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Time-Delay Measurement of PhaseGated Treatment with a Varian Real-Time Position Management SystemUsing Computed
Radiography

Purpose:
Respiratory gating systemshavebeendevelopedto reducetreatmentuncertainty causedby organmotionsrelatedto respiration.The
time-delaybetweenwhenthegating signalis triggeredandwhenthebeamis turnedon mayaffecttheactualradiation dosedelivered.
In this study, we investigatedthetime delay for a Varian real-timepositionmanagement(RPM) respiratorygating treatmentsystem.

Method and Materials:
A motion phantomwith infrared markers wasusedto simulatea respiration signal.An infraredcamerawasusedto observe themotion
of thephantom andto plot out a trueposition-versus-timecurve. ComputedRadiography(CR) imagesweretakenwith a VarianClinac
21EX at 10%intervalsof thesimulatedbreathingcyclewith a 2% window. On theCR images,thecenterof a metaldisk attachedto
thephantomwasusedto determinethemeasuredposition of thephantom relative to a stationary disk. TheRPM curveandmeasured
curvewerebothnormalized.The RPM curvewasthen shiftedrelativeto themeasuredcurve in stepsof 0.1milliseconds,and
correlation between the two curveswasmeasuredat eachstepusingMATLAB . Thetimeshift correspondingto thegreatest
correlation wasdefinedasthe timedelay in thegatingsystem.

Results:
Three measurements weretakenand averaged(arithmeticmean)to determinethetimedelay. Thetime-delaybetweentheactual
beam-on timeand theRPM beam-on triggering signalwasfoundto be0.513 ± 0.077 seconds.

Conclusion:
This work showsthatthereis a significanttimedelaybetweenthegating signalandthetime when theradiationbeamis turnedon for
the Varian RPM system. The effectof time-delayon patientdosimetry needs to befurtherinvestigated.
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