
AbstractID: 7579Title: Imageguided 4D MonteCarlostudyof thedosimetriceffectsof intra/inter fraction
motion in lung tumors

Purpose: Application of animageguided 4D Monte Carlo frameworkto theevaluationof intra/interfractionmotion effects
betweenpatient organ-movementanddynamic delivery effects

Materi als & Methods: An IGMC toolkit that accounts for time-dependent geometriesof organ motion and dynamic
delivery and provides accurate dosimetry was developed for lung cancerpatients. Fluencecalculation for VARIAN -
2100C/Dphoton acceleratoris performedwith EGSnrc andfor patientdosecalculation we usedose-planning-method. The
time dependentbeamdelivery information is obtained from the treatment-planning program in the form of MLC leaf-
sequencing files, while the organ motion pattern was obtained with the use of RPM signal and 4D-CT. A voxel
displacementmapis usedto quantify themotionof theorganin thevoxelizedgeometry.Thestudywasperformedfor lung
patientfor severalbreathingphases. The dataanalysis wasperformedwith thefreelyavailable packageVODCA.

Results: Differencesbetweenthe conventionalCORVUS doseplan and the Monte Carlo doseresultssuggestthat Monte
Carlodosecalculation is vital for assessingeffectsin lung tissue.For thefreebreathingCT, CORVUS wasunder-dosing the
lung-tumorby approximately3Gy. Whenaccounting for temporal effects, comparisonbetweenIGMC dosedistributionsfor
freebreathing, inhale andexhale phases,show thatdosecoverage of the primary/secondary tumorswassignificantworsein
the inhale phaserelative to the exhale/free-breathingphases.For inhale phase, 5-10% of the volume wasreceiving10Gy
lessthanin exhaleor free-breathing phases,leadingto largecold spots inside thetumor. This is mainly dueto themotion of
thediaphragm,which subsequently movesthetumor in the superior-inferior by morethan2 cm.

Conclusions: Imageguided4DMC methodscan significantly improvetheplanningof lung tumor treatmentsby accurately
modelingthe motion of thetumors and largeheterogeneityin thetumor region. SupportedNIH/NCI-R01/CA111590


