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Purpose: To investigatethe effects of CT resolution on treatment planning where
heterogeneitiesexist, suchasin the lung,usinga recently developed,realistic random
lung model and MonteCarlomethod.

Methods: A thoracic phantomwith a realistic randomlungmodelembeddedwasbuilt
andtwo representative realizationswith two different sizesof tumorsweregenerated.
TheMC codeDPM wasemployedto calculatedosedistributionsin thephantomwith
different CT resolutions.The three-field conformalsetup useda 6MV photon beam.
Both qualitative andquantitativedoseevaluation metrics were applied.

Results: A referenceCT resolution of 1x1 cm2 was establishedby comparing the
CAX depth dosesbetweena detailedlung model and its voxelized version.The fine
detailsrevealedin high resolution canbe smoothed,especially when the geometrical
voxels cross the heterogeneities, hence introducing a potential systematic error.
Visible difference,up to 1%,canbeseenin theDVHs of thecaseswith a small tumor.
The insensitive relative absolute differential dose showsthe DVH’s disadvantageof
lack of positional informationof thedosedistribution.

Conclusion: A realistic randomlung model was applied to show the effect of the
accuracyof the geometrical representationon dosedistribution in heterogonoussites,
such as the lung. Our results show that a CT resolution up to 2x2 mm2 may be
sufficient while a 4x4 mm2 could lead to significant perturbations.This may be
especially problematic for treatment planning involving small tumors and tissue
heterogeneities.


