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Purpose: To evaluatethe accuracy of threecommerciallyavailabletreatment planning systems(Philips Pinnacle,BrainlabBrainscan,
andRadionicsXknife) in theirability to calculatedosedistributionsdeliveredto smallpulmonary nodules.

Method and Materials: A radiologicalequivalentlungphantomconsisting of cork (0.26g/cm3) and acrylic spheres (~1, 2, and 4 cm
diameters) wasconstructedto simulate thepresenceof solitarypulmonarynodules. Singlebeam,3D conformal, and IMRT treatment
plansweregeneratedfor the lung phantomon each planning system. Evaluationwasaccomplishedby comparing thedose
distributionspredictedby eachplanning systemto thein-phantomdosedistributionsmeasuredwith radiochromicfilm. Evaluations
weremade based on doseprofilesand gammaanalysis.

Results: For singlebeams,thelocation of thelargestdisagreementbetweenthemeasuredandpredicteddosedistributionsoccurredat
thedistal sideof theembeddednodule. Thedifferencesbetween measuredandpredicteddosesin thedistaledgeof themedium
spherewere3%,8%,and 23%for Pinnacle, Brainscan,andXknife respectively. For 3D conformalmedium sphereplansthelargest
differencesbetweenmeasuredand predicteddoseswere 2%,11%,and 13%for Pinnacle, Brainscan,andXknife respectively.Gamma
analysisshowed thelargesterrorsat thenodule/lung interface. Similar resultswerefoundfor theIMRT plans. Thelargest errors
werefoundfor thesmallestnodulesin all threesystems.

Conclusion: As expected,thecollapsedconeconvolution algorithm of Pinnacleyieldedthebestagreementbetweenpredictedand
measureddosesin solitary lungnodules, with thelargestdifferencesat 3-5% for singlebeams,3D conformal andIMRT plans.
Brainscanand Xknife differedat pointsfrom 4% to 23%for thesinglebeams,3D conformalandIMRT plans. A systematicreviewof
the results will bepresented.
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