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

Purpose: To developand evaluateatemplatematchingalgorithm for direct detection of a lungtumor trajectoryin therawprojections
acquiredfrom a conebeam CT.

Method and Materials: A planningrespiration-correlatedCT (pRCCT)wasusedto constructdigitally-reconstructedradiographic
(DRR) templatesfor registration with raw projection dataof a free-breathing conebeamCT (FB-CBCT). ThepRCCTandFB-CBCT
werefirst registeredto obtain the approximatemean3D position of thetumor. This position wasappliedasa shift to theplanning
isocenterin thepRCCT. Next,72 DRRsweregeneratedat 5 degreeangularincrementsaroundthis shiftedposition, for eachphasein
thepRCCT. TheappropriatephaseDRR templatefor registrationwasselectedusingthemeasuredphaseof theFB-CBCT projection.
This phase wasmeasuredby tracking thediaphragmapexposition in the projections. Two templatematching algorithms were
compared: normalizedcross correlationanda block normalizedcrosscorrelation. A dynamicphantomwasinducedto move
reproducibly 2cmduringplanning and3cmduring onlineCBCT imaging. Thephantomwasimagedat isocenterandwith a 1cm
translational shift from isocenter.

Results: Thetumorexcursionmeasuredwith thenormalizedcrosscorrelation method was 28.7mm,and28.5mm with theblock
normalized crosscorrelation. The error in detecting thedaily standarddeviation of tumorpositionwas0.1mmfor bothmethods.The
meanabsolutedifference in detected tumor position was1.07mm, with a 95% confidencevalueof 2.43mm. Block normalizedcross
correlation reduced themaximum error in tumorposition detection slightly, in relationto normalizedcrosscorrelation.

Conclusion: Direct detection of thetumorposition from conebeamCT projectionsis feasiblewith templatematching,providedthat
appropriateandaccuratetemplatesareused.
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