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Purpose: To evaluatetheaccuracyof different dose calculationalgorithmsfor treatmentplanning of patients with small lung tumors,
fil m measurementsin a heterogeneousphantom areperformed.The measured dosedistributions for two photonenergies(6 MV and
15 MV) are comparedto calculations with PencilBeam(PB), CollapsedCone(CC)andMonteCarlo(MC).

Method and Materials: The phantomis made of solid water slices andstyrodur.The centerof the phantomcontainsa solid water
cylindermodelingtheplanning targetvolume (PTV). Radiographic films areplacedbetweentheslices.Treatmentplansconsisting of
9 conformalbeams with directions uniformly distributed aroundthe PTV cylinder and two different photonenergies (6 MV and
15MV) of a standardlinearacceleratorarecreated. Dosecalculationsareperformed with the threealgorithms.The calculateddose
distributionsarecomparedto doseprofiles extractedfrom thefi lm exposureafterirradiatingthe phantom.

Results:Thebestagreement(independent on theenergy)canbeobservedbetweenthefil m andMC profiles. ThePB algorithm fails
to reproducethemeasureddosedistribution. The CC results show goodagreementfor 6 MV andanacceptable agreement for 15 MV
inside the PTV cylinder. The CC dose outside of the PTV in the styrodurmaterial is overestimatedfor 15 MV. Both, MC andCC
algorithmspredicttheabsolutedosemeasuredwith ionization chamberat theisocenterwith anaccuracyof at least 3%. Theabsolute
dosedeviation of thePB algorithm is 4% for 6 MV and10%for 15 MV.

Conclusion: For treatmentplanning of patientswith small lung tumorstheuseof PB algorithmsshouldbeavoided.CC algorithms
provide goodaccuracy for low energies;MC algorithmsprovide goodaccuracyfor low andhigh energies.
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