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Purpose:
To evalwate and comparedosesaving and satter redudion properties of VOI-centeed and breast-
centeedapproacheso VOI conebean CT with MonteCarlo simuléion.

Method and Materials:

To implementthe VOI scanning technique,a magk with an opening is insertedbetweenthe x-ray
sourceandthe patient to deliver higherexposurs insidethe VOI andlower exposurs outside the
VOI during the scan There aretwo approabesto implementthis technige. Oneis to centerthe
breas with therotationaxis andmovetheVOI maskto track theVOI. Theotheris to centerthe VOI
with therotdion axis, thuskeepingthe VOI mask fixed during the scan. A cylindrical breag model
with a VOI close to the breast boundarywas condructed to evaluate and comparethe two
approachesvith Geant4 basel Monte Carlo simulation.Dosedistribution in the breastand scatter
to-primary ratios (SPR$ at the detector input were evaluatedand comparedo thoseestimaed for
full field conebeamCT.

Results:

Both VOI sanningtechniquessignificantly reducethe radiationdoses and scatterintensities both
inside and outside the VOI. However, dose saving with the breastcentered appoach was
approximatelytwice as much as that with the VOI-centeredapproachboth inside and outsice the
VOI. SPRsnsidetheVVOI were similar for thetwo approacheandvaried little with rotationdegree.

Conclusion:

The breastcenteed scan appears to be the preferred approachto VOI corne beamCT becausat
reaulted in subsantially better dosesaving while similar scatterreductionas compaed to the VOI
centeed appro&h. Effort to implementthis techniqueis underwayto demonstratehis technique
andto validatethe simulaion results.
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