Editorial Commentary

Audio-Vestibular Pathways Dysfunction and Testing in
Parkinson’s Disease

Instability and falls and rapid eye movement (REM) sleep
behavior disorder is commonly seen in parkinsonian
disorders and suggests brainstem involvement. Parkinson’s
disease and atypical parkinsonian disorders affect various
structures in the brainstem. Apart from checking eye
movements (nystagmus, saccades, and pursuit movements),
we can also study the involvement of central auditory and
central vestibular pathways by testing brainstem auditory
evoked responses (BAER) and vestibular evoked myogenic
potential (VEMP).

The BAER is a relatively old test, and we know that
prolongation of the I-III interpeak interval, in the presence
of a prolonged [-V interpeak interval, reflects an abnormality
within the neural auditory pathways between the distal eighth
nerve on the stimulated side and the lower pons. The major
generators of wave 11 are in the caudal pons while wave V is
at the level of the mesencephalon.

VEMP is a relatively new vestibular function test
performed by stimulating one ear with repetitive pulse
or click sound stimulation and then measuring surface
electromyographic (EMG) responses over selected muscles,
averaging the reaction of the muscle electrical activity
associated with each sound click or pulse. VEMPs are
short-latency muscle reflexes recorded from the neck or
eye muscles with surface electrodes. Assessment of VEMPs
can be used to evaluate vestibular pathways in the lower
brainstem (cVEMP) or upper brainstem (0VEMP). They assess
the otoliths and vestibular system. The cVEMP represents
a form of otolithic vestibulocollic reflex while the oVEMP
represents an otolithic vestibuloocular reflex.

cVEMP assesses vestibular signals from the saccule carried
via the vestibulospinal tract and the cervical vestibulocollic
pathway to the ipsilateral sternocleidomastoid. It is performed
by stimulation of one ear with clicking sounds while recording
a surface EMG over the ipsilateral sternocleidomastoid muscle.
There is momentary inhibition of muscle tone in the ipsilateral
sternocleidomastoid muscle, and surface EMG responses are
averaged to yield a biphasic waveform response, whose latency
and amplitudes are measured.

oVEMP assesses the vestibular signals from the utricle via the
superior vestibular nerve, which to the contralateral medial
longitudinal fasciculus and the oculomotor nucleus. Averaged
surface EMG responses are measured from the contralateral
inferior oblique muscle to yield a biphasic waveform.

An isolated absent cVEMP would place the lesion at or below
the vestibular nucleus, anabsent oVEMP would indicate a
lesion at or above the vestibular nucleus, and a combined

cVEMP/oVEMP abnormality would suggest a lesion in the
vestibular nucleus or root entry zone.!?

VEMPs have been studied in various disorders of the brainstem
including strokes and demyelination, which showed abnormalities
correlating with or even without imaging abnormalities.™

Several studies have looked at VEMPs in Parkinson’s disease
and other parkinsonian disorders. VEMP abnormalities have
correlated with the severity of Parkinson’s disease. They have
been shown altered in PD, and the severity of the abnormalities
correlated with the severity of the disease. The abnormalities
were significantly correlated with postural instability and Rem
behavior sleep disorder (RBD) also.B#

VEMPS have been shown to be abnormal in idiopathic RBD
also.P!

Thus, possibly along with RBD, it may be worth looking at
VEMPs as a biomarker to detect Parkinson’s at an early stage
for intervention.

Venhovens et al. also examined BERA and VEMP and
demonstrated vestibular dysfunction to be highly prevalent in both
PD and atypical Parkinsonism patients compared with healthy
subjects and to be associated with an increased risk for falling.®”

So BERA and VEMP may help in finding those cases of
Parkinsonism who are at higher risk of falls and institute
preventive interventions.

The present study studies a cohort of Indian patients with
Parkinson’s disease and has demonstrated abnormalities in the
VEMP and BAER as well as correlation with RBD and postural
instability. It would be worth looking at a long-term follow-up
to see if the abnormalities could be used to predict and prevent
falls and to diagnose PD at an earlier stage in cases of RBD.

To summarize, BERA and VEMP offer a way of looking for
brainstem abnormalities in parkinsonian patients to detect
those at risk of falls and along with RBD could be useful as a
biomarker to detect PD in early stages.

Sudhir Kothari

Department of Neurology, Poona Hospital and Research Centre, Pune,
Maharashtra, India

Address for correspondence: Prof. Sudhir Kothari,
Department of Neurology, Poona Hospital and Research Centre, Pune,
Maharashtra, India. E-mail: drsudhirkothari@poonahospital.org

REFERENCES

1. Rosengren SM, Colebatch JG. The contributions of vestibular evoked
myogenic potentials and acoustic vestibular stimulation to our
understanding of the vestibular system. Front Neurol 2018;9:481.

2. Fife TD, Colebatch JG, Kerber KA, Brantberg K, Strupp M, Lee H, et al.

© 2006 - 2021 Annals of Indian Academy of Neurology | Published by Wolters Kluwer - Medknow -




Kothari: Audio-vestibular pathways in PD

Practice guideline: Cervical and ocular vestibular evoked myogenic
potential testing. Neurology 2017;89:2288-96.

de Natale ER, Ginatempo F, Paulus KS, Manca A, Mercante B,
Pes GM, et al. Paired neurophysiological and clinical study of the
brainstem at different stages of Parkinson’s disease. Clin Neurophysiol
2015;126:1871-8.

de Natale ER, Ginatempo F, Paulus KS, Pes GM, Manca A, Tolu E, et al.
Abnormalities of vestibular-evoked myogenic potentials in idiopathic
Parkinson’s disease are associated with clinical evidence of brainstem
involvement. Neurol Sci 2015;36:995-1001.

de Natale ER, Ginatempo F, Laccu I, Figorilli M, Manca A, Mercante B,
et al. Vestibular evoked myogenic potentials are abnormal in idiopathic
REM sleep behavior disorder. Front Neurol 2018;9:911.

Venhovens J, Meulstee J, Bloem BR, Verhagen WI. Neurovestibular
analysis and falls in Parkinson’s disease and atypical parkinsonism. Eur
J Neurosci 2016;43:1636-46.

7. Venhovens J, Meulstee J, Bloem BR, Verhagen WIM.
Neurovestibular dysfunction and falls in Parkinson’s disease and
atypical parkinsonism: A prospective 1 year follow-up study. Front
Neurol 2020;11:580285.

Submitted: 16-Feb-2021  Revised: 23-Jan-2021  Accepted: 16-Feb-2021
Published: 28-Apr-2021

This is an open access journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build
upon the work non-commercially, as long as appropriate credit is given and the new creations are
licensed under the identical terms.

For reprints contact: reprints@medknow.com

DOI: 10.4103/aian.AIAN_70_21

-Annals of Indian Academy of Neurology | Volume 24 | Issue 2 | March-April 2021 m




