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Descrizione del progetto (max 3.000 caratteri spazi inclusi)

Background/Lacune di conoscenza

Neuromodulation is a promising therapeutic avenue for focal neurodegenerative disorders such 
as primary progressive aphasia (PPA), for which no disease-modifying treatments currently 
exist. Speech-language therapy (SLT) shows partial efficacy, but results are heterogeneous and 
often transient. Non-invasive brain stimulation, particularly TMS, offers the possibility to directly 
modulate dysfunctional neural circuits. Here we propose a multimodal patient-specific 
assessment to guide neuro-navigated rTMS targeting functional plasticity and optimizing 
treatment outcomes in PPA.

Razionale e ipotesi

Non-invasive brain stimulation has gained significant attention in the treatment of patients with 
neurodegenerative disorders, including PPA. However, while these methods offer promise, the 
consistency of their effects and the magnitude of their impact often fall short of expectations. 
This inconsistency could be attributed to suboptimal protocols employed in neuromodulation 
interventions. Collective efforts are required to refine and develop more effective stimulation 
protocols. Such advancements are critical, as they hold the potential to offer safe and impactful 
treatments for severe neurological disorders that currently lack specific cures.

Obiettivi e finalità specifiche

1. To assess the effects of SLT alone vs SLT + Neuromodulation (standard and targeted rTMS) on 
PPA speech and language features
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2. To assess the effects of two different modalities of non-invasive stimulation (standard vs 
targeted rTMS) along with SLT on PPA speech and language features

3. To evaluate the generalization of clinical benefits of SLT alone vs SLT + STIM, and according to 
the two stimulation modalities (standard vs targeted rTMS) in PPA

4. To evaluate the maintenance of clinical benefits of SLT alone vs SLT + STIM, and according to 
the two stimulation modalities (standard vs targeted rTMS) in PPA

Risultati attesi

1. Patients with PPA who receive a combination of SLT and rTMS will exhibit greater clinical 
improvement compared to those receiving SLT alone. 

2. Choosing the rTMS approach and stimulation site based on individualized MRI and EEG 
characterization will be more effective as compared to using the standard rTMS approaches 
described by the literature.

3. The integration of specific clinical, cognitive, language, neuroimaging, neurophysiological, and 
blood features will enable the prediction of individual responses to SLT and rTMS, facilitating the 
development of optimized, personalized treatment plans for PPA.

Competenze che dovrà acquisire la/il Dottoranda/o(in inglese, max 600 caratteri spazi inclusi)

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 and analysis of brain structural, task-based and resting state functional MRI 
data
4) Pre-processing and analysis of EEG data combined and not with MRI
5) Procedure of standard and tailored neuromodulation with rTMS
6) Analysis of the relationship between brain changes and cognitive/behavioural profile of each 
PPA variant 
7) Interpretation of data
8) Drafting of research reports and articles
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