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Purpose: 4D-CT imaging is basedon retrospectiverespiratory phase sorting of an external motion monitor. Subsetsof 4D-CT images,
encompassinga few respiratory phasesareincreasinglybeing used in respiratory-gatedradiotherapyto reduceinternal tumordisplacement.Such
subsetselection is equivalent to selection of a retrospective phase-basedgate thresholdon the external motion monitor. Respiratory-gated
radiation delivery, however, is based on a prospective respiratorydisplacementthreshold.We aim to establisha relationshipbetween the
retrospectivephase-basedgate threshold selectedat simulation andprospective displacement-basedgatethresholdthat shouldbe appliedduring
treatment delivery.
Method and Materials: Over150externalrespiratorymotion traces, from 90 patients,with andwithout audio-visualbiofeedbackwereanalyzed.
Respiratorygatingphaseinterval waschosenfrom the4D-CT–derivedtumor motiontrajectory.Retrospectivedisplacementgate threshold for the
selected phaseinterval was defined astheaveragerespiratorydisplacementwithin thephaseinterval.By includingdisplacementvaluesthatwere
both within the selectedphaseinterval andretrospective displacementgatethreshold,a prospective displacementgateduty cycle was obtained.
The external respiratorydisplacementvalue that yielded the prospective displacementgateduty cycle was the prospectivedisplacementgate
threshold for gatedradiationdelivery.
Results: Phantommotion tests yielded coincidenceof retrospective andprospective gate thresholdswithin 0.3%.Patient dataanalysis indicated
that theaverage differencebetweenprospective andretrospective gatethresholdswas8±15%and4±7% of the total respiratorymotion rangefor
smaller andlargerphaseintervals respectively.With audio-visualbiofeedback,correspondingdifferences were10±14%and9±10%respectively.
Conclusion: A relationshipbetweenretrospectivephase-basedgate threshold at simulation and prospectivedisplacement gate thresholdat
radiation delivery wasestablished andvalidatedfor regularandnon-regularrespiratory motion. Using this relationship, the prospectiveexternal
displacementgatethreshold to beapplied at radiationdelivery can be reliably estimatedfrom 4D-CT simulation.


