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Purpose: This projectquantifiesimagequality anddosetrendsin a multi-detectorCT systemincorporating a tube-currentmodulation
system.

Method and Materia ls: An ell iptical phantomseriesconstructedof a tissue-equivalentpliablepolyurethaneelastomermaterial was
used to test tube-current modulation systems of a Siemens16 slice CT scannerequippedwith CareDose4D. A composite phantom
comprised of elli ptical segments of varying dimensions evaluated imagequality and dosefor both in-plane and z-axis tube-current
modulation.Thestandarddeviation of CT number wasrecordedin reconstructedimagesin thesliceplaneaswell as alongthez-axis
of the scan in order to evaluate imagequality at specifi c locations in the phantom. Image quality was compared for tube-current
modulatedversusfixed tube-currentscans. CTDIw measurementsweremade with andwithout tube-currentmodulation using a CTDI
headphantom modified by the addition of elliptical phantom segmentsin order to independently evaluatethepotentialdosesavingsof
tube-currentmodulation.

Results:CTDIw wasinvariant for scans with andwithouttube-currentmodulation, aneffectattributedto theinadequacyof CTDIw to
adequatelycharacterizedosefor helical MDCT scanning modes. Imagequality with tube-current modulation wasuniform alongthe
entire scanlength. Comparable scans with fixed tube-currenttechniquesshowedvariationsin imagequality of up to 40%alongthez-
axisof thescan, anddoseincreasesof up to 35%. In-planeimagequality measurementsshoweda trendtowardslargervariationin CT
numbertowardsthe center of the phantom. The useof tube-currentmodulationwas demonstratedto reducethe effectsof variable
tissuethicknessandgeometryon imagequality.

Conclusion: Tube-current modulation in CT providesmoreuniform imagenoisethroughoutthe patientscanlength while reducing
doseas compared to fixed-current techniques.WeightedCTDI is not anadequatemeasureof dose in comparingmodulatedto fixed-
current techniques.


