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Purpose
To estmateandstudy the dosesavng and scatterrediction propertiesof the VOI conebeamCT
technique.

Method and Materials:

To implementthe VOI scaming technique, a filter with a circular or rectangularopenng is
insertedbetweenthe x-ray source andthe patientto deliver a higherlevel x-ray exposurenside
the VOI and a lower exposue level outsde the VOI in acquring the projectionimages This
tedhnique is expectedo resudt in higherimagequality inside the VOI with lower ertire patent
dos and signfficantly lowered scatterto-primary ratios (SPRs) within the VOI. Modeling the
patient asa cylinder of soft tissue,we havedevelopedMonte Carlo simulationprograns basedon
the Geant4 packageto estimatethe dose to the patiert and the SPRs at the detector inpuit.
Simuation was performed at selectedocaions to estirmate the variation of the doselevel and
SPRsfrom indde to the outside of the VOI. Simulation was also performed to edimate the
reductionof the doselevelsand SFRswith the VOI scaming techrique ascomparedo full field
conebeamCT.

Resuts:

Our simulationresultsshow that with the expoaure level reducedby the VOI filter, doselevelsfor
the entire scanwere significartly reducedbath inside and outside the VOI. Scatterintensties at
the detectorinput were also shown to decreas significantly both inside and outsidethe VOI in
the projectionimages.

Concludon:
Our simulation study successivelydemamstratedthe ability of the VOI scanningtechnique to
reducepaient doseand x-ray scatterfor improvedimagequality.
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