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Title: Assessment of cognitive impairment and related dysfunctional mechanisms in multiple sclerosis using 
advanced multiparametric MRI techniques and identification of prognostic markers of cognitive deterioration 
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Project description (Number of characters, including spaces: 2.000 - 3.000): 

Cognitive impairment occurs in up to 65%–70% of multiple sclerosis (MS) patients: it involves complex attention, 
information processing speed, episodic memory and executive functions. Longitudinal studies have demonstrated that 
cognitive decline tends to progress over time and even patients showing initial cognitive preservation eventually 
deteriorate, if observed over a sufficiently long timescale. Despite its clinical relevance, relatively little is known about the 
evolution and possible prognostic markers of cognitive impairment in MS, a challenge posed by the complex interplay 
between cognitive impairment, fatigue, depression and demographic characteristics (e.g. sex differences). 
Thanks to multiparametric MRI techniques sensitive and specific to the different pathological processes of the disease, 
many advances have been made in the understanding of the structural and functional brain substrates involved in 
cognitive functioning of MS patients. However, some aspects still need to be fully investigated, including the longitudinal 
variations of MRI measures associated with cognitive evolution in different clinical and cognitive MS phenotypes and the 
identification of related prognostic measures capable to identify patients who will experience MS-related cognitive decline.  
These information would be particularly useful in the construction of tailored rehabilitative treatments, which conjugate 
motor (e.g., aerobic exercises) and cognitive (e.g., interactive software) training and aim to enhance or preserve cognitive 
performances as well as to alleviate fatigue and mood disorders in these patients. 
In this project, the Student will combine advanced MRI techniques (e.g., diffusion-weighted imaging, atrophy assessment, 
resting state functional MRI) to characterize the structural and functional network substrates associated with cognitive 
impairment, fatigue and depression in MS patients, providing further information concerning the initial stage of the disease, 
the main MS clinical phenotypes, newly defined cognitive phenotypes and their longitudinal evolution in relation with 
cognitive deterioration.  
Moreover, a primary importance will be attributed to MRI application in monitoring non-pharmachological rehabilitative 
effects on cognitive dysfunction. This will allow to increase our understanding of the pathophysiology of cognitive 
impairment and related dysfunctions in the main MS clinical phenotypes, identify reliable MRI measures useful in 
predicting cognitive impairment in these patients, define novel MRI measures to monitor treatment response and contribute 
to the development of innovative approaches to prevent cognitive deterioration. 
 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

- Pre-processing and post-processing of advanced MRI data; 
- Interpretation of MRI data in MS patients; 
- Understanding of the structural and functional brain correlates of longitudinal evolution of cognitive dysfunction, fatigue 
and depression in MS patients;  
- Evaluation of the structural and functional brain correlates of rehabilitative treatments aimed at improving cognitive 
performances in MS patients; 
- Presentation of works at National and International congresses; 
- Drafting of research reports and articles. 
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