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Purpose: Several years sincetheadventof IMRT, most institutionsstill perform experimental plan
verificationswith fi lm andion-chamber.In the pastyearof measurements of Pinnacle3 IMRT plans in our
clinic, mostisocenter dosemeasurementswere verified to bewithin 3%, but the10% thatwereoff by 4-
7% wererepeatedor requiredMU adjustments. In this work, we tracethe mainsources of discrepanciesby
measurement and simulation.

Methods: We usedan independentdosecalculationengine(MCKS) thatperformskernel-based
superposition using MonteCarlo samplingof photons, interactionpoints,andcorresponding
monoenergetic kernels. Thephotonsourcefor thesimulations is a singlephasespaceplanescoredjust
above thecoll imator andgeneratedby anEGS/BEAMnrc code. Eventhough MCKS modelsthe detailed
MLC design(curved ends,tongue-and-groove, inter-leaf gap, and leaf offsets)the MLC materialdensity
is fine-tunedwith themeasurementof “uniform” intensitymapdeliveredas sequenceof narrow strips,
which amplifies the leakagedoseseveral fold.

Results & Conclusion: Usingthecodeandmeasurement,we foundthat a majorsourceof errorin IMRT
plansfromPinnacle3 is thehandling of MLC leakage.For example,if a 1.8% MLC transmissionis used,
thendelivering a 10×10 field with ten10×1 stripsproducesa doseoverestimation by 12% on thecentral
axis.This reduces to 8% if a 1.5%valueis used.In typical IMRT plans, the leakageerroris lessdramatic,
but can frequently exceedthe3% acceptancecriterion. Also,no singletransmission valueis suitablefor all
possibleIMRT fieldsbecauseMLC scattervarieswith field sizeandshape.Someerrors alsoresult from
the useof lumpedempiricalsquare field output factors to complex IMRT segments withoutregard to the
energy or direction of headscatter photons.


