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Functional networks
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How the brain ;norlu.




Functional networks & Neuroimaging

A great advantageof neuroimaging(e.g., diffusion MRI)
and functional neuroimaging(e.g., fMRI) is the abillity to
acquire simultaneous measurementsof activity in the

entire brain, thus providinga broad picture of the cortical
responsego anevent




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 (e,
connectivity through the coordinated
activity of multiple areas

Imbalancesn connectivitypatternshavebeenproposedto
be stronglyassociatedvith neurological.. disorders

doi: 10.1093/brain/awh622 Brain (2005), 128, 2224-2239

REVIEW ARTICLE

The rises and falls of disconnection syndromes

Marco Catani and Dominic H. ffytche




Brain connectivity measures

structural connectivity

Anatomical connectivity. presence of
axonal connections that determines
which neural units can directly interact
with eachother (Stepharet al 2008).

functional connectivity

Functional connectivity. temporal S
correlations between neural systems \/<r/@
(Fristonet al., 1993JCBFM) : j

effective connectivity

Effective connectivity. the causal s
(directed) influence that one neural /ﬁ%
system exerts over another (Friston et \@\@/
al., 1993HBM)

Sporns2007



Functional networks& Graph Theory

Connectivity implemented with complex network
analysesrom GraphTheoryhasshown

Hierarchical modulaorganisation

O Provincial hub [[] Connector hub

O Provincisl non-hub 0O Connector non-hub

. Frontoparietal module .Central module
n Posterior module n Ventral prefrontal mode

Bullmore& SpornsNat. RevNeurosci 2012

Largescalefunctional networks

Somatomotor

Salience

Buckner et al NN 2013



The multimodal approach

We need tools to alter the activity in an area (node of a
network) in order to test the effectson the whole system,
l.e., direct (causalevidences

TMS



Transcranial Magnetic Stimulatiog TMS

Neurostimulation

Modify cortical activity under the coill



TMSdepolarises neurons

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

TMS a pulse of <1 msec

Magnetic field:
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Ruohonen].SupplClinNeurophysial 2003;56:312






