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Neuroimaging methods are powerful non-invasive tools 
increasingly deployed to understand the structure and 
function of the human brain. Structural methods include the 
quantitative assessment of regional and global grey matter 
volumes that can be used to monitor cortical atrophy, as 
well as plastic changes in local grey matter density and 
geometry. Another popular technique is diffusion tensor 
imaging, where diffusion-weighted sequences and voxel 
wise diffusion tensor models are used to describe white 
matter microstructure and connectivity. Diffusion tensor 
data can also be used to reconstruct white matter pathways 
via tractography. The most popular functional method 
is functional MRI, which exploits hemodynamic changes 
associated with neural function to investigate task-related 
and resting state fluctuations in the measured blood oxygen 
level dependent signal. Analytic techniques that can be 
used to process functional magnetic resonance imaging 
data are expanding continuously and include methods 
that yield information about the network-like functional 
architecture of the brain, e.g. methods based on functional 
connectivity, graph theory or spatial statistics.

TECHNIQUES AVAILABLE IN THE LAB 

Voxel based morphometry, subcortical volumetry (FSL 
FIRST), vertex analysis (FSL FIRST), tract based spatial 
statistics, probabilistic and deterministic tractography, 
structural connectivity, statistical parametric mapping, 
analysis of task-based functional MRI data (FSL FEAT, 
SPM12), psychophysiological interaction analysis, dynamic 
causal modeling, independent component analysis (FSL 
MELODIC), dual regression based connectivity analysis, 
graph theoretical measures, functional cortical gradients..
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