
AbstractID: 7728 Title: Estimation of HVL in Computed Tomography using CTDI
Measurements

Purpose: To determine the HVL of CT systems from CTDI dosimetry measurementswithout additional test, andto overcomethe
technical difficulties in CT HVL measurements.

Method and Materials: The HVL of onemulti-detector CT scannerwasmeasuredwhenthescanneris static,overtheavailable
energyrange(80~140kVp) andwith differentbow-tie filt er configurations. Commercial CT dosephantomsin compliancewith FDA
specificationswereusedto measure theexposures. Nine dosesat thecentral, peripheral, and intermediatepositionswere measuredfor
bothheadandbodyphantoms. Averagesweretakenfor dosesmeasuredat axially symmetric positionsof eachphantom. These
averages werecompared to the central position dosemeasurements. Theratioswereanalyzed along with theHVL valuesmeasured
under exactly thesameconditions andfitted to secondpowerpolynomials. Combiningthefitting parameters anddosimetry
measurements from differentmachines, thecorrespondingHVL werepredictedandcomparedto themeasuredvalueof eachmachine.

Results:TheHVL of theCT scanner weredeterminedto bebetween 5 to 10 mm Al overtheenergy rangeassessed. Whenthevalues
wereplottedagainstthedoseat theperipheral or intermediateposition, normalizedby center dose, thecurvesall fit to secondpower
polynomialswith R2>0.99. Whenapplyingthecorrelation obtained from thefit tings to dosimetry measurementsfrom different
machines, thecalculatedHVLs are within 5% or 0.5mm Al errorof themeasuredvalues. 
 
Conclusion: This study showedthatthe datacollectedfor theCTDI measurementscanbedirectly usedto estimatetheHVL of CT
scanners to certain accuracy. This will reducethetimeandeffort neededfor medicalphysicists to determinetheHVL of CT systems
duringacceptancetesting andannual quality assurancesurveys.


