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Psychotic disorders are devastating mental illnesses, which miss a treatment free of detrimental effects. They are associated 
with sensorimotor and cognitive deficits, dysfunctional neural networks, and abnormal brain oscillations, which are thought 

to be responsible for the clinical disorganization. Gamma frequency (30–80 Hz) oscillations, naturally implicated in attention-
related integrative processes, are excessively amplified during hallucinations, in at-risk mental states (ARMS) for psychosis 
and first-episode psychosis. So, gamma oscillations may represent a bioelectrical marker for cerebral network disorders with 
prognostic and therapeutic potential. Abnormally amplified gamma oscillations are reproduced in the corticothalamic system 
of healthy humans and rodents after a single systemic administration, at a psychotogenic dose, of the glutamate N-methyl-
D-aspartate receptor antagonist ketamine. These translational ketamine models of ARMS are thus promising to work out a 
preventive noninvasive treatment against first-episode psychosis and chronic schizophrenia. Transcranial electric stimulation 
(TES) may be considered an appropriate preventive therapeutic modality because it can influence cognitive performance and 
neural oscillations. Clinical and experimental findings indicate that, together, the corticothalamic pathway, the thalamus, and 
the glutamatergic synaptic transmission form an etiopathophysiological backbone for psychotic disorders represent a potential 
therapeutic target for preventive TES of dysfunctional brain networks in patients with ARMS for psychosis.
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Figure : Transcranial electric stimulation of 
the corticothalamic pathway.
(Adapted from Pinault, Brain Sci, 2017)
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