
AbstractID: 6529 Title: Effect of threshold setting on 3D visualization and diameter
measurement accuracy of blood vessels for CT derived images

Purpose: To investigate the effect on vesselsizing of varying the threshold in 3D
volume-renderedCT images andto verify theresultswith a 2D computer simulation.

Method and Mater ials: 3D-renderedimages of a phantomwith a vesselof varying
diameterand of a patient with a basilar tip aneurysmwere displayed on a Vitrea 2
workstation. Vesseldiametersmeasured from the images were plotted as a function of
gray-scale thresholdandactual vessel diameters measured directly from the phantom. A
MatLab programwasusedto simulate different-sizevessel imagemodels by convolving
a rect function with a Gaussian point spreadfunction (PSF)andto investigate the effect
of threshold on sizing thesevessels.

Results: Plots of measured vessel diameter vs. thresholdsetting for varying real-vessel
diameterexhibit a monotonic decrease; with theslopedecreasing both for low thresholds
becauseof the extended tail of the PSFandfor high thresholdswherethe vesselrapidly
shrinks and then disappears as the threshold exceeds the vessel gray level. For
intermediate thresholds there is a greater rate of fall-off for smaller vesselsbelow the
width of the systemPSF.Plots of measureddiametervs. real diameter intersect the 45
degree identity line at increasing diametersfor increasing intermediatethreshold. The
crossing-point indicatesthe point wherethe measureddiameterequals the real diameter
for the given threshold. Below the crossing point, these curves demonstrate reduced
measured diameter for smaller vessels and, abovethe crossing-point, larger valuesfor
larger vessels. The simplified 2D vessel-modelsimulation and workstationdatafollow
similar trends.

Conclusion: A threshold set to accurately measureone rendered-vesseldiameter will
inaccurately rendervesselsof otherdiameters. Using this threshold, smaller vessels will
be inaccuratelysmallor not bevisualized andlargervessels will betoo large.
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