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Purpose: VMAT delivery involves simultaneouschangesof multiple variables including ganty angk and
rotationspeed ML C apertureshapeanddoserate. How to reliably verify the accuracyandfunctionality of
the VMAT delivery presentsa challenging prodem to medial physicists. The purposeof this work is to
descibe an effective geometricqudity assurane (QA) method for VMAT.

Method and Materials: A Varian RapidArc systemwasusedfor this study. The gantryangle androtation
speal were measurecevay 10 msby a dynamic inclinometer. The positions andspeedsof the MLC leaves
at an arbitrary gartry angle (or time point) were obtaned by using cine-mode MV imagng and a post-
deliveryimageprocessingsoftwae. The geometricdataso obtanedwere retrospectivey synchronizedand
comparedvith the MLC Dyndog files, which recordthe ganty angk ard leaf postion evey 50 msduring
dose delivery. Three arc plans were generaéd using Eclipse plaming system to ted the system
performanceat differentddivery situationsEach planwasdeliveredmultiple timesfor erroranaysis.

Results: Our measirementsshow that the meandeviation of gantry angleover the course of delivery was
0.19°-0.46 while the mean deviationof gantry rotation speedwas 0.12-0.15/sec.The positionand speed
accuracy of individual MLC leavesmeasured by meandeviation were0.5-1.0 mm (0.5-0.7 mm for bankA

leaves;0.8-1.0 mm for bank B) and0.09-0.12 mm/secregedively. It wasalsonotedthatML C postional

accuracy had a sudden changewhen the ganty angke reacted 180 degree,presumablydue to the
gravitational effect

Conclusion: A clinically usetul geometric QA proceduréhasbeendevdoped. Application of the procedure
to the RapidArc deliveryreveds tha the planned arc sequencecangeneraly be realizedfaithfully without

major geametric errar. Dosimetric tegs should also be designed to ersure the dosimetricaccurag/ of

VMAT ddivery.



