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Degeneration of the Thalamostriatal System: A Potential Source of Early Cognitive Impairments in Parkinson’s
Disease

he existence of the thalamostriatal projection has long been known, but, until recently, the functional role of this system

in normal and diseased conditions remained poorly understood. The main source of the thalamostriatal system is the
centromedian/parafascicular (CM/Pf) caudal intralaminar nuclear complex, although other non-CM/Pf nuclei also contribute
to this neural system. In addition to their thalamic origin, these thalamostriatal systems differ in their pattern of striatal
innervation, synaptic properties, physiologic effects upon striatal neurons activity, glutamate receptors expression and
extent of degeneration in Parkinson’s disease and other neurodegenerative disorders. Despite direct monosynaptic excitatory
connections with striatal projection neurons and interneurons, the effects of CM/Pf activation upon striatal neurons activity
in vivo are complex, and likely involve intrastriatal GABAergic networks. Behaviorally, the CM/Pf-striatal system regulates
attention-related cognitive processes through regulation of striatal cholinergic interneuron responses to salient stimuli. It has
been suggested that the CM/Pf-striatal system plays a key role in behavioral switching and response biases for reward-oriented
actions and learning. Because the CM/Pf complex heavily degenerates in Parkinsons disease, this thalamic pathology may
contribute to attention-related cognitive deficits frequently seen in PD patients. The CM/Pf complex is also considered as a
promising neurosurgical target for Tourette’s syndrome, and possibly Parkinson’s disease.
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