CRC 1451 - Project BO6: Network-level mechanisms underlying

adaptation of motor control
Human brain function depends on the integration of lateralized and specialized processes across
the two hemispheres primarily mediated by the corpus callosum. Its topographically organized
fibers are thought to support distinct interhemispheric neuronal interactions, with bilateral
functional networks requiring an intact callosal structure. Analyzing fMRI data from adult “split-
brain” patients who had undergone partial or complete callosotomy, we challenge this
traditional view. Our results show that as little as 1 cm of remaining splenium fibers was
sufficient to maintain a physiologically intact functional interhemispheric network architecture
and to prevent the manifestation of neurological symptoms. In contrast, patients after complete
callosotomy showed extensive disruptions in interhemispheric neural communication patterns

along with typical behavioral disconnection syndromes.

These findings underline that

interhemispheric information integration can be sustained by a fraction of callossal fibers and
hence refute a strict structure—function correspondence. These findings not only call into
questions our current understanding of interhemispheric structure-function relationships but also
hold important implications for functional recovery from neurological disorders such as stroke.
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Full interhemispheric integration sustained by a fraction of
posterior callosal fibers
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