
AbstractID: 7411 Title: Determination of pixel-value to x-ray path-length conversion
factor from single angiograms.

Purpose: Currently,3D vessellumendata areavailablevia intravascular ultrasoundor multiple angiographicviews. However,when
the relationshipbetweenpixel valueand x-raypath lengththroughthevesselis known,the3D lumenshapecanbeestimatedfrom
only a single view. Therefore,we havedevelopedmethods to determinethis relationship from singleangiograms.

Method and Materials: Angiogramsareacquired,andvesselcenterlinesareindicated.Profiles areextractedperpendicularto the
vesselcenterlines.Thebackgroundin eachprofile is estimatedandsubtracted, andthesubtractedprofilesareindividually fit using
elliptical models. Theconstants(K) relatingpixel valueto x-raypathlength aredeterminedfrom theelliptical fits. A histogramof
theseconstantsis generated,andtheconstantcorresponding to themaximumin thehistogramis takenasthe final valuefor K.
Blurring is taken into accountandusedto refine thevalueof K. Theensembleof vesselprofiles is convolvedwith a Gaussianthe
width of which is varied iteratively. The Gaussianproviding thebest fit overtheensembleis takenasanestimateof theresolution
function. We evaluatedour techniqueusingcomputedsimulatedx-ray imagesof cylindrical rods with blurring included,x-ray images
of aluminum rodsandof clinical coronary angiograms.

Results: In simulationstudies,errorsin K werelessthan10% for signalto noise ratiosassmallas5 andblurring of 1.0mm widths.In
phantom studies,theerrors in K werelessthan5%.For coronaryvessels,K variesby lessthan10%in threeconsecutive images.

Conclusion: Thesetechniquesprovidevaluesfor K andshould providethebasisfor reconstructionof thevessellumenfrom a single
view.
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