AbstractID:7353Title: Monte Carlo kernd-based convolutionsuperpositiordose
calculationfor intensitymodulatedarc therapy(IMAT)

Purpose: Dose calalatiors for intersity-modubted arc thergpy (IMAT) have traditionaly been performed by approxmating
coninuousarcswith multiple staticheans. Not only thatthe calcuated dosemay not truthfully representthe delivered dos, but also
the large numberof beamsusedto appioximate anarcrequiresvery long calculationtime. We proposeto useour homegrowrnMonte
Carlo(MC)/supepositiondosecalculaion algorithmto compue dosesfor rotationaldelivery.

Method and Materials: Wefirst gereratestaticlM RT planswith Pinnade® P3 IMRT module utilizing 36 equi-spacal beams The
resultirg intensitymapsareinputtedto the cortinuous intensity mapoptimizaion (CIMO) IMAT leafsequencerCIMO outpus
ddiverable arcs,each represered by aperture shapespacedat 10-degeeintervals. Theapertuesaretheninterpolatedat 1-degree
intervals. Dosecalculations for both 36-field planand3521-field plan (which closdy represergtheactualdelivery)arepeformed
usingour homerown MC-baseddo< calalator. The timeneededor calkulating dosefor thetwo plansarecomparedandthe
differencesin dosedistributionsare also exanined.

Resultsand Conclusion: FourIMAT plars, aprogate, aheal andneck,anorbit, andabrain, were selecte for the study.Using
histay-basel samplirg, the dosecomputationtime only increaed sslightly for the 351-beamplans.Eachcasetook appraimately 30
minutesto computeon a single CPUrunning Mac OSX. No significantdifferencesn planquality betweerthe 36-beamandthe 351-
beamplanswereobsened. However finger-like artifactsat the lower isodo levelsbecameevidentwhenusing36 beamgo
appioximateanarc. The dosecalculaion timeusingour MC-based dosecalculatoris largelyindependensf the numberof beam
portals. For thecasesstuded, using 36 beamso approximate anarc deliveryis sufficient but moreaccuratecalculation with finer
anguar spacings achievale without a significant increasén computatbn time.



