AbstractID: 8715 Title: Dose calculation accuracy of a commercial treatment planning
system for phantom geometries with varied lung densites

Purpose:
The purposeof this study wasto investigatethe dosecalculatbn accuracyof a commercial treamert planningsystemfor various
wata-lung phantomgeometies spedfically, the effectsof lung densty, chestwall thicknessanda 3-field bean configuration.

Method and Materials:

A comparisonwas madebetweencollapsed coneconvoltion (CCC) calculatons and DOSXYZnrc Monte Carlo (MC) simulations
for: (1) a homogeneoughantom (p = 1.00, 0.500, 0.29 and0.1%5 g-cm®), (2) a slab phantom with varied chestwall thicknes®s
(denest= 1.5, 2.25and3.0cm) ard lung densties and (3) a 15x15x5 cn? box of lung suroundedby a 2.25cm layer of water.We use
Piung = 0.400,0.150 and0.250g-cm® to simulatefull exhdation, inhalationandmeanlung densiy respectivelyFor the homogeneos
and slab phanbms one 6MV 10x10 cn? field incident on a 50x525 cm® phantomat SSD= 100 cm was simulated. For the box
phartom a 3-field bean configurationwasused to simuate a basiclung treatment

Results:

For thehomogeneouphantomat, piung= 0.125g-cm®, the CCC resultsweresystematiclly 5% high. The slabphanbm resuts showed
that pag d = 3.0 cm the accuacy of the CCC calculations weredependenbn lung densityandindependet of chestwall thickness
The percentdifferencewas as high as4% for piyng = 0.150g-cm®. The 3-field box simulaions reveded anincreasedlifferencewith
decreasng lung density. Perentdifferencesvereashigh as8%, 4%, and2% for the piung = 0.150, 0.25Q and0.400 g-an™® phantoms.

Conclusion:

For the homogeneus phantomsimulations, the percentdifferenceincreasedwvith decreasinglensty. Doseaccuracywasfoundto be
invariart with respecto ches-wall thicknessFromthe 3-field box configuraton, we foundthetotal percentdifferenceincreasedwith
the numberof fields.



