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Vestibular evoked myogenic potentials (VEMPs) in systemic disease
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Check for
updates

Recording of vestibular evoked myogenic potentials (VEMPs) is
a non-invasive electrophysiological method to determine function
and dysfunction of the vestibular nervous system (both peripheral
and central), which pertains more specifically to otolith function.
Clinical indications that have been examined up to now mainly
involve specific vestibular causes such as vestibular neuritis, supe-
rior semicircular canal dehiscence, vestibular migraine and
Meniere’s disease. However, causes of vestibular dysfunction have
rarely been systematically documented in the literature. According
to a literature search on PubMed, there are no known reports of
VEMP findings in cases such as mastocytosis, chronic fatigue syn-
drome, systemic vasculitis, sarcoidosis, hypothyroidism, adrenal
insufficiency, coeliac disease, ulcerative colitis, Crohn’s disease,
hypertension, metabolic syndrome, Grave’s disease, systemic lupus
erythematosus, atherosclerosis, sickle cell disease and myasthenia
gravis. However, a few reports exist with respect to type-2 diabetes
(diabetes mellitus). D’Silva et al. (2017) reported a significant
increase in abnormal ocular (oVEMP) and cervical (cVEMP)
responses compared to normal controls. However, this was based
on absolute latency and the presence or absence of a response.
Amplitude was not analyzed, even though muscle contraction
was monitored in the cVEMP group. Therefore what has been
labelled as normal may in fact have been a response reduced in
amplitude. Details were not provided as to what percentage of
abnormal results was either a delayed or an absent response. This
is unfortunate as a delayed response may typically suggest central
rather than peripheral dysfunction (although there are exceptions).
Ren et al. (2018) did not control for sternocleidomastoid muscle
contraction, making their cVEMP amplitude measurements unreli-
able. Unfortunately, latency was not measured. It is remarkable
that another well-performed study (Bektas et al., 2008) did not find
any cVEMP abnormalities in diabetic patients. However, although
vestibular symptoms are usually present (Perez et al., 2001), none
of the patients in the above study had such symptoms.

Only one study was found with respect to fibromyalgia (Bayazit
et al., 2010). Again amplitude measurements were unreliable here
due to failure to control for muscle contraction. However, what
was interesting in that study is a selective prolongation of n23
absolute latency, in contrast to the p13 absolute latency which
was not significantly different from normal controls. In a study of
patients with Human T cell lymphotropic virus type-associated
myelopathy/tropical spastic paraparesis (Labanca et al.,, 2015),
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amplitudes were not evaluated, with latency used as the only mar-
ker of abnormality. In addition, abnormalities were taken for
granted to indicate involvement of the vestibulospinal tract, with-
out taking into account that peripheral vestibular involvement
may also have been a cause. Good and accepted methodology, with
EMG monitored, was applied in a study related to rheumatoid
arthritis, with the measurement of both latency and amplitude
(Heydari et al., 2015). Significant prolongation in absolute latencies
was found with no changes in amplitude in this patient group.

Clearly there is a need for further publications with respect to
the effect of systemic disease on VEMPs, not only because such
studies are rare but because studies with good and accepted
methodology and interpretation are needed also. Therefore, the
article by Jung et al. (2019) published in this issue of Clinical
Neurophysiology that relates cVEMP measurements to glomerular
filtration rate and free thyroxine level in the elderly is highly wel-
come in this respect. In this study, they report that decreased
glomerular filtration rate and increased free thyroxine, as well as
aging, appear to alter saccule pathway related activity as mani-
fested in the cVEMP. Amplitude was altered and not waveform
latency, and the possible reasons for this are analyzed in detail in
the feature paper. Unfortunately oVEMPs were not studied.

It is difficult to generalize here with respect to systemic disor-
ders and the effects on the recorded VEMPs. We would like to
answer the question as to whether amplitude or latency is prefer-
entially affected, but the literature is too incomplete. This would be
an interesting fact to know, but further studies are needed. Most of
the initial studies described above require validation. A thorough
history should include noting comorbid conditions, as listed above,
that may cause alterations in VEMPs. An abnormal VEMP may not
necessarily indicate pure vestibular dysfunction but may be a
result of systemic causes.
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