
Injury to structures surrounding fascicles of the oculomotor nerve
descending through the midbrain has given rise to a number of
classic eponymic designations. In Nothnagel’s syndrome, injury to
the superior cerebellar peduncle causes ipsilateral oculomotor palsy
and contralateral cerebellar ataxia. In Benedikt’s syndrome, injury to
the red nucleus results in ipsilateral oculomotor palsy and
contralateral tremor, chorea, and athetosis. Claude’s syndrome
incorporates features of both of these syndromes, by injury to both
the red nucleus and the superior cerebellar peduncle. Finally, in
Weber’s syndrome, injury to the cerebral peduncle causes ipsilateral
oculomotor palsy with contralateral hemiparesis.

In the subarachnoid space, the oculomotor nerve is vulnerable to
aneurysm, meningitis, tumor, infarction, and compression. In
cerebral herniation, the nerve becomes trapped between the edge of
the tentorium and the uncus of the temporal lobe. Oculomotor palsy
also can result from midbrain torsion and hemorrhage during
herniation. In the cavernous sinus, oculomotor palsy arises from
carotid aneurysm, carotid cavernous fistula, cavernous sinus
thrombosis, tumor (pituitary adenoma, meningioma, metastasis),
herpes zoster infection, and the Tolosa-Hunt syndrome.

The etiology of an isolated, pupil-sparing oculomotor palsy often
remains an enigma even after neuroimaging and extensive
laboratory testing. Most cases are thought to result from
microvascular infarction of the nerve somewhere along its course
from the brainstem to the orbit. Usually, the patient complains of
pain. Diabetes, hypertension, and vascular disease are major risk
factors. Spontaneous recovery over a period of months is the rule. If
this fails to occur or if new findings develop, the diagnosis of
microvascular oculomotor nerve palsy should be reconsidered.
Aberrant regeneration is common when the oculomotor nerve is
injured by trauma or compression (tumor, aneurysm). Miswiring of
sprouting fibers to the levator muscle and the rectus muscles results
in elevation of the eyelid upon downgaze or adduction. The pupil
also constricts upon attempted adduction, elevation, or depression of
the globe. Aberrant regeneration is not seen after oculomotor palsy
from microvascular infarct and hence vitiates that diagnosis.


