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Purpose: The VarianReal-Time Position Management(RPM) systemallowsrespiratorygatingbasedon eitherphaseor amplitudeof
thebreathing waveform. RPM-based phasegatingduring treatmentis not robustin somepatientsbecauseof unusualor mildly
irregular breathing.We developeda robust methodto converta phase-basedbreathing gatedeterminedfrom physician’sinspectionof
target motion imagedduring4D-CT simulation to anequivalent displacement-based gate for gatedexternalbeamtreatmentusingthe
RPM respiratory system.

Method and Materials: The applicationparsesrespiratorydatafrom thesimulationRPM breathing trace,extractsdisplacement,time
andphaseinformationandcalculatesa suggesteddisplacementgatebasedon thephysician-specifiedphasegate. Thedisplacement
versusphaseinformationis fi tted;valuesof this functionat thelowerand upperboundsof thephasethresholds, andtheaverageof
thesetwo valuesareextracted.We alsocalculate the meanandstandarddeviation of thedisplacements,andthedutycyclesfor eachof
the threedisplacementvaluesand theoriginalphasegate.Thesimilarity of theaveragevaluedisplacementgateto thephasegateis
evaluatedby comparingtheir respective duty cyclesandthemeandisplacement andstandard deviation within eachgate,which are
measuresof baselinedrift andresidualin-gate motion.

Results: An equivalent displacement gatecanbederivedfrom a physician-specified phase gate.Themeanof themeanof
displacementsfor 5 patientsis 0.160cm for thephasegateand0.108cm for thedisplacementgate,themeanof residualsis 0.094cm
and0.177cm,and39.1% and37.6%for themeanduty cyclesrespectively.

Conclusion: Displacement gatescanbe consistentlyderivedfrom phasebasedgates,thusfacilitating migrationfrom a phase-based
simulation sessionto displacement-basedtreatmentsessions.


