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Opinion
Basal ganglia dysfunction or lesions can result in movement 

disorders. This anatomical structure which is located in 
diencephalon and midbrain, consist of some nuclei which are 
interconnected together in a complex manner. Voluntary and 
involuntary motor functions would be controlled by basal ganglia 
which its increased output results in tremulous, rigid and slow 
movements in comparison with decreased output states which cause 
hyperkinetic movements. Although basal ganglia is responsible for 
motor function control, but it can also control some other brain 
functions like motivation, emotions and thoughts. So dysfunction 
in basal ganglia can also cause some pathologies like attention 
deficits, obsessions, mood disorders etc. Studying the anatomical 
and physiological aspects of basal ganglia function, would result 
in finding new treatment options for various movement disorders 
including pharmacological and brain stimulation treatment 
methods.

There are some inputs to the basal ganglia like noradrenergic 
ones from locus ceruleus, serotonergic ones from raphe nuclei, 
nigrostriatal, thalamostriatal and striatum-corticostriatal pathways. 
Striatum outputs include inhibitory GABAergic projections from 
putamen to substantia nigra pars reticulate, the globus pallidus 
interna and thalamus and another inhibitory projection from 
putamen to globus pallidus externa and subthalamic nucleus which 
by increasing in glutaminergic input to the globus pallidus interna, 
would inhibit thalamic connections. The dopaminergic nigrostriatal 
pathway modulates these pathways which are named direct and 
indirect ones. They have putaminal neurons containing D1 and D2 
dopamine receptors. Indirect pathway produces inhibitory effects 
in comparison with direct pathway which produces excitatory 
effects on thalamus and its output. GABAergic inhibitory inputs 
of the thalamus will return to the cerebral cortex in the premotor  

 
area. If there would be any dysregulation in the striatal outputs, 
some pathologies would appear like Parkinson’s disease in which 
inhibitory thalamic output would be increased as a result of striatal 
dopamine deficiency and globus pallidus interna overactivity in 
indirect and direct pathways, which lead to rigidity and slowness 
as the signs of decreasing in motor activity. Globus pallidus interna 
stimulation would decrease such motor problems in Parkinson’s 
disease. In Huntington’s disease, decreasing in inhibitory thalamic 
output and chorea would be appeared due to indirect and direct 
pathways dysregulation as a result of decreasing in cholinergic 
and GABAergic striatal cells. Appearance of Hemiballismus in 
the pathologies which would affect subthalamic nucleus, is due 
to decreasing in inhibitory thalamic output. This model of basal 
ganglia circuitry would explain various hyperkinetic movement 
disorders and related pathologies, however there should be more 
studies which can explain some other disorders like tics and 
dystonia which their mechanisms are not very much clear yet.
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