AbstractID: 7369 Title: Dosimetric impact of motion mitigation strategies in the irradiation
of moving tumors: a 4D Monte Carlo simulation study

Purpose: To quanitfy the effectsof motion on dose distribution in a4D Monte Catlo simulationframewok andto understandhegain
of motionmitigation strategiesn high precsionradiation theray.

Method and Materials: A simuldion engire basedon 4D-CT modelng and 4D Monte Carlo dosecalculationswas specifically
designad. The NCAT (NURBSbased cardactorsn) computational phantomprovided a databasef 48 anabmical 4D-CT modek,
featuring breahing patemsup to 4 cm diaphragmmotion and 3 cm cheg-wall expansionLungtumars of variablesizewere placedat
differert locationsin the NCAT modek. Monte Carlo dose calcuation softwase, basel on the Dose PlanningMethod (DPM), was
utilized to computedosevolume histogramson the smulated 4D-CT datdase.Variationsin the dosedistribution as a function of
irradation technique(IMRT, 3D conformal), motion mitigation strategy (ITV, gating, tracking) and tregment margins are under
investication. The performance of the implemented simulation framework was examinedon a test IMRT casefeaturing4.0 cm
diaphmagmmotion and 2.0 cm extensionof the chestwall, with a spheical tumor (1.0 cm radius, 70 Gy prescripton dose)located
closeto thediaphragm.

Results: Results showvariatiors in IMRT targetcoverageasa function of the breathingphasen tumor tracking. Dose coveragefor
95% of the targetvolume measured 67.5Gy and72.1Gy atinhaldexhale,indicatingunder/overdosagecorrespondinglySuch resuls
correlatewith anatanical variatons dueto bredahing in thedeformahle phanom.

Conclusion: The comgexity in theirradiaton of moving targetshasbeenreducedto a controlledsimulation environnentwher the
effectsof seveal treatmat options canbe easly modeledand quantified. Preliminary resultsillustrate that the anabmical changes
due to breathingmay significantly alter dose deposiion during tumor trackng. Further data analysisis currently exploing the
sersitivity of alternativestrategieso motion.



