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RESEARCH TOPIC PRIME6 
Combined Biomechanical and Immunological Profiling for Prediction of Post-TAVI 

Outcomes 
 

Thematic field of the project 

Biomedical Sciences 

Research Supervisor 
Prof. Giulia Luraghi giulia.luraghi@polimi.it 

Research Co-supervisor 

Prof. Gianluigi Condorelli gianluigi.condorelli@hunimed.eu 

Other co-supervisor 
Prof. Giulio Stefanini giulio.stefanini@hunimed.eu 
 
Main facility 
Chemistry, Materials and Chemical Engineering Department, Politecnico di Milano 
 
Other facility 
Department of Biomedical Sciences, Humanitas University, Pieve Emanuele 
 
Main field of interest 
Computational modeling, computational learning, and artificial intelligence in healthcare 
 
Abstract 
The aim of the research project is to develop a predictive model for the treatment of aortic 
valve pathologies in the presence of transcatheter aortic valves. In particular, patients 
suffering from severe aortic valve stenosis and treated with transcatheter aortic valve 
implantation (TAVI) will be virtually reconstructed from pre-operative CT scans. 
Virtual TAVI procedures will be modeled in order to assess implant-related biomechanical 
features as well as hemodynamic characteristics. Blood samples will be analyzed to 
reconstruct the immunological profile of the patients. 
A data-driven machine learning model will be used to correlate both biomechanical and 
immunological profiles with post-TAVI complication events, such as paravalvular leakage, 
conduction disturbances, and coronary obstruction. 
 
Main technical approaches 
The PhD student will develop skills in clinical image analysis, segmentation and meshing, finite 
element modeling for both structural and fluid dynamics applications, and machine learning 
modeling. The student should also be proficient in data analysis and problem-solving. 
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Type of contract 

PhD scholarship of € 21.000 gross per year awarded by Humanitas University, with Funding 
from Politecnico di Milano. This sum is exempt from IRPEF income tax according to the 
provisions of art. 4 of Law no. 476 of 13th August 1984 and is subject to social security 
contributions according to the provisions of art. 2, section 26 and subsequent sections, of Law 
no. 335 of 8th August 1995 and subsequent modifications. 
 
Borsa di dottorato pari a € 21.000 annui lordi erogata da Humanitas University, finanziata dal 
Politecnico di Milano. Importo non soggetto a tassazione IRPEF a norma dell’art. 4 della L. 13 
agosto 1984 n. 476 e soggetto, in materia previdenziale, alle norme di cui all’art. 2, commi 26 
e segg., della L. 8 agosto 1995, n. 335 e successive modificazioni. 
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