AbstractID: 7122 Title: Measurement of Delays Between Gating Signals and Beam-On
for Imaging, Static and Dynamic Treatments

Purpose:
To determinghedelaysbetweengating signak andddivery of kV imagingand MV treatnentbeamsfor statc, enhancedlynamic
wedgeandIMRT treatmats

Method and Materials:

All measirenentsweretakenon alinearacceerabr (Trilogy, Varian MedicalSysems,PaloAlto, CA), equippedwith kV imaging
andrespiratorygating.A phantomsimulating regularmotion wasused to triggerthe gating systemDelivery of bothkV imagingand
MV treamentbeamswere monitored using a diodeconnectedo ananabg electronmeter operatingn currentmode. The
electrometer's/oltageoutputandthegating signalwereboth monitared by a multichannebscilloscope. Traceswere recorded
compaing thediodeoutputto thegatesignal. The MV beamwasmonitored duringdelively of static,enhaiceddynamicwedgeand
IMRT fields. FortheIMRT field thediodereceivedonly scatered radiationresultingin poorsignakto-noisebutthe resultswerestill
sufficient for this work.

Results:

Thedelaybetweerthe gaing signd andbeamon signalwasfoundto be unmeasurabléor the staticMV beam,and30 and50 msec
respectivelyfor thewedgedand IMRT beamsThedelayfor thekV beamwas300 mse. Becaisetumols canmoveupto 2 cmin a5
secbreahing cycle,a 300msecdday canresultin up to a4 mm postion error; however,becausgatingis generallydoneat
expiration or inspirationwherethevelocity is ata minimum theuncertainy shouldbe muchlower.

Conclusion:
Thereis no apprecible delay betwesngatingsignalsand MV irradiation.Thereis a delaybetweenkV imaging ard gating signak but
the clinical consequecescanbe minimizedby gatingwheretumor velocity is minimal.



