Gaze Palsy
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The premotor substrates for conjugate gaze and vergence eye movements are in the brainstem. The substrates specific for vertical
gaze, vergence, and ocular counter-rolling are in the mesodiencephalic region, whereas those for horizontal eye movements are
mainly in the pons. Our understanding of the mechanisms for eye movements is based on clinicopathological and radiological corre-
lation as well as animal and bioengineering experiments. With the exception of reflexive movements such as the VOR and fast phas-
es of nystagmus, cerebral structures determine when and where the eyes move, whereas brainstem mechanisms determine how they
move. In other words, voluntary eye movements are generated in the brainstem but are triggered by the cerebral cortex.
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Figure 1. Hypothetical scheme for anatomic circuits media-
ting horizontal gaze
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Table 1. Clinical findings with lesions of the abducens nu-
cleus

1. Loss of all conjugate movements toward the side of the
lesion-“ipsilateral, horizontal gaze palsy”

2. Contralateral gaze deviation, in acute phase
3. Vergence and vertical movements may be spared

4. In the intact hemifield of gaze, horizontal movements may be
preserved, but ipsilaterally directed saccades are slow

5. Horizontal gaze-evoked nystagmus on looking contralaterally
6. Ipsilateral facial palsy often associated
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Table 2. Clinical findings with lesions of the medial longi-
tudinal fasciculus

1. Weakness or paralysis of adduction on the side of the medial
longitudinal fasciculus (MLF) lesion for conjugate movements-when
partial, best detected with saccades, giving the appearance of
“adduction lag”

2. Adduction may be preserved during convergence

3. Dissociated horizontal “nystagmus” most evident in the eye
contralateral to the MLF lesion as a series of abducting saccades
with postsaccadic drifts

4. Skew deviation—vertical misalignment with the higher eye on the
side of the lesion

5. Dissociated vertical-torsional nystagmus-usually upbeat with
ipsiversive (top pole beating to side of the lesion) torsional, but
may be seesaw or downbeat

6. Bilateral INO also causes gaze-evoked vertical nystagmus, impaired
vertical pursuit, and decreased vertical vestibular responses,
especially for upward head movements

7. Small-amplitude, saccadic intrusions may interrupt fixation

Table 3. Clinical findings with lesions of the paramedian
pontine reticular formation

1. Loss of horizontal saccades directed toward the side of the lesion,
in all fields of gaze

2. Contralateral gaze deviation, in acute phase
3. Gaze-evoked nystagmus on looking contralateral to the lesion
4. Pursuit and vestibular eye movements may be impaired

5. Bilateral lesions cause total horizontal gaze palsy and slowing of
vertical saccades
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Table 4. Clinical findings with lesions of the rostral interstitial
nucleus of MLF

Unilateral lesion

1. A mild and variable defect of downward saccades

2. Loss of ipsitorsional quick phases( e.g., with a right riMLF lesion,
quick phases that are clockwise from the patient’s viewpoint(top
pole beating toward the right ear) are lost

3. Static, contralesional torsional deviation (top pole) with torsional
nystagmus (top pole) beating contralesionally

Bilateral lesion

1. More profound defect of vertical saccades that may be more
pronounced for downward than upward eye movement

2. Vertical gaze holding, VOR, and pursuit, and horizontal saccades are
preserved

Table 5. Clinical findings with lesions of the interstitial nucleus
of Cajar

Unilateral lesion

1. Impaired gaze-holding function in the vertical and torsional planes
following saccades to tertiary positions

2. Ocular tilt reaction: skew deviation (ipsilateral hypertropia),
extorsion of the contralateral eye and intorsion of the ipsilateral eye,
and contralateral head tilt

3. Torsional nystagmus that has ipsilesional quick phases—top pole
beats to the side of the lesion; downbeat nystagmus may also be
present

Bilateral lesion

1. Reduced range of all vertical eye movements but saccades not
slowed

Table 6. Clinical findings with lesions of the posterior commis-
sure

1. Impairment of all classes of vertical eye movements, especially
upward, with loss of vertical gaze-holding (neural integrator)
function

2. Attempted upward or horizontal saccades evokes
“convergence-retraction nystagmus”

3. Pathologic lid retraction while looking straight ahead (Collier’s sign)

4. Pupils are mid-dilated and may show a smaller reaction to light than
to a near stimulus(light-near dissociation)
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