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Functional networks 



A great advantage of neuroimaging (e.g., diffusion MRI) 
and functional neuroimaging (e.g., fMRI) is the ability to 
acquire simultaneous measurements of activity in the 
entire brain, thus providing a broad picture of the cortical 
responses to an event. 

Functional networks & Neuroimaging 



Functional networks 

Cognitive (perception, motor, etc.) 
efficiency does not only rely on the 
local processing of information in 
specialised areas but also on the 
integration of information (i.e., 
connectivity) through the coordinated 
activity of multiple areas. 
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Imbalances in connectivity patterns have been proposed to 
be strongly associated with neurological ... disorders 



Anatomical connectivity: presence of 
axonal connections that determines 
which neural units can directly interact 
with each other (Stephan et al 2008). 
 
Functional connectivity: temporal 
correlations between neural systems 
(Friston et al., 1993 JCBFM). 
 
Effective connectivity: the causal 
(directed) influence that one neural 
system exerts over another (Friston et 
al., 1993 HBM).   

Brain connectivity measures 

Sporns 2007 



Functional networks & Graph Theory 

Bullmore & Sporns Nat. Rev. Neurosci. 2012 

Connectivity implemented with complex network 
analyses from Graph Theory has shown:  

Hierarchical modular organisation Large-scale functional networks 

Buckner et al NN 2013 



Introduzione The multimodal approach 

TMS 

We need tools to alter the activity in an area (node of a 
network) in order to test the effects on the whole system, 
i.e., direct (causal) evidences. 



Transcranial Magnetic Stimulation ς TMS 

Modify cortical activity under the coil 

Neurostimulation  
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Ruohonen J. Suppl Clin Neurophysiol. 2003;56:3-12   

Magnetic field passes unimpeded through skull.  
Rapid rise and fall in magnetic field induces electrical 
currents in brain 

TMS  a pulse of < 1 msec 

- 

TMS depolarises neurons 




