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Purpose: Dose calculations for intensity-modulated arc therapy (IM AT) have traditionally been performed by approximating
continuousarcswith multiple staticbeams. Not only that thecalculateddosemaynot truthfully representthedelivereddose, but also
the large numberof beamsusedto approximate anarcrequiresvery long calculationtime. We proposeto useour homegrownMonte
Carlo(MC)/superpositiondosecalculation algorithmto compute dosesfor rotationaldelivery.

Method and Materials: We first generatestaticIMRT planswith Pinnacle3 P3 IMRT module utilizing 36 equi-spaced beams. The
resulting intensitymapsareinputtedto thecontinuous intensity mapoptimization (CIMO) IMAT leaf sequencer.CIMO outputs
deliverable arcs,each representedby aperture shapesspacedat 10-degreeintervals. Theaperturesaretheninterpolatedat 1-degree
intervals. Dosecalculations for both 36-field planand351-field plan(which closely represents theactualdelivery)areperformed
usingourhomegrown MC-baseddosecalculator.The timeneededfor calculating dosefor thetwo plansarecomparedandthe
differencesin dosedistributionsare also examined.

Resultsand Conclusion: FourIMAT plans,a prostate, a head andneck,anorbit, anda brain, were selected for thestudy.Using
history-based sampling, thedosecomputationtime only increasedslightly for the351-beamplans.Eachcasetook approximately30
minutesto computeon a single CPUrunningMac OSX. No significantdifferencesin planqualitybetweenthe36-beamandthe351-
beamplanswereobserved. However, finger-like artifactsat the lower isodose levelsbecameevidentwhenusing36 beamsto
approximateanarc.Thedosecalculation timeusingour MC-baseddosecalculatoris largelyindependentof thenumberof beam
portals. For thecasesstudied, using 36 beamsto approximate anarc deliveryis sufficient, but moreaccuratecalculation with finer
angular spacingis achievable without a significant increasein computation time.


