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Purpose: X-raycontrastagentsplayanimportantrole in smallanimal imagingstudies, e.g.trackingtumor growth
without sacrificing animals.This multiphasestudy evaluatestheperformanceof a computedradiography(CR)
system for detecting iodinatedcontrastagentin tumors,usingx-rayexposuresat energiesbelow theiodineK-edge.

M ethods and Materials: TheCR systemis characterizedby measuring MTF andNPS.Polychromaticx-ray spectra
are modeledfor differentavailablekVps,andthe meanenergyfor eachkVp is determined.Contrast from a
theoreticalmodelis calculatedfor a rangeof meanx-rayenergies.

A microtitration multi-well platefi lled with mixturesof contrastagentandwateris imaged to study thecontrast
sensitivityof the CR system. Eachrow containsa specifiedconcentration, while eachcolumn representsa fixed
volume(or correspondingthickness).CR imagesareacquiredand thecontrastof eachwell is measuredand
comparedto a theoreticalmodel. Next, a specialPMMA phantom is designedto comparethemeasuredCR contrast
to contrast measuredusinga micro-CT, asa reference.Finally, several micewith implantedtumorsareinjectedwith
differentvolumesof contrastagentandimagedby CR.

Results: Initial resultsshowmeasured contrastis consistentwith thetheoreticalmodel. A Chi-Square goodness-of-
fitnesstestasa function of x-rayenergyindicatesthe bestfit between measured andtheoretical contrasts is
consistent with the meanenergyestimatesfromthe polychromaticbeammodel.A few tumor vesselsarevisibleon
mouseimages.

Conclusions:Wide dynamicrange,fastthroughput, low radiationlevel andlow costare thepotentialadvantagesof
CR imaging. Furtherstudiesarein progressto monitor theprogression of tumors.CR imagingpotentiallyoffersa
complementaryprocedure for smallanimalstudiesusing micro-CT whenacquiringthecompletethree-dimensional
datais not necessary or time-effic ient.


