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26) K 63.33%(19/30), 500 Hz F BPPV-MD £ i H: oVEMP Ay N1,P1 i IR 1% MD 41 F 4 B 40 45 B4 K
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Abstract Objective: The aim of this study is to explore the characteristics of ocular muscle vestibular evoked

myogenic potential (0VEMP) in patients with Menieres disease and benign paroxysmal positional vertigo (BPPV-
MD), and to explore the clinical characteristics of oVEMP frequency amplitude ratio (FAR). Methods: Forty-one
patients with unilateral MD diagnosed in the outpatient clinic from January 2016 to April 2019 were selected, of
which 15 patients with BPPV-MD were set as BPPV-MD group, and 26 patients with unilateral MD were set as
MD group. During the same period, 30 healthy volunteers matched in age and gender were selected as the control
group. All the individuals underwent oVEMP and ¢cVEMP recording for 500 Hz and 1000 Hz tone burst. The
oVEMP and ¢cVEMP response rate, N1 and P1 waves latency, N1-P1 wave amplitude and 1000/500 Hz FAR of
the affected and contralateral ears of the three groups were compared and analyzed by SPSS 20. 0 software. The
receiver operating characteristics curves were obtained for finding out the criterion point, sensitivity, and specifici-
ty of 1000/500 Hz FAR for the diagnosis of BPPV-MD. Results: In response to 500 Hz tone burst, oVEMP re-
sponse rates in the affected lateral ears of BPPV-MD group, MD group and right ears of control group were
46.67%, 46.15% and 76.67%, respectively; the rates for the 1000 Hz-oVEMP of the three groups were
53.33%, 46.15% and 63.33%, respectively. By the 500 Hz air-conducted tone-burst stimulus, the oVEMP N1
and P1 latency of the affected ears in the BPPV-MD group was longer than that in the MD group and the control
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group(P<C0. 05). By the stimulus of 1000 Hz tone burst, the oVEMP N1 and P1 latency of the affected ears in
BPPV-MD group and MD group was longer than that in control group(P <C0. 05). At 500 Hz, the oVEMP ampli-
tude of the affected ears in BPPV-MD group and MD group was lower than that in the right ears of the control

group(P <C0. 05). There was no statistically significant difference in the N1-P1 amplitudes of oVEMP in the three
groups under the stimulation of 1000 Hz tone burst(P>>0. 05). The FAR for 1000/500 Hz of the affected ears in

BPPV-MD group and MD group was higher than that in control group(P<C0.05), but there was no significant
difference between BPPV-MD group and MD group(P >>0.05). Conclusion: When FAR is greater than 0. 84,

which indicates that the pathophysiologic factor is accumulation of excessive amounts of endolymph; when FAR is

greater than 1. 79, which suggests that the otolitic membrane of the elliptic cyst is damaged by the hydrops of the

labyrinthus. The FAR of BPPV-MD can be used as one of the indicators to evaluate the function of the utricle.

Key words Menieres disease; vertigo; vestibular evoked myogenic potential; frequency tuning
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LR R 22—

A2 25 & LR A B 37 (vestibular evoked myo-
genic potential, VEMP) & i F #b J& i 2 & 4, &
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I EE - Fr S 393 B 1% 2 XL (5 B8 6 )5 T 51 (]
] e 43 2L 2 LWL 4 77 Az WL AV 5 17 oVEMP 3 2
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% T MD i) BPPV(BPPV-MD) & # th & 9 fui fif , /2
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K WU 9%t BRI 98 1 1, BE I 2016 4F 1 H—
2019 4F 4 AWM., FRrsmdEE R A G XN R E B
12812 A 520 DR Bl MD g 41 1],
Hovr 15 B8 K b B0 A A A P % 2= Gl b 1
1 min) & A B PEHR 52, MD #1 BPPV (12 Wi 75 &
B E 22 H B IERN 4 2017 4E MD Hil BPPV 1
AR AE K e 15 1/ E % 8 BPPV-MD 41, 15
BIrh 5 4 B, 2 11 15 45 % (49. 24+ 10. 8) % ; MD
i f£ (3.04 £+ 2.74) 4F, BPPV i 2 (6.37 +

2.15) ds BRAH 7B AH 8 B MD 4 T 5
B, 33, I3 4 6. IV 3 . 4% 26 61 sl
MD &5 MD 41, Hh 5 11 6, % 15 ] 4F i
(47.149.09) % ; MD R 2 (2. 63+ 2. 61) 4F; B K
AEH9 B A H 17 s MD 4338 T 3 ), 113 11
i, 1039 10 1, IV 3 2 1,

BE HCATE % AP ) R DT FE A fi B A R 3 R X AR
2 HEBR AR AE B MD,MD Stk & AE B R L8
JEEZE AL VOSBRI BE R R LR K R IR KRR
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WPEPE 10 Hz~1 kHz, EFF/ FEERE 1 ms, 1§}
FRSEWEA] 2 ms, o VEMP K6 I i) 323 2 BUAR 437, ¥
T R R R L 10 S AR A T XU R BE R 2 b AR O
A1 em 4, BHEEWATHEHT 2~3 cm 4b, i
WAL F H &I A% B B/ T 5 kQ s WE A7 3
FESLA 30 B AL EF LR IE P29 1 m 22 4
SRS A B TR RS R A 7 AR K P R L DL 2 R AR E Y
ARANWLSK J3 . cVEMP #6530 B o 2 2% Ha b A7 F Bl i
B30 s F AR A T M A L 28 L H B B2 Ml E AR A7
FHTAIE P 45 7 R 05K A Sk R e ) 3R R
PN, 7553 2 8 [R) ) Bl B L 2€ WL, O 2 4 A B AR B
R A
1.3 P8 R0 b o RN WL 8 b
1.3.1 PIRHERRNE oVEMP Ay 8L I Ky
5 29 10 ms 2247 H B — T 5 ) B 0 6 B bR i
g N1 9%, BEJG 20 5 ms B — A>T 5 5 F A9 1E 3%
FRigh P1 35 cVEMP Ay #5135 58 Sk 75 il i )5
13ms A4 MBI 1N IEERIE N P13 42
2510 ms HELAY S ARIC S NT s 2k 2 kA I
AT D E R RS 1 o E S
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1.3.2 WgHElr  OF 4l VEMP 5] %, Ok
1. IR T 4R %) N1, P13k 21 9% T 5 A FH A9 i )
(ms) ;@R ME . N1 P F1 P1 Uk T0 5 =2 6] i & B iR
B ;@1000/500 Hz Ml R PR i L (frequency ampli-
tude ratio, FAR) :1000 Hz 1 500 Hz P~ K48
435 H# N oVEMP il cVEMP B4R I8 2 Fb .

1.4 Sit2#or

i i SPSS 20. 0 8 AF 47 8P 43 M. = 4L 1A
e R B & 7 22 43 B (ANOVA) 5% Kruskal-
Wallis 4387, POALIH] LU 3R ST FEAR ¢ K. R
Fi 3230 TAERRIE (ROCO) 43 # . 1l iE o VEMP Al %
WIEFE BPPV-MD 2 Wi b (I 5 B0 BE FN s 5
P, P<<0.05 HMESAGITFEX.

2 H#R
2.1 =#HHEF oVEMP By5| %

BPPV-MD 41 fil MD 41 i H-7¢ 500 Hz %5 4l &%
HIE T oVEMP Hil cVEMP 1 5] H R A% T X B 21
A H(P<C0.05) AR AR WL X5, W3R 1,

2.2 S HEFE NP1 R0 i

500 Hz 4% fli F oVEMP () N1.P1 Ji %
R0 32 . BPPV-MD 4 (8 B4 MD 2 58 H A ) R
A H K (P <{0.05); 500 Hz %4 46 3% fl 3 T
cVEMP (% N1 ¥k # b4, BPPV-MD 41 . MD
R E A IR B2 0] 25 R G T2 (P>
0.05), W3 2, 1000 Hz 4% F# T oVEMP (1
N1.P1 Rt 4 . BPPV-MD 2H f1 MD £ & H-
BN A HAE K (P <T0.05) ;1000 Hz /5 4l & il
BT cVEMP 9 N1 SRt e, =gl 2 ) 22 57

G2 E X (P>0.05), WW# 3,
2.3 =HBERIE K 1000/500 Hz FAR () A

500 Hz fE40% 13~ oVEMP i %%, BP-
PV-MD 41 fil MD 41 & B4 6 B4 47 B AR (P <<
0.05) M H-JRIE L, =H 2z W22 R LG it % =
X ;500 Hz %7 46 & fil# & BPPV-MD £ fil MD 41
BH# H oVEMP R iF B (P <<0.05), B H
FAR H %, BPPV-MD 4 fil MD 41 (& B % %) i 41
AHEP<<0.05) . MiMN&EZHEZS LaIT*E
s fdH FAR Wi, =42 M2 R LI # 5B XL,
WL 4,

500 Hz %8 4l J ¥ T =412 8] cVEMP & I
i, 2 55 LG it 5 & 51000 Hz 55 40 & % T
cVEMP f4 4 i [ %, BPPV-MD 41 #1 MD 41 i H-
BRI AT B I B (P <<0.05), B H FAR b4k,
BPPV-MD 41 #il MD 41 (& B8 xf B4 47 Hom (P <<
0.05) B & Z 8] 22 5% LA 1T 24 & X @ H FAR
i, =z EER TSR IT¥E L, WES,

2.4 ROC 1%

K la 878 T WA 1000/500 Hz FAR £ BP-
PV-MD 2l iy ROC k. LIXF R4 A5 H Ry 3t
HERE M T A M 0. 835(95%CI 0.60~1.00),
FAR 3 f5 £ 550 % B R0 45 53 M ek 07 09 1 5 5o
0. 845 LI Ry e S 0, #5008 B AR S vk 43 o 71 %%
1 100% ., B 1b B8 T LA MD B H 8 3R, BP-
PV-MD # H FAR B ROC fh £, ih & F i 2
0.560(95%CI 0.25~0.87), FAR H} ¥ 5 14 5 J%
JE AR S M6 I A I A A 1L 79, DA SRyl A A
BRI B VR SR 430 29 %6 100 %%,

F1 =HAHET S500.1000 Hz 4 EF R T VEMP 5| H R L&
a5 - oVEMP(500 Hz) oVEMP(1000 Hz) ¢VEMP(500 Hz) ¢VEMP(1000 Hz)
BH g H- BH fg - BH fa - BH fa -
BPPV-MD % 15  7(46.67) 11(73.33) 8(53.33) 10(66.67) 9(60.00) 11(73.33) 10(66.67) 12(80.00)
MD #H 26 12(46.15) 18(69.23) 12(46.15) 17(65.38) 16(61.54) 23(88.46) 17(65.38)  23(88.46)
popiiskac| 30 23(76.67) 22(73.33) 19(63.33) 24(80.00) 26(86.67) 28(93.33) 25(83.33)  27(90.00)
P <<0. 05 =0. 05 >0.05 =0.05 <20. 05 >0.05 =0. 05 =>0.05
F2 ZHBEEES Hz B4 F R T VEMP N1, P1 i EKE LR ms
oVEMP(500 Hz) ¢VEMP(500 Hz)
20 5] 1145 2 ER g H- J: e feE -
N1 ¥ P1 % N1 3 P1 ¥ N1 % P1 % N1 ¥ P1 %
BPPV-MD #4115  12.45+  17.71+ 11,74+ 16,77+ 15,91+  24.89+ 15.17+ 24. 714
1.62 1.59 2.19 1.78 3.38 3. 44 2.13 4.25
MD £H 26 11.03%  16.124 11,134+ 16,39+ 15.874 24,74+ 15. 064 24,31+
0. 80 1.06 1.27 1.33 2.02 2.07 2.61 3. 04
X R 2H 30 10. 87+ 15.33+ 10. 78+ 15.50+ 14. 23+ 24,41+ 14.87+ 24,20+
1. 60 1.18 1.24 1.22 1.13 1.64 1.03 2.49
P <0.05 <0.05 >0, 05 <0. 05 <0.05 >0, 05 >0, 05 >>0.05
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x3 ZHEEE 1000 Hz S TR T VEMP N1.P1 B KB LR ms
oVEMP(1000 Hz) ¢VEMP(1000 Hz)
20 5 1% BH g H- HH e
N1 ¥ P1 % N1 ¥ P1 ¥ N1 % P1 % N1 ¥ P1 %
BPPV-MD#4 15  11.87+  16.79+ 10. 594 16,13+ 14,53+ 23.35+ 13.57+ 23,424+
1.52 1.77 0. 88 3. 06 3.02 3.24 1.91 1.18
MD 2 26 11.68%  16.724+ 11.21+ 16,08+ 14. 84+ 22.924 14.184+ 22,754+
1.25 1.46 1.15 1.09 1.91 1.85 2.47 2.72
R 2H 30 10. 70+ 15. 11+ 11.32+ 15.69+ 13.40+ 23.47+ 13.69+ 23.28+
1.24 1.15 1.63 1.05 1.04 1.51 0.95 2.29
P <0. 05 <<0. 05 =>0.05 >>0.05 <0.05 >0.05 >0, 05 >0.05

R4 ZHEBEHETES500.1000 Hz F4EF R E T oVEMP #RIE K FAR bk

" BH i H
26 51 1%
500 Hz/pV 1000 Hz/pV FAR 500 Hz/pV 1000 Hz/pV FAR
BPPV-MD #4 15 4.07%1.29 4,5341.39 1.29+0. 71 5.5941.32 4.61%1.30 0.8640.35
MD 4 26 4.16+0.85 4.62+0.79 1.16+0. 33 5.66+1.02 4.64+1.19 0.8640. 26
Xt B4l 30 5.99+0.72  4,24+0.45  0.7240.09 5.8340.81  4.41+0.58 0.7740.13
P <<0. 05 >0.05 <<0. 05 >0.05 >0.05 >0.05
x5 ZHBETES00.1000 Hz FA4F R T cVEMP #RIER FAR bLE&
N BH fa H-
20 51 1% N N
500 Hz/pV. 1000 Hz/pV FAR 500 Hz/pV. 1000 Hz/pV FAR
BPPV-MD#4 15 43.324+11.03 47.86+11.90 1.08+0. 32 50.30+11.19 42.56=+8.40 0.8840.23
MD £ 26 42.64+5.99  46.18+8.33 1.06+0.19 51.89+12.75 47.94+7.18 0.9240.35
X HE 4 30 51.95410.82 43.114+7.53 0.84+0.21 52.46+14.62 45.76+10.17 0.87+0. 31
P >0.05 <0.05 <0.05 >0. 05 >>0. 05 >0.05
1.0F — 1.0
0.8 0.8F
0.6 0.6+
i iy
() &)
& &
0.4+ 0.4+
0.2+ 02+
0 oF
1 1 1 | | | 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
1R @ 155

1 KUXBAAH (1a)Fl MD ZE (1b) A E#E K BPPV-MD 2 H FAR BJ ROC # £

3 itig EHEACE LA T 51 % BPPVE s H =, i v&% 19 B
MD 4 Jf BPPV kAR Z R AR, 5. 6% ~ VR Uk R A A b NSRS 8 O NTTRE R A A i
31% . HEGH W41 f# BE BPPV-MD ) & % ELRUKS . ARBFSE L 15 ) BPPV-MD H & 7R 7 o
MU He— P9 T Ik % AR UK 5% i A 52 40 A Bk 9 1Y RZA Y KA MD #1122 5 - IR B A1 4 A TR 46
JIIREFEEITE S50 N dact 305 XGPS 2] — 2 T BE AR B BPPV-MD R 3% 19 &R Bl
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ASCHR R E, A — DR N GECE Y
500 Hz) 315 oVEMP 1y ¥ AR 1 | i i 1 H- ] AS %)
PR AR SRR, AT RE S v R KR 2275,
HERA S B2 % 1 o VEMP 38 BUARAE , T8 114 31 1
500,1000 Hz HI ¥ F # 17 oVEMP il i, 45 5 &
7~ BPPV-MD 41 1F 500 Hz Fl 1000 Hz ¥ %
G RAK L NPT AR SE 4, A8 48R 1 41K L 150 )
AR E A A YRR A B AR b . SR 2 T b
TR N1 P13 A T8 AR 30 DR i i o 95 95 11932 W
FER B v 0 U AR Y R R i —
TAFZE spT 2 R R 1000 Hz F1 500 Hz AN 47 2 45 4l
BRI T oVEMP (% FAR, %I 36 13 {g@t 5 A\ F1 36 {4
B I2 W B MD BB 3 R AT He A, 45 5 B, MD
2 RN FAR {2 35 5 TR IR, BAT 80 % 1 il
BB AT 100% (1 RF S k. X R B FAR 2 & F
oVEMP [ 45 2R i 38 . I\ 1E % 52 3 5 (1) 500 Hz # %
F| MD B HY 1000 Hz SiCH @455 i gk 020

AW 5E L fE 500 Hz 46 4l J 3% T . BPPV-
MD 2 8 H oVEMP BYHRIE[4. 07£1. 29 p VKT
X IR 4 A B[ (5. 9940. 72) V], 1000 Hz % 40 35
#F BPPV-MD 4 B HARME[ (4. 53+ 1. 39) Vi
Tt B A7 B [(4.24 £ 0.45) V], H B H1E
1000 Hz Fl3#% T M4 07 25 & F 500 Hz(P <<0. 05),
FH] BPPV-MD 4 f8 HELAT 005 838 i R 1, Bl
A FARH & T X B4l A B, Okuno M5 i3
¢ 22 i) MD 835 B985 br A, KB 86. 5% bk
A ERPEFK, 50 Y0 A 1 [0 48 UK . 2K B ARUK
IR L VR 22 ) Y R A [ A SR S A R KT
AT 2 B, 2K 52 RS R (B 22 B 5K D) A AH N MY
TN AR R N A R -k A R i, A
PRI 5 5K 7 B aE FEHO L DR ok e (B 2 5K g (1
T2 T B R RT3 A 1, 3 3 A 3 R Y e
TR E 1000 Hz o5 &y, 1 LA 5 4% 9% B 5 Bk 3%
BEIE 0 BiE G 7 AN [R] 2= A B 45 4 20 2 25 T 0 (B
e JRORETT L 5 37 31 P bk O AR R A R ) T e AR 5K T
T I R 2K i B K 3 500 Hz Hili A9 o VEMP #&
R REAL A 1000 Hz B A IR I3, FAR HTH R

WIS EYE.7E BPPV 95 48 th, Ho A [ 4 8 4
JU 7 e, AV 1 R R B IO Sk 0 R, 2 R AR R A R
Tt RIS i BRI R A 500 Hz JH 2 8
WK, I BPPV #H ) FAR 85, Hik, 4 MD
B IR i AUK 5 BPPV A A 5] 48 B 6 it 9% [ e 77
FERS B B RS 5K ) 38 v RN T 2, T RE 2 P
[ e 0 e ] 3 i 4 b %) e R B O o B AR, AR
IM7E AR BF 55 1, 1000 Hz $# T BPPV-MD 44 Al
MD 41/ H oVEMP ¥R i . LA X P41 FAR [
BLOESILGIHFE L (P>0.05), HJFER A
A MO 75 51 A 178 AV (5] 5 0 0 O o 0 R L O D el
Jo e AN K g 22 18] B4 SF- 7, AT X DA S AR AR B

500 Hz 1R % 1000 Hz s 8 @ B AR,
Murofushi 45 (2017) %} 38 132 Wi B ff 1) 2 ]

MD & #1417 cVEMP B9 & U], MD 1Y f 43 4L 4

WA N 750 ~ 1000 Hz, A BF 5845 8 B oR, A AL

oVEMP HA7 Ji 5 3 3% 4 1k . cVEMP JRA7 45 % 3

R M BPPV-MD 41 f1 MD 41 B FAR & F X

ML AT H (P <<0.05) . #H ¢cVEMP Yy FAR, BP-

PV-MD #H# MD 17 oVEMP ) FAR {HZ {k#

P FEHIA B (1.2940. 71 vs 1. 16 £0. 33) , & 1]

KK N oVEMP FAR B B A 3,

3 ROC #h 4o #r DR 45 R KW FAR K

T 0. 84 I MR AIE DI RE BRI A& A T s, R R E

DA A A S K s ARUK B g B 27 R 2 5 2 FAR R T

L. 79 N, e WK % BROK 51 1 A (5] 4 2 RE B 15

FEHT A A2 . 76 L MD S8 H O R0 1 FT ROC

ith £ 0 B i HCBORR B A 2900, % B 5 BPPV-

MD HHEA D B H o VEMP 5] H 2% A G,
BPPV-MD fE oVEMP 1 i 53 5 & B, ALK

BRG] AR NT PRI AE G R IE A, i B AT

AR B AR . TR IR R TAE R 4E BPPV A

MD JF 77 19 5 3 AH X B AR H 2 /Y I A T

SR BN S BT B A2 W XE 5 T o VEMP

S — IO A M AG A HR L R AR AR X B DRk

oVEMP ) FAR 7J 1F Sy 1 8] 2 Ty 68 3F ft 14 45 A

Z—

5% 3Lk
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