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Purpose: Advancesin CT acquisition techniques,primarily multidetector CT (MDCT) andconebeam CT (CBCT), makeit highly
desirable to developmeasurementtechniquesthat providea morephysically meaningfulmeasurementof dosethanthetraditional CT
dose index (CTDI). This study presentsdatabasedon a point dosimetry systemutili zing fiber-optic-coupled(FOC)radioluminescent
dosimetersto measurefundamental parameters associated with CT dosimetry. This point detectorapproachprovides remote,real-
time dose measurementsand allows direct recordingof single-scandoseprofiles that containthe essential information requiredto
determinedosimetric quantitiesfor MDCT.

Method and Materi als: FOC dosimeters based on sensitive elementsof either a copper-dopedquartz or coupledscintillation
phosphor arecharacterizedfor their performanceacrosstheCT energy rangebasedon energydependence,doselinearity, andangular
response. A custom Labview program provides a user-friendly interfaceto control the system.Measurementswere made using
traditional CTDI aswell asFOCdosimeter measurements for a variety of MDCT acquisition protocols.

Results: Measurementsalong the centralaxis of a CTDI phantom providea direct evaluationof the singlescandoseprofile. FOC
peripheral point measurementsdetectintensity variation with tuberotation, a dependenceon scannerpitch, and permit thecorrelation
of scan parameters and dose profiles. While CTDI remains an accurateprediction of MSAD for axial CT, it is empirically
demonstratedto fail for multiple scan doseprofiles when pitch is not equal to one. The developmentof a small dosimeterthat can
directlymeasurethehelical doseprofile providesa useful characterization of MDCT scanningperformanceandanaccurateprediction
of MSAD.

Conclusion: FOC dosimetersdemonstratehigh sensitivity, reproducibility, excellent doselinearity, and combined with their small
physical size permit accurate point-dose measurements. Theseproperties provide a useful tool for the characterization of the
dosimetryquantities fundamental to MDCT.


