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Purpose: Opticalcomputedtomography (optical-CT) andemissiontomography(optical-ECT) arenewtechniqueswith demonstrated
potential for imaging structureand function (including geneexpression) in unsectionedtissue samples. This work presentsthe first
attemptsto improve the accuracy of optical-ECT by incorporatingan attenuation correctionanalogousto that applied in SPECT.
Method and Materia ls: Optical-ECT can be described as a linear systemAx=b, where x is the fluorescingdistribution, b is the
expectedvalueof measuredprojections,andA describesthe mapping from x to b. An in-housecode(Spect-Map) originally developed
for SPECTreconstruction was adaptedfor application to optical-ECT. Verification of the method was performed by imaging a
phantom containinga known distribution of fluorescing wires. Optical-CT/ECT projectionswere taken consecutively to ensure
accurateco-registration.Attenuation-uncorrected and -correctedoptical-ECT imageswere reconstructedby calculatingA assuming
zero attenuationand the optical-CT-measured non-uniform attenuation, respectively. Successfulpreliminary verification led to the
application of attenuationcorrection to optical-ECT imagesof unsectionedhumanbreastxenografttumors which had transcribed
fluorescing proteins labeling viable tumor burden(RFP)andHIF1 distribution (GFP). Results: Significant attenuation artifacts were
observed in the uncorrectedoptical-ECT imageof the phantom. The middle wire appearedartificially lessintensedue to greater
attenuation from the surrounding ink-doped gel. This artifact was successfully removed in the attenuation-corrected image,
demonstrating basic performanceof the method. Fluorescence intensities of the wiresvariedby as muchas29% in the uncorrected
image versus 3% in the corrected image. Application of the attenuationcorrection to xenograft tumor imagesshows significant
changesin apparentexpressionof fluorescingproteins. Interpretation andresults will bepresented.Conclusion:Theseresultssuggest
that Spect-Map has been successfully adaptedto perform attenuation correction for optical-ECT imaging. Preliminary xenograft
tumor reconstructionsindicatethatattenuation correction is vital for accurate optical-ECT imaging.


