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Development of the method for cervical carotid plague volume using
high-resolution 3D vessel wall MRI
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i i _ In cervical carotid artery stenosis, plague evaluation is considered to be
important in relation to the incidence of cerebral infarction.The purpose of this study was to

establish the quantitative method for the high signal plaque volume of cervical carotid arteries
using high-resolution 3D vessel wall MRl and semi-automated software for MRl segmentation and volume

quantification of high signal plaques.We investigated whether this method shows significant
diagnostic accuracy for the assessment of high signal plaques in patients with cervical carotid
artery stenosis.This study showed that the method enabled to accurately measure high signal plaque

volume.
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Converting into
isotropic voxels

Voxels in 3D T1 black blood image were
converting isotropic voxels with a linear
interpolation.
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Selection of seed point

- — T —1 Smoothing process |

on plague

A seed point was selected
manually near a center of the

3x3 Gaussian Filter
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plaque. _x + y
& fly) = exn
Seed point
. .

For reproducible measurement, the voxel
with the highest voxel value in 7x7x7 Original image  Smoothed image
regions centered on the manual seed To reduce the influence of the noise,
point was defined as the corrected seed original image was smoothed by a
point. Gaussian filter.

Plaque extraction
image
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Region growing process
Initial threshold value was = = T:reshc;lcfl valuehwas
given by the highest voxel C_ AnEcC e
highest voxel value -1
value -1.
to the mean voxel
value.
|:> The neighboring voxels
repeat Breater than the
threshold value were
added as plaque region.
3 . The end condition for region growing process
Highestvoxelvalue  The neighboring was any one of following conditions:
and mean voxel value  voxels greater than 1. There was not voxel added to plaque region.
were determined in the threshold value 2. Volume for plague region suddenly
7x7x7 regions were added as plague increased.
centered on the region. 3. The mean voxel value was used for
corrected seed point. threshold value.
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