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Purpose: To evaluatetheeffectsof respiration-induced anatomy motion ondosedistribution.

Method and Materials: We have implementeda 4D MonteCarlo dosecalculationsystem.It producesdosedistribution on eachof
the respiratoryphases.Deformable registrationbasedon B-splineoptimizationis usedto registerlung 4DCT datafrom otherphasesto
the end-exhalation (EEH) phase. The dose maps are then all warped to the EEH phaseand time-weighted accumulated dose
distribution is computed.Dosedistribution basedon free-breathingCT is alsocalculatedto simulate thecasewhenorganmotion was
not taken into account. This studypresents the preliminary analysis of the DVH differencesamong the accumulateddoseswith and
without registration aswell asdifferenttime-weightson onepatientIMRT plan.

Results: For the patientcase, treatment was plannedwith 3 ITVs. We implemented two time-weighting functions: 1. Dividing the
respiratorycycle equally into 5 phasesandsumming up the dosewith equalweights; 2. Accumulatingthedose with 70% weight on
EEH and 30%on end-inhalation (EIH). Theregistration andtime-weighting functionsdid not makesignificantdifferenceof theDVH
in lungs. While thediscrepanciesbetweenthe two time-weighting functionsin theITVs are small, thedisparities to thefree-breathing
are more prominent. For one of the 3 ITVs, 95% volume received2.8Gy lessdosethan the static plan, which is more than one
fraction.

Conclusion: This preliminary study suggests that using2 phases(EIH and EEH) to calculatetheaccumulateddosemaybesufficient
for estimatingtheeffect of motionon a DVH. Respiration-introducedorganmotion maycausesignificant dosediscrepancy,especially
for tumorsthat havea largemagnitudeof motion.Hence,it is desiredto incorporatethemotion into dosecalculation.


