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Purpose:
To evaluateand comparedosesaving andscatter reduction properties of VOI-centered and breast-
centeredapproachesto VOI conebeam CT with MonteCarlo simulation.

Method and Materials:
To implementthe VOI scanning technique,a mask with an opening is insertedbetweenthe x-ray
sourceand the patient to deliver higherexposures inside the VOI and lower exposures outside the
VOI during the scan. There are two approachesto implementthis technique. One is to centerthe
breast with therotationaxis andmovetheVOI mask to track theVOI. Theotheris to centertheVOI
with the rotation axis, thuskeepingthe VOI mask fixed during the scan.A cylindrical breast model
with a VOI close to the breast boundary was constructed to evaluate and comparethe two
approacheswith Geant4based Monte Carlo simulation.Dosedistribution in the breastand scatter-
to-primary ratios (SPRs) at the detector input wereevaluatedand comparedto thoseestimated for
full field conebeamCT.

Results:
Both VOI scanningtechniquessignificantly reducethe radiationdoses and scatterintensities both
inside and outside the VOI. However, dose saving with the breast-centered approach was
approximatelytwice as much as that with the VOI-centeredapproachboth inside and outside the
VOI. SPRsinsidetheVOI were similar for thetwo approachesandvaried little with rotationdegree.

Conclusion:
The breast-centered scan appears to be the preferred approachto VOI cone beamCT becauseit
resulted in substantially better dosesaving while similar scatterreductionascompared to the VOI
centered approach. Effort to implement this techniqueis underwayto demonstratethis technique
andto validatethesimulation results.
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