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Purpose:

Theaim of thiswork was to devebp and investigatea methodfor trajecbry estimaion of amovingtargetfrom conebeamCT
projedion images It canbeusetil for assesmentof respratorytumor motion just before or during treatmentandfor developing
further respratorycompersaton strateges

Method and Materials:

Six lung tumortrajectorieswith rangeof motion largerthan10 mm, acquiredusinga CyberKnfe systemwereusel to simulate
CBCT aqquisition. To reconsruct 3D postions from prgjected positions,thetwo nearesangubr projectionimage with the sameSI-
projedion postionswereusedfor triangulation With thetriangulatedoostions alinearcorrelaton was assumedfor tumormotion
LR andAP positimswerethenderivedfrom Sl posiionsusingthe linear model. The estimatedBD tumor postionswere compared
with theknown postions. To demongtatethereal simulation, CBCT projectionimagesfor a seedembeddednoving phantomwere
acquredusng aVarian OBl sygem. A 3D motion platform wasusedto drive the phantomwith oneof six trajectores Themarker
postion from eachprojectionimagewasextractedusingVarian RPM-Fluoro application.

Results:

Themeanestmation errorswere within 0.3+1.8mm while errorsof up to 4 mm were observed In geneal, highercorrelation
coefficiens with SI-motionprovide betterestination of AP andLR posiions Applying the centeroffsetof OBl imager(xOffset=2
pixel, yOffset=0pixel), the remaning uncertanty associatedvith gantrysagandmarkerextraction(~1 pixel) waswithin ~0.5mm.
Conclusion:

Theproposé methodprovidesusefu informationfor tumor motion charaderisticssuchasthe meanposition,range,andprincipal
direction of motion which canbe usetll for respiratory compensation treatments.
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