AbstractID: 6901 Title: Assessment of Lung Tumor Response using CT-based Image
Guided Therapy

Purpose: The purposeof this study was to developandtesta novelmodelfor activelypredictirg thetumor’s size,location,andmass
while the patentis undergoingradiaton theragy. Giventhatlocalfailure representshe mostcommonmodeof failurefor lung cancer,
the ability to predictchangesn the sizeand massof the resdual tumor masshasa high level of clinical significance. By predicting
the tumor’sfuturebehavior, it is possible to progectively desgn anintegratedboostto thelocationof theresdualtumormass.

Method and Materials: For 23 easily visualizedlesions, tumor volume was measued over the course of treamentusing MVCT

imaging The masseof 15 lesionswere also measured. Individual respone modelswere createdfor thes lesionsusing Locally

WeightedRegressioffLWR). Each modelwascreatedusingthe measiredvolumetric and mas responsefor the remaining lesions

All datarelaied to theleson beingusedto testthe model were excluded. The modelinputsincludedthe measued volumeor mass
from ealy in the treatment. Which variablesto indude, and the combhaion of obsevaton dayswas determned using a genetic

algorithm (GA) basedptimizaton.

Results: Theaverageerror betweerthetrue andpredictedfinal volumeswas4.5%,while the error for the final masspredictionswas
14.6%. The LWR modelwas accuratein its predictons madeat the end treament. However the uncetainty in the shapeof the
tumor regonsecurveincrease nea the middle of treatment

Conclusion: A nowel techniquehas beendevelopedfor predcting lung tumor respons. Even with a relatively small patient
daabag, the predictedresposes(and their associted uncertinties) at the end of treamentwerein agreementvith measurement
Thesereaults confirmtheaacuracy thatcanbe achievedby this non-parametrianodelwhenappliedto lung dat.



