
AbstractID: 7034 Title: The use of CT dual-energy subtraction imaging to detect kidney
stones amid iodinated contrast material

Purpose: Iodinatedcontrastexcretedinto therenalcollecting systems anduretersis of similar CT attenuationaskidneystones,
making stonesdifficul t or impossible to detectin contrast-enhancedCT scans. This necessitatesprecontrast imaging for kidney stone
work-up. Ourpurposewasto determine theability of CT dual-energysubtractionimagingto selectively removeiodinesignalwhile
preservingthesignalfrom kidneystones.

Method and Materials: A phantomcontaining twenty kidneystoneswith differentcomposition (calciumoxalatemonohydrate,
calciumhydroxyapatite, uric acid) andsize(2 – 6 mm) wasscannedwith thestonessurroundedby water or aniodine/water solution
(500,1000,1400,1900,2300 HU at 120 kV) usinga dual-sourceCT system(SiemensDefinition) and80/140kV tubepotentials.
Iodine calibrationcurvesweregeneratedto determine theCT-numberratio betweenthelow andhigh-kV imagesandenergy
subtraction imagescreated. Patientswith knownstonedisease werescannedusing thesame radiationdoseasfor single-energy CT as
partof clinically-indicatedexaminations.Subtraction imageswerecreatedandcomparedto images of theknownstonelocation.

Results: Imagesubtraction performedusingtheempirical calibration curves wassuccessful in removing iodinesignaland preserving
stonesignalfor all evaluatedstones.Onecalibration factorto removeiodinesignal wassuccessfulfor all concentrationsbelowthe
saturationlimit , demonstratingindependenceof thetechniqueon iodineconcentration.In initial patientstudies,thestone(s)remained
visible after subtractionof theiodinesignal, demonstratingthepotential of thetechniquein vivo.

Conclusion: Dual energyCT can successfullyremoveiodinewhile preserving thesignalassociatedwith renal stones.This capability
mayallow theelimination of thenon-contrastphaseof CT urogramstudies,which maydecreasetheradiationdoseto thepatientby
50%.
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