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Purpose: The aim of this work wasto investigatedose uncertainties betweenplannedanddynamicallydeliveredIMRT beams using extreme
doserateandleaf speed.In-house developedsoftware, SWIMRT, wasusedto convertintensity-modulated dose to dynamic MLC control points
using the sliding window (SW) technique.In this study,theability of SWIMRT to synchronize a Varian 21EX MLC to deliverdynamic beams
wasevaluated.

Methodsand Materials: Non-clinical andclinical doseprofiles wereusedto deliver from 2 to 100cGy/beamof field sizesup to 14 cm × 14 cm
with doseratesfrom 100– 600MU/min andleaf speedsfrom 1 – 5 cm/s. As themeasurementsin this investigationwerebasedon thein-house
software,therelativeoutputratios for dynamicbeams weremeasuredusing a Farmer-typeionizationchamber.Thedose profile differenceswere
measuredusingKodak radiographic fil ms.Thedifferencesbetween plannedanddelivereddosesweredeterminedpoint-by-point for every leaf.
Thecorrection methodology wasexaminedon non-clinical beams,which canbeused to extrapolatethebehavior of clinical beams.

Results:Usingpoint-by-point differencesascorrectionfactors, a close agreementbetweentheplannedanddelivereddoseprofileswasachieved.
Profile differences < 0.5 - 0.8% weremeasuredfor geometrically complicatedandclinical beamsirradiatedwith a doserate = 600MU/min and
leafspeed= 5 cm/s.

Conclusions: Our results suggestthat it is possible to useDMLC with extreme DR and LS to achieve clinical SW beamsof high quality for
shorter delivery time and insignificant increaseof leaf leakage outside the field. SWIMRT is found to be an extremely useful QA tool for SW
IMRT. Thecorrection methodology couldbeintegratedin a commercial treatmentplanning system.


