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Abstract (300 word limit)
Objective: Using cytoarchitectonic mapping, Broadmann area (BA) 4 has been identified to contain two separate subregions: an anterior subregion (BA 4a) and a posterior subregion (BA 4p). Limited research demonstrates that these primary motor control subregions perform different functions depending on tasks. It is crucial to examine the functional connectivity of these subregions bilaterally using resting state functional magnetic resonance imaging (rsfMRI) and to explore the impact of handedness on their functional connectivity within major brain networks.
Methods: In total, 48 left- and right-handed participants were evaluated using region-to-region-network rsfMRI analysis of BA 4a and BA 4p, targeting eight major functional brain networks. The Cambridge-Buckner dataset, which is a component of the 1,000 Functional Connectomes Project (an open-access platform without any restrictions; see the IRP statement http://fcon_1000.projects.nitrc.org), was used to collect and download the data.
Results: The findings reveal that BA 4a and BA 4p not only differ in cytoarchitectonic characteristics but also exhibit unique functional connections to specific brain networks. The anterior subregion, BA 4a, displays increased functional integration with distinct networks, particularly in right-handed individuals, while BA 4p, the posterior subregion, demonstrates other functional organizations related to attentional and higher-order complex networks.
Conclusion: The study indicates heterogeneous findings between the two hemispheres of these subregions, especially in right-handed subjects, suggesting enhanced interhemispheric and physiological brain organization. The results support the notion that functional differences exist between the two subregions of the primary motor cortex (M1), which are influenced by cytoarchitectonic properties. These disparities are either hemispheric or handedness-dependent. Future research should take these findings into account when analyzing functional connectivity in healthy individuals and those with neurodegenerative diseases, and should consistently account for hemispheric lateralization and handedness covariates.
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