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Purpose: Thepurposeof this study was to developandtesta novelmodelfor activelypredicting thetumor’s size,location,andmass
while the patient is undergoingradiation therapy. Giventhatlocal failure representsthemostcommonmodeof failurefor lung cancer,
the ability to predictchangesin the sizeandmassof theresidual tumor masshasa high level of clinical significance. By predicting
the tumor’sfuturebehavior, it is possible to prospectively design anintegratedboostto thelocationof theresidualtumormass.

Method and Materials: For 23 easily visualizedlesions, tumor volumewas measured over the courseof treatment using MVCT
imaging. The massesof 15 lesionswerealso measured. Individual response modelswerecreatedfor these lesionsusing Locally
WeightedRegression(LWR). Each modelwascreatedusingthemeasuredvolumetric and mass responsesfor theremaining lesions.
All datarelated to the lesion beingusedto testthe model were excluded. The modelinputsincludedthe measured volumeor mass
from early in the treatment. Which variablesto include,and the combination of observation dayswas determined using a genetic
algorithm (GA) basedoptimization.

Results: Theaverageerror betweenthetrue andpredictedfinal volumeswas4.5%,while theerror for thefinal masspredictionswas
14.6%. The LWR model was accurate in its predictions madeat the end treatment. However, the uncertainty in the shapeof the
tumor responsecurveincreased near the middleof treatment.

Conclusion: A novel techniquehas beendevelopedfor predicting lung tumor response. Even with a relatively small patient
database, the predictedresponses(and their associated uncertainties) at the end of treatment were in agreementwith measurement.
Theseresults confirmtheaccuracy thatcanbeachievedby this non-parametricmodelwhenappliedto lung data.


