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Brain connectivity dynamics in neurological dysfunctions

Studies on brain connectivity by means of functional neuroimaging data have increased the understanding of the organization
of large-scale structural and functional brain networks. It has been argued that nonlinear analyses employing concepts like
entropy, fractality and predictability provide significant diagnostic and prognostic information in a number of pathologies.
The brain is like a mosaic of different and highly interconnected regions, so that knowledge of functional connectivity between
brain regions is crucial to understanding perception, cognition, behavior, and differentiating healthy from sick subjects.
Investigating functional connectivity constitute potential means to explore the causal relationship between the brain lesions
and neuropsychological syndromes and, eventually, may suggest improved rehabilitation strategies for patients with brain
injury through personalized treatment and recovery protocols. Spontaneous low-frequency (<0.1 Hz) fluctuations in BOLD
resting-state fMRI signals are temporally coherent among brain areas that may be not structurally connected but functionally
related. Neurological diseases stand for a range of conditions which primarily affect the neurons in the brain and are incurable
and progressively result in degeneration and/or death of nerve cells. They are related with at least two brain functions: Memory
loss and impaired judgment or language, and the inability to perform some common activities. Investigating the relationship
between brain structure and function is a central issue in neuroscience research. The present work summarizes the specific
changes in the resting-state networks univocally related to certain forms of neurological disorders and/or dementia phases,
particularly among syndromes with relatively similar behavioral effects, on the basis of alterations in brain connectivity
explored by the real-time fMRI during rest.
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