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Ocular motility disorders associated with midbrain lesion

Vertical gaze is mediated by three main nuclei, the rostral interstitial nucleus of the medial longitudinal fasciculus (riMLF), interstitial 
nucleus of Cajal (INC) and nucleus of the posterior commissure (NPC) that are located in the upper midbrain. In primates, coordi-
nated actions are required for vertical gaze generation among these three nuclei. The riMLF, INC and NPC are known to project their 
axons to the oculomotor nuclear complex via distinct pathways. Therefore the midbrain lesions generate various patterns of vertical 
gaze palsy in humans.
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Table 1. Clinical findings with lesions of the rostral interstitial nucleus of MLF (riMLF)

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 2. Clinical Findings with lesions of the interstitial nucleus of Cajal (INC)

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
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Table 3. Clinical findings with lesions of the posterior commisure 

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)


