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dataset

Purpose: To evaluatethe dosimetric effectsof imagenoiseanddetectoralignmentartifactsin TomoTherapyMVCT datasets.

Method and Materials: MVCT imagesof CT quality assurancewaterphantomswere obtained on a TomoTherapyHI-ART
treatment system. Imageswereusedasinput to a commercial treatmentplanning system(Philips Pinnacle3) which allowed for
adjustmentof voxel densitieswithin contouredstructures.Theentire phantomwascontouredto override thedensitiesdetermined
from theMVCT to theknownphysical densitieswithin thephantom. Heterogeneous treatmentplansusingstaticandrotationalbeams
wereperformedon both theraw imagesandtheimageswith density corrections. Dosedifferencesbetweenthetwo setsof planswere
analyzed to determine the magnitudeof discrepanciesbetweenthedatasets.

Results: AverageMVCT densities of regionsdistantfrom thecentralregionof thephantomshoweddensitieswith in 2% of densities
of water.Thecentral regionwhich is alignedwith theTomoTherapycentral axis showedanaveragedensityasgreater thanwaterby
5% due to a detector alignmentartifact. For both thestaticandrotationalbeams,theisodosesdistributionsfor thetwo setsof plans
werevery similar. In general, rotational plansdemonstratedlesserror thanstaticrelativeto the prescription pointplacedat the
phantom center.More detailedinformation wasobtained with dosedifferencedisplayswhich demonstraterelative errorsproportional
to thedelivereddosein phantom. Themaximumerror observedthroughoutthedatasetswasfoundto besmall(<1%).

Conclusion: Dosimetric differences resulting from imagenoiseandartifactswerefoundto beinsignificant. Theseresults maybe
beneficial in thedetermination appropriateaction limits for routineMVCT QA.
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