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Vestibular Evoked Myogenic Potential

Sung Hun Kim, M.D., Eui Cheol Nam, M.D.*

Department of Neurology, Otolaryngology* College of Medicine, Kangwon National University

Loud click or tone burst sound can activate vestibular receptor and evoke reflex changes in tonic el ectromyographic
activity within the stenocleidomastoid muscles. This reflex is assumed to originate in the saccule, the afferent pathways
being the inferior vestibular nerve, and the efferent pathways the vestibulospinal tract. Averaging these muscular
responses allows vestibular evoked myogenic potentials (VEMP) to be obtained. The earliest response ipsilateral to a
loud click, p13n23, is dependent upon vestibular activation, specifically saccular afferents. These new techniques are
beginning to be applied clinicaly in the patient of vestibular neuritis, Meniere' s disease, acoustic neuromas, Tullio phe-
nomenon, etc. VEMP recording will provide both a straightforward non-invasive exploration of each vestibule indepen-
dently and an attractive method by which to explore otolithic receptors and vestibulospinal pathways.
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Figure 1. Schematic of the utricle and saccule. These sensory organs in the inner ear primarily respond to linear acceleration such as
due to orientation to gravity, but the saccule is al'so somewhat sensitive to sound. Thisisthe basis of the VEMP test
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Figure 2. Schematic diagram of disynaptic and trisynaptic excitatory (A) and inhibitory (B) sacculo-neck motoneuron connections.
Saccular nerve contacts excitatory (S) and inhibitory (1) 2nd-order vestibular neurons. These project directly or indirectly (via spinal
cord interneurons and/or reticulospinal neurons) to neck extensor and flexor moroneurons. Thick lines: strong connections. Thin
lines: weaker connections. Locations of excitatory and inhibitory interneurons have not been identified, nor have midline crossing
points within medial vestibulospina tract (MVST) and/or reticulospina tract. Only ipsilateral excitatory pathway to neck extensors
projects through ipsilateral lateral vestibulospiana tract (i-LVST). Note qualitatively bilaterally symmetrical innervation pattern of
sacculo-neck reflexes.
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Figure 3. 100dB(nHL) tone burst to each ear evoked normal
p13n23 potentialsin the ipisilateral sternocleidomastoid mus-

cles.
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Figure 4. VEMP waveforms were recorded at the initial stage
in the right ear (A) 10 months &fter the onset in the right ear
(B) and in the left ear (C) The stimulus intensity is 105 dB.
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Figure 5. Click-evoked vestibular-evoked myogenic potentials
for apatient with clinical evidence of the Tullio phenomenon
(sound activation of the vestibular apparatus) on the |eft side. The
two sides show similar responses with the loudest stimulus
(100dB nHL) but the threshold is abnormally reduced (65dB) on
the affected side, whereas the unaffected side had a (normal)
threshold of 90dB. This patient had radiological evidence of
dehiscence of the superior semicircular canals bilaterally, but the
click threshold correctly identified the symptomatic side. SCM,
Sternocleildomastoid muscles.
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