AbstractID: 6456 Title: Direct detection of the tumor trajectory using raw cone beam CT
projections

Purpose: To developand evaliateatemplatematchingalgorithm for direct detecton of alung tumor trajectoryin theraw projections
acquredfrom aconebean CT.

Method and Materials: A planning respiration-correbted CT (pRCCT)wasusedto constructigitally-reconstructedadiographic
(DRR) templatesfor registraion with raw projecton dataof a free-breahing conebeamCT (FB-CBCT). ThepRCCTandFB-CBCT
werefirst registeredo obtain the appoximatemean 3D postion of thetumor. This postion wasappliedasa shift to the planning
isocenteiin thepRCCT. Next, 72 DRRsweregereratdat 5 degreeangularincrementsroundthis shifted postion, for eachphasen
the pPRCCT. Theappopriate phaseDRR templatefor regstrationwasseleced usingthe measuregbhaseof the FB-CBCT projection.
This phae wasmeasued by tracking thediaphragmapexpasition in the projectons. Two templatematchirg algorithms were
compared normalizedcross correlationandablock normalizedcrosscorrelaton. A dynamicphantomwasinducedto move
reproducibly 2cmduringplanning and3cmduring online CBCT imaging. The phantomwasimagedatisocenterndwith alcm
translatimal shift from isocenter.

Results: Thetumorexcusionmeaswvedwith thenormalizedcrosscorrelation method was 28.7mm, and28.5mm with theblock
normdized crosscorrelation. The error in deecting thedaily standardieviation of tumorpositionwas0.1mmfor bothmethods.The
meanab®lutedifference in deteced tumor postion was1.07mm, with a 95% confidencevalueof 2.43mm. Block normalizedcross
correlation reducel the maximum error in tumor position detecion slightly, in relationto nomalizedcrosscorrelation.

Conclusion: Directdetedion of the tumorpostion from conebeamCT projectionds feasiblewith templatematching providedthat
appopriateandaccuratéempgatesareused.
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