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-Subclasses of eye movements

-Pathologic eye movements in stroke patients

-Pathologic eye movements in comatose patients

-Pathologic eye movements in vestibular 
disorders

-Cranial nerve palsies



Gaze shifting

-Saccades

-Smooth pursuit

-Vergence

Gaze holding

-Vestibular ocular reflex

-Optokinetic reflex



Saccades:

-Rapid rotation of the eyes that bring image onto 
the fovea

-Occurs spontanously in response to a sudden 
appearing object, or to scan a scene or to read 

-Voluntary or reflexive

-Fastest eye movements (3 saccades a second)

-Generated in the frontal lobes and are under 
contralateral control; that is, right frontal lobe 
stimulation will result in a saccadic eye 
movement to the left







Smooth pursuit

-Keeping a visible moving target on the fovea

-Isn’t ballistic like saccades, instead moves 
smoothly



Smooth pursuit eye movements are generated in 
the occipital parietal temporal cortex



 Brainstem structures that are used to generate 
pursuit eye movement





Vergence eye movements

-Aligns the fovea of each eye with target located 
at different distances from the observer.



Vestibular ocular reflex (VOR)

-Compensating for head movements by rotating 
the eyes in opposite direction

-This reflex prevents visual images from slipping 
on the surface of the retina as head position varies

-Head movements are sensed by labyrinth of the 
inner ear

Neuronal structures contributes to VOR

-Vestibular nucleus

-Abducens nucleus

-Oculomotor nucleus



-A recent Cochrane review of interventions for eye 
movement disorders in post-stroke patients concluded 
that “eye movement disorders may affect over 70% of 
stroke patients”

-Eye movement disorders may result in (a) “difficulty 
maintaining the normal ocular position” and (b) 
“difficulty moving the eyes appropriately” (ocular 
motility)

Interventions for disorders of eye movement in patients with stroke.
Pollock A1, Hazelton C, Henderson CA, Angilley J, Dhillon B, Langhorne P, Livingstone K, Munro FA, Orr H, Rowe FJ, Shahani
U.







-Conjugate lateral gaze disorder

-Dysfunction of the Medial Longitudinal 
Fasciculus (MLF)

-MLF is a heavily myelinated tract which connects 
PPRF-abducens nucleus complex to oculomotor
nucleus complex

-Bilateral INO= MS

-Older patient with an one sided INO, stroke











(a) Posterior parietal cortex 

-Unilateral spatial neglect (USN) 

-Impaired eye movements to the contralesional
hemifield

(b) Posterior occipito-temporal cortical areas 

-Visual field defect; homonymous hemianopia

-Abnormal eye movement into the hemianopic
visual field; USN), 

(c) Frontal lobe 

-Saccadic eye movement and smooth pursuit eye 
movement dysfunction







(d)Basal ganglia

-Impaired saccadic- and smooth pursuit eye 
movements; impaired convergence; USN 

(e) Thalamus 

-Conjugate gaze deviation contralateral to the side 
of the lesion; abnormal subjective visual vertical; 
inaccurate saccadic eye movements; USN

(f) Brainstem 

-Conjugate gaze abnormalities, nystagmus

(g) Cerebellum 

-Impaired smooth pursuit eye movements and 
VOR suppression; gaze-holding dysfunction; 



-Head turn or head tilt during near (close-up) 
tasks

-Avoidance of near tasks

-Closing or covering one eye during 
conversations and/or activities due to blurred 
vision or double-vision

-Having difficulty maintaining eye contact

-Neglecting one side of the body or space during 
functional activities

-Difficulty with activities of daily living due to 
poor eye-hand coordination – knocking objects 
over or missing objects during reaching



-Decreased attention during conversations and/or 
activities 

-Losing the place when reading

-Experiencing eye strain or headaches

-Not seeing people or objects approaching 
suddenly from one side

-Having difficulty concentrating on tasks

-Having difficulty “seeing” with or without 
glasses (cortical blindness)





(a) Roving eye movements 

-Slow random predominantly horizontal conjugate 
eye movements 

-Likely cause: metabolic encephalopathy (may be 
absent in deep coma), bilateral supranuclear lesions

(b) Ocular bobbing 

-Rapid, conjugate, downward movement; slow return 
to primary position

-Likely cause: Pontine strokes; other structural, 
metabolic, or toxic disorders

https://www.youtube.com/watch?v=YAUT15d1YB
U



(c) Ocular dipping 

-Slow downward movement; rapid return to 
primary position

-Likely cause: Unreliable for localization; follows 
hypoxic-ischemic insult or metabolic disorder

(d) Ping-pong gaze 

-Horizontal conjugate deviation of the eyes, 
alternating every few seconds

-Likely cause: metabolic encephalopathy, bilateral 
cerebral hemispheric dysfunction; toxic ingestion



(e) Periodic alternating gaze deviation 

-Horizontal conjugate deviation of the eyes, 
alternating every 2 minutes

-Likely cause: Hepatic encephalopathy; disorders 
causing periodic alternating nystagmus and 
unconsciousness or vegetative state

(f) Vertical myoclonus 

-Vertical pendular oscillations 

-Likely cause: Pontine strokes



(g) Horizontal myoclonus 

-Rapid horizontal pendular oscillations; the eyes 
appear to be shaking

-Serotonin toxicity

(h) Monocular eye movements 

-Small, intermittent, rapid monocular horizontal, 
vertical, or torsional movements

-Likely cause: Pontine or midbrain destructive 
lesions





-Partial to complete weakness of the muscles 
innervated by the 3rd nerve

-Ptosis of the eyelid, outward drifting of the eye, 
mydriasis (strongly suggest oculomotor nerve 
compression. 

-The affected eye is unable to look in towards the 
nose, up, or down 





-Congenital, secondary to serious head trauma, 
vascular abnormality, tumor, infection, 
demyelination, inflamation, migraine

-Oculomotor paralysis in an increasingly 
unresponsive patient suggests transtentorial
herniation

-If the pupil is spared, the cause is likely to be an 
ischemic process of the oculomotor nerve (DM)

-Neuroimaging, cerebral angiography



-Weakness of the muscle innervated by the 4th 
(trochlear) nerve (superior oblique muscle)

-These palsies are often difficult to detect because 
they affect vertical eye position predominantly 
when the eye is turn inward.

-The patient sees double images one above to the 
other.



-Many are idiopathic. Closed head trauma 
without skull fracture is a common cause

Aneurysms, tumors, and multiple sclerosis are 
rare causes

-Neuroimaging, usually diagnosis is obvious from 
the history and physical examination



-Weakness of the muscles innervated by the 
abducens nerve.

-The eye is turned inward; it moves outward 
sluggishly, reaching the midline at most.

-Idiopathic, DM, trauma, aneurysm, MS




