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DoS: Elisa Canu 

Title: Characterizing language and non-language features of primary progressive aphasia through 
brain connectome analysis 

Curriculum: Neuroscience and Experimental Neurology 

Link to OSR/UniSR personal 
page:  
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Project description (Number of characters, including spaces: 2.000 - 3.000): 

The current criteria for the diagnosis of primary progressive aphasia (PPA) recognize three variants: non-
fluent/agrammatic (nfvPPA), mainly characterized by agrammatism and/or apraxia of speech; semantic 
(svPPA), with a main impairment of naming and single word comprehension; and logopenic (lvPPA), 
characterized by deficits in single word retrieval and in repetition of sentences and phrases. Beyond the 
impact on language features, these variants differ in terms of their pathological substrates and distribution 
of cerebral damage. The heterogeneous neuropathological substrates (which more frequently involves 
frontotemporal lobar degeneration [FTLD]-tau in nfvPPA, FTLD-TDP in svPPA, and Alzheimer’s disease in lvPPA) 
cannot be precisely diagnosed in vivo. The clinical differentiation among the three variants is also often 
difficult, particularly in the case of nfvPPA and lvPPA. Indeed, both subtypes may present with frequent 
pauses and phonological paraphasias, although the nature of their disturbances affects different levels of 
the language system. Furthermore, although the language domain is primarily affected in these disorders, 
other subtle cognitive and behavioural features beyond language can occur at the early phases of the 
disease and may contribute to predicting clinical evolution. Thus, a comprehensive neuropsychological 
assessment investigating the main features of language and other relevant cognitive domains -such as 
social cognition and emotions’ processing- linked to the progression of these disorders, is deemed 
mandatory. The deficits of PPA have been classically attributed to specific patterns of grey matter atrophy 
and/or improper functioning of specific neurons, as shown by structural MRI and molecular imaging. 
However, given the highly interactive networks characterizing brain functions, the role of altered structural 
and functional connectivity in the resting brain has been recently considered. In the last few years, the 
graph-theory neuroimaging approach has widely aided the study of complex human brain network 
architecture. The implementation of such a framework in the study of PPA would help toward a deeper 
understanding of the spatial distribution and potential propagation of these disorders. 
 

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

1) Experimental use of novel cognitive tools to investigate language and non-language features in PPA 
2) Neuropsychological definition of each PPA variant 
3) Pre-processing of brain structural, resting state functional and diffusion tensor MRI data 
4) Graph analysis and reconstruction of structural and functional brain connectome matrices  
5) Analysis of the relationship between brain connectivity changes and cognitive/behavioural profile of each 
PPA variant  
6) Interpretation of data 
7) Drafting of research reports and articles 
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