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Purpose: Air cavities are a significant inhomogeneity in radiation therapy. TomoTherapy,a helical dose delivery system,is
dependent on a heterogeneity basedtreatment planning system. Planoptimization canbeaffectedby changing thepitch of treatment
delivery along with the modulation factor for the treatments.The systemallows for calculations using a fine, normal, or coarse
calculationgrid. In this investigation,we assess the dose deliveredto thesurfaceandsuperficial regionsof thecavity, the influenceof
the aboveparameterson dosedelivery, andtheaccuracyof theplanningsystem to representthedosein theseregions.

Method and Materials: Four different 3x3 cm2 air cavities configurations in solid water were investigated-with 9 and 1cm solid
water above the cavity, with the cavity open at the surface,and with no cavity to measurethe surface dose. Each cavity had a
reference plan, two plans changing pitch, and two plans changingmodulation. We comparedthe predicteddose to measureddose
usingboththeAttix chamber and TLD powder.

Results: A largevariation in the percentdifferencebetweenmeasured andexpecteddosedependson the location of the air cavity
below thephantomsurface.Theaccuracy of thedelivereddosevariedwith bothmodulation factorandpitch dependent on thecavity
locationin thephantom. TheAttix chamberandTLD powder showedessentially thesame response, but theAttix chamberdata was
moreprecise.

Conclusions: Theaccuracy of thedeliveredto expecteddoseon thecavity surfacewasgreaterwhentheair cavity wasfar belowthe
surface (0-5%). As thecavity movedcloserto the surface, thedeviationsin measuredto expecteddoseincreasedto minus40-50%of
the measureddoseat thesurface.


