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Pseudo-Spontaneous Nystagmus and Head-Shaking Nystagmus
in Horizontal Canal Benigh Paroxysmal Positional Vertigo
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- Received  Oct 16, 2017 Objectives: The purpose of this study was to examine the clinical manifestations and
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Accepted Ot 28. 2017 significance of pseudo-spontaneous nystagmus (PSN) and head-shaking nystagmus

(HSN) in horizontal canal benign paroxysmal positional vertigo (HC-BPPV).
Methods: Two hundred fifty-two patients diagnosed as HC-BPPV were reviewed
retrospectively. After excluding 55 patients with ipsilateral vestibular diseases, multiple
canal BPPV, or those who were lost to follow-up, we analyzed the direction of PSN
and HSN in patients with HC-BPPV. We also compared the clinical characteristics
and treatment outcome between PSN-positive and PSN-negative groups.

Results: Our study included 197 patients composed of 80 patients with geotropic
HC-BPPV and 117 patients with apogeotropic HC-BPPV. PSN was observed in 13.7%
patients and HSN was observed in 45.2%. The incidence of HSN was higher in
apogeotropic HC-BPPV, while the proportion of PSN was not statistically significant
between the two subtypes. There was no directional preponderance in geotropic

- Corresponding Author:

Dae Bo Shim

Department of Otorhinolaryngology, Myongji
Hospital, Seonam University College of
Medicine, 55 Hwasu-ro 14beon-gil,
Deokyang-gu, Goyang 10475, Korea

Tel: +82-31-810-5451

Fax: +82-31-969-0500

E-mail: lovend77@gmail.com

- Copyright © 2017 by
The Korean Balance Society.
All rights reserved.

« This is an open access article distributed under the terms
of the Creative Commans Attribution Non-Commercial
License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, dis-
tribution, and reproduction in any medium, provided the
original work is properly cited.

M B

OFA EHF= 93 S (benign paroxysmal positional vertigo,

HC-BPPV, while ipsilesional PSN and contralesional HSN showed higher incidence
in apogeotropic HC-BPPV. The dizziness handicap inventory score in the PSN-positive
group was higher than that in the PSN-negative group (p <0.001), and the duration
of symptom onset in the PSN-positive group was shorter than that in the PSN-negative
group (p=0.047). However, there was no significant difference in the treatment outcome
between the two groups.
Conclusions: The incidence of HSN was higher than that of PSN in patients with
apogeotropic HC-BPPV. Patients with HC-BPPV showing PSN demonstrated more
severe initial symptoms and visited the hospital in a shorter period of time after the
onset of symptoms.
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(*H9], 13-89A4) %ick. HC-BPPV 2k4}9] o} of w2 F2
A 2, HC-BPPV (Geo) SHAH= 8073(40.6%), HC-BPPV
(Apo) TR} 1177(59.4%)0] St HC-BPPV 32} 1979
% 7HARERE o] Hol= b= 277(13.7%), FR1%2t
Zo] Holx FzH= 89T (45.2%)0] L.
HC-BPPV Shatol| A} 7 ofg 7k 7 Aozl o) Ay vl
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Table 1. Distribution of patients according to the presence of PSN
and HSN in geotropic and agpogeotropic subtypes of horizontal
canal benign paroxysmal positional vertigo

Presence of

PSN or HSN Geo (n=80) Apo (n=117) p-value
PSN (+) 7 (8.8) 20 (17.1) 0.094"
PSN () 73 (91.2) 97 (82.9)

HSN (+) 29 (36.2) 60 (51.3) 0.037"
HSN () 51 (63.8) 57 (48.7)

Values are presented as number of patients (%).

PSN, pseudo-spontaneous nystagmus; HSN, head-shaking nys-
tagmus; (+), positive group; (), negative group; Geo, horizontal
canal benign paroxysmal positional vertigo (geotropic subtype);
Apo, horizontal canal benign paroxysmal positional vertigo
(apogeotropic subtype).
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Fig. 1. Distribution of patients with pseudo-spontaneous nystagmus or head-shaking nystagmus in HC-BPPV. PSN beats more to the
lesion side in apogeotropic HC-BPPV (*p=0.041), while geotropic subtype showed no directional preponderance of PSN (p=0.453).
HSN beats more to the contra-lesion side in apogeotropic HC-BPPV (*p <0.001), while geotropic subtype showed no directional preponderance
of HSN (p=0.136). HC-BPPV, horizontal canal benign paroxysmal positional vertigo; PSN, pseudo-spontaneous nystagmus; HSN, head-shak-

ing nystagmus; Geo, geotropic subtype; Apo, apogeotropic subtype.
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Table 2. Comparison of clinical characteristics between PSN-pos-
itive and PSN-negative groups in horizontal canal benign parox-
ysmal positional vertigo

. L PSN (+) PSN (0
Clinical characteristics (n=27) (n=170) p-value
Age (yr) 53.8+15.7 53.0+15.1  0.689”
Sex (male:female, no.) 10:17 42:128 0.177”
F/U interval (day) 2.7+2.2 2.742.4 0.4779
Onset duration (day) 1.5+3.3 3.847.8 0.0279

Dizziness handicap index 63.0+16.0 38.9+24.6 <0.001V

Values are presented as meantstandard deviation.

PSN, pseudo-spontaneous nystagmus; PSN (+), pseudo-sponta-
neous nystagmus-positive group; PSN (-), pseudo-spontaneous nys-
tagmus-negative group; F/U, duration from the first visit until next
visiting the clinic.

“)Independent t-test; "Pearson x2 test; “Mann-Whitney U test.

2| FQFTHTable 3).

.

2 17-0) HC-BPPV BHAFSofl A Uhebth 7h4dzpakobal o]
HIEE 13.7% (27/1979F)0]gl o, FRAB oA HIE
45.2% (89/197)0] . 7122 oqu o A A Ao
o] °9bA RIZ 7} 15%-76%, 2159k 9] HIE= 7} 30%-96%
2 - ohefsAl HALE AL 9Ll om[6-9], & Ae] At
& 71E Aol A B ylzef ujs) ArjHos W vl
=2 Bk HC-BPPVO|A Lhebs 7hgabarebs o &
Aol gk Agol we Hr) g wayul
o] W9 vhopalA] WiE L 9l Ao AzkE, o)
Al vhFe TS HC-BPPV 50 AdsE A4
Mo} Aot Aol g ACE St HC-BPPV 3
Aol Al ol o] wAl e R Rt Foj oM
THA ABTH IR el A YAlE sHA =Y 7
Lerlo] Kol ==H[8,9], et=ef Wl B A A
of Aol whe} 7 AR Rl = A A 2po]7} vrEr
& 5 ek 23 R e G A AAE
Ast7] Ae] ] fiA|of whel Rkl o] Yo
IHE7E AFHAEA oiRe} Aol JonE, £ AT
| 55?%%1 Ll }% ]t Aol vl gdol W Al

l__
T

P

1

of

)} Age Aoz Fgac,
o) 4 HC-BPPV EH5o] 4] 74 parebl o]
A AEE T ok 7ol §ol o]t giglot, A1)

132

Table 3. Comparison of the number of canalith repositioning proce-
dures required for the complete resolution between PSN-positive
and PSN-negative groups in horizontal canal benign paroxysmal
positional vertigo

Presence of No. of treatments

PSN in HC-BPPV | CRP 2 or more CRPs © /"¢
HC-BPPV 0.934"
PSN (+) 21 (77.8) 6 (22.2)
PSN (- 131 (77.0) 39 (23.0)
HC-BPPV (Geo) >0.999"
PSN (+) 6 (85.7) 1 (14.3)
PSN (- 57 (78.1) 16 (21.9)
HC-BPPV (Apo) >0.999"
PSN (+) 15 (75.0) 5 (25.0)
PSN () 74 (76.3) 23 (23.7)

Values are presented as number of patients (%)

PSN, pseudo-spontaneous nystagmus; HC-BPPV, horizontal canal
benign paroxysmal positional vertigo; CRP, canalith repositioning
procedure; PSN (+), pseudo-spontaneous nystagmus-showing
group; PSN (), pseudo-spontaneous nystagmus-not showing group;
Geo, horizontal canal BPPV (geotropic subtype); Apo, horizontal
canal BPPV (apogeotropic subtype).

“Pearson 7y~ test; “Fisher’s exact test.
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Fig. 2. Possible mechanism of PSN and HSN in apogeotropic horizontal canal benign paroxysmal positional vertigo. As a horizontal
canal is bent 30° upward from the horizontal plane at rest in the sitting position, otoconia can slowly attach to the cupula by gravity
and induce cupular deflection toward the utricular side, leading to PSN beating toward the ipsilesional side (A). After head-shaking,
the impaction of otoconia near the inlet of the ampulla may result in endolymphatic flow blockage. The impaction of otoconia may
prevent any cupular movement and result in asymmetric velocity storage, leading to HSN beating toward the contralesional side (B).
PSN, pseudo-spontaneous nystagmus; HSN, head-shaking nystagmus.

of A7 FHFukE LA o] FAIFPAHAR Al ™ olar, 12 QI Wl WdshAl == 717tk #ekr] =
2] 2| ofal| o]4o] o]F3te] Fopal Hhate|d F4of OIE} F4g 4 o
71712 Q1 wrglo] dojubAl Hri8,9]. 1= Qls S & -] HC-BPPV ghafof A 2Parqhxl o] f-3tof uh2
FrbaeEd Wy zodo a5 WeiEil 4= 44759 A= AFole ol Ael7t fi%laL 7 oy LH°1WE 7}
o7k el whls SBTelUT 5goRA,  AAuelue] g8 na AR Azl Holrt gk
vt 3 21 Q1 &= A%} 7] A (velocity storage mechanism)< 7HgAPQER O] fRel A2 ut 7he] A A o ofgh
o P TAI0R T FARTIE RUVE 1A G784 Gslent 12l el Ao
[9.14,15]. 5l HC-BPPV (Geo)o| = SAIF9HA] w4y wobalo] Mol HCBPPY @atold A2 217} o £4
W Bt g %x FOLAY WS SlE Bus g okw, E8] HCBPPY (Apo)elA| A2 At o 24 gt
ek olof tis) 71&9] Fol 4% HC-BPPV (Geo)o] ¥ a1 Huslgri16]. px|gt 7]122] eo|He miicto] u
HAYEE e of et g YRRy $ A2 108 EH*LOE ZAstgl o, Al tet
o= AE AFTE e oA Huy e o2 FARY YIRS AWshAl okt 7HgARE o] 9&% a7 A
AHA AL W ZA 9 o] Fo] 2 IS MAA & A o T H A AT = low ARe| JeEe] ol
2 sk o] T AT 2 4 glon, 2 A 7:‘401]*1“ il
THIAPEHA S o] mE A SAS vas) o #AE e o Stk AR o] 9AIE § g2 Higte
e W, 7HIAEERI0] Hole TIFolA oA 7 o] T A A O] A7F Al Eofof & B FH AEel olE
FE g A7 S 717k LR TgAREekle] B = Qg ez HAl:

o7 ghe O 3820l ula] Aok, DHIFSE Hat R A7l $3A ek 43t 7120 AR
630902 FAAAPLIo] HolX] ghe 15 B9HE o] Lehb HC-BPPY S5 tet o) 4] k4t
o EAHOR GOlsHl B A4S M ok 94 B SEoh: WA, ofd AR 34 4 WA Y
AT AH Y, HCBPPY 50| Welo] telstel Ad  A7iche g ok4le Heltk
She Aol Sgubaele] A3 Ade] offieh B HC-BPPV SxjolA] sbApelale] Wl wEet of
Kol qlow], HgRelalo] Mol 2o BAEL +8 4 7ho] FTF Aol Ho|A] ghorort FAFeLA
BRI 420 QA3 ofAYF FAk] o A A AMEL G4 okdmch AAA ofdelA Eai wAl

133



Res Vestib Sci Vol. 16, No. 4, Dec. 2017

SFRTE ERF HC-BPPV (Apo)oil Al 7H AR Q7 of wieke
T2 YHSo R R, TS ke 2
&0 2 ek 2 dLE B4, 7P Aok o] Hol
£ HCBPPY BAH50) 4 ol 8% Sl FErt o st
11, o] A Yo Wy g BPPV O] AthriA| 9 7|7ko] Zrhs
AE & 4 St o] At Aib= 7HdAREeEl oY F21
Zo}zlo] Kol HC-BPPV 3RS0 Acty} 2|80 &1

g 4 9e Aew JYH

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was

reported.

REFERENCES

1. Rhee CK. Benign paroxysmal positional vertigo. Korean J
Otolaryngol-Head Neck Surg 2004;47:491-506.

2. Kroenke K, Hoffman RM, Einstadter D. How common are
various causes of dizziness? A critical review. South Med
] 2000;93:160-7.

3. Bhattacharyya N, Baugh RF, Orvidas L, Barrs D, Bronston
LJ, Cass S, et al. Clinical practice guideline: benign paroxysmal
positional vertigo. Otolaryngol Head Neck Surg 2008;139:
S47-81.

4. von Brevern M, Bertholon P, Brandt T, Fife T, Imai T, Nuti
D, et al. Benign paroxysmal positional vertigo: diagnostic
criteria. J Vestib Res 2015;25:105-17.

134

1.

13.

15.

16.

. Choung YH, Shin YR, Kahng H, Park K, Choi SJ. ‘Bow and

lean test’ to determine the affected ear of horizontal canal
benign paroxysmal positional vertigo. Laryngoscope 2006;116:
1776-81.

. Nuti D, Mandala M, Salemi L. Lateral canal paroxysmal posi-

tional vertigo revisited. Ann N 'Y Acad Sci 2009;1164:316-23.

. Bisdorff AR, Debatisse D. Localizing signs in positional vertigo

due to lateral canal cupulolithiasis. Neurology 2001;57:1085-8.

. Asprella-Libonati G. Pseudo-spontaneous nystagmus: a new

sign to diagnose the affected side in lateral semicircular canal
benign paroxysmal positional vertigo. Acta Otorhinolaryngol
Ital 2008;28:73-8.

. Lee SU, Kim HJ, Kim JS. Pseudo-spontaneous and head-shak-

ing nystagmus in horizontal canal benign paroxysmal positional
vertigo. Otol Neurotol 2014;35:495-500.

. Kim SH, Jo SW, Chung WK, Byeon HK, Lee WS. A cupulolith

repositioning maneuver in the treatment of horizontal canal
cupulolithiasis. Auris Nasus Larynx 2012;39:163-8.
Asprella Libonati G. Diagnostic and treatment strategy of lateral
semicircular canal canalolithiasis. Acta Otorhinolaryngol Ital
2005;25:277-83.

. Bisdorff AR, Debatisse D. A new differential diagnosis for

spontaneous nystagmus: lateral canal cupulolithiasis. Ann N
Y Acad Sci 2002;956:579-80.

Moon SY, Yoon YJ, Kim CH, Lee SH, Kim BK, Lim HS,
et al. Pathophysiologic consideration of benign paroxysmal
positional vertigo due to the horizontal semicircular canal
cupulolithiasis.
2002;45:846-52.

Korean J Otolaryngol-Head Neck Surg

. Takahashi S, Fetter M, Koenig E, Dichgans J. The clinical

significance of head-shaking nystagmus in the dizzy patient.
Acta Otolaryngol 1990;109:8-14.

Choi KD, Kim JS. Head-shaking nystagmus in central vesti-
bulopathies. Ann N Y Acad Sci 2009;1164:338-43.

Son EJ, Lim HJ, Choung YH, Park K, Park HY. Spontaneous
nystagmus in horizontal canal benign paroxysmal positional
vertigo. Auris Nasus Larynx 2013;40:247-50.



