BOX 44.3

LINKING CATEGORY-SELECTIVE REGIONS INTO SPECIALIZED NETWORKS

The application of fMRI to the study of object perception has resulted in the identification of a number of regions within the occipitotemporal cortex sensitive to particular categories of visual stimuli, including faces, body parts, and places. In virtually all cases, multiple regions for each category have been observed; suggesting the existence of separate networks specialized for the processing of specific categories. Until recently, demonstrating connectivity between individual nodes within these putative networks would have required classical anatomical tracer studies. However, recent developments in MRI analytic techniques have provided researchers with the opportunity to study connectivity in the intact brain. 

Resting state or functional connectivity (FC) analysis, for example, measures the degree to which fMRI activation in one area is correlated with activation in another, and can be used to identify not only possible connections between areas but also offer insight as to the nature of the interactions (see Deco, Jirsa, & McIntosh, 2011). Zhu, Zhang, Luo, Dilks, and Liu (2011) used FC to show how the correlation between activation in FFA and OFA was greater during face recognition tasks as compared to object recognition tasks. Nummenmaa, Passamonti, Rowe, Engell, and Calder (2009) used a similar approach to show how face-processing networks interact with the oculomotor network in the frontal cortex during direct shifts in attention induced by changes in gaze direction. 

Diffusion tensor imaging (DTI),which can be used to identify white matter tracts (see Johansen-Berg & Rushworth, 2009), has been used to show how face perception ability relates to the viability of connections between the various face-selective regions in human temporal cortex. Patients suffering from congenital prosopagnosia show reduced white matter volume in the fiber tracts travelling through the fusiform gyrus to the anterior temporal cortex (Thomas, Avidan, Humphreys, Jung, Gao, & Behrmann, 2009). Finally, in the nonhuman primate, fMRI can be used in conjunction with microstimulation to visualize connections between functionally related regions. Moeller, Freiwald, and Tsao (2008) applied microstimulation to fMRI-identified face patches to show that the nonhuman primate brain contains an interconnected network of regions dedicated to face processing.
