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Overview

UK benchmarking exercise for multiple brain 
metastases: variation in practice

 Separate isocentre planning for multiple mets

 Single isocentre planning for multiple mets



Report of Planning Benchmark Cases for the NHS England 
SRS/SRT commissioning programme, RTTQA, 2016

UK National Benchmarking Exercise, 2016



Example Benchmarking Case – 7 Brain Mets

Report of Planning Benchmark Cases for the NHS England 
SRS/SRT commissioning programme, RTTQA, 2016



Report of Planning Benchmark Cases for the NHS England 
SRS/SRT commissioning programme, RTTQA, 2016

Example Benchmarking Case – 7 Brain Mets
SCF & circular 

collimators
Tomotherapy SCF, DCA

VMAT (5mm MLC)
Clinically WB-RT

SCF



Example Benchmarking Case – 7 Brain Mets



NHSE Benchmarking Exercise: Conclusions

 Different approaches and priorities across the country

 Some of the variation due to technique

 Largest differences for “selectivity” – spillage of 
prescription dose outside PTV

 Some centres treating more normal tissue than PTV 
(selectivity < 0.5)

 Centres encouraged in first instance to compare results 
to others with similar equipment / approaches



Separate Isocentre Planning 

 Total treated volume 
should be < 20 cc

 Total of 10 lesions

 March 2016:
 3 circular collimator plans
 2 static conformal plans (3 

metastases)

 December 2016:
 2 circular collimator plans
 2 static conformal plans 









Considerations for Separate Isocentre Approaches

 Potentially very time consuming to plan

 Avoiding beam overlap and previously treated areas

 Multiple set-ups for treatment 

 Time consuming to deliver – potential limiting factor

 Where to confirm CT-MR registration?





Single Isocentre VMAT Approach

 Beam overlap potentially less significant (arcs)

 Can use optimisation objectives to avoid other mets

 Still a multiple set-up for treatment 

 Much more complex and difficult to QA







Single Isocentre VMAT Approach

 High plan quality and extreme clinical efficiency: will 
likely replace multiple isocentre techniques (Clark, G.M. 
et al., 2012)

 ESTRO 2016
 Significant improvement in C.I. (c.f. SCF)
 Lower whole-brain volumes at 2, 5 and 12.5 Gy



Plan Quality



Considerations for Single Iso Techniques

Avoid dose bridging

 Contra-indications e.g. location?

 Should ONLY be considered when full 6DoF 
corrections are available and intra-fractional 
immobilisation well-quantified(Winey, B. and 
Bussiere, M., 2014)

How to QA?



The Future of Multiple-Mets on Linacs

 Elements (BrainLab)
 Dynamic conformal arcs
 MU and time-efficient
 Up to 10 metastases without repositioning
 ExacTrac

 HyperArc (Varian)
 Non-coplanar VMAT on TrueBeam / EDGE
 MU and time-efficient
 CBCT and OSMS
 Multiple metastases without repositioning
 Fully automated delivery

Images courtesy of Brainlab (top) and Varian (bottom)




