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Purpose:
To determinethedelaysbetweengating signals anddelivery of kV imagingand MV treatmentbeamsfor static, enhanceddynamic
wedge,andIMRT treatments.

Method and Materials:
All measurementsweretakenon a linearaccelerator (Trilogy, Varian MedicalSystems,PaloAlto, CA), equippedwith kV imaging
andrespiratorygating.A phantomsimulating regularmotion wasused to triggerthe gating system.Delivery of bothkV imagingand
MV treatmentbeamswere monitoredusing a diodeconnectedto ananalog electrometer operatingin currentmode. The
electrometer’svoltageoutputandthegating signalwerebothmonitoredby a multichanneloscilloscope.Traceswere recorded
comparing thediodeoutput to thegatesignal.TheMV beamwasmonitored duringdelivery of static,enhanceddynamicwedgeand
IMRT fields. For theIMRT field thediodereceivedonly scatteredradiationresultingin poorsignal-to-noisebut the resultswerestill
sufficient for this work.

Results:
Thedelaybetweenthegating signal andbeamon signalwasfoundto beunmeasurablefor thestaticMV beam,and30 and50 msec
respectivelyfor thewedgedand IMRT beams.Thedelayfor thekV beamwas300 msec. Becausetumors canmoveup to 2 cm in a 5
secbreathing cycle,a 300msecdelay canresultin up to a 4 mm position error; however,becausegatingis generallydoneat
expiration or inspirationwherethevelocity is at a minimum, theuncertainty shouldbemuchlower.

Conclusion:
Thereis no appreciable delay betweengatingsignalsand MV irradiation.Thereis a delaybetweenkV imagingand gating signals but
the clinical consequencescanbe minimizedby gatingwheretumor velocity is minimal.


