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Purpose: To evaluateheeffectsof regiration-induceal anatony motion on dosedistribuion.

Method and Materials: We have implementeda 4D Monte Carlo dosecalculationsystem.lt producesdosedistribution on eachof
the respratory phasesDeformabk registrationbasedn B-splineoptimizationis usedto registedung 4DCT datafrom otherphasego
the endexhalatiomn (EEH) pha®. The dose mapsare then all warpedto the EEH phaseand time-weighted accunulated dose
distibution is computed. Dosedistribution basedon free-breathingCT is alsocalculatedo simulate the casewhenorganmotion was
not taken into accoun. This study presents the preliminary anaysis of the DVH differencesamang the accumulatedioseswith and
withoutregistraton aswell asdifferenttime-weightson onepatientIMRT plan.

Results: For the patientcase, treamentwas plannedwith 3 ITVs. We implemenéd two time-weighting functions 1. Dividing the
respiratorycycle equaly into 5 phasesand summig up the dosewith equalweights; 2. Accumulatingthe dos with 70% weight on
EEH and 30% on endinhalation (EIH). Theregigration andtime-weighting functionsdid not makesignificantdifferenceof the DVH
in lungs While the discrepanciedbetveenthe two time-weighting functionsin the ITVs are small, thedispaities to the freebreathing
are more prominent. For one of the 3 ITVs, 95% volume received2.8Gy less dosethan the static plan, which is more than one
fraction

Conclusion: This prdiminary study suggess that using2 phasegEIH and EEH) to calculatethe accumulatediosemay be sufficient
for estimatingthe effect of motionon a DVH. Respiratiorintroducedrganmotion may causesignificant dosediscrepancyegecially
for tumorstha havea largemagnitudeof motion. Hencei|t is desiredto incorporatehe motion into dosecaculation.



