Neuro-otology

Seong-Hae Jeong
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Symptoms and signs of neuro-otologic disorders are critical components in the diagnostic assessment of patients with vestibular
symptoms such as vertigo, dizziness, unsteadiness, and oscillopsia. Most diagnoses can be accomplished at the bedside. An under-
standing of key diagnostic principles is essential for all clinicians, who are often faced with determining whether such patients war-
rant urgent diagnostic testing or hospital admission. This lecture introduces core concepts in the understanding of directed history
taking and physical examination in patients with dizziness and imbalance.
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Table 1. Overview of the (a) anatomical origin of ocular motor disturbances and nystagmus and (b) of the functional anatomy of the

cerebellum.

Ocular motor finings

Suspected lesions

Anatomical origin of oculomotor disturbances and nystagmus
Isolated vertical saccadic paresis

Isolated horizontal saccadic paresis, isolated unilateral
horizontal saccadic paresis

Hypermetric saccades

Midbrain (riMLF)
Pons (PPRF) lesion ipsilateral to PPRF

Cerebellum [fastigial nucleus; also in Wallenberg syndrome (toward the side of the

lesion) and medial medullary syndrome (contralesional)] affecting cerebellar

pathways)

Isolated vertical gaze-evoked nystagmus (up and down) Midbrain (INC, the neuronal integrator of vertical and torsional eye movements)

Isolated gaze-evoked nystagmus (right and left)

Pontomedullary/cerebellar (nucleus prepositus hypoglossi (NPH), vestibular nuclei,

vestibule-cerebellum [of the neuronal integrator of horizontal eye movements])

Internuclear ophthalmoplegia (INO)
Downbeat nystagmus

Upbeat nystagmus
Convergence-retraction nystagmus

Ipsilateral MLF (lesion on the side of impaired eye adduction)
Mostly cerebellum with bilateral flocculus impairment

Medulla oblongata or midbrain

Midbrain (posterior commissure)

Functional anatomy of the cerebellum with regard to oculomotor disturbances and nystagmus

Flocculus/paraflocculus
of the VOR
Unilateral flocculus(human, acute infarction)
VOR
Unilateral tonsil(human, acute infarction)
normal VOR
Nodulus/uvula
Vermis/fastigial nucleus

Saccadic pursuit, downbeat nystagmus, rebound nystagmus, impaired visual fixation
Mild saccadic pursuit, large horizontal nystagmus without fix, mild GEN, abnormal
saccadic pursuit(ipsilat.>contralat.), small horizontal nystagmus without fix, GEN,

Central positional nystagmus, periodic alternating nystagmus
Hypometric (dorsal vermis) or hypermetric (fastigial nucleus) saccades

INC interstitial nucleus of Cajal, MLF medial longitudinal fasciculus, PPRF paramedian pontine reticular formation, riMLF rostral interstitial
nucleus of the medial longitudinal fasciculus, VOR vestibulo-ocular reflex, modified from ref.
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Table 2. Four major clinical categories of dizziness and vertigo

* Acute spontaneous vertigo
- Stroke vs. Vestibular neuritis
* Recurrent spontaneous vertigo
- Vertebrobasilar insufficiency/ Meniere's disease/ Migraine/
Psychogenic dizziness
* Recurrent positional vertigo
- Benign paroxysmal positional vertigo
« Chronic dizziness and imbalance
- Bilateral Vestibulopathy /Multisensory/ Psychogenic/
Degenerative dizziness

Table 3. Brain imaging indication for dizzy patients

. Dizziness with neurological deficit

. Dizziness with severe postural imbalance

. Dizziness with severe headache which has never been experienced
. Dizziness with central ocular motor findings

. Spontaneous nystagmus without positive head impulse test

. No improvement of acute vertigo for 48 hours
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2. HEEXISE (Recurrent spontaneous vertigo)
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Figure 3. Diagnostic approach to patients with disequilibrium
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