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Purpose: To study the accuracy of Brainlab pencil beamand Clarksonalgorithms in
homogeneousphantomsandheterogeneousgeometries.

Materials and method: In this study PMMA was used as the homogenousphantom.
Dif ferent heterogeneous geometries were designed by introducing different materials
between the PMMA slabs. In each situation one material is used with different
thicknesses:(a) thickness of 2.7 cm and 8.1cmlow-densitymaterial and(b) thickness of
3.8 cm and7.6 cm of high-density material. Thelow- and high-densitymaterialis placed
beneath6 cm of PMMA. All the phantomswere CT scanned.Six different irregularly
shaped beamswere designedusing a Brainlab multileaf collimator. Calculations were
performedfor thesebeamsin the homogenousphantom usingthe Brainlabpencil beam,
Clarkson,Modified Clarkson and equivalent square dose calculation algorithms. The
percentage depthdoses basedon different modelswere comparedto measurements.A
dose of 150 cGy was specified to a point beneath the inhomogeneous material for the
heterogeneouscases.Modified Clarkson, pencil beamand equivalent squarealgorithms
wereusedto calculatethe doseandthencomparedto measurements.

Results: All the modelsagreed well with measurements; the equivalent square method
showed the highest average deviations of 0.55% from measured dose values. In
heterogeneousgeometriestheequivalent squaremethodgave very large deviations(up to
17 %). Clarksonandpencil beamalgorithmsdisagreed with measurementsby 4.8 % and
3.8 % for the low-density material of 2.7 cm thickness, and by 8 % and 6.9 % for the
low-density material of 8.7 cm thickness,respectively.

Conclusion: All Brainlabdosecalculationmodelsarereliable for homogeneousphantom
but some may differ significantly from measurementsin heterogeneousgeometries,
especially in low-densityissues.


