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Purpose: Automatictubecurrentmodulation (ATCM) is oneof innovative techniques to lower radiationdoses in computed
tomography(CT) scanning. The purposeof this studyis to estimate theimagequality, organdosesandeffectivedoses in clinical
multi-detector CT examinationsusing ATCM techniques.

Method and materials: An anthropomorphicphantomwasscannedon a SiemensSensation64 multi-detectorCT scannerwith
CARE Dose4Dsoftware which offeredninecombinationsof ATCM. Thescanningregions included head,neck,chest,abdomenand
pelvis.The imagequality wasderivedfrom noisedistributionsin eachimagesliceusingMatLab.Organdoesandeffectivedoseswere
measuredby high sensitivity thermoluminescent dosimeters (LiF: Mg, Cu, P) which wereinsertedinto theanthropomorphic phantom
at theselectedorgans.

Results: CARE Dose4D softwaretendsto triggerincreasingintensity modulationin theparts of shoulder(upperlung) andlower lung,
but to triggerdecreasing intensity modulation in theparts of head,neck, middle lung,abdomenandpelvis.Effective dosesfrom
ATCM werelower thanthosefrom fix tube currentexcept neckexaminations. Thedosedecreasesvary from 36%to 68.5%in head
examinations,12.0% to 38.9%in chestexaminations, 31.4%to 43.4% in abdomenexaminations, and 33%to 55.5%in pelvis
examination,but thedoseincreases are from 18.4%to 48%in neckexaminations. Thenoiseincreaseratios, which werederivedfrom
the images usingATCM comparing with thoseusing fix tubecurrent, arefrom -1.9% to 2.5%, -15.0% to -19.9%, -13.1% to 0.7%,
7.6% to 15.7%,and16.2% to 28.0% in head,neck,chest, abdomenandpelvis examinations,respectively.

Conclusion: ATCM techniques with appropriateusecouldreduceeffective dosesbut slightly increaseimagenoises. ATCM is an
efficient methodto reducepatients’radiation dosesduringCT scanning if thereis no influenceon thediagnostic acceptability .


