AbstractID: 7037 Title: Evaluation of MVCT images containing lead alloy masks for
electron beam treatment planning

Purpose: To evaluatethe accuracyof electon beamdosecalcuationsin MVCT imagescontaininglead alloy masks.

Method and Materials: A phantomconsising of two 30x3(5-cnT slabsof CIRS plasticwater® wasimagedusng kVCT (GE
Lightspea-RT) and MVCT (TomoTheapyHi-Art). TheMVCT scansveretakenwith ninesquaremasksof Carobend (density=
9.4gcm®) on top of the phantom. Themaskscontainedsquareopenirgs of 3x3cn?, 6x6cnt and10x10cnt and hadthicknesses of
6mm,8mmand10mm. The sane collimation was simulatedin thekVVCT images by creatingregiors-of-interest (ROI) duplicating
the sizes, shaps, anddersity of themasks. Using the Phlip s Pinnaclé treatmenplanning systemwelve treatmenplanswere
createdusingelectronenegiesof 6, 9, 12,and16 MeV for eachopening size.For eachplan, the maskthicknessappiopriatefor the
electronenergywasusedand the dose distributiors calculatedusing thekVCT andMVCT imageswere cormpared In uniform dose
regons (dosesaboved0% of maximum) dosedifferencesverecalculatedin high-dosegradientregions(doseselow 90% of

maximum) distance-to-agreemen{DTA) weredetermined

Results: In theuniform doseregion the maximumdifferencebetweenthedosesn the MVCT imagesandthedosesin thekVCT
imagewas greaterthanor equalto £5% for all opening andenergy combinations In the high-dosegradientregion,almosthalf of the
maximum DTA valuesexceeded2mm. Analysisof theMVCT imagesshowedtha DTA differencesverelargelydueto distortionsin

the phantomCT numbes causel by the maks.

Conclusion: AlthoughCeroberd® prodicesdramatically lessdistorion in MVCT imagescomparedo kVCT imagesjmage

distation is till too gred for accurateelecton beamdosecalculatons.

Supportedin partby aresard ageementvith TomoTherapync.



