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Purpose:
To estimateandstudy thedosesaving and scatterreduction propertiesof theVOI conebeamCT
technique.

Method and Mater ials:
To implement the VOI scanning technique, a fil ter with a circular or rectangularopening is
insertedbetweenthe x-ray source andthe patientto deliver a higherlevel x-ray exposureinside
the VOI and a lower exposure level outside the VOI in acquiring the projection images. This
technique is expectedto result in higher imagequality inside the VOI with lower entire patient
dose and significantly lowered scatter-to-primary ratios (SPRs) within the VOI. Modeling the
patient asa cylinderof soft tissue,we havedevelopedMonteCarlo simulationprograms basedon
the Geant4 packageto estimatethe dose to the patient and the SPRs at the detector input.
Simulation was performed at selectedlocations to estimate the variation of the doselevel and
SPRsfrom inside to the outside of the VOI. Simulation was also performed to estimate the
reductionof the doselevelsandSPRswith theVOI scanning techniqueascomparedto full field
conebeamCT.

Results:
Our simulationresultsshow that with theexposurelevel reducedby the VOI filter, doselevelsfor
the entirescanweresignificantly reducedboth inside andoutsidethe VOI. Scatterintensities at
the detector input werealso shown to decrease significantly both inside andoutsidethe VOI in
theprojection images.

Conclusion:
Our simulation study successivelydemonstratedthe ability of the VOI scanningtechnique to
reducepatient doseand x-ray scatterfor improvedimagequality.
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