AbstractID: 9234 Title: A robust approach for estimating tumor volume change during
radiotherapy of lung cancer.

Purpose: Radotherapytreamert of lung cancerpatients is compicatedby chargesin tumorpostion dueto breathingandchangesn
sizedueto regression Accuratequanitfication of thesechangesluringthe courseof treatnentwould likely improvetumorregponse
andreduce toxicity risks. We are invegigatingrobustmethoddor tracking andegimating tumorvolumechangedetwea treatment
fractions.

Method and Materials: We have developedregistation-assised segmentatin appoachbasedn thelevd-setdeformablemodel|
in which pre-treatmentcontoursare propagatd ard adaptedo fractionstimesat seleced respimatory phass. At anytime-pointduring
treatmet, areferencaespratoryphaseis seleced and corresponthg 3D-CT volumesarereconsructedfrom 4D-CT acquisitiondata
Images are thenglobdly alignedusing an efficient registrationalgorithm. Pre-treatmenplanningconbursare copied to selectedime-
points. In ourtumorregresionanalysis the GTV contourwas usel to initialize thelevel setalgoiithm in-placeandthe PTV contour
was usa to narrowbad theregion thusimprovingthealgoritim’s convergene. Thefeasibiity of the proposdapprachwas
investicatedon a setof patientswith repeatediD scansacquiredat threetime-intervals

Results: Our preliminay analysisindicatesthatthe propo®d approa&h canproperly captue the boundaryof the shrinking tumor
regon or split regonsdueto its topologicaladaptatiorability. Onaninitial cohortof four NSCLC patientsthe estinated tumor
volumereductbns rangedbetween3-46% with a medianof 8% by mid-treamentandbetwea 26-51%with amedan of 34%by the
end of treatment

Conclusion: We havedemongrateda newapgroachfor tradking tumor regressin during the courseof radiotherapytreatmenbf
NSCLC patientshasedon anovd levelsetsegmeatationalgorithm. This approachprovidesuswith a ssmirautomatedool for
quartifying tumorshrinkageandallows accurag¢ estimatesof ‘true’ accumulateddose to thetumor.
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