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Multipleroles of the cerebellum and causal relationships between the two
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(} Sate Key Laboratory of Cognitive Neuroscience and Learning & IDG/McGovern Institute for Brain Research, Beijing
Normal University, Beijing 100875, China)
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Abstract: Developmental dyslexia (hereinafter referred to as “dyslexia”) will not only affect the life-long
development of individuals, but also impose a heavy economic burden on society. Digging into the relevant
neural mechanisms contributes to the early prediction and intervention of dyslexia. Established models of
the neural bases of dyslexia primarily focused on the cerebrum. In recent years, extensive studies have
shown that dyslexia is also associated with cerebellar abnormalities. However, it remains unclear about the
relationships between the two. By summarizing recent findings, we found that the cerebellum could play
multiple roles in reading and a bi-directional causal relationship may explain the associations between
cerebellar abnormalities and dyslexia. Based on these findings, we proposed the “cerebro-cerebellar mapping
hypothesis of word reading”. This new framework aims to reveal the relationship between reading, the
cerebellum, and the cerebrum from a new perspective. This review offers important insights into the neural
mechanism of dyslexia and the role of the cerebellum in high-level cognitive processing.

Key words: developmental dyslexia, cerebellar abnormalities, the neural mechanisms of reading, mapping

hypothesis, causal relationship





