AbstractlD:7334Title: Dosiméry verification for Pencilbean, Clarkson andEquivalent
squaredosecalculationalgorithms

Purpose To study the accuracy of Brainlab pendl beamand Clarksonalgorithms in
homogeneouphantomsandheterogeneousgeometies

Materials and method: In this study PMMA was useal as the homogenougphantom.
Different heterogneous geometies were designed by introducing different mateials
betweenthe PMMA slabs. In eadh situation one mateial is used with different
thicknesses:(a) thicknes of 2.7 cm and 8.1cmlow-densitymateial and(b) thicknes of

3.8cmand7.6 cm of high-density maerial. The low- and high-densitymaterialis placed

beneath6 cm of PMMA. All the phantomswere CT scannedSix different irregularly
shape beamswere designedusing a Brainlab multileaf collimator. Calculdions were
performedfor thesebeamsin the homogenouphartom usingthe Brainlab pencil bean,

Clarkson, Modified Clarksonand equivalet squae dose calculation algorthms. The
percentaye depthdoses based on different modelswere comparedto measurements.A

do= of 150 cGy was speeified to a point bene#h the inhomog@eous materialfor the
hetepgeneousasesModified Clarksan, pencil beamand equivdent squarealgorithms
wereusedto calcubhtethe doseandthencomparedo meauranents

Resuls: All the modelsagreea well with measurenents the equivalent squae methal
showed the highest average deviations of 0.55% from meaural dose values. In
hetepgeneougeomdériesthe equivalem squaremethod gave very large deviations(up to
17 %). Clarksonandpercil beam algorithmsdisageed with meauranentsby 4.8 % and
3.8 % for the low-density materal of 2.7 cm thickness andby 8 % and 6.9 % for the
low-densty material of 8.7 cm thickness,respectively.

Conclusion: All Brainlabdosecdculationmodelsarereliable for homogerousphantan
but some may differ significantly from measirementsin heterogeneougeometries
egecilly in low-densityissues.



