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Clinical significance of saccade test, smooth pursuit test, and optokinetic nystagmus test
in nystagmography

Yoon Seok Choi1, Hyung Gyun Na1, Si—Youn Song1, Yong—Dae Kim1'2, Chang Hoon Bae'

IDepartment of Otorhinolaryngology-Head and Neck Surgery, Yeungnam University College of Medicine;
ZRegional Center for Respiratory Diseases, Yeungnam University Medical Center, Daegu, Korea

Background: Saccade test, smooth pursuit test, and optokinetic nystagmus test are clinically useful tests to
accurately diagnose vertigo. However, there have only been a few studies regarding a correlation between
the anatomical site of the lesion and the abnormality of eyeball movement in patients with vertigo.
Methods: The medical records of 97 patients with vertigo between January 2006 and June 2008 were re-
viewed retrospectively. We classified many kinds of abnormalities regarding the saccade test, smooth pursuit
test and optokinetic nystagmus test into several categories and analyzed the localizing lesion of vertigo.
Results: According to the saccade test, both total saccade abnormality (S-total) and slow velocity of saccade
(S-type 3) were shown to be significantly higher in the central lesion of vertigo. According to the smooth
pursuit test, symmetrical unidirectional smooth pursuit abnormality (SP-type 2) was observed to be signifi-
cantly higher in the peripheral lesion over vertigo. Moreover, according to the optokinetic nystagmus test,
total optokinetic nystagmus abnormalities (OKN-total) were shown to be significantly useful findings in the
diagnosis of the central lesion of vertigo. The coexisting abnormalities of all three tests (S+SP+OKN abnor-
malities) were shown to be significantly higher in the central lesion of vertigo.

Conclusion: These results suggest that all these tests, saccade test, smooth pursuit test, and optokinetic
nystagmus test, are very useful to distinguish between the central lesion and the peripheral lesion of vertigo.
However, these tests are not beneficial in localizing the central lesion of vertigo.

Keywords: Vertigo; Saccade test; Smooth pursuit test; Optokinetic nystagmus test

| | | M 2
Received: November 4, 2016, Revised: April 28, 2017
Accepted: May 4, 2017

OIA AAL= AA NZHA7F A 20 ARE X35

Corresponding Author: Chang Hoon Bae, Department of _ : t o oiﬂ%‘r ]_—"7:“ FA=e) % E: _ el
Otorhinolaryngology-Head and Neck Surgery, Yeungnam s = M52 Frete AARRA, ojX"HS 2t
University College of Medicine, 170, Hyeonchung-ro, A F24 oA P2} WA oA PZL ZEATEl=Y
Nolm-gu, Daegu 42415, quo a3 BAe B ook SFRIZAAL B ThA O E A
Tel: +82-53-620-3785, Fax: +82-53-628-7884 F83% 58& T Qloh RIFAL F D5 A AHsaccade
E-mail: baich@med.yu.ac.ki test) 2 A1 2 7 Xsmooth pursuit test), A5 SHRIHAL

Copyright © 2017 Yeungnam University College of Medicine

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-
_connnonls.org/lilfenses/by—nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work
is propetly cite

YUJM VOLUME 34, NUMBER 1, JUNE 2017 29


https://crossmark.crossref.org/dialog/?doi=10.12701/yujm.2017.34.1.29&domain=pdf&date_stamp=2017-06-30

Yoon Seok Choi et al.

(optokinetic nystagmus test)ol| 4] o|AAAS BHY 3L
HIEA] S54 AXEFY F-75 Selslof gt Tkt
52 2ol Uehd EAo) AlokE 1873 WE ¢t
TEELE, HE 2L AR olFAI7|= 2 A
A Hfj(pulse innervation)@} o]-FH AT YA E FASH=
7378 AZRAEE LA UeH1,2]. AFAYHEE2 =8
A FAol= A2 EAIE wEt Bo2N EAE Y s
(retina fovea)oll H&5HA] W =5 A& F25HA| Sh= HHAL
508, U 2AY Y= EA19 S Wese] 1%
Al = =T EOETH3] AT QHle A 4
AE Bsto] 405=/2 o] £ = FFol= BAIE AL
FAG o E5Y oz dojub= AAHQ oIt
[4]. o]& =2 Tt TFAEA Y ZHgo 2 A
st SAZE A HHol IS o ozt FH Y oA
= HolA "t A7 GE--5 A} AFAHAL Al
T ALY YA oo} s A7 e Fof Tt
ATE gol olFolF ey, HARIY E3A o)l it
A ou|of w7t A= Hol HaER] gtk olof &
Ao A= ol & AIZHA] AALY ol dade ERstal HA
Ao HWEAS 53l 54 oAEFY T W 9
219 o] ol Fwo] Ahd {841 I uE
T EAE goluzt skt

20063 195E 2008 6°7HA] oA EF T2 I
et ofB[RIFIE WSt IRIHAE A4S 2=}
£ 24590130tk 11 F APEeEKIo] ¢lld EAk= 211901
I, HEFHARRE AIFAHAL ARSI ALA g
7HA] o) HAMNA Bl AS B 2RkE 12578013
ok 2 A7 12579 2R} T A 7)eol| 2ASH ekt
Al T2 oA HFQ A 78417 H(vestibular neuronitis), ]
Yol 25 (Meniere’s disease), FFLZHT A YA TE(benign
paroxysmal positional vertigo) 22 Ztto] 7FsAH xje}
o] A7) F AN Bkt 234 e] BAsKlocaliza-
tion)7} 7R ST, QP4 B, Ty HAE o
A 978 R oD o8| KAL B Al
Stk wWeret ek Wwlel FAste s WA e
AL, <L AUAN, AT B WIS =

T BN AR AeAer, B4 PH] 398
I A B I e R I o e e P = o L R I O B
BAAE AlsHA] ghol T2 W 54 oA "FY FHt
7Fs8E ERIT 5= Gl ke & AtollA] AlQE e,
F5 oAEF o= ke A 5 o HEE 7
o] HHO R)&} EIHARES] Aol thigk &40 o]
& 2R, ZF A A V&S S8S| TEA7]A] ghot
Bt Ako] ofHHE oJXFF A EZE A Q= Sl
Rdatgol| A et HAASh HFSA AAHS 52
2 2T 2 S} E3F 2 Aol A=Ak & A
L 29 AL 93] (Institutional Review Board) 2]
52(YUMC 2016-09-014)2 Hto} A|3jst4ich

2. AAHY

At Yo SAsE Asf B FHt FAFAL
217158 FAFAAKPhilips MRI system 1.5T INTERA, Sie-

mens symphony vision 1.5T)E X35}tk SHIAAR= 9FAl
of| A u]t] 2ok HAL|(Interacoustic company, VNG system
VNISVO25)Z ol &5te] Afetie= shgom, thae s
AL A FAHAL Al RHARE Al

1) S&2F58A4

AL 187 24T T AT BES FHOR 6
ZEE 32529 HeoA B2 W& %(random saccade
movement) A= o] GEILFHAE ARSI T
FAA AR] A Zod HF2 10% o) QH-2-5 Aol
7} QI 792 Aol Hundershoor; S-type 1)3} T
oH{overshoot; S-type 2) 22 ZF3IIL, &5 H=4
Sf(slow velocity of saccade; S-type 3)= AAFR1Q] T52-52]
FEEX] Q04 vk = 162.4+86.8 msec, 9= 169.4+85.4
msec, 20-39A]: &= 170.8+43.8 msec, &= 176.5+58.0
msec, 40-59A): = 192.9+70.0 msec, = 184.6+53.2
msec, 604 ©JAF: = 200+73.4 msec, = 206.5+£67.2
msecs} BB BRI 20 o4 Q72T Fol7h g
B2 AAstATHS]. EE25 EF 2l (impaired saccade;
Stype 42 T2 Fol Tt WSS HolL} uhgo] FHHol
2] ko), 21T} IESE Fi T 711 57} A1)
ujs) 74 492 Belstolck Ee B S Bisail of
saccade; Srtype )& AJoFxiFol 77} 23l whg ) Eal
£ A9 Rolstel, 3 572 HRsiel ZAlscHsl

30 YUJM VOLUME 34, NUMBER 1, JUNE 2017



Saccade fest, smooth pursuit test, and optokinetic nystagmus test

2) AR

SEEEAAN TR 58 e R RS 5RE
2 252 05 Hy, AE 105, 7 45 405/22 4950l

3027k AlE A= ol ARSIt G BFollA o
& A FA HAL ol AdTtES Hol= 79 (symmetrical bidirec-
tional smooth pursuit impairment; SP-type 1), &<QF 25 3t
WAt ol dutde Hol=
tional smooth pursuit impairment; SP-type 2), %FQto] A=
e Fhe nEe
pairment; SP-type 3)&] M7IAZ &

73 9(symmetrical unidirec-

Hol= 7 $(asymmetrical smooth im-

BRste] 2AFSICE

3) AT LHRHAL

NEHAN 7 T 52 Fo] ARSI, AoHES 2t
&% 455/20 BR 7ho] 7HAL 51252 AAsta A9st
ek AT ohle] o] B9 B ol W 9A
Al o252 U= ZJo|7t 10% o]AFQl 7-9(the direction
of optokinetic response is normal, but right and left mean-
velocity is greater than 10 degree/sec; OKN-type 1), Al 2%
A oFzl 9] wkgko| HEo|L} S-=HIgF0] A LEA 1A o
gto] A4 G250 vlato] Wagol W Uehh

73$-(only one direction of optokinetic response is reversed;

OKN-type 2), 1254 2H19] o] 29w A4 Al
% <710) mjale] o] SAEle] e - the direc
tions of the both optokinetic response are reversed; OKN-type
3)9] AR BRste] 2ARKITHAL

3. SAEH

AAF Ao] H|E $]8}o] Pearson Chi-square test (SPSS
VI1.5, SPSS Inc., Chicago, IL, USA)E o] 83401, p<0.05
Qe A ool Y Ao WS

2 o

AA| tid E2F 9778 F A7} 4478(45.4%), A7} 539
(5469902 oA} ch Wokom, 91 HEE 137842
Bt SSAAMIRT S5 oA ”—S ol 567(57.7%), 24
oG Fo] 417(42.3%) 013Utk T4 AAXHFY HHF
A= ¥l(cerebrum) 2478(24.7%) 3} A (cerebellum) 673
(6.29%0), 7]1ASH(basal ganglia) 67(6.290), AlA}H(thalamus)
378(3.1%), *fZHbrainstem) 47§(4.1%), AE7] A5 =2
ZH(vertebrobasillar insufficiency) 137(13.4%) 0| itHTable 1).

WA oo U AHAAY 20%(20.6%), HUe
g 139(13.4%), FLEA A BE 8H(8.2%001%
ok AAHOE F34 oFY UORL o] o]
7P Sk, BRA ol YEY Yoot HYAFFe]
713 WlehTable 1). QAR ol AL T eE AN

o4 34(35.1903 AEA A NN 83T(85.6%), A5
3 QEAZAOIA 297(29.9%) 0.2 BEE 0] AlFH 7 AL
A ool 744 Bkt

1. EEEESAA

T2 9790 B F o2 AL B 347
(3519914 25T3(25.8%)0] F34 o XIPF L2, 9H(.3%)
o] W24 ol AF o ATE|QT) olAlnty Fedz 4
R, S-type 1 38(3.100)0] L2A ol AZ oA T
B0} $34 ol XPEE YT S-ype 28} Stype 3,
Spe 45z 34 5 U OB 2 ebstor,
54 ol @ZNA Th BA VR Stype 59 2
e A
B 3R B 1(L0%)NA BEFGon, B2y
ol @Fel M UehEA] ehgheH(Table 2).
e St ol ol Zzte] nhE B
A AET W2 oX|AFe| ATA] & 2L

Table 1. Patients demographics

Characteristics Number of patients (%)

Total 97 (100)
Sex
Male 44 (45.4)
Female 53 (54.6)
Diagnosis
Central vertigo (n=56) 56 (57.7)
Cerebral lesion 24 (24.7)
Cerebellar lesion 6(6.2)
Basal ganglia lesion 6(6.2)
Thalamic lesion 3(3.1)
Brainstem lesion 4 4.1)
VBI 13 (13.4)
Peripheral vertigo (n=41) 41 (42.3)
VN 20 (20.6)
Meniere’s disease 13 (13.4)
BPPV 8(8.2)

VBI, vertebrobasillar insufficiency; VN, vestibular neuronitis;
BPPV, benign paroxysmal positional vertigo.
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Table 2. The relationship between the types of saccade abnormalities and lesional causes of vertigo

Total Type 1 Type 2 Type 3 Type 4 Type 5
Central lesion (n=56)
Cerebral lesion 10 0 2 3 4 1
Cerebellar lesion 1 0 0 0 1 0
Basal ganglia lesion 2 0 2 0 0 0
Thalamic lesion 2 0 2 0 0 0
Brainstem lesion 3 0 1 2 0 0
VBI 7 0 1 3 2 1
Subtotal 259 0 8 8" 7 2
Peripheral lesion (n=41)
VN S 3 1 1 0 0
Meniere’s disease 2 0 1 0 1 0
BPPV 2 0 1 0 1 0
Subtotal 9 3 3 1 2 0
Total 34 3 11 9 9 2
VBI, vertebrobasillar insufficiency; VN, vestibular neuronitis; BPPV, benign paroxysmal positional vertigo.
9 p<0.05.
Table 3. The relationship between the types of smooth pursuit abnormalities and the lesional causes of vertigo
Total Type 1 Type 2 Type 3
Central lesion (n=56)
Cerebral lesion 22 12 1 9
Cerebellar lesion 4 3 0 1
Basal ganglia lesion 6 4 1 1
Thalamic lesion 3 3 0 0
Brainstem lesion 3 1 0 2
VBI 9 8 0 1
Subtotal 47 31 2 14
Peripheral lesion (n=41)
VN 18 11 6 1
Meniere’s disease 11 8 2 1
BPPV 7 5 2 0
Subtotal 36 24 10” 2
Total 83 55 12 16
VBI, vertebrobasillar insufficiency; VN, vestibular neuronitis; BPPV, benign paroxysmal positional vertigo.
9p<0.05.
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Table 4. The relationship between the types of optokinetic nystagmus abnormalities and the lesional causes of vertigo

Total Type 1 Type 2 Type 3
Central lesion (n=56)
Cerebral lesion 9 8 1 0
Cerebellar lesion 3 3 0 0
Basal ganglia lesion 1 1 0 0
Thalamic lesion 1 1 0 0
Brainstem lesion 2 1 1 0
VBI 6 5 1 0
Subtotal 227 19 3 0
Peripheral lesion (n=41)
VN 4 4 0 0
Meniere’s disease 2 2 0 0
BPPV 1 1 0 0
Subtotal 7 7 0 0
Total 29 26 3 0

VB, vertebrobasillar insufficiency; VN, vestibular neuronitis; BPPV, benign paroxysmal positional vertigo.

¥ p<0.05.
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Table 5. The relationship between the abnormalities of saccade, smooth pursuit, optokinetic nystagmus and the lesional causes of vertigo

S+SP S+OKN SP+OKN S+SP+OKN
Central lesion (n=56)
Cerebral lesion 6 2 5 1
Cerebellar lesion 1 0 1 0
Basal ganglia lesion 2 0 1 0
Thalamic lesion 1 0 0 1
Brainstem lesion 1 0 1 1
VBI 2 0 1 5
Subtotal 13 2 9 8Y
Peripheral lesion (n=41)
VN 3 0 1 1
Meniere’s disease 2 0 2 0
BPPV 3 0 0 0
Subtotal 8 0 3 1
Total 21 2 12 9

S, positive of saccade abnormality; SP, positive of smooth pursuit abnormality; OKN, positive of optokinetic nystagmus abnormality;
VBI, vertebrobasillar insufficiency; VN, vestibular neuronitis; BPPV, benign paroxysmal positional vertigo.

9 p<0.05.
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