
Neural Network Approaches 

to Understanding Brain Function and 

Dysfunction

The talk will focus on the efficacy and future potential of brain network analyses in elucidating human brain

function and dysfunction. It will focus on two main types of approaches that Dr. Arienzo has used in his work so far.

One is a novel graph-theoretic approach to characterizing abnormalities in structural network organization of emotional

and visual information processing in Body dysmorphic disorder (BDD) and in Bipolar disorder (BD). Second is a study

of the functional networks involved in visual information processing in healthy subjects.

BDD is characterized by preoccupation with misperceived defects of appearance, causing significant distress and

disability. Previous studies have suggested that abnormalities in global vs. local information processing underlies BDD.

Dr. Arienzo’s work identified three novel types of network abnormalities that underlie BDD: whole-brain structural

topological organization, abnormal connectivity between regions involved in lower-order visual processing and higher-

order visual and emotional processing, and abnormal inter-hemispheric visual information transfer.

BD is a prevalent, chronic and disabling psychiatric disorder characterized by severe mood swings. Many

imaging studies have investigated white matter in bipolar disorder, with inconsistent results suggesting abnormal white

matter structural integrity. In contrast, our graph-theoretic network analyses revealed significant abnormalities in

structural network organization, particularly in inter-hemispheric integration and within the limbic system.

The visual processing study that will be described in the presentation is the first functional brain network analysis

of recognizing camouflaged objects in natural scenes. Dr. Arienzo’s analyses have revealed that a specific pattern of

functional connectivity between a core set of brain regions, including especially the superior temporal sulcus, underlies

camouflage-breaking.

Collectively, the three studies highlight the importance, and future potential, of using network based analyses to

study brain function and dysfunction.
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Universita’ Politecnica delle Marche in Italy with a major in Biomedical Engineering.

He obtained a Ph.D. in Functional Neuroimaging at the University of Chieti in Italy.

He conducted his doctoral research at Columbia University investigating visual

mapping of somatosensory areas. As postdoctoral fellow, he worked on brain

mapping in clinical population with mood and anxiety disorders at UCLA and in
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Illinois Chicago (UIC). His expertise is in multimodal imaging, focusing on visual

processing. At GRU he is studying brain networks involved in recognizing

camouflaged visual objects in natural scenes.
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