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Pur pose:

In the interest of optimzing lung stereotactic body radiation
t herapy (SBRT), the operating characteristics of a new dedicated unit with
hi gh-resol uti on MMLC, tunabl e energy range, and renovable flattening filter
were assessed. The system provi des cone-beam CT capabilities for inage-
gui ded pl acenent of the treatnment isocentre. Measurenents, Monte Carlo (M)
simul ations, and treatnent planning trials were initiated to allow rational
sel ection of the optimal operating characteristics of this device in the
managenent of |ung cancer.

Met hod and Material s:

In this study, two theoretical nodels were created: one using the
convol ution/ superposition (C/'S) algorithmand the other using the MC
si mul ati on (BEAWnrc05) of the treatnent head. The nodels were validated
t hr ough conparison with neasurenents made using water tank (CC08-0.08cnB
vol une, Wl |l hofer ion chanber) for a range of operating points of the
accel erator (energy and presence of flattening filter). In addition,
nor moxi ¢ PAG gel measurenments with MR-based readout were performed in order
to assess the 3D dose perfornmance.

Resul ts:

The MC and /'S nodel s reproduced the nmeasured dose distribution in
water with an accuracy of 2% or 1mm Modification of the beam energy
decreased the dose rate from675MJ mn (6W) to 56MJ min (~3W). Renoval of
the flattening filter increased dose rate by a factor of 1.5-2 and a ~5%
reduction in the 80% 20% nmeasured penunbra in water. On-going planning
studies will provide assessnent of these changes on realistic clinica
scenarios in the context of |ung SBRT.

Concl usi ons:

A flexible treatnent-inmaging platformhas been installed in our
facility for SBRT. Selection of optimal operating point for this device for
lung SBRT is being pursued. The renoval of the flattening filter showed
sone nerits for the recovery of dose rate and the decrease in penunbral
wi dt h. Further studies are needed to identify the best nachine
configuration for |ung SBRT.
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