AbstractIiD 7620Title: DoseAccuracyGainsby Use of MonteCarlo in RoutinelMRT Treatment
Optimization

Purpose: To esta blis h Mmte Carl o (MC) as the primary dose engine for [IMRT
t reatment plan optim izat ion and quantif y the benefits in routine  use.

Methods: A virtu al parti cle sour ce model (VSM) was developed for and
commissioned to stan dard and mini M.C geonetri es for photon beams of 6 and 15
MV. The model uses three particl e sourc es with variable energy spectra and a
simplified parti cle tran sport through the MLC. The VSMwas used together wit h

t he patient model MCcode XWMCinsi de the MLC segment shape opti miz ation loop of
an IMRT TPS. The per form ance of the VSMwas gauged by extensive film and

i onization chamber neasurements of clin ical treatment plans.

Results: The par ameters of the VSMcan be determined reliably from a set of

| arge -field measurements in air and water, amended by small field cross - prof ile
nmeasurements for ste reot acti ¢ appli cati ons (fields < 2 cm). An acceptance

criterion of 2%/2mmcan be nmet in almost all points. For stereotactic IMRT with
a mini - MLG an acc epta nce criterion of 3%/lmmcoul d be met. The VSM, combine d
with  XVMC, is effici ent enough for rout ine use with computation times in the
order of 15-60 min.

As a consequence of the reli abil ity of dose computation, complicated MLC seg ment
shapes need not be suppr essed. Non-standard applic ations like IMRT for brain
netastases can be implemente d easil vy.

Conclusion: The accuracy of clin ica lly wused MC depends crucially on a pro per ly
commissioned acceler ator head madel . A dedicated VSMcan be tuned to meet the
highest  clinical ly relev ant accuracy criteria. Approxima tely 400 patients per

year are treated wit h MCdose compuati on/IMRT at our hospital on three |ina cs.
| ndivdual  patien t QA measure ments are performed only in exceptional cases .



