AbstractlD 7579Title: Imageguided 4D Monte Carlostudyof the dosimetriceffectsof intra/intea fraction
motionin lungtumors

Purpose Application of animageguided 4D Monte Carlo frameworkto the evaluationof intra/interfraction motion effects
betweenpatient organmovementanddynanic ddivery effects

Materials & Methods: An IGMC toolkit that accounts for time-depemlent geanetries of organ motion and dynarmic
ddivery and provides accuate dodmetry was deweloped for lung cancerpatients. Fluencecalculatbn for VARIAN -
2100C/Dphaon acceleratois performedwith EGSrc andfor patientdosecalculdgion we usedoseplaming-method The
time dependenbeamdelively informationis obtained from the treatmeriplanning program in the form of MLC leaf
sgjuendng files, while the organ motion patten was obtained with the use of RPM sigral and 4D-CT. A voxe
displacemeninapis usedto quantify the motion of the organin the voxelizedgeometry.The studywaspeiformedfor lung
paientfor severabreathingphases The dataanalyss wasperformedwith thefreelyavailable package/ODCA.

Resuls: Differencesbetweenthe conventional CORVUS doseplan and the Monte Carlo doseresultssuggestthat Monte
Carlodosecalaulation is vital for asessingeffectsin lungtissie. For thefreebreathingCT, CORVUS wasunder-dosing the
lung-tumor by approximately3Gy. Whenaccountig for temporal effects conparisonbetweenlGMC dosedistributionsfor
free breathing, inhde andexhale phasesshaw thatdosecoverag of the primary/secomary tumorswassignificantworsein
the inhale phaserelative to the exhalefree-breathingpha®s. For inhale phase 5-10% of the volume wasreceiving10Gy
lessthanin exhaleor free-breathng phases|eadingto largecold spds inside the tumor. This is mainly dueto the motion of
thediaphragmwhich subsquetly movesthetumar in the supeior-inferior by morethan2 cm.

Conclusions: Imageguided4DMC methodscan significartly improve the planningof lung tumortreamentsby accuately
modelingthe motion of thetumors and largehetaogeneityin thetumor region. SupportedNIH/NCI-ROYCA111590



