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[Abstract]  Paroxysmal kinesigenic dyskinesia (PKD) is a kind of nervous system disease
characterized by paroxysmal involuntary movements induced by sudden movements. Neuroimaging studies
have found that there are structural changes or abnormal functional connectivity in the basal ganglia,
thalamus, cortex and other brain regions in PKD patients. The weakened inhibitory and regulatory function
of the basal ganglia to the thalamus or the dysfunction of the thalamus itself may cause over-activation of
the cortical region, resulting in involuntary movements. Recent studies have found that abnormal cerebellar
function plays an important role in the pathogenesis of PKD, and abnormal cerebellar cortex can affect its
normal inhibitory effect on deep cerebellar nuclei, also leading to excessive activation of thalamic-cortical
pathway. This paper reviewed the mechanism and research progress of PKD in recent years, mainly
focusing on the basal ganglia-thalamic-cortical circuit and the cerebellar-thalamic-cortical circuit, so as to
improve clinicians’ understanding of the pathogenesis of movement disorders.
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Table 1. Clinical study on pathophysiological mechanisms of PKD
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Figure 1
instruction of the cerebral cortex, the basal ganglia regulates the thalamus through direct or indirect pathway, and then

Basal ganglia-thalamic-cortical circuit by SciDRAW website (https://www.scidraw.io/) After receiving the motor
regulates the motor area of the cerebral cortex (red arrows indicate excitatory transmission, blue arrows indicate inhibitory
transmission; Panel la). Decreased inhibition of the basal ganglia on the thalamus or thalamic dysfunction leads to abnormal
activation of the motor cortex to produce involuntary movement (red arrows indicate excitatory transmission, blue arrows
indicate inhibitory transmission; thick red arrow indicates increased functionality, dashed blue arrow indicates decreased

functionality; Panel 1b).
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Figure 2 Cerebellar-thalamo-cortical circuit by Figdraw The cerebral cortex transmits motor and sensory information to

N

the cerebellum through the pontine nuclei, and the cerebellar cortex integrates and transmits inhibitory projections to the
deep cerebellar nuclei (DCN), regulating the transmission of information between the thalamus and cerebral cortex (red arrows
indicate excitatory transmission, blue arrows indicate inhibitory transmission; Panel 2a). The excitability of neurons in the
cerebellar cortex is abnormally increased, and the inhibitory effect on the DCN is weakened. The abnormal electrical activity
of the DCN leads to abnormal excitation of thalamic - cortical pathway and involuntary movements (red arrows indicate
excitatory transmission, blue arrows indicate inhibitory transmission; thick red arrows indicate increased functionality, dashed

blue arrow indicates decreased functionality; Panel 2b).
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mild malformations of cortical development with

oligodendroglial hyperplasia in epilepsy(MOGHE)
AU R

hydrogen proton magnetic resonance spectroscopy('H-MRS)
M  subthalamic nucleus(STN)
ARMARE R FERG  somatic symptom disorder(SSD)
IEEMAMF  whole genome sequencing(WGS)
M PEWN  general epilepsy(GE)
TR P R A R 45 2R A
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generalized convulsive status epilepticus( GCSE)
T - A
generalized tonic-clonic seizure( GTCS)
A FRPF HLH Global Burden of Disease(GBD)
ML FHMF  whole exome sequencing( WES)
A S ML PERK R hypoxic-ischemic encephalopathy (HIE)
PAEFBR  febrile seizure(FS)
NZERIZ W5 6% human herpes virus 6(HHV-6)
INFIAT MG IT cognitive behavioral therapy(CBT)



