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Purpose: To determine the magnitudeof error introducedinto treatmentdeliverydueto timing effects betweenrespiratory-gated
deliveryanddynamicbeamdelivery (enhanceddynamic wedge(EDW) andstep-and-shootintensitymodulatedradiation therapy
(IMRT)).

Method and Materials: EDW andIMRT fields weredeliveredon a linearaccelerator (Trilogy, Varian MedicalSystems). Gatingof
thebeamwasachievedusing a commercialrespiratory monitoring system(RPM,VarianMedical Systems),andrespiratory motion
wassimulatedusing a commercial respiratory motion phantom (RPM phantom, VarianMedical Systems). All fields were delivered
with no gating,a 1-mm gating window,anda 2-mm gatingwindow.

Film and ion chambermeasurements weremadefor both EDW and IMRT fields in a water-equivalentIMRT QA phantom,which was
stationary during all measurements. Film measurementsusedEDR-2 fi lm, while ion chambermeasurementswere madewith a 0.04
cc volumepin-point chamber. Leakagecurrentwassubtractedfrom the ion chamberreadings.

Wedgedfieldsof 15 and60 degreesweredeliveredat a doserate of 600MU/min. Resultswereevaluatedfor thefull IMRT plan
andfor oneof theindividual beams, at doseratesof 400and600MU/min.

Results:Al l ion chamber measurements wereanalyzedaspercentdifferencebetweenthegated(1-mm or 2-mmgatingwindow) and
non-gateddelivery. All dif ferenceswerelessthan1%. Therewere no significantdifferencesbetween1-mm and2-mm gated
delivery. Film results, asanalyzedfrom isodosecurvesandthegammametric,showed no substantialdifferencesbetweengatedand
non-gatedbeamdelivery.

Conclusion: Theuseof gatedtreatment delivery of EDW and step-and-shootIMRT fields doesnot introduceclinically significant
differencesinto theresulting dosedistributions,asquantifiedby film andion chambermeasurements.


