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effectsfor dosecalculations.

Purpose:
To investigatespatialeffects of differingphysicaldensitiesin megavoltageimagingwith cone-beamcomputedtomography(MVCB)
versushelical tomotherapy (MVCT) for dose calculation.

Method and Materials:
Imagevalue-to-densitytables(IVDT) were created for MVCB andMVCT againststandardkilovoltgecomputedtomography(KVCT)
usinga solid-water phantomandvarying tissueequivalent inserts.Thespatialindependenceof thedifferentphysicaldensitiesof the
imagewas testedby generatingtwo setsof IVDT for eachmodality: onewith the inserts in theperipherallocationsin thephantom
andanother with theinsertsin theinnerlocations. Scans of ananthropomorphic headphantomfor eachmodalitywereimportedinto a
treatment planningsystem; contoursof anatomywerecreatedanda seven field IMRT planwasdevelopedto simulatetreatmentto a
target in thebrain. The dose was thencalculatedfor eachimagingmodality scancorrectedwith its givenIVDT.

Results:
TheIVDT setsfor KVCT were nearly identical to each other;theIVDT setsfor MVCT werepracticallyequalalso.Suchsimilarity
wasconfirmed by comparing thedosevolumehistogramsof treatmentplans;averagecoverageof thetargetwas95.5±0.2%.
However, theIVDT setsfor MVCB exhibitedanappreciabledifferenceasthecentralregionof the imageshada lower value
inaccuratelyreducingthe density. This wasreflectedin theMVCB treatmentplansastheprescription covered17.75%of thetarget
usingIVDT with tissue equivalentinsertsin theinnerlocations. This coverage wasincreasedto 98.65%using theouterlocations.

Conclusion:
KVCT and MVCT modalities provide imagessuitablefor dosecalculation of differingphysicaldensitiesthatis independentof their
spatial location. However, theartifactsintroducedby MVCB imaging canleadto notabledifferencesin imagevaluesandits
correspondingdensitiesthatrendercurrentMVCB unsuitablefor dosecalculation.


