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Purpose: To evaluatethe accuracyof electron beamdosecalculationsin MVCT imagescontainingleadalloy masks.

Method and Materials: A phantomconsisting of two 30x30x5-cm3 slabsof CIRSplasticwater® wasimagedusing kVCT (GE

Lightspeed-RT) and MVCT (TomoTherapyHi·Art). TheMVCT scansweretakenwith ninesquaremasksof Cerrobend® (density=

9.4gcm-3) on top of thephantom. Themaskscontainedsquareopeningsof 3x3cm2, 6x6cm2 and10x10cm2 and hadthicknesses of

6mm,8mmand10mm. The samecollimation was simulatedin thekVCT images by creatingregions-of-interest (ROI) duplicating

the sizes,shapes,anddensity of themasks. Using the Philips Pinnacle3 treatmentplanning system,twelve treatmentplanswere

createdusingelectronenergiesof 6, 9, 12,and16 MeV for eachopening size.For eachplan, themaskthicknessappropriatefor the

electronenergywasusedand the dose distributions calculatedusing thekVCT andMVCT imageswere compared. In uniform dose

regions (dosesabove90%of maximum) dosedifferenceswerecalculated; in high-dosegradientregions(dosesbelow90%of

maximum) distances-to-agreement(DTA) weredetermined.

Results: In theuniform doseregion, the maximumdifferencebetweenthedosesin theMVCT imagesandthedosesin thekVCT

imagewas greaterthanor equalto ±5% for all opening andenergy combinations. In thehigh-dosegradientregion,almosthalf of the

maximum DTA valuesexceeded2mm. Analysisof theMVCT imagesshowedthat DTA differenceswerelargelydueto distortionsin

thephantomCT numbers caused by the masks.

Conclusion: AlthoughCerrobend® producesdramatically lessdistortion in MVCT imagescomparedto kVCT images,image

distortion is still too great for accurateelectron beamdosecalculations.

Supportedin partby a research agreementwith TomoTherapy,Inc.


