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Purpose: To developan in vivo imaging methodwith smallanimal computedtomography(CT) andclinical watersolubleiodinated
contrast agentfor investigations of aneurysmformationsin rat brainthatcouldleadto hemorrhagicstroke.

Method and Materials: Small animal cone-beam CT (60 kVp/0.530 mA) wasacquiredfor a normal Sprague-Dawleyrat (300g)
anesthetizedwith isoflurane.Therat waspositionedwith a nonmetallic stereotaxic immobilization deviceto minimize themotion
duringCT acquisition.NoncontrastCT wasimmediately followedby contrast-enhancedCT with continuousadministrationof
iopromide(300 mgI/ml) at therateof 2.5ml/min with 512 projections overapproximately2 min. NoncontrastCT wasobtained a) to
visualize theeffectof contrast agentin contrast-enhancedCT, andb) to examine theeffectivenessof theimmobilization device
betweentwo timepointsof CT acquisitions.Theaccuracy of registration betweenthenoncontrastandcontrast-enhancedCT images
with theimmobilization devicewascomparedagainsttheimagesregisteredwith normalizedmutualinformation using FMRIB’s
LinearImageRegistrationTool (FLIRT) using 12-parameteraffine transformations. Translationsandrotationswere examined
betweentheFLIRT coregisterednoncontrast CT imageandtheuncoregisterednoncontrastCT image.

Results:Continuousadministrationof iopromide duringtheCT acquisition providedconsistentvascular contrastin theCT
reconstructions.Carotid arteriesandmajorcerebral bloodvessels werevisible with contrast-enhancedCT, but not with noncontrast
CT. Thetranslational androtational differencesbetweenFLIRT-coregisteredanduncoregisteredimagesacquiredwith thestereotaxic
immobilization were lessthan 0.5voxel (~85µm) and0.5°, respectively.

Conclusion: A CT-compatible immobilization device wasuseful for microCT imagingvascularstructuresin andaroundrodent brain
with continuousadministrationof a standardiodinatedcontrast agent(e.g.,iopromide), which providesa smallanimalCT technique
that does not require specializedsmall animal specifi c contrastagentthat hascomparativelylong in vivo residencetime.


