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Purpose: Advancesin CT acquistion techngues,primarily multidetctor CT (MDCT) andconebean CT (CBCT), makeit highly
desirabk to developmeasurementtechniqueghat providea more physically meaningfulmeasuremenbf dosethanthetraditional CT
dosindex (CTDI). This study presantsdatabasedon a point dogmetry sysem utili zing fiber-optic-coupled(FOC) radioluminesent
dosimetersto measurdundamenrdl paraneters associatd with CT dosmetry. This point detectorapproachprovides remote,reat
time dose measurementand allows direct recordingof single-scandoseprofiles that containthe essentl information requiredto
determinedosmetric quantitiesfor MDCT.

Method and Materials: FOC dosimetrs basd on sersitive elementsof either a copper-doped quartz or coupled scinillation

phospha arecharateizedfor their performanceacrossthe CT enegy rangebasedon energydependencejoselinearity, andangular
respons. A cusbm Labview program provides a userfriendl interfaceto control the system.Measurementswvere made using
traditiond CTDI aswell asFOC dosmeter meaurenent for avariety of MDCT acquisition protocols.

Results: Measurementalorg the centralaxis of a CTDI phanbm providea direct evaluationof the single scandase profile. FOC
peripheral point measwementsdetectintensty variation with tuberotation, a dependencen scannerpitch, and pemit the correlation
of scan parametrs and dos profiles. While CTDI remainsan accurateprediction of MSAD for axial CT, it is empirically
demongratedto fail for multiple scandoseprofiles when pitch is not equel to one The devdopmentof a small dosimeterthat can
directly measurahehelicad doseprofile providesa usefu characierizaton of MDCT scanningpefformanceandanaccuateprediction
of MSAD.

Conclusion: FOC dosmetersdemorstratehigh sensitvity, reprodicibility, excdlernt doselinearity, and combired with their small
physica size permit accurae point-dose measurenents. Thesepropertes provide a useful tool for the chaactrization of the
dosimetryquartities fundamentd to MDCT.



