AbstractID: 9525 Title A SurfaceBasedRespiratorySurrogae for 4D Imaging

Purpose: Realtime aquistion of threedimensonal suface tacking haspotential as an externalirogate forrespiratoy correlated
CT imaging and radiaon thergy. This stug assesssthe GaeCT surfaceracking systen{VisionRT, UK) by compaing realpatient
trackingand pranibm imaging outptt to curent surra@yatke sysens.

Materials & Methods: Absolue traking accuracy was tested usingd® motion platform (Washington University, S Louis)
progranmedwith reatpatient respatay trajectoriesA cylindrical obgct wasattachedo the 4D phardm arm as &aeCT tracking
surfa@. The optical RPMcamera system(Varian Medica) and pneunatic bellows device were #iched to the pdmobm am for
simutaneous monitang of phatom motion. Respiratory tracsom each of the thee systemsvere compaad against actual phantom
motion. Next, a smallsphae was placed orthe phantomarmand he experiment was repeated while imaginghelical retrosgective
4D mock. Three scanwereacqured, each sing adifferent surrgyat system for reconstructionAll phaseswere reconstuctedand
the 0% and50% phass wee contoued The centroid of eat conbural volume wascompared to thertie phantom posibin. Finally,
real pati@t respratory tacking wasperformed smultaneously wth the threesystems onwo volunteers. Respitory traces fom the
threesystems were comped for eah volunteer ¢ asess relatve agreement between thewedorms.

Results: Error for thethreesurogae sygems was< 0.5mm for phantorntracking. The GaeCT system poduce aroot-meansquared
error of 6mm when tracking amoving suface duing imaging.Additionaly, the positionof the contoured sphere oreconstrated
0% and 50% GateCTscars differed by < 0.3mmfrom scans pdormed wih the othe surrogate device Respiratoy tracesfrom
human sibjectsclosely corelated.

Conclusion: The GateCTsystem poduces comprableresuls toothersurrogaé devces and may dér additonal advantages witis
topography based acquisin mettod.



