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Dear Editor,

In the emergency room, the most common cause of dizziness is
benign paroxysmal positional vertigo (BPPV) [1]. BPPV is usually di-
agnosed by a characteristic nystagmus. Horizontal direction-changing
apogeotropic positional nystagmus (APN) in the supine head-roll test is
one such nystagmus suggestive of BPPV (horizontal semicircular canal
cupulolithiasis-type) [2]. Thus, dizzy patients with APN tend to be di-
agnosed with BPPV when they have no other obvious neurologic
symptoms. However, APN is also known to be associated with cere-
bellar lesions [3]. Because patients with cerebellar lesion may some-
times visit the emergency room with isolated dizziness [4], it is ne-
cessary to establish a simple method to differentiate APN in cerebellar
lesions and BPPV.

1. Methods

We compared APN in patients with cerebellar lesions (n = 12) and
BPPV (n = 27). In this study, cerebellar lesion patients were included
when they had dizziness with APN and had neuroradiologically con-
firmed cerebellar lesions (infarction 4, hemorrhage 5, tumor 2, and
degeneration 1). BPPV patients were included when they had dizziness
with APN without other neurologic findings, their MRI was normal, and
their symptom and nystagmus disappeared within one week through
physical therapy (Supplement 1). Using video-oculography (IRN-2,
Morita Mfg. Corp., Kyoto, Japan), the slow phase velocity, amplitude,
and frequency of the APN in each lateral position of the supine head-
roll test was quantitatively measured. Nystagmus-reversal time (NRT),
defined in this study as the time from head-reversal (one lateral position
to the other lateral position) to nystagmus-reversal in the supine head-
roll test, was also measured (Supplement 2). Differences in APN para-
meters were analyzed by the Wilcoxon rank-sum test. JMP 10.0.2 (SAS
Institute Inc., Cary, NC, USA) was used for all statistical analyses, and p
values < .05 were considered significant.

2. Results

The slow phase velocity of APN was significantly slower, and the
amplitude of APN was significantly smaller, in cerebellar lesion patients
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when compared to BPPV patients. NRTs in cerebellar lesion patients
were all < 1s, whereas NRTs in BPPV patients ranged from 2 to 12s
(Supplement 2, Table 1).

3. Discussion

This study revealed that the APN in cerebellar lesion patients was
significantly weaker (slower velocity and smaller amplitude) than that
in BPPV patients. However, using velocity or amplitude alone, it is still
difficult to differentiate APN in cerebellar lesion patients from APN in
BPPV patients due to overlapping distributions. By contrast, by ex-
amining the NRT data, cerebellar lesion patients can be easily differ-
entiated from BPPV patients, even in the emergency room, by their
characteristically short NRT (< 15s).

Previous work has established that in cerebellar lesion patients, the
strength of the position-induced nystagmus peaks initially and then
decreases with time [5]. The strongest initial positional nystagmus in
cerebellar lesion patients may contribute to the short NRT. The APN in
BPPV is thought to be generated by a heavy cupula, bent by gravity.
Although the precise mechanism is unknown, disinhibited canal-driven
signals derived from head-roll test, and otolith-driven signals derived
from lateral head position, are both postulated to generate cerebellar
APN [3,5,6]. Variances in the capacity of the velocity storage me-
chanism (VSM) of the vestibulo-ocular reflex (which of canal-driven
signal VSM and otolith-driven signal VSM is mainly involved, or whe-
ther there is VSM damage due to cerebellar lesion) may also contribute
to the difference in NRT between cerebellar lesion and BPPV.

It has been reported that findings other than APN, such as additional
oculomotor or neurological findings, are necessary for the differentia-
tion of APN associated with cerebellar lesions from APN resulting from
BPPV [3]. However, assessing APN from the supine head-roll test itself
can also be a key to the classification of cerebellar lesions from BPPV.
Although the sample is small, we demonstrate that short NRT (< 15s)
are suggestive of cerebellar lesions whereas long NRT (=2s) are in-
dicative of BPPV (Supplement 3).

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jns.2019.04.003.
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Table 1
Characteristics of nystagmus induced by the head-roll test in cerebellar lesion and benign paroxysmal positional vertigo patients.
Cerebellar lesion  Benign paroxysmal positional vertigo P value
Apogeotropic positional nystagmus Lateral position with stronger nystagmus  Slow phase velocity, deg./s 5.7 (3.6-8.4) 8.9 (4.2-18.9) 0.070
Amplitude, deg 3.8 (2.1-4.1) 4.6 (3.1-6.7) 0.004
Frequency, Hz 1.9 (1.2-3.0) 1.8 (1.2-2.6) 0.951
NRT, sec <1 5 (4-6) -
Lateral position with weaker nystagmus  Slow phase velocity, deg./s 1.8 (1.2-3.3) 4.1 (1.7-10.5) 0.026
Amplitude, deg 1.5 (1.1-2.6) 3.0 (1.9-4.2) 0.008
Frequency, Hz 1.0 (0.5-1.4) 1.2 (0.8-2.1) 0.042
NRT, sec <1 8 (5-10) -

Data are shown as median (range).

Magnitudes for the slow phase velocity, amplitude, and frequency are average values of nystagmus over a 5-s period corresponding to when induced nystagmus
appears most prominently. The P value of NRT was not shown in the table because it was not numerical (i.e. < 1s).

NRT, nystagmus reversal time.
Conflict of interest

The authors have no conflicts of interest to disclose.
Ethics approval

This study was approved by the ethics committee of Yokohama
Brain and Spine Center (No. 141400601).

Contributors

KJ conceived of and designed the study and drafted the manuscript.
YK and ES collected the data. KJ and ES analyzed and interpreted the
data. All authors critically reviewed the manuscript for important in-
tellectual content and approved the final version for submission.

References

[1] J. Bloom, A. Katsarkas, Paroxysmal positional vertigo in the elderly, J. Otolaryngol.

18 (1989) 96-98.

V. Honrubia, R.W. Baloh, M.R. Harris, K.M. Jacobson, Paroxysmal positional vertigo
syndrome, Am. J. Otol. 20 (1999) 465-470.

J.Y. Choi, S. Glasauer, J.H. Kim, D.S. Zee, J.S. Kim, Characteristics and mechanism of
apogeotropic central positional nystagmus, Brain 141 (2018) 762-775.

S.H. Kim, H.J. Kim, J.S. Kim, Isolated vestibular syndromes due to brainstem and
cerebellar lesions, J. Neurol. 264 (2017) 63-69.

J.Y. Choi, J.H. Kim, H.J. Kim, S. Glasauer, J.S. Kim, Central paroxysmal positional
nystagmus: characteristics and possible mechanisms, Neurology 84 (2015)
2238-2246.

K. Johkura, Y. Kudo, Y. Amano, K. Takahashi, Vestibular examinations in apogeo-
tropic positional nystagmus caused by cerebellar tumor, Neurol. Sci. 36 (2015)
1051-1052.

[2

[3]

[4]

[5

[6

Ken Johkura®”", Yosuke Kudo®", Eriko Sugawara""b

@ Department of Neurology, Yokohama Brain and Spine Center, Yokohama,
Japan

® Department of Neurology and Stroke Center, Hiratsuka Kyosai Hospital,
Hiratsuka, Japan

E-mail address: ke00-johkura@city.yokohama.jp (K. Johkura).

* Corresponding author at: Department of Neurology, Yokohama Brain and Spine Center, 1-2-1 Takigashira, Isogo-ku, Yokohama 235-0012, Japan.

181


http://refhub.elsevier.com/S0022-510X(19)30160-1/rf0005
http://refhub.elsevier.com/S0022-510X(19)30160-1/rf0005
http://refhub.elsevier.com/S0022-510X(19)30160-1/rf0010
http://refhub.elsevier.com/S0022-510X(19)30160-1/rf0010
http://refhub.elsevier.com/S0022-510X(19)30160-1/rf0015
http://refhub.elsevier.com/S0022-510X(19)30160-1/rf0015
http://refhub.elsevier.com/S0022-510X(19)30160-1/rf0020
http://refhub.elsevier.com/S0022-510X(19)30160-1/rf0020
http://refhub.elsevier.com/S0022-510X(19)30160-1/rf0025
http://refhub.elsevier.com/S0022-510X(19)30160-1/rf0025
http://refhub.elsevier.com/S0022-510X(19)30160-1/rf0025
http://refhub.elsevier.com/S0022-510X(19)30160-1/rf0030
http://refhub.elsevier.com/S0022-510X(19)30160-1/rf0030
http://refhub.elsevier.com/S0022-510X(19)30160-1/rf0030
mailto:ke00-johkura@city.yokohama.jp

	Differential diagnosis of apogeotropic positional nystagmus in the emergency room
	Methods
	Results
	Discussion
	Conflict of interest
	Ethics approval
	Contributors
	References




