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Chapter 1  
Introduction 

1.1 Malformations of cortical Development (MCDs) 

The development of the human cerebral cortex is a complex and tightly regulated 
process that occurs during several gestational weeks and can be divided into three 
steps: neural stem cell proliferation and cell type differentiation, neuronal 
migration, and neuronal positioning and development of cortical organization and 
connectivity (Gleeson et al., 2014). The disruption of any one of these processes 
may result in a wide range of developmental brain disorders that are designated as 
malformations of cortical development (MCD) which may be restricted to discrete 
cortical areas or may, alternatively, be diffuse. These disorders are recognized as a 
cause of developmental disabilities and epilepsy (Guerrini et al., 2005). 
So far, more than 100 genes have been associated with one or more types of MCD. 
Disrupted pathways include cell-cycle regulation at many steps (especially mitosis 
and cell division), apoptosis, cell-fate specification, cytoskeletal structure and 
function, neuronal migration and basement-membrane function, and many inborn 
errors of metabolism. A subset of MCD genes – especially those associated with 
megalencephaly – are associated with postzygotic (i.e., mosaic) mutations in genes 
of the MTOR pathway (Lee et al., 2012). Genetic testing needs accurate assessment 
of imaging features and familial distribution, if any, and can be straightforward in 
some disorders but requires a complex diagnostic algorithm in others. Because of 
substantial genotypic and phenotypic heterogeneity, for most MCDs a 
comprehensive analysis of clinical, imaging, and genetic data is needed to properly 
define these disorders. 
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