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Purpose: The useof oil-based phantomsinsteadof water-based ones is known to be a more suitablemethodof assessing image
uniformity of high field magnets. This studyaims to investigatetheappropriatenessof usingoil or silicone in theACR phantomfor
routine qualitycontrol for both1.5Tand 3T MRI systemspaying particularattentionto thedielectric resonance effect.

Methods andMaterials: A prototypeACR phantomwhich wasusedto helpdeveloptheexisting ACR MRI phantom wasfilled with
threedifferent materials and scanned in both a 1.5T and3T magnets using the recommended ACR T1 sequence. The first material
wasthe standardphantom water-based liquid, the secondmaterial wasmineral oil andthe third wasa siliconefluid. Percentimage
uniformity (PIU) aswell as low andhigh contrastresolutions wereassessedfor all threefilling liquidsat bothfields.

Results: For thestandardMRI phantom solution, thePIU wascalculatedto be95% at 1.5T and80%at 3T. Thesamephantomfilled
with mineraloil produceda PIU of 99% on the1.5T and95%on the3T magnet. There was a markeddecreasein SNRin goingfrom
standardaqueoussolution to mineral oil, but this did not seem to affect thehigh contrast resolution or thelow contrastdetectability at
either field. Resultsfor thesil iconefluid will alsobepresented.

Conclusions:Central brightening artifacts areoften seenashigh signal intensityin the centerof the imagedobjectandhavecaused
problemswith thePIU analysis of thewater-basedACR phantom on 3T systems. Filling the phantomwith a materialthathasa lower
dielectric valuethanwatersuchasmineraloil or sili coneprovidesimageswhich aremoreuniform andtends to improvetheartifactual
lower PIU measurements.


