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ABSTRACT

Purpose:Theuseof gatingin thedeliveryof radiationtherapy(RT) has been shown as
aneffective meansof treatingtumorssusceptible to motion.However,dueto electronic
andmechanical limitationsof theradiation delivery equipment, theprecision of gated
IMRT is susceptibleto equipment processtime delays.Thepurposeof this studyis to
investigatethetemporal accuraciesof gatedRT usinga simple andinexpensivemethod
thatdoesn'trequirecomplex or fastsampling equipmentto measureresponsetimes.

Method and Materials: Usinga Varian Trilogy treatment deliverysystemtogetherwith
a VarianRPM respiratorygating system, theresponse timesof bothnormalRT andstep-
and-shoot (SS)IMRT gated deliveriesare investigated.Radiationdosage profiles,
recordedusingradiographic films,are digitalizedto allow extraction of temporaldata. In
addition thesameresponsetime techniqueis usedwith anelectronicportal imagining
device(EPIDs).

Results: Static to dynamiccomparisonof specific MLC patternsis usedto extractthe
gatingresponsetime. It is foundthatthetime, from whenanobject entersinto the
specifiedphaseto when the radiationbeamis actually turnedon, is approximately 0.15s.
This time erroris foundto besystematicin natureandis approximatelythesamefor both
normal andSS-IMRT gateddeliveries.

Conclusion: A general and simple procedurehas beendevelopedthatwill allow the
responsetime of a LINAC based gatingsystemsto bemade.The~150mssystematic
timing errorfoundto occurin theTrilogy/RPM system can becorrectedby modification
of the gating softwareprovided if thepatientsbreathingis regular andperiodic.


