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Smooth Pursuit and Visual Fixation

Jae Han Park

Department of Neurology, Catholic University of Daegu School of Medicine, Daegu, Korea

Clear vision requires that images of our environment be held fairly still on the retina. If we detect an object of interest, we will make
a saccade to point our central retina (fovea) at it and fix our attention and gaze on it. During such visual fixation, small eye move-
ments occur, and an ocular following reflex counteracts drift of the fovea away from the target. If the object begins to move, we may
choose to smoothly pursue it with our eyes. Such smooth-pursuit eye movements allow clear vision of the object as it moves within
the visual environment. In this review article, we focus the smooth-pursuit eye movement and summarize functional properties, neu-
ral substrate underlying these movements, clinical and laboratory evaluation and major disturbances of smooth-pursuit movement.
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Figure 1. A schematic summary of descending smooth pursuit
pathway
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Figure 2. A hypothetical scheme for horizontal smooth pursuit.
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Table 1. Gain abnormality of smooth pursuit

Decreased gain  Advanced age

Parkinson's disease, progressive supranuclear palsy
Cerebellar or brainstem disorders

Cerebral cortical disturbance

Drug ingestion

Inattention

Visual disorder

Congenital nystagmus

Cerebellar disorders

Pursuit adaptation

Increased gain
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Table 2. Impairment of smooth pursuit

Ipsilateral impairment  Parieto-temporo-occipital lobe (MT/MST)
Frontal eye field
Internal capsule
Midbrain tegmentum
Basis pontis
Cerebella-flocculus
Contralateral Caudal pontine tegmentum
impairment
Lateral medullary syndrome
Fastigial nucleus
Degenerative: AIDS, alzhemier dementia,
parkinson disease, progressive supranuclear
palsy, spinocerebellar ataxia, schizophrenia
Drugs: ethanol, barbiturate, benzodiazepine,
carbamaze-pine, chloral hydrate, methadone,
phenytoin,
Others: senescence, inattention

Omnidirectional
impairment
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