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Purpose:
The purposeof this study was to investigatethe dosecalculation accuracyof a commercial treatment planningsystemfor various
water-lung phantomgeometries; specifically, theeffectsof lung density, chest-wall thicknessanda 3-field beam configuration.

Method and Materials:
A comparison wasmadebetweencollapsed coneconvolution (CCC) calculationsand DOSXYZnrc Monte Carlo (MC) simulations
for: (1) a homogeneousphantom (ρ = 1.00, 0.500, 0.250 and 0.125 g·cm-3 ), (2) a slab phantom with varied chest-wall thicknesses
(dchest= 1.5,2.25and3.0 cm) and lungdensities and(3) a 15x15x15 cm3 box of lung surroundedby a 2.25cm layer of water.We use
ρlung = 0.400,0.150 and0.250g·cm-3 to simulatefull exhalation, inhalationandmeanlung density respectively.For thehomogeneous
and slab phantoms one6MV 10x10 cm2 field incident on a 50x50x25 cm3 phantomat SSD = 100 cm was simulated.For the box
phantom a 3-field beam configurationwasused to simulatea basiclung treatment.

Results:
For thehomogeneousphantomat,ρlung= 0.125g·cm-3, theCCCresultsweresystematically 5% high.The slabphantom results showed
that past d = 3.0 cm the accuracy of the CCC calculations weredependenton lung densityandindependent of chest-wall thickness.
The percentdifferencewasashigh as4% for ρlung = 0.150g·cm-3. The 3-field box simulations revealed an increaseddifferencewith
decreasing lungdensity. Percentdifferenceswereashigh as8%,4%,and2% for theρlung = 0.150,0.250, and0.400 g·cm-3 phantoms.

Conclusion:
For thehomogeneousphantomsimulations,thepercentdifferenceincreasedwith decreasingdensity. Doseaccuracywasfoundto be
invariant with respectto chest-wall thickness. Fromthe3-field box configuration, we foundthetotal percentdifferenceincreasedwith
thenumberof fields.


