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Purpose: Radiotherapytreatment of lungcancerpatients is complicatedby changesin tumorposition dueto breathingandchangesin
sizedueto regression. Accuratequantif ication of thesechangesduringthecourseof treatmentwould likely improvetumorresponse
andreduce toxicity risks.We are investigatingrobustmethodsfor tracking andestimating tumorvolumechangesbetween treatment
fractions.

Method and Materials: We have developeda registration–assistedsegmentation approachbasedon thelevel-setdeformablemodel,
in which pre-treatmentcontoursare propagated and adaptedto fractionstimesat selectedrespiratory phases.At anytime-point during
treatment, a referencerespiratoryphaseis selectedand corresponding 3D-CT volumesarereconstructedfrom 4D-CT acquisitiondata.
Images are thenglobally alignedusing an efficient registrationalgorithm.Pre-treatmentplanningcontoursare copied to selectedtime-
points. In our tumorregressionanalysis, the GTV contourwas used to initialize thelevel set algorithm in-placeandthePTV contour
was used to narrowband theregion, thusimprovingthealgorithm’s convergence.Thefeasibility of the proposedapproachwas
investigatedon a setof patientswith repeated4D scansacquiredat threetime-intervals.

Results:Ourpreliminary analysisindicatesthattheproposedapproach canproperlycapture theboundaryof theshrinking tumor
region or split regionsdueto its topologicaladaptationability. On aninitial cohortof four NSCLCpatients,theestimatedtumor
volumereductions rangedbetween3-46% with a medianof 8% by mid-treatmentandbetween 26-51%with a median of 34%by the
end of treatment

Conclusion: We havedemonstrateda newapproachfor tracking tumor regression during thecourseof radiotherapytreatmentof
NSCLC patientsbasedon a novel level-setsegmentationalgorithm. This approachprovidesuswith a semi-automatedtool for
quantifying tumorshrinkageandallows accurate estimatesof ‘t rue’ accumulateddose to thetumor.
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