AbstractID: 8361 Title: Towards on-line treatment verification using cine EPID for
hypofractionated lung radiotherapy

Purpose: To developa conputation&algorithm basedon anartifi cial neuralnetwok (ANN) thatallowstreatnentverification using
anEPIDin cine modefor hypofractionaedlung radiotheray.

Method and Materials: We developedanovel ANN basedechniqieusng cine EPID images to verify thatthetargetwas within the
beamapeturewhen thebeamwas on. Thefirst step of usingthe ANN involved trainingfrom atraining dataset We simuated training
images, i.e., cine EPID imageswith differenttumorlocations by shifting DRRs relativeto thebeamapeture With apre-defined
threshold p% , we as®ciated categoryl to thetrainingimageif morethan po% of thetumor projectionin the beameyeview was

within the apetureandcategory-1 othewise. Thetrainednetwork couldthereforeanalyzethe cine EPID imagesobtainedduring the
treatmet andclas#fy theminto thecomespomling caiegoryl or -1.

Results: Two patients ead treatedwith 5 fractions wereincludedin our feasihility study.A radiation oncologistreadthe cine EPID
images andclassfied theminto categoryl or -1; this servedasour groundtruth. The ANN wasappliedto thetrainingimagesto build
the neuralnetvork. We set p% = 959 for this study.For eachtreatmenfield, oneneuralnetwork needsto bebuilt. Averaging over

both patientsandall fields, thetrainednetwork successfullyclassfied 97.9% of the cine EPID imagesoverall.

Conclusion: TheproposedANN basedtecmiquecansuccessfullyanalyzecine EPID imagesto verify whether or notthetumoris
within thebeamaperture andit cando sowith high accuracyThis techniqueprovidesanimportantclinical safeguard-whenevethe
tumor movesout of theirradiationfield, the treamentbeamcanbeinterruped, sothatradiatonwon’t beunnecessarilgeliveredto
normd tissues.



