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Early views on the architecture of the cerebral cortex: cortical fields and 

connectivity 

 

   The brain constitutes the substrate of our mental capacities and it has been identified 

as such at least as early as the late Middle Age and early Renaissance (Finger, 2000).  

   Groundbreaking studies constituting the more immediate precursors of modern 

neuroscience at the end of the 19
th

 and beginning of the 20
th

 century have unravelled the 

complex architecture of the brain of humans and animals, suggesting that the cortical 

sheet is a mosaic of distinct cortical fields (Campbell, 1905; Vogt, 1910; Brodmann, 

1909; von Economo and Koskinas, 1925) (see Fig. 1).  Such cortical fields, i.e. distinct 

subregions, can be differentiated through microstructural criteria. Criteria commonly 

used are cyto-architecture, i.e. the organization of cells across the layers of the cerebral 

cortex, and myelo-architecture, i.e. the myelination of nerve fibers across the layers of 

the cerebral cortex. Additionally, recepto-architecture, i.e. the distribution across the 

cortical sheet of specific receptors that constitute part of the molecular underpinnings of 

brain functioning, is also used for delineating cortical fields (Zilles et al., 2002). These 

cortical fields can be conceived as the basic “organs of the cerebral cortex” (Brodmann, 

1909).  

 

 
Figure 1. Maps depicting distinct cortical fields differentiated through their cytoarchitectonic features. 

Cytoarchitectonic maps depict the A. human (Brodmann, 1909) and B. monkey (cercopithicus) (Brodmann, 

1905) cerebral cortex.    

 

 

   These basic organs/units of the brain exhibit a complex intrinsic and extrinsic 

connectivity pattern. The later type of connectivity refers to long distance 

connections/fibers between the distinct subregions of the brain. These fibers constitute 

the main part of the white matter. The white matter has been conceived as highly 

orderly and structured as early as the 17
th

 century, as reflected in the observations of 

Nicolaus Steno. In the late 19
th

 century observations unravelled orderly fiber bundles, 

like the cingulum bundle. Such observations started to unravel the fiber pathways of the 

cerebral cortex. The discovery that these fiber bundles are actually myelinated axons 

originating from nerve cells located at the grey matter established them as the 

anatomical substrate of long distance communication of brain regions (Schmahmann 

and Pandya, 2007) (see Fig 2). 
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