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Purpose:Theobjectiveof this studyis to compare the calculationaccuracyof Analytical
Anisotropic Algorithm (AAA) to that of Adaptive CollapseCone Convolution (CCC)
algorithm for smallbeam sizes wheretheelectrondisequilibriumbecomessignificant.
Method and Materials: Thecomparisonof CCC andAAA calculationswereperformed
for variousfield sizes(2x2, 4x4, 6x6 and 10x10)at 6- and 10-MV photonenergies on
different phantomsituations(homogeneous water phantom, cork/water heterogeneous
phantoms, stepphantom and IMRT lung phantom). Treatmentplans for openbeams,
MLC shapedbeams and IMRT plans were created and calculatedby eachalgorithm.
Absolutedosecomparisonswere made based on measurements, calculationsand Monte
Carlo Simulations. The XV radiographic films, GAFCHROMIC_EBT radiochromic
films, PTW Ion Chamberand SunNuclearMap checkerwereusedfor measurements.
Results and Conclusions: Point dose comparisonalong the central axis of beams
showsthat in homogeneousphantomAAA predictsdosewithin 2%, which is compatible
to CCC. For the heterogeneousphantomwith vertical density gradient,AAA predicts an
up to 5% differenceand compared to CCC with lessthan2.5% difference.DepthDose
curves also showed that AAA overestimates the dose after passingthrough low density
region. But insidethe low densityregion,AAA givesa compatible predictionto CCCfor
very small fields. For thosepointsfar from heterogeneity, AAA resultsshowa relatively
goodestimation.Profilesat different depths in the phantomswith densitygradientalong
horizontaldirectionshowthatAAA doesnot model lateralscatteradequatelywhich leads
to discrepanciesof up to ± 7% in the region of ±1cm lateral from the heterogeneous
interface,comparedto less than 2% for CCC. Planardosecomparison for IMRT plans
showsAAA calculateddosefluencematches with film measureddata.


