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Purpose: The dosimetry of IMRT beamlets with low-Z inhomogeneitiesis a difficult problemandits accuracyis highly uncertain due
to lateral disequilibrium. Variousinhomogeneity correction algorithms: pencilbeam(PB),collapsedconeconvolution (CC),
anisotropic analyticalalgorithm (AAA) , Monte Carlo (MC), andcombinationof themareemployedin differenttreatmentplanning
systems(TPS) for dosecalculations. This multi-centercollaborative study evaluatestheaccuracy andsuitability of thesealgorithms
for inhomogeneity correctionin clinical trails.
Method and Materials: A simple lungphantomwasconstructedwith cork sheets(0.25g/cm3) sandwichedbetweentwo 3 cm thick
solid waterslabs. TheCT dataof this phantomwassentto 8 institutionsemploying differentTPS.Dosecalculations werecarriedout
at variousdepthsoverthefield sizes: 0.5x0.5-10x10cm2 for 6 and 15MV beamswith grid size(2x2 mm2). Thecalculated
inhomogeneity correctionfactor (CF) wascomparedwith measured datausinga micro-chamber.
Results:Thecalculated CFwith variousalgorithmsshowedmarkedvariabilit y andcanbecategorized in two classes;pencil beam
(PB) and MC basedcollapsedcone(CC).TheCFcalculatedwith PB risessteadilyin thelung tissuewhereasCC exhibits theeffect of
electrontransport. ThedifferencesbetweenmeasuredandcalculatedCFvaluesvariedfrom 70%to -10% for 6 MV from smallto
largefields. For 15 MV beam, thedifferencesare even largerfor smallfieldsbut reducesignificantly for largefield sizes(>5x5cm2).
Conclusion: It is concludedthatPB basedalgorithmsshouldbeavoidedfor dosecalculation in small fields with low-Z
inhomogeneities. TheMC derived kernel basedalgorithms suchasCC andAAA producesimilar results to eachother within ±10%
andshould bepreferredfor patienttreatmentin IMRT/SBRT. This study raisesseriousconcerns in dosimetric variability in lung
cancers possiblyimpacting theclinical trials.


