Saccadic System
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Saccade is a rapid eye movement to shift the fovea to objects of visual interest. Abnormalities of saccades offer important clues in
the diagnosis of a number of neurologic disorders. Disorders of saccades consist of abnormalities of velocity, accuracy, initiation, and
the presence of saccadic intrusions and oscillations. In this review, we explore the anatomy of horizontal and vertical saccades, dis-
cuss practical aspects of their examination, and review how saccadic abnormalities in neurologic disorders aid in diagnosis, with vid-

eo demonstration of classic examples.
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Figure 1. Drawing of the brainstem of a monkey, showing the
locations of areas discussed in the main text (Hepp et al. 1989).
1, oculomotor nucleus; IV, trochlear nucleus; VI, abducens nu-
cleus; Med. RF, medullary reticular formation; MRF, midbrain
reticular formation; NIC, interstitial nucleus of Cajal; NPH, nu-
cleus prepositus hypoglossi; PPRF, paramedian pontine retic-
ular formation; riMLF, rostral interstitial nucleus of the medial
longitudinal fasciculus; SC, superior colliculus.
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Table 1. Anatomic substrates of saccadic generation

NESPIY

Pulse Step
Burst Pause Neural integrator
Horizontal PPRF Nucleus raphe interpositus Medial vestibular nucleus
Flocculus
. . Nucleus raphe interpositus Intersfital HUCIE.US of Cajal .
Vertical riMLF Nucleus prepositus hypoglossi

Medial vestibular nucleus

Flocculus

PPRF, paramedian pontine reticular formation; riMLF, rostral interstitial nucleus of the medial longitudinal fasciculus
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4) Saccadic intrusions or oscillations
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Figure 2. Schematic view of connections responsible for saccadic
lateropulsion. The climbing fibers originating from the contralateral
inferior olive terminate in lobule VII of cerebellar cortex with an in-
hibitory action. In turn, these Purkinje cells inhibit ipsilateral fastigial
nucleus cells. Finally, the output of ipsilateral fastigial nucleus acti-
vates the contralateral paramedian pontine reticular formation,
through the uncinate fasciculus. 1. medial medullary syndrome, 2.
lateral medullary syndrome, 3. superior cerebellar artery syndrome.
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Figure 3. Saccadic intrusions and oscillations. A) square-wave
jerks (1-5°), B) macrosqaure wave jerks (10-40°), C) macro-
saccadic oscillations, D) ocular flutter.
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