AbstractID: 9164 Title: The impact of breathing-motion and tumor regression on dose-
volume metrics used for outcome analyses

Purpose: Breathing motionand tumorregessionmay affectthe correlaton betweenderivedtreatrment planningdosevolumemetiics
andlocal control especidy for lung tumors.We invegigated this effect for 3-D plan archivesthat useolder computegtomography
scanning protocolsthateffectively averagedover multiple breathingeycles.

Method and Materials: To simuate tumor motion due to breathirg, we convoled the static planneddosedistribution with a
probability distribution function (PDF), which describesthe natureof GTV motion due to breahing, therebycreding breathing
motion weighteddose distributions. To simulate tumor regressia, a mathematicaimodel basedon experimental observatios of
NSCLC tuma regression (Ramsg et al., IJROBP(2006) 64(4):1237-44) wasapplied with the additionalneeledassurption thatcell
lossis uniform, to descibe the deaea® of GTV volume and track dosethroughthe treatment. Data®tsfrom two patients,onewith a
large GTV volume (315.373&c), the otherwith a GTV volume (0.6644cc) wereused. Monte Catlo recompued dose distributions
wereused for improved dosimetricacairacy. GTV DVHs incorporaing breathng motion, ard incorporatingboth breathingmotion
andtumorregressioweredeiived to egimate‘true’ DVHs.

Results: Forthe smalltumor,the effect of breathingdominatedandthe ‘true’ GTV wasworsethanthe plannedGTV (D98 decreaed
by 2.27%). For the largetumor, the effect of regressiordomirated and the ‘true’ doe distribution was significanty betterthan
planneddosedistributon (D98 increasedy 1.2%). Of thesetwo effects,tumorregresiongenerallyhadlargerimpact.

ConclusionBreathirg and tumor regressionarelikely to be confoundingfactorswhenretrogpectivelyanalyzing lung treatmert plans
for tumor control probability analyses. A modelhasbeen developedto accountfor theseeffectsin an approximatefashion. This
modelwill betestedfor analility to patenially improve correlatbnsbetweenderivedmetiics andlocal contiol.
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