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Purpose:Tissueheterogeneity perturbstheelectron fluenceat heterogeneityinterfaces.

Thus,thedosedelivery to lung lesionsrangingfrom 6 mm up through30 mm in diameter

is compromisedsincethedimensionsof thelesionsare comparableto therangeof the

secondaryelectronsin lung and air. Doseperturbationsare evaluatedfor a rangeof lesion

diametersin lung equivalentphantommaterial. Theimpact of thedosealgorithm

limi tations on RTOGprotocol requirementsis addressed.

Methods and Mater ials: Spherical lesions of 6.4,12.5,19.7,and25.4mm in diameter

andunit density wereinserted into lung equivalent material(0.3g/cm3). Thedose

distributionsweremeasuredwith film densitometryand calculatedwith thedose

calculationengineof theADAC Pinnacle system andtheAnalytical Anisotropic

Algorithm (AAA) andPB algorithmimplementedin Varian'sEclipse (v. 7.3.10)

treatmentplanningsystem(TPS). ThePinnacleTPSusestheadaptive convolution

superposition algorithm, which rigorouslyreproducesx-raybeamattenuation, andthe

electronfluencechangesat tissueheterogeneity interfaces.

Results: Thespherical tumorphantomswere irradiatedwith beam marginsof 0, 7, 10,

and25 mm. Dosevolume histogramanalysis wasperformedto determinetheminimum

dose delivery to eachlesion asa functionof marginsize. Thepencil beamalgorithm

overestimatestheminimumtumor dose by 5-10%.ThePinnacle and AAA dose

calculationsagreewith thefilm dosimetry.

Conclusion: It wasdetermined thata 7 mm margin for all lesiondiameters deliversa

minimumtumordoseof 94 % of theprescribedisocenterdose for all lesiondiameters.

Thepencil beamalgorithmoverestimatesthePTV doseby 20%whereastheadaptive

convolution superpositionand AAA algorithmssatisfy therequirementsof RTOG0236.


