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Purpose: Whencommis$oning ary componentn anintegratedadiotherapysystem,it isimperative to consicer possiblecompoundingf errors
throughtheentire sydem Gaedimagingandradiotteragy providesa useful exampleof this.

Method and Materials: In gaedradiotherapytheaccuray of treatentdeliveryis determnedby theaccuracywith which boththeimaging
and treatmentbeamsare gated. If thetime delays (thetime betweerthe IR markersentering/leavindhe gatedregionandthefirst/lastimage
acquiredor treatmentbeamon/off) for theimaging and treatmensystemsarenot consitent, the required ITV marginmayincreaseabove that
deducedfromthetolerarcefor either systemmeasurd individualy. We measuredonegatingsystemstimedelay on 2 fluoroscopysystemsand
two linearaccelerator using a motion phartom of knowngeometryyarying gatingtype (amplitudevs. phas¢, beamenemgy, doserate,and
period.

Results: In theworstcasescerario, beamoff for anplitudebasedjating(3-5speriod) thelag fluoroscopidmagein thegatedregionwas
acquired0.15+ 0.08s (1SD) beforethe IR markerdeft theampliudegatedwindow, while thetreatmenbeamcut off 0.06+ 0.02s afterthe IR
markershad left thesameregion. For apatientwith 1 cm ampitude, 4 s periodsinewavebreathng, this time delaymismatchincreaseshe ITV
margin by 3.7mm. For beamon times,thefluoroscopy systemwasalsoearly, while thelinear acceleratotbeamon waslate. Theimages
indicatea largerregionis treatecthanis in truth, deceasing theduty cycle andincreasng overalltreatmentime. Doserateandtreatnent beam
energyhadnegligible effects. In less-predrtable, physblogical breahing motion, these timedelaysmayvary.

Conclusion: By following patientfl ow from simulation throughtreament,physiciss maymore accuratelyassesaccumulateerrois in systems
including gatedradiotherayy.



