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Arterial wall and plaque |ayer identification in volunmetric MR inmages to assi st
non-i nvasi ve plaque vulnerability assessnent
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Quantitative analysis of volunetric arterial MR inmages nmay facilitate non-

i nvasive identification of plaque vulnerability. Automated arterial wall and

pl aque border detection nmethods nust be devel oped and validated to realize this
potenti al .

We report a nmethod for autonmated identification of lumen-intim, intim-nedia,
and nedi a-adventitia borders in high-resolution MR inmges. A shape nodel of the
vascul ar cross-section and an intensity nodel of |ocal border appearance are
derived from manual | y-traced exanpl es of desired borders via nmachine | earning.
The three globally optinmal wall-layer borders are automatically identified using
a graph searchi ng approach

The nethod was trained in 18 and applied to 30 separate cross-sectional T2-

wei ghted MR i mages of excised diseased human iliac arteries inmged at 1.5T, in-
pl ane resolution 0.3 mm 1 mmthick slices. Vessel wall borders fromfully

aut omat ed conputer analysis with no manual corrections were conpared to those
manual |y defined by an expert observer. Average signed border positioning errors
of the lunmen-intima, intim-nedia, and nedi a-adventitia borders were small: -

0.03£0. 13 mm 0.01+0.16 nm and 0.12+0.13 mm respectively. Root-nmean-square
border positioning errors were 0.37£0.08 mm 0.51+0.09 nm and 0.51+0.13 mm
respectively. Figure shows an exanpl e of observer-defined (left) and computer-
determ ned borders (right). Qur results denonstrate that arterial wall and

pl aque borders can be automatically derived with high accuracy fromin vitro
volunetric MR images, a pre-requisite for inmge-based assessnment of plaque

vul nerability.




