BOX 43.2

DYSLEXIA

Reading skills occupy a uniquely important position in overall cognitive development, strongly dependent on antecedent skill acquisition and critically supportive of educational success. After accounting for the effects of inadequate instruction, the most common cause of severe reading problems in childhood is developmental dyslexia, a disorder typically characterized by impairment in applying the sound–correspondence rules necessary to decode print (see Chapter 49). Although reading impairment is common, with an incidence of 5 to 10% among school-age children, our understanding of its biological roots is relatively recent. 

Neurobiological studies of dyslexia are challenging, as the behavioral manifestations of this disorder are complex. Although defined by poor reading performance, dyslexia involves additional deficits, including poor phonological processing, poor verbal working memory, and slow naming ability. Dyslexics frequently show subtle deficits in motor control and early sensory processing, most notably in the visual system. Imaging studies have revealed that dyslexic brain structure differs from that seen in individuals with normal reading skills. Micro and macroscopic structural abnormalities have been detected in perisylvian language regions (temporal and parietal banks of the sylvian fissure as well as the insula), visual systemstructures, the thalamus, and the corpus callosum. The planum temporale is an expanse of neocortex on the temporal bank of the sylvian fissure, its anterior border defined by Heschl’s gyrus. From the time of birth the left planum temporale is larger than the homologous region in the right hemisphere in 70 to 80% of individuals. Reduction or reversal of this leftward asymmetry has been documented in individuals with developmental dyslexia. The functional concomitants of these anatomical variations have been explored in functional imaging studies that have revealed differences in patterns of task-related activity between dyslexics and controls during the performance of reading and phonological decoding tasks. Interestingly, the cortical areas identified are similar in English, French, and Italian dyslexics, supporting a biological origin for this reading abnormality, independent of cultural upbringing. Similarly, candidate genes for dyslexia have been identified and replicated in different countries, suggesting the multigenetic contribution to reading disability.

Besides the problems related to reading, dyslexics also exhibit subtle abnormalities in visual processing. Evidence for selective involvement of magnocellular pathways of the visual system (see Chapter 26) has accumulated, beginning with the demonstration that cell bodies in the magnocellular layers of the lateral geniculate nucleus are smaller in dyslexics compared to a control group. The fact that both contrast sensitivity and visual persistence are abnormal in reading disabled children is consistent with the notion that these children have disturbances in the magnocellular system, which is specialized for temporally demanding visual processing. These behavioral results are supported by functional imaging studies demonstrating less task-related activity in extrastriate and parietal cortex during visual motion detection by dyslexics. 

Future studies will determine the nature of the neural mechanisms that link deficits in early visual processing with more cognitive skills such as phonological awareness. Also remaining to be clarified are issues concerning which of these deficits is a primary cause of dyslexia as opposed to a consequence of having partially compensated for a reading disorder. Such information will aid in identifying better avenues for reading remediation. To date, the best methods for improving the reading abilities of dyslexics focus on structured teaching of the code that allows individuals to sound out words (phonological awareness) in the context of fluency and comprehension exercises.
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