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Purpose: To quantifytheaccuracy of a collapsedconeconvolution superposition (CCCS) algorithm againstMonte Carlo(MC)
simulationsfor smalllung lesions subjectto electronic disequilibrium.

Method and materials: IMRT plans for severallungpatientswerecreatedusing Pinnacle7.6planning system. Thelung lesions
measuredlessthan3 cm diameterand lessthan27 cm3 and weretreatedin our institution with SBRT. Theoptimizedintensity maps
for eachplanwerethen usedto calculate thedosedistributions usingtheCCCSalgorithm. Thelinearaccelerator wasmodeledusing
MC code EGSnrc\BEAMnrc andverif iedagainstcommissionedmeasureddata.Phasespacefil e information wasthenscoredat the
planeabove thecollimating jaws.The intensity mapsfor eachplanandthepatientCT datafrom thetreatmentplanningsystemwere
exportedto ourMC software. Al l patientswereplannedusing5 field IMRT on a 120leaf MLC and Varian 2100C6 MV beam. The
dosedistributionswere calculatedandnormalizedsothattheisocenterreceives45Gy. Theisodosedistributions, DVH, andROI
statisticswere usedfor comparisonbetweenthetwo methods.

Results: MC resultsshowthat thePTV coverageis worsethanthePinnacle CCCSalgorithm.Thedifferencesin thePTV coverageis
about 10%(43Gycovers 90% of PTV on Pinnacle,but only 39Gycovers90% of PTV on MonteCarlo) TheDVH differencesin the
lungsare not asprofoundsincetheseorgansarea lot largerwhencomparedto theGTV.

Conclusion: There is abouta 15% differencein thecoverageof the PTV asshownby theDVHs betweenCCCSalgorithm andMC
for smalllung lesions. Thedifferencesarisebecauseof thelimi tationsof theCCCSalgorithm to accuratelyaccount for electronic
disequilibrium.


