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Purpose: The dosimety of IMRT beaméts with low-Z inhomogeneigsis a difficult problemandits accuacyis highly uncertin due
to lateral disequilibrium Variousinhomogeney correcton algorithms pencilbeam(PB), collapsedconeconvoution (CC),
anisotr@ic analyticalalgorithm (AAA) , Monte Carlo (MC), andconbinationof themareemployedn differenttreatmenplanning
sysems(TP9 for dosecalculations This multi-centercollaboratiwe study evaluaéstheaccunacy andsuitability of thesealgorithms
for inhomogenei cormrectionin clinical trails.

Method and Materials: A simple lungphantomwasconstructedvith cork sheet0.25g/cn?) sandwichedbetweertwo 3 cm thick
solid waterslabs The CT dataof this phantomwassentto 8 institutionsempbying differentTPS. Dosecalculatiors werecarriedout
atvariousdepthsoverthefield sizes 0.5x0.510x10cn? for 6 and 15MV beamswith grid size(2x2 mm?). The cdculated
inhomogaeity correctionfactor (CF) wascomparedwvith measurd datausinga micro-chamber

Results: The calculatel CFwith variousalgoritimsshaved markedvariabiity andcanbecategoized in two classespencilbeam
(PB) and MC basedcollapsedcone(CC). The CF calculatedwith PB risessteadilyin thelung tissuewhereasCC exhibits the effect of
electrontransport Thediff erercesbetweenmeasuredindcalculatedCF valuesvaried from 70%to -10% for 6 MV from smallto
largefields. For 15 MV beam thedifferencesare even largerfor smallfields but reducesignificantly for largefield sizes(>5x5cn).
Conclusion: It is corcludedthatPB basd algorithmsshouldbeavoidedfor dosecalculationin small fields with low-Z
inhomogaeities. TheMC deiived kemel basedalgorithns suchasCC andAAA prodwce similar reallts to eachothe within £10%
andshould bepreferredfor patienttreatmenin IMRT/SBRT. This study raisesseiousconcerrsin dosimetic varability in lung
cances possiblyimpactng the clinical trials.



