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Purpose: To testtheuseof projectionpoint tracking asanalternative to strain gaugesfor respiratoryphasedetermination.

Method and Materi als: Projection point tracking uses2D projection imagesacquiredfor the localizationMV cone-beam CT. A
point, e.g.the top of thediaphragmunderthe ipsilaterallung, canbe identified in eachprojection. In views wherethe top point of a
surface is on a plateau,it is diff icult to determine suchpoints. By identifying the trackingpoint in two projections,nearfull exhale,
separatedby about90 degrees, the locationof the point in the patient can be calculatedandsubsequently projectedonto everyview,
providing guide points. The trackingpoints on full exhaleviews arethe guide points. Sincetracking points haveminimal motion
betweenadjacentviews, thetrackingpoint on a viewcanbeinferredfrom the oneon thepreviousview andtheview’s guide point. A
plot of the tracking point’s coordinatesversusview angle providesthe projection track. For constant gantry rotation speeds,the
projection trackprovidesa plot of therespiratoryphase.

Results: An examination of projection tracksfor a trainedpatient revealed 1) good agreementwith strain gaugemeasurements, 2)
inter-fraction variation of tumor rangeof motion, and3) inter-fraction reproducibility of phasecycle. Two of the fractionswere 180
degreesout of phase,raising thepossibility of combining “near-full-exhale”projectionsto reconstruct a “full -exhale” MV CT. With
enough projection sets, it maybepossibleto reconstruct a 4D MV CT. Theprojectiontrackscouldbeusedto selecttheappropriate
viewsfor eachphase.

Conclusion: Compared to strain gaugesthat only provide phase,projection point tracking is a more powerful method of
characterizing respiration, since theamplitudeof motion is alsodetermined.


