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Purpose: To improvethe imagecontrastandresolution of phosphorimaging platebaseddigital autoradiography(DAR) througha
deconvolution algorithm.

Method and Materials: The studywas conducted with Fuji BAS-MS2325phosphorimagingplates. Series of smallradioactive
sources, typically 100-200microns in diameter,wereconstructedon a hydrophobicsurfaceof glassmicro slidesfor different
radioactive iodines.TheDAR imagesof thesetestsourcesareanalyzedusing the Richardson-Lucy(R-L) deconvolution algorithmto
derive thepoint spread function(PSF)of theradionuclideson theimagingplate. DAR imagerecoveryis performedwith theR-L
algorithm usingmeasuredPSF. The performanceof this methodology is evaluated with a shamDAR image,anddemonstratedon
actualtumorsectionscontaining radiotracers.

Results: ThemeasuredPSFshowssatisfactoryreproducibility for eachradionuclide, and canberepresentedby thesumof three2-D
Gaussian peaks.Simulationssuggestthatwithin a wide rangeof signalnoiseratio (SNR), thedeconvolution algorithm canclosely
recovertheradioactivity distributionson tissue sections.In addition, thereexists optimal R-L iteration numbersfor different SNR
levelsin termsof thecorrelationof radioactivity distributionandrestored imageintensity. In thereconstructedimagesof tumor
sections,thecontrastanddetails are remarkablyimproved.

Conclusion: Deconvolution improvesimagecontrastanddetailbut amplifies noise.Theusefulnessof imagedeconvolution liesin
the removalof false-positive pixelsandachievinga betterdefinedmapof theradioactivity distribution within thetissuesection,
allowing for quantitativeanalysisof markerdistribution at the loco-regionallevel.Our methoddoesnot require sophisticated
instrument, andcanbeconveniently conductedin laboratory equippedwith ordinary DAR andmicroscopydevices.


