
SRS Using Multiple 
Isocenters

Brian Winey, PhD DABR
Assistant Professor
Massachusetts General Hospital
Harvard Medical School
@brianmedphys



Outline

1. Clinical Goals
2. Treatment planning
3. Conformality 
4. Setup uncertainties
5. Conclusions



Clinical Goals

❖ SRS: Primary goal is geometric 
localization of the dose

❖ Single, ablative dose delivered to a 
highly localized area

❖ No (or limited) fractionation affects

❖ Minimize dose to normal brain and 
particularly to the optics, brainstem, and 
other regions determined by the 
physicians. Eg. Motor strip or 
hippocampus

❖ Avoid radionecrosis



Radionecrosis



Treatment planning

❖ Treatment planning can be performed with:

❖ Cones

❖ MLC

❖ DCA

❖ IMRT

❖ VMAT

❖ For n = 1:num lesions

❖ treatment planning

❖ paperwork/documentation

❖ End



How to select modality

❖ Size and shape of lesions

❖ Planning constraints

❖ OARs in close proximity

❖ Dose uniformity

❖ SIB



Cones

❖ Classic forward (manual) 
optimization

❖ Cone size

❖ Arc angles

❖ Couch angles

❖ Beam weights

❖ Templates/scripting

❖ Planning times can be fast for 
simple spheres, longer for 
multiple isocenters or regions 
of avoidance



Linac IMRT and VMAT
DCA: less 

homogeneous dose

VMAT

IMRT to Cavity 
with SIB



Cones vs VMAT

❖ Hsu et al Rad Onc 2017

❖ Single lesion comparison



Multiple Targets and Isocenters

❖ Repeat the planning process for each target

❖ Small, spherical mets are most common for 3+ 
lesions —> Cones most common

❖ Planning is incremental 

❖ Scripting and templates can help with the 
more general planning steps

❖ Proton SRS is outside the scope of this talk…



Comparisons: DCA vs VMAT



Comparisons: GK vs VMAT/HA

❖ Vergalasova et al Front Onc 2019



Comparisons: GK vs VMAT/HA



Uncertainties

❖ All data so far has assumed equal dose 
uncertainties for multiple isocenters versus a 
single

❖ Uncertainties that change little between single 
and multi-isocenter:

❖ Planning, CT, Segmentation

❖ Setup uncertainties can vary due to rotational 
uncertainties

❖ Immobilizations have a limit of uncertainties

❖ Dose model commissioning?

❖ Winey et al JACMP 2015



Single vs Multiple Isocenters: VMAT

❖ Prentou et al JACMP 2020

❖ 10 patients, 36 lesions



Conclusions: multiple isocenters

❖ Patient time on the treatment table can be 
long—> increased discomfort and potential 
for motion

❖ Treatment planning time can be longer, 
particularly when running multiple 
optimizations

❖ Repeated paperwork and plan checks

❖ Can be more conformal

❖ No PTV

❖ Less integral dose

❖ Cones have less QA (no moving parts)

❖ Repeat QA for each isocenter (likely same 
for both techniques)

❖ Machines are more accurate with the ability to check intrafraction position

❖ And! newer algorithms, machines, and delivery techniques


