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More than a half century after description and application of
caloric testing by Róbert Bárány, Halmagyi and Curthoys (1988)
described the horizontal head impulse test as a practical and expe-
ditious method to study vestibular function, with special emphasis
on the horizontal semicircular canal. The head impulse test
enabled clinicians to test individual semicircular canal function
in each ear. Hypoactive canal function in response to a rapid head
acceleration, as the subject looks at a center fixation point, charac-
teristically, failure to maintain fixation requires a refixating sac-
cade. Development of rapid video -cameras adapted to light
goggles and a head accelerometer, resulted in precise quantitative
measures of canal function to calculate the gain (ratio) between
the head and eye movement, and to record amplitude and latency
of corrective saccades: Video head impulse test (vHIT)
(MacDougall et al., 2009). This testing devices are widely available
and utilized now routinely in Vestibular Medicine clinics.

Parallel to the advances of semicircular canal function, vestibu-
lar evoked potentials emerged to test otolith function (Colebatch
and Halmagyi, 1992; and Colebatch et al., 1994). The study from
Yacovino et al., 2021), published in this issue of Clinical Neurophys-
iology Practice studied the spectrum of acute vestibular neuropathy
utilizing a vestibular protocol that involved individual, multiaxial
canal function and test of utricule and saccule function: Ocular
vestibular evoked potentials (oVEMPs) and myogenic, cervical
evoked potentials (cVEMP) respectively. Their retrospective study
categorized the spectrum of peripheral vestibulopathy in acute
patients with vertigo, lasting longer than 24 h. The 35 patients
recruited over the span of four years, demonstrated diagnostic
abnormalities. All patients had pathologic nystagmus, thus indicat-
ing that the acute vestibular injury was active, presumably in dif-
ferent degree of compensation. They diagnosed unilateral superior
vestibular neuritis in 57.1%, unilateral superior/inferior vestibular
neuritis in 28.5% of cases, bilateral superior division in 8.5% and
unilateral inferior division in 5.7% of cases.
This important work has major implications. While testing of
the multiaxial vHIT is a routine test in acute vestibular syndrome
patients (AVS), along with the HINTS triad (Kattah et al., 2009).
VEMPs in the acute setting are not performed, because presumed
patient’s inability to cooperate. The Yacovino et al. study shows
how early VEMP testing is a possibility (Yacovino et al., 2021), per-
haps once the acute autonomic symptoms subside, usually within
24 h after symptom onset. One additional comprehensive vestibu-
lar test protocol as utilized in this study, also retrospective in nat-
ure, showed value of testing multiaxial canal and otolith function
protocol mostly in acute vestibular neuropathy, and subacute
and chronic vestibulopathies (Tarnutzer et al., 2020). A prospective
study will be necessary to test not only diagnostic accuracy, but
also practical information as to timing of testing during the first
patient encounter.

An important unique contribution of Yacovino, Zanotti, and
Cherchi resides on the incorporation of the microanatomy studies
of the temporal bone, and the potential anatomic correlation with
their applied vestibular protocol results. They rightly suggest that
the fibers innervating the canals, particularly those from the hori-
zontal canal represent only a small percentage of the total fibers in
the vestibular nerves, and are, therefore, more vulnerable to injury
than the larger nerve fiber bundles from the otolith organs.

Unlike the previous century vestibular testing focused on suba-
cute and chronic vestibular disorders, the future of Vestibular Med-
icine depends on studies like the Yacovino et al. contribution, as it
enables a comprehensive bedside vestibular testing of ‘‘acute
patients”, to precisely make a diagnosis, avoid needless testing,
and guide appropriate management. Future experience with diag-
nosis and management of AVS will likely be a routine in clinical
medicine, indeed the ECG of the eyes (Newman-Toker et al., 2013).

Declaration of Competing Interest

The author declares no conflict of interest.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.cnp.2021.03.005&domain=pdf
https://doi.org/10.1016/j.cnp.2021.03.005
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.cnp.2021.03.005
http://www.sciencedirect.com/science/journal/2467981X
http://www.elsevier.com/locate/cnp


J.C. Kattah Clinical Neurophysiology Practice 6 (2021) 135–136
References

Colebatch, J.G., Halmagyi, G.M., 1992. Vestibular evoked potentials in human neck
muscles before and after unilateral vestibular deafferentation. Neurology 42 (8).

Colebatch, J.G., Halmagyi, G.M., Skuse, N.F., 1994. Myogenic potentials generated by
a click-evoked vestibulocollic reflex. J. Neurol. Neurosurg. Psychiatry 57 (2),
190–197.

Halmagyi, G.M., Curthoys, I.S., 1988. A clinical sign of canal paresis. Arch. Neurol. 45
(7), 737–739.

Kattah, J.C., Talkad, A.V., Wang, D.Z., Hsieh, Y.-H., Newman-Toker, D.E., 2009. HINTS
to diagnose stroke in the acute vestibular syndrome: three-step bedside
oculomotor examination more sensitive than early MRI diffusion-weighted
imaging. Stroke 40 (11), 3504–3510.

MacDougall, H.G., Weber, K.P., McGarvie, L.A., Halmagyi, G.M., Curthoys, I.S., 2009.
The video head impulse test: diagnostic accuracy in peripheral vestibulopathy.
Neurology 73 (14), 1134–1141.

Newman-Toker, D.E., Saber Tehrani, A.S., Mantokoudis, G., Pula, J.H., Guede, C.I.,
Kerber, K.A., Blitz, A., Ying, S.H., Hsieh, Y.-H., Rothman, R.E., Hanley, D.F., Zee, D.
S., Kattah, J.C., 2013. Quantitative video-oculography to help diagnose stroke in
acute vertigo and dizziness: toward an ECG for the eyes. Stroke 44 (4), 1158–
1161.
136
Tarnutzer, A.A., Bockisch, C.J., Buffone, E., Weber, K.P., 2020. Vestibular mapping in
patients with unilateral peripheral-vestibular deficits. Neurology 95 (22),
e2988–e3001.

Yacovino, D.A., Zanotti, E., Cherchi, M., 2021. The spectrum of acute vestibular
neuropathy through modern vestibular testing: a descriptive analysis. Clin.
Neurophysiol. Pract. This Issue.

Jorge C. Kattah
University of Illinois College, Peoria, IL, USA

E-mail address: kattahj@uic.edu
Received 10 March 2021

Received in revised form 26 March 2021
Accepted 31 March 2021

Available online 20 April 2021

http://refhub.elsevier.com/S2467-981X(21)00018-4/h0005
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0005
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0010
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0010
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0010
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0015
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0015
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0020
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0020
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0020
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0020
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0025
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0025
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0025
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0030
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0030
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0030
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0030
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0030
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0035
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0035
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0035
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0040
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0040
http://refhub.elsevier.com/S2467-981X(21)00018-4/h0040
mailto:kattahj@uic.edu

	Vestibular medicine in the 21st century
	Declaration of Competing Interest
	References


