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Fig. 1 Vertigo/dizziness of central and peripheral origin.

The sense of balance is based on spatial orientation obtained from visual, vestibular, and somatosensory inputs (A). Vertigo/dizziness is an

abnormal sensation caused by a mismatch between vestibular input and other sensory inputs (B).

Fig. 2 Eye movements induced by semicircular canal stimulation.

Blue double-headed arrows indicate lymphatic flow in the semicircular canals. Black double-headed arrows indicate eye ball movements. Black

single-headed arrows indicate the direction of nystagmus (quick phase seen from the front).

AC, anterior semicircular canal; LC, lateral semicircular canal; PC, posterior semicircular canal.
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Fig. 3 Mixed vertical-torsional nystagmus induced by Dix-Hallpike test in posterior semicircular canal type benign paroxysmal positional vertigo.

Arrows indicate the direction of the quick phase of nystagmus.
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Fig. 4(A) Horizontal direction-changing nystagmus induced by supine head-roll test in lateral semicircular canal type benign paroxysmal
positional vertigo.
Horizontal direction-changing geotropic nystagmus is seen in canalolithiasis, and horizontal direction-changing apogeotropic nystagmus is seen
in cupulolithiasis. Arrows indicate the direction of the quick phase of nystagmus.

Fig. 4(B) Difference in endolymph and cupula movements between canalolithiasis and cupulolithiasis.

AC, anterior semicircular canal; LC, lateral semicircular canal; PC, posterior semicircular canal.
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Fig. 5 Eye movements of peripheral vestibular disorders other than benign paroxysmal positional vertigo.

Combined involvement of all three canals on one side causes a mixed horizontal-torsional nystagmus. AC, anterior semicircular canal; LC,

lateral semicircular canal; PC, posterior semicircular canal.

Table 1 Neurological signs and symptoms in central vertigo/dizziness.

Symptoms

Signs Responsible lesion

Double vison

Skew deviation

Blurred/impaired vision

Horner syndrome

Speech difficulty

Facial droop

Weakness

Numbness

Clumsy hand/speech difficulty

Unsteadiness

Strabismus
Nystagmus (gaze-evoked)
Dysarthria
Limb palsy
Sensory impairment

Limb ataxia/dysarthria

Truncal ataxia

Midbrain, pons
Medulla
Cerebellum
Medulla
Medulla

Facial palsy Pons

Midbrain, pons, medulla

Thalamus, pons, medulla

Cerebellum (SCA, AICA)
Cerebellum (PICA)

SCA, superior cerebellar artery area; AICA, anterior inferior cerebellar artery area; PICA, posterior inferior

cerebellar artery area.
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Fig. 6 Horizontal vestibular eye deviations in brainstem and cerebellar lesions.
In brainstem lesions, the vestibular nucleus is damaged and the eyes deviate ipsilaterally (contralesional nystagmus appears). In cerebellar
lesions, the vestibular nucleus is disinhibited and the eyes deviate contralaterally (ipsilesional nystagmus appears). III, oculomotor nucleus;
MLE medial longitudinal fasciculus; VI, abducens nucleus; VN, vestibular nucleus.

Fig. 7 Vertical and torsional vestibular eye deviations in brainstem lesions at various levels.

Arrows indicate the ocular motor effects of semicircular-ocular reflex. AC, anterior semicircular canal; PC, posterior semicircular canal, III,
oculomotor nucleus; IV, trochlear nucleus, VN, vestibular nucleus.
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Fig. 8 Vestibular compensation.

(A) Normal. (B) Unilateral vestibular damage. (C) Cerebellar suppression of the contralateral vestibular nucleus. VI, abducens nucleus; VN,

vestibular nucleus.
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Fig. 9 Chronic post-lateral medullary infarction dizziness.

(A) Pathologic disinhibition of the vestibular nucleus from the cerebellum is a mechanism of chronic post-lateral medullary infarction dizziness.

(B) Chronic post-lateral medullary infarction dizziness can be ameliorated by enhancing the effect of the cerebellum using repetitive

transcranial magnetic stimulation. VI, abducens nucleus; VN, vestibular nucleus.
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Abstract

Vertigo and dizziness

Ken Johkura, M.D., Ph.D."

D Department of Neurology, Yokohama Brain and Spine Center

Pathophysiology of vertigo/dizziness can be understood by eye deviation (nystagmus). In benign paroxysmal
positional vertigo, eye deviation of causative semicircular canal stimulation is directly observed. In other peripheral
vestibular disorders, eye deviation results from the sum of unilateral all semicircular canal disorders. The central
vestibular pathway is controlled by the cerebellum. Thus, in vertigo/dizziness of central origin, not only eye deviation
due to impairment of the central vestibular pathway but also deviation due to disinhibition of the pathway from the
cerebellum is observed. The cerebellar control on the central vestibular pathway also plays an important role in
vestibular compensation. When treating vertigo/dizziness, it is necessary to understand the pathophysiology of the
vertigo/dizziness, to set the treatment target based on the pathophysiology, and to intervene for the target.

(Rinsho Shinkeigaku (Clin Neurol) 2021;61:279-287)
Key words: vertigo, dizziness, neurological signs and symptoms, nystagmus, chronicity




