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Abstract :
Large vessel disease (macrovascular) is related to the atherosclerotic process causing degeneration of
the arterial wall and the deposition of lipids and other blood-borne material within the arterial wall of
almost all vascular territories. The carotid intima-media thickness (IMT) is a measure of the lesion of the
macrovasculature and it is related with the cerebral cognitive functions. IMT can be measured using US
imaging, which uses safe non-ionizing radiations. The microcirculation lesions can be related with the
retinal microcirculation. It is known that eye fundus lesions of hypertensive patients appear together with
vascular-cerebral changes, at least in more advanced stages. The retina vasculature is a unique region
where the vascular condition is observed in vivo, and can be evaluated from high-resolution eye fundus
color images, like vessel calibre, retinal arteriolar-to-venular diameter ratio and vascular tortuosity. These
can be used for characterizing retinal arteriolar narrowing as a sign of hypertension, or diabetic
retinopathy.
In this talk we present an automatic approach for vascular segmentation, blood vessel classification and
measuring of retinal arteriolar-to-venular diameter ratio (AVR) as a risk indicator of the microcirculation in
retinal images. In carotid images the challenge is to obtain accurate IMT measures. We will present a new
automated layer extraction in ultrasound images for the segmentation and IMT measurement of the carotid
wall.
To prevent and reduce stroke burden we need to be able to access and reliably evaluate both large
(macrovascular) and small (microvascular) vessels. Their relationship is largely unknown. With these new
image analysis methods we hope to contribute to the evaluatation of pre-symptomatic stage of vascular
changes, where the automatic measurement of IMT and AVR can be used as a “window” to cerebral
vessels pathology.
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