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Description of the topic:

Cardiovascular diseases are the leading cause of premature death in developed countries (1).
Among them, peripheral artery disease (PAD) affects more than 230 million people worldwide
(2, 3). The disease is caused by the narrowing (stenosis) or the obstruction (thrombosis) of the
arteries that vascularize the lower limbs due to the formation of plaques related to
atherosclerosis (2, 3). The diagnosis relies on the combination of clinical examination,
functional assessment and identification of arterial lesions on imaging (4). Several imaging
techniques are available and computed tomography angiography (CTA) is one of the most
commonly used (2, 3).
PAD is a major public health concern as the disease is highly prevalent and is associated with
high rates of morbidity and mortality (2, 3). Despite the elevated risks of cardiovascular
mortality and amputation, PAD remains underdiagnosed and underestimated (5). It is often
diagnosed at an advanced stage of the disease due to low patient awareness and high prevalence
of asymptomatic disease or atypical symptoms (6). In addition, several studies have suggested

that many patients may be undertreated, pointing to the need to improve the use of evidencebased recommended therapies in patients with PAD (7).
Our group develops AI applications for patients with vascular diseases including PAD, mainly
focusing on enhancing automatic segmentation of the vascular system. Our previous work has
provided a method based on expert system and supervised deep learning to enable automatic
segmentation of the aorta and associated aneurysm on CTA images (8, 9).
The aim of this project is to create an automatic method for the segmentation of the arteries of
the lower limbs based on CTA and to develop an aid-decision support to enhance evidencebased decision and precision medicine for patients with PAD. The main tools developed will
include:
• automatic detection and identification of the main arteries of the lower limbs,
• diagnosis of diseased arteries and quantification of the severity of the arterial occlusion,
• automatic calculation of scannographic scores grading the severity of the disease,
• investigation of clinical and anatomical patterns predictive of the outcomes of patients
using machine learning.
Close collaboration between clinical partners (University Hospital of Nice and Hospital of
Antibes Juan-les-Pins) and technical team (EURECOM) will enhance the development of the
platform in a dynamic environment and will allow feedback from users.
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