The frontal eye field of the cerebral cortex is involved in
generation of saccades to the contralateral side. After hemispheric
stroke, the eyes usually deviate toward the lesioned side because of
the unopposed action of the frontal eye field in the normal
hemisphere. With time, this deficit resolves. Seizures generally have
the opposite effect: the eyes deviate conjugately away from the
irritative focus. Parietal lesions disrupt smooth pursuit of targets
moving toward the side of the lesion. Bilateral parietal lesions
produce Balint’s syndrome, which is characterized by impaired eye-
hand coordination (optic ataxia), difficulty initiating voluntary eye
movements (ocular apraxia), and visuospatial disorientation
(simultanagnosia).

Horizontal Gaze Descending cortical inputs mediating horizontal
gaze ultimately converge at the level of the pons. Neurons in the
paramedian pontine reticular formation are responsible for controlling
conjugate gaze toward the same side. They project directly to the
ipsilateral abducens nucleus. A lesion of either the paramedian
pontine reticular formation or the abducens nucleus causes an
ipsilateral conjugate gaze palsy. Lesions at either locus produce
nearly identical clinical syndromes, with the following exception:
vestibular stimulation (oculocephalic maneuver or caloric irrigation)
will succeed in driving the eyes conjugately to the side in a patient
with a lesion of the paramedian pontine reticular formation but not in
a patient with a lesion of the abducens nucleus.

INTERNUCLEAR OPHTHALMOPLEGIA This results from damage to the
medial longitudinal fasciculus ascending from the abducens nucleus
in the pons to the oculomotor nucleus in the midbrain (hence,
“‘internuclear”). Damage to fibers carrying the conjugate signal from
abducens interneurons to the contralateral medial rectus
motoneurons results in a failure of adduction on attempted lateral
gaze. For example, a patient with a left internuclear ophthalmoplegia
(INO) will have slowed or absent adducting movements of the left
eye (Fig. 32-20). A patient 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



