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Purpose:FixedCircular Collimatoremployed in cardiovascularangiographysystemwith
flat paneldetector wasdeveloped to reduceradiationdoseto bothpatientand cardiologist
in coronaryintervention. This studywasdesigned to assesstheradiationdose reduction
usingthis newcollimator.

Method and Materials: This new collimator makestheradiationfield circularandhas
taperedaluminumto reduceradiationdose at peripheral field.
1. Entrance air kermawith backscatter (patient) andpersonneldoseequivalent(Hp) to
cardiologist (scattered radiationdose) were measuredto verify theradiation dose reduction
usingfixed circularcollimator undera fixed geometric arrangement. ThePMMA phantom
wasemployedto simulate thepatient thicknessvaryingfrom 1.0cm to 35.0cm in
incrementsof 1.0cm.Uponcompletion of thedataacquisition, entranceair kermaandHp
to cardiologistwereplotted against thephantomthickness.
2. Entrance skin regions(patient) wereimagedto verify theoverlapregionreductionunder
ten routineangulations(RAO30,RAO10-CAU30,RAO30-CAU30,RAO30-CRA30,
LAO10-CRA30,LAO20-CRA30,LAO30-CRA30,LAO45-CRA30,LAO45, and
LAO45-CAU30). All tabletop positionfor everyangulationswereset up to imagetheheart
center of chestphantom,subsequently,chestphantomwasreplacedby computed
radiographyandirradiated1 sec.

Results: Entranceair kermaandHp to cardiologistwere reducedby 8.0% and47.6%,
respectively. On theotherhand, theoverlappingregionof skin wasalso reduced
considerably.

Conclusions:Due to theuseof fixedcircular collimator,entranceair kerma,theoverlap
region of exposedskin andHp to cardiologist weredecreasedconcurrently. It was
consideredthattheuseof fixedcircular collimator makesthelower density of backscatter
andregionof interestoptimize. Therefore, rectangular imagesshouldbereconsideredfor
safer coronaryintervention.Although this studydoesn’t includeimagequalityevaluation,
cardiologistsadoptthis new collimator in clinical study currently.


