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Themagnitudeof scatteredradiation anddoseefficiencyinsideand outsidetheVOI wasinvestigatedfor VOI cone
beamcomputedtomography(CBCT) technique.For experiments,a bench-top CBCT systemwith a flat-panel
digital detectorwasconstructed.Two cylindrical polycarbonatephantoms(11 cmand 15 cm in diameter) wereused
to simulatebreasts.To implementtheVOI scanning technique,a leadfilter with a rectangular opening wasplaced
betweenthex-raysourceandthephantoms.Thex-ray tubevoltagesetting was80 kVp. The phantomswere imaged
withoutandwith the VOI fi lter for theopenfiled andtheVOI field, respectively.Slot scanning techniquewith
varying slot width was usedto measure SPRvaluesat thedetectorplane.Dosemeasurementwasperformed using
TLD dosimeters at five differentlocationsfor the 11-cm phantomandsix locationsfor the15 cmphantom. The
resultsshowedthattheSPRvalueinsidetheVOI were about0.37and0.039for theopenfield and theVOI field,
respectively, for the11 cmphantom.This indicatesthatthe SPRcanbereducedby a factorof 9 inside the VOI. The
resultsalso showedthat doseincreasesfrom thecenter towardto theedge for theopenfield, but decreasesfor the
VOI field. Thedosecanbereduced by a factorof 3 or more outsidetheVOI andby a factorof 1.6at the centerof
thephantomfor the 11 cmphantom(this work wassupportedin partby a grant CA104759from theNCI anda
research grant EB00117from theNIBIB).


