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1. EFFICIENT COMMUNICATION AMONG AREAS 
 

   + 
 

2. EFFICIENT RECONFIGURATION OF ACTIVATION 

THE BRAIN CAN “ADAPT” TO A VARIETY OF STIMULI 

WHAT MAKES THE BRAIN “HEALTHY” ? 



MAGNETOENCEPHALOGRAPHY IN NAPLES 



SOURCE RECONSTRUCTION 

SENSOR LEVEL BEAMFORMER SOURCE LEVEL (AAL) 



WHOLE BRAIN PROPAGATION OF ACTIVITY 





AVALANCHE 

- Spatio-temporal fluctuations of the activity 
 
- Starts: when any area is active 
- Stops: when no area is active 

 
 

 
- How do we define active (‘an event’)? 
 if the absolute value of the z-score of the intensity of the  magnetic field, 
 computed over all the intensities values of a channel throughout the whole 
 acquisition, is > 3 
 

 
  
  



Functional repertoire 

Healthy dynamics 
 

=  
 

Flexible Dynamics 
 

= 
 

Large “functional repertoire” 



Functional repertoire in Parkinson’s disease 

SIZE OF FUNCTIONAL REPERTOIRE «SWITCH RATE» CLINICAL CORRELATION 

Sorrentino et al., Sci Rep, 2021 



Polverino et al., Neurology, 2022 

Functional repertoire in  
Amyotrophic lateral sclerosis 



HOW DO THE STRUCTURAL CONNECTOME INFLUENCES THE SPREADING OF AVALANCHES  



HOW DO THE STRUCTURAL CONNECTOME INFLUENCES THE SPREADING OF AVALANCHES  

Sorrentino et al. ELife 



Probing the effect of local changes on large-scale bursts spreading 



Probing the effect of local changes on large-scale bursts spreading 



Probing the effect of local changes on large-scale bursts spreading 
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