with bilateral injury to the medial longitudinal fasciculus will have
bilateral INO. Multiple sclerosis is the most common cause, although
tumor, stroke, trauma, or any brainstem process may be responsible.
One-and-a-half syndrome is due to a combined lesion of the medial
longitudinal fasciculus and the abducens nucleus on the same side.
The patient’s only horizontal eye movement is abduction of the eye
on the other side.
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Vertical Gaze This is controlled at the level of the midbrain. The
neuronal circuits affected in disorders of vertical gaze are not fully
elucidated, but lesions of the rostral interstitial nucleus of the medial
longitudinal fasciculus and the interstitial nucleus of Cajal cause supranuclear paresis of upgaze, downgaze, or all vertical eye movements.
Distal basilar artery ischemia is the most common etiology. Skew
deviation refers to a vertical misalignment of the eyes, usually constant
in all positions of gaze. The finding has poor localizing value because
skew deviation has been reported after lesions in widespread regions
of the brainstem and cerebellum.
Parinaud’s syndrome  Also known as dorsal midbrain syndrome, this
is a distinct supranuclear vertical gaze disorder caused by damage to
the posterior commissure. It is a classic sign of hydrocephalus from
aqueductal stenosis. Pineal region or midbrain tumors, cysticercosis,
and stroke also cause Parinaud’s syndrome. Features include loss of
upgaze (and sometimes downgaze), convergence-retraction nystagmus on attempted upgaze, downward ocular deviation (“setting sun”
sign), lid retraction (Collier’s sign), skew deviation, pseudoabducens
palsy, and light-near dissociation of the pupils.
Nystagmus This is a rhythmic oscillation of the eyes, occurring physiologically from vestibular and optokinetic stimulation or pathologically in a wide variety of diseases (Chap. 28). Abnormalities of the eyes
or optic nerves, present at birth or acquired in childhood, can produce
a complex, searching nystagmus with irregular pendular (sinusoidal)
and jerk features. Examples are albinism, Leber’s congenital amaurosis, and bilateral cataract. This nystagmus is commonly referred to
as congenital sensory nystagmus. This is a poor term because even in
children with congenital lesions, the nystagmus does not appear until
weeks after birth. Congenital motor nystagmus, which looks similar to
congenital sensory nystagmus, develops in the absence of any abnormality of the sensory visual system. Visual acuity also is reduced in
congenital motor nystagmus, probably by the nystagmus itself, but
seldom below a level of 20/200.
Jerk nystagmus  This is characterized by a slow drift off the target,
followed by a fast corrective saccade. By convention, the nystagmus is
named after the quick phase. Jerk nystagmus can be downbeat, upbeat,
horizontal (left or right), and torsional. The pattern of nystagmus may
vary with gaze position. Some patients will be oblivious to their nystagmus. Others will complain of blurred vision or a subjective to-and-fro
movement of the environment (oscillopsia) corresponding to the nystagmus. Fine nystagmus may be difficult to see on gross examination
of the eyes. Observation of nystagmoid movements of the optic disc on
ophthalmoscopy is a sensitive way to detect subtle nystagmus.
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Figure 39-20 Left internuclear ophthalmoplegia (INO). A. In primary position of gaze, the eyes appear normal. B. Horizontal gaze to
the left is intact. C. On attempted horizontal gaze to the right, the left
eye fails to adduct. In mildly affected patients, the eye may adduct
partially or more slowly than normal. Nystagmus is usually present in
the abducted eye. D. T2-weighted axial magnetic resonance image
through the pons showing a demyelinating plaque in the left medial
longitudinal fasciculus (arrow).
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Gaze-evoked nystagmus  This is the most common form of jerk nystagmus. When the eyes are held eccentrically in the orbits, they have a
natural tendency to drift back to primary position. The subject compensates by making a corrective saccade to maintain the deviated eye
position. Many normal patients have mild gaze-evoked nystagmus.
Exaggerated gaze-evoked nystagmus can be induced by drugs (sedatives, anticonvulsants, alcohol); muscle paresis; myasthenia gravis;
demyelinating disease; and cerebellopontine angle, brainstem, and
cerebellar lesions.
Vestibular nystagmus  Vestibular nystagmus results from dysfunction
of the labyrinth (Ménière’s disease), vestibular nerve, or vestibular
nucleus in the brainstem. Peripheral vestibular nystagmus often occurs
in discrete attacks, with symptoms of nausea and vertigo. There may
be associated tinnitus and hearing loss. Sudden shifts in head position
may provoke or exacerbate symptoms.
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