 
weeks, 4-8 weeks, 8-12 weeks and >12 weeks respectively 
reported response (p<0.001). Improvement in EQ-VAS was 
associated with age >65 (p=0.02), pain response 
(p<0.001) and increasing survival (p<0.001) (Fig 1), whilst 
pain progression (p<0.001), re-treatment (p<0.001), 
higher baseline EQ-VAS (p<0.001) and presence of other 
bony metastases (p=0.005) were associated with less 
improvement in EQ-VAS. Treatment site, baseline 
performance status and visceral/brain metastases had no 
significant association with change in EQ-VAS. The 
probability of improvement in all EQ-5D domains 
decreased with reducing survival time (p<0.001). This was 
most marked in mobility, self-care and activity domains 
where those with pain response had a higher predicted 
probability of deterioration than improvement if survival 
was less than 12 weeks (Fig 2).  

 
 

 
Conclusion  
Pain reduction in the first 12 weeks following palliative 
radiotherapy for bone metastases was less likely for 
patients with limited survival. Additionally, pain response 
was associated with significantly lower improvements in 
global HRQoL and lower probability of improvement in 
other domains of HRQoL as measured by the EQ5D in 
these patients. Both clinicians and patients should be 
aware of these findings when considering radiotherapy 
for painful bone metastases near the end of life to ensure 
that expectations of treatment benefits are realistic.  
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Purpose or Objective  
SBRT of lymph node oligometastases on the 1.5T MRI-
Linac may allow for the use of smaller PTV margins and 
can incorporate daily patient anatomy. This opens up 
opportunities for dose escalation and hypofractionation 
towards a higher biologically equivalent dose (BED) 
associated with improved local tumour control. The aim 
of this study is to investigate the feasibility of dose 
escalated and hypofractionated fractionation schemes for 
treatment on the 1.5T MRI-Linac. 
Material and Methods  
Patient imaging data and delineations from five patients 
with advanced cervical cancer with a combined total of 
17 lymph nodes in the pelvic and para-aortic region were 
used for simulating treatment of lymph node 
oligometastases using SBRT. Three treatment plans were 
created for each lymph node with a prescribed dose of 
5x7Gy, 3x12Gy and 1x24Gy using a 3mm isotropic PTV 
margin. Additionally a 1x24Gy plan was created using a 
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2mm isotropic PTV margin. All plans were generated 
using Monaco Research version 5.19.03 by Elekta AB 
(Stockholm, Sweden) with the MRI-Linac machine model 
and a 1.5T magnetic field in cranio-caudal patient 
direction. Organ At Risk (OAR) dose was lowered as much 
as possible, while maintaining PTV V100% > 95%. Dosimetric 
outcomes were evaluated using clinical dose criteria 
(Table 1), based on the UK SABR consortium guidelines 
for 5 fractions. Dose criteria for 3 and 1 fraction(s) were 
calculated using α/β=3. 
 

 
 
Results  
For 15 of the 17 (88%) plans with a prescribed dose of 
5x7Gy all dose criteria were met (Figure 1). Of the other 
two plans, one violated the sigmoid D0.5cc by 1.4Gy and 
one violated the rectum D0.5cc by 0.7Gy. With a prescribed 
dose of 3x12Gy, 13 plans (76%) met all dose criteria. In 
two plans, the bowel D0.5cc was violated by 8.2Gy for both 
cases and one of these plans also violated the bowel D10cc 
by 0.5Gy. The remaining two plans had violations of the 
sigmoid D0.5cc of 7.9Gy and 6.2Gy. For a single fraction of 
24Gy with a 3mm PTV margin 10 plans (59%) met all dose 
criteria. In three plans the bowel D0.1cc was violated by 
0.7, 7.3 and 7.9Gy. Two of these plans also violated the 
bowel D5cc by 2.9 and 4.8Gy. In three plans the sigmoid 
D0.1cc was violated by 0.9, 7.0 and 7.6Gy. One of these 
plans also violated the sigmoid D5cc by 5.3Gy. Reducing 
the PTV margin to 2mm for a single fraction of 24Gy 
increased the amount of plans that met all dose criteria 
by 30% from 10 to 13 (76%). Two plans violated the bowel 
D0.1cc by 7.2 and 7.8Gy of which one also violated the 
bowel D5cc by 3.7Gy. In two plans, the sigmoid D0.1cc was 
violated by 6.7 and 6.9Gy. In one plan the bladder D0.1cc 
was violated by 1.9Gy. In almost all cases with violations, 
the PTV overlapped with an OAR.  
 

 
 
Conclusion  
Creating dose escalated and hypofractionated plans for 
SBRT of lymph node oligometastases on the 1.5T MRI-
Linac is feasible for the majority of the cases. 
Fractionation schemes should be individually selected 
using pre-treatment imaging and will mostly depend on 
the proximity of OARs to the PTV. 
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Purpose or Objective  
In patients with proven distant metastases from solid 
tumors it has been a notion that systemic therapy is the 
standard of care. However, in some patients, the 
metastatic disease may be very limited in number and 
site and local aggressive therapy can potentially prolong 
survival. In a subset of patients with limited lymph node 
metastases we evaluate the clinical outcome of 
Stereotactic Body Radiotherapy (SBRT). 
Material and Methods  
Between November 2010 and April 2016, fifty six patients 
with three or fewer metastases were treated with linear 
accelerator-based hypofractionated SBRT to unresectable 
nodal metastases. The dose prescription to the PTV was 
set to 33 Gy in 3 fractions of 11 Gy, three times a week 
or 23.31 in 3 fractions of 7.77 Gy three times a week. 
Local progression free survival (LPFS), regional 
progression free survival (RPFS), disease progression free 
survival (DPFS), metastasis progression free survival 
(MPFS), overall survival (OS), time without systemic 
therapy and acute and late toxicity were evaluated as 
endpoints. 
Results  
We identified fifty-six patients with 69 lesions. Median 
follow-up was 35 months (range, 10-75 months) for all. 
The male to female ratio was 35/21 and ages ranged 
from 43 to 86 years (median 66). One-year OS, DPFS, 
MPFS and LPFS rates  were 96.4% (91.7-100%), 50 % (38.5-
65.0%), 69.6% (58.6-82.8%), and 80.3 % (70.5-91.4%) 
respectively; Multivariate analysis (MVA) revealed that 
type of oligometastasis (synchronous vs metachronous) 
was independent prognostic factors of MPFS and DPFS, 
that PTV volume was independent prognostic factor of 
DPFS and LPFS and that complete response after SBRT 
was associated with DPFS, LPFS and RPFS (P <0.05). After 
completion of SBRT, 45 patients did not receive systemic 
treatment and the median time to reintroduction of a 
systemic therapy was 16 months.  
Conclusion  
Oligo-recurence, tumor volume and complete response 
was associated with better outcomes. The absence of 
systemic therapy did not impact on clinical outcomes. 
Stereotactic irradiation is a feasible approach for lymph 
node and offers good outcomes and may delay further 
systemic therapy. 
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