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RESEARCH TOPIC CLI8 
Development and validation of AI algorithms to improve the pre-operative assessment of 
the patient candidate for hip and knee arthroplasty and to define the type and duration of 

the post-operative course 
 

Research area 
Surgical Area 
 
Clinical Unit name 
Hip Diseases and Joint Replacement Surgery Unit (ORT1) 
 
Supervisor 
Prof. Mattia Loppini mattia.loppini@hunimed.eu 
  
Abstract 
Joint replacement is widely used to treat hip and knee disorders. In 2020, more than 40.000 
joint replacement operations were performed in Italy. This is expected to increase by 2030 
due to the ageing population. Optimising the resources of the National Health System is 
essential, with better definition Joint replacement is widely used to treat hip and knee 
disorders. In 2020, more than 40.000 joint replacement operations were performed in Italy. 
This is expected to increase by 2030 due to the ageing population. Optimising the resources 
of the National Health System is essential, with better definition of the need for intervention 
and stratification of patients for early discharge. In the medical field, Artificial Intelligence 
(AI) emerges as a key resource, enabling early and personalised diagnosis. In orthopaedics, 
the implementation of AI technology can enable individual patient management regarding 
the timing for surgery, prevent delays in urgent cases, and identify safety factors for home 
discharge according to Fast Track. In addition, AI technology can enable follow-up through 
remote monitoring of objective parameters to intervene where there is a possible criticality. 
The aim of this innovative PhD project is to provide technology to serve both the patient and 
the medical professional through the development and validation of AI algorithms based on 
DL, ML and ANN. 
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Type of contract 

PhD scholarship of € 22.400 gross per year awarded by Humanitas University. 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 € 22.400 annui lordi erogata da Humanitas University. 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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