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Purpose: To providea comprehensive studyon theaccuracyof manycommonlyusedIntensityModulatedRadiation Therapy
(IMRT) treatmentplanning systemsusingtheRadiological PhysicsCenter’s (RPC)anthropomorphicthorax phantom.

Method and Materials: Treatmentplanning systems(TPSs)from Corvus, Eclipse,Pinnacle, andTomotherapywereevaluatedusing
the RPC anthropomorphic phantom. Treatment plans weredesignedusingthesameclinical constraintsandprescriptionssothat96%
of theplanning targetvolume(PTV) wascoveredby theprescription dose. Thephantom is equipped with TLD locatedin thetumor,
heart, andspinal cordand radiochromicfi lm locatedin threeanatomical planesintersectingthetumorcenter andextending into the
lung. IMRT QA wasperformed to adjustthecalculateddosedistributionsin orderto isolatetheeffectsof heterogeneity.
Comparisonswere made betweeneach TPS calculation andmeasurement.In two instances,re-calculations of theoriginal correction
basedpencil beam(PB) plans were performed usingthesuperposition convolution (SC)method.

Results: TPSsemployingsuperposition convolution algorithmspredicteddosewithin 3.6%of thetargetTLD, while TPSsusing
correction basedpencilbeam algorithmspredicteddosewithin 5.0% of thetargetTLD. Both algorithm typesshowed variations(2%
to 38%in thecordandheart) in predicting low doseto normalstructures. Thedose distributionswithin the PTV andpenumbralung
regions showedgood agreement whenusing anSCalgorithm. However,TPSsusing thePB typealgorithm overestimateddosein the
PTV and underestimatedtheextentof penumbrabroadeningcorresponding to thesurroundinglung.

Conclusion: This work demonstratedthatsuperposition convolution algorithmsfound in widely usedIMRT treatmentplanning
systemsareableto calculatethedoseaccuratelyto thePTV andpenumbraregionswhen low density heterogeneitiesareinvolved.

Conflict of Interest (only if applicable): This work supported by PHSCA010953andCA081647awardedby NCI, DHHS.


