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Introduction : Tomographic techniques in diagnostic and interventional

radiology or radiation therapy are in rapid development. The CTDI

formalism that is currently used to assess dose has been challenged by

several groups. Thegoal of this contribution is to evaluatetherequiredscanlengthto
reachequilibrium on variousMDCT unitsandestimatetheaveragedose deliveredwithin a
slice whenusing systemshavinga conebeamgeometry.

Methods and Materials: Measurementswereperformed on threeMDCT systems (GEMS8,
16 and 64-row), a flat panelfluoroscopy(Allura– Philips),anIGRT (Synergy,Elekta ltd) and
on a tomotherapy (TomoTherapyInc.) using two standardCTDI phantoms anda homemade
phantoms(PMMA cylinder of 30 cm fill edwith water) with a conventionalsmallvolumeion
chamber (0.6 cc Farmertype) and a standard pencil ion chamber.Doseprofiles were also
recordedat variouspositions within theslice to study theimpactof scatter asa functionof the
distancebetweenthecentreof the phantom andits periphery.

Results: For CT units a theoreticallength of 400 mm is required to reach the equilibrium at
thecenterof the phantom.Themeasurementsshow thata doseplateauwasreachedafter 420
mm. The averagedosewithin a slice measuredin our home madephantomfor standard
abdominal CT (120 kV, 210 effective mAs) was 15.3 mGy; 26.9 mGy for the fluoro-CT
(122kV, 274mAs, 20.7s); 39.0mGy for IGRT system (120kV, 219mAs,27x27cm2 field size,
onerotation)and13.1mGy for theTomotherapysystem(3.5MV, pitch=0.8).

Conclusion: The CTDI concept shouldbe replacedby a moregeneric methodology, suchas
theone presented here, thatcouldbeusedin all conebeamgeometries. Measurementsshould
be done usingwater equivalentphantoms.


