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Descrizione del progetto (Numero di caratteri inclusi spazi: 2.000-3.000): 

Coronary artery disease (CAD) is a chronic condition caused by atherosclerotic remodelling 

of epicardial coronary arteries, associated to unpredictable acute complications (e.g. 

vessel thrombosis with myocardial infarction) and progressive irreversible myocardial 

remodelling (i.e. chronic ischemic cardiomyopathy). Coronary computed tomography 

angiography (CCTA) has become the non-invasive standard method to rule-out obstructive CAD 

(1). However, in most cases, CCTA reveals the presence of non-obstructive CAD. 

While the management of obstructive CAD is quite well established (medical therapy or 

revascularization according to vessel and patients’ specific features), the management of 

non-obstructive CAD is poorly standardized, mainly relying on lifestyle changes and 

medical therapy not tailored to CAD characteristics. This is mainly due to the lack of 

reproducible risk stratification tools able to predict CAD progression and complications. 

CAD progression is associated to presence and extent of the so called “high risk plaques” 

depicted by CCTA (2). However, visual detection of “high risk plaque” is subjective and 

then affected by very low inter-reader reproducibility (3). Additionally, pericoronary fat 

tissue attenuation has been found to be related to plaque burden and major cardiovascular 

event, corroborating the hypothesis about the role of pericoronary adipose tissue on 

atherosclerosis development and progression (4).  Despite the prognostic role of these 

findings, they results of limited generalizability and applicability in real-world 

clinical practice (2,3), due to concern in atherosclerotic plaque and pericoronary adipose 

tissue segmentation and for the absence of reliable scores able to clearly depict the risk 

of patients with non-obstructive CAD, including coronary wall atherosclerotic features 

derived from CCTA. 

Artificial intelligences strategies have the promise to improve medical imaging from image 

segmentation to the derivation of diagnostic and prognostic models with high 

reproducibility and accuracy. 

In particular in the last years, in several setting of medical imaging has been 

investigated the capability of novel quantitative tool (i.e., radiomics) to provide 

information invisible to human eye (5,6). 

Radiomics is a quantitative approach to radiological imaging that aims to extract multiple 

imaging features extending the characterization of tissues, which could be useful for the 

characterization of atheroma, plaque microenvironment, plaque inflammation and 

vulnerability. The extraction of these parameters with a novel AI-based approach may 

enrich conventional CT biomarker (including lesion length, volume, stenosis, mean plaque 

burden and attenuation, and remodelling index) and be useful to improve patients’ 

characterization, though the generation of a risk score. 

Aim of the presence study is to develop a ready-to-use AI-platform able to extract 

radiomic biomarkers of coronary vulnerability and to integrate CCTA data with clinical 

information in order to obtain a patient’ specific risk score of CAD progression and 

occurrence of major cardiac events (MACEs). 
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Periodo di studio e ricerca presso in Impresa /Centri di ricerca / Pubbliche 

Amministrazione  

Il periodo è obbligatorio per 3 tipologie di dottorati (sono esclusi quelli di ricerca PNRR) per un 

periodo minimo di 6 mesi ad un massino di 12 

Il dottorando svolgerà il periodo OBBLIGATORIO presso ______________________   per n____ 

mesi  

Periodo di studio e ricerca all’estero 

Il periodo è obbligatorio per 4 tipologie di dottorati per un periodo minimo di 6 mesi ad un massino 

di 18 

Il dottorando svolgerà il periodo OBBLIGATORIO per n__6__ mesi  

Skill da acquisire dal dottorando (Numero di caratteri inclusi spazi: max 600): 

The PhD student need to be an engineer, physics or Computer Scientist, with experience in 

biomedicine/medical imaging and skills in AI modelling and bioinformatics. 

During the PhD program the student have to collaborate with Accademic and Industry 

partners to develop an in-house software for image segmentation and the extraction of 

radiomcs features and development of an integrated platform for risk stratification with 

user-friendly interface. 

The PhD student need to became confident with medical imaging, to interact with clinicians 

and physician with different clinical and research profile in the contest of a 

multidisciplinary team.  

The PhD student need to be able to communicate his/her scientific result at national and 

international meetings and to write scientific manuscripts. 
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