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Purpose: To analyzetheaccuracyof photon dosecalculationsin inhomogeneousmediausing theanalytical anisotropic algorithm
(AAA) andpencilbeamconvolution (PBC) implementedin Varian Medical Systems’Eclipsetreatmentplanning systemwith
Siemens linearaccelerators.

Method and Materials: Using a 0.125cm3 ionizationchamberin a 3-layer phantom with cork betweenwater-equivalentlayers,we
measuredabsolutedepth doses(DD) for 6 and15 MV, and 3, 5, 10,and20 cm squarefields. To assess lateraldisequilibrium
modeling, we irradiatedanother phantomin which themiddlecork layerextendedlaterallyonly 2.5 cm beyond thecentral axis, the
remainder of thelayerbeingplastic with 10 and20 cm square fields. DoseprofilesweremeasuredusingEDR2 film placedat three
depthsand with a diodedetectorarrayplacedin thebottom layer. CalculationswereperformedusingAAA andPBCwith
inhomogeneity correctionin Eclipse.

Results:For both6 and 15 MV, theDD calculated by AAA andPBC agreedwith measurementwithin 2% and3%, respectively
proximal to theinhomogeneity beyondthebuildup region. Within theinhomogeneity,theagreementwasbetter than6% for large
fields,however,both algorithmsoverestimatedthedoseby up to 20% (AAA) or 55%(PBC)for the3-cm 6MV field. Distalto the
inhomogeneity, AAA modeledtheshapeof thebuildup moreaccuratelythanPBC. Lateral profiles indicatedthattheshapeof the
penumbra in theinhomogeneous region andthe perturbation at the vertical interfacepredictedby AAA agreedwith film anddiode
arraymeasurements betterthanPBC.

Conclusion: AAA offeredanoverall improvementoverPBC in inhomogeneous media, particularly for smallfields andin interface
andbuildup regions. The overestimate of dosewithin theinhomogeneity for small fields motivatesfurtherinvestigation,particularly
if AAA is usedfor IMRT calculationsin lung.


