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Purpose:Dueto thecomplicatedtechnical natureof gated RT, electronicandmechanical
limi tations may affect theprecision of delivery.Thepurposeof this study is to investigate
thetemporal,dosimetric,andgeometric accuraciesof gatedRT.

Method and Materials: A Varian Trilogy, equippedwith a RPM system,is usedto
examinetheaccuracyof bothun-gatedandgateddeliveries.Datarecordedusing
radiographicfilms andEPIDsallow extractionof geometric andsystemresponse
accuracy.Thedosimetric precision of eachsegmentmaking up a step-and-shootIMRT
treatmentplanis individually recorded andanalyzed usingionizationchambermethods.

Results: Thetime requiredfrom whenthetargetobject enters thespecifiedphaseto
whentheradiationbeamis actually turnedon is approximately ~ 0.15s.This time error
is systematicandis thesamefor bothnormal and SS-IMRT gateddeliveries.Dosimetric
datafrom 50+repetitionsof a fixedsegmentdose for bothun-gated andgateddeliveries
are obtained.At higherdoserates,thedosimetric errorsareseento becomegreaterin the
gatedcase.A geometriccomparisonof theun-gatedto gatedRT deliveryshowclear
positional inconsistenciesin thethicker outer MLC leafs in thenon-gatedcase.Theseleaf
positional discrepanciesareattributed to motionof thethickerouterleaf pairswhile the
radiationbeamis on.

Conclusion: A systemresponsetime of ~150msis obtainedusinga simple moving
phantomprocedure.Dosimetricallywe havefoundthat gating negatively effects dose
accuracyby interruptionof the“overshoot” effect. This interruptioncould leadto large
dosimetric errors,especially for plansconsistingof a largenumberof smallMU
segmentsthataredeliveredat high doserates.Geometrically very little errorfor bothun-
gatedandgateddeliveriesareseen, providedthata well-definedleaf toleranceis used.


