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Abstract Objective: To study the characteristics of bone-conducted vibration vestibular evoked myogenic po-
tential (BCV-VEMP) in normal adult with and without myotonia rectification, and to provide accurate reference for
clinical vestibular function evaluation. Methods: Thirty normal adults(60 ears) aged 20— 32 years old were select-
ed to receive BCV-VEMP in a sitting position. BCV-VEMP were induced by B-81 bone-conducted vibrator at
129.5 FL, the P1 latency, N1 latency, P1-Nlinterval, amplitude, and amplitude asymmetry ratios were recorded
in two test conditions. Results: Clear and repeatable waveforms of BCV-cVEMP and BCV-oVEMP were obtained
in all normal adults. The P1 and N1 latencies of BCV-cVEMP were(16. 00£2. 02) ms and(25. 04£2.57) ms, re-
spectively, P1-N1 interval was(9.04=£1.78) ms. The N1 and P1 latencies of BCV-oVEMP were(10. 3940. 81)
ms and(15. 8541. 00) ms, respectively, iand interval was(5. 46+0. 86) ms. The amplitudes of BCV-cVEMP and
BCV-0oVEMP in two test conditions were statistically significant(P <C0. 05). The amplitude asymmetry ratios of
BCV-¢VEMP and BCV-oVEMP after rectification were (17.03+9.14)% and (20.43411.65) %, respectively.
Conclusion: BCV-VEMP is a feasible and reliable tool for vestibular function assessment. The establishment of a
normal values such as amplitude and amplitude asymmetry ratio after rectification can provide a more reliable and
accurate reference.
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A 25 & LR B 437 (vestibular evoked myo-
genic potential, VEMP) J& ¥£ 75 i |, 3k 3l a¥ & 1 3%
U KE 2% B 5 » 2 2ok 0 2 1Y B2 S 38 2 E UL PR 3R T 0 s
By —F L Ao7 , 2 — T A T RE R AR T B
FEH TV AG A B L Bk R AL 5l T
At MR A R AR LR A R A B R TR Al
LAY B i & LU ME B A7 Ccervical VEMP,
cVEMP) il iR L 65 K2 35 & WL IR % # f7 Cocular
VEMP, oVEMP)*1 | Sheykholeslami 2™ & &
KIE R TE L VEMP N, 5 ST &
T2 N B 1 A BE R A S8 A2 A DA T S B Ah H
HAL SN R S HA AT VEMP 5] H SRR
P4, HEH I PR A Ok BTz sk e
AV I G 2 s SO SR 37 < < R S M S 9 I =
VEMP 1 {5 WU S 5K B2 B A7 56000, 45 2245 W I L
K AN KR 23 5 ) 5 2% 1 00 3 45 2R K R 12 B T
JULBK I3 46 1E AT $ w0 i ME AR . B ORTA SR L
5 1118 IE )5 5 VEMP (bone-conducted vibration
VEMP, BCV-VEMP) {4 42 i 8¢ > , A F 58 W %< 53
BT IE# N BCV-VEMP (441 5 2 5URRIE , H A
WLk 46 TE i Je S A i A X5 Bk L i A2 4k
Ry Wi R 2 H- A7 i 2 RE DAk S a2 i 4 4k S ok v
12 AR
1 XM&R57FE
1.1 B4

PEHL 30 45 (60 H)20~32 % 1E W WUAE AMEN

ZiE . K5 10 44, &0 20 %45 8 (25,07 =
3.68) %, Aitbrif: OZ i HRHAK EH ; O4
T B K 250 ~ 8000 Hz 4% 41 F W i 1
75 20 dB HL DL, WUCH A S50 A B O TCH M | 12
AR, MR A A R T
1.2 SEE 5k
1.2.1 SLERE&AEARSHEE  ASECR S
W45 H Eclipse EP25 i & M i {{ (Interacoustics,
Denmark) , § ¥R 7 A5 4 B-81, HII% S5 il 75
 TB-500 Hz( EJH/FBE 2 AL P& 14
W50 129.5 FL) L RIFHGE R 5.1 /s, B INIREL
60~80 W, L s I 7 B O — 20~ 80 ms, 4 i %
% 10~1000 Hz,
1.2.2 BCV-cVEMP W& 4037 R B3 A A, %2
CH A% T T & R A b 3RO ER . R BE )
F 5 kQ. AR FRTAUE AL/ JE O AL I8 5 HL AR
W T M B B 2 A 27 B 3 ) X R G T e 4 L
ZMLH B 1/3 4b . B-81 B R 7B T FLSE 0 ik
N7 A N v 2 S (VRS = o [ DG 1 O
R S S X % A R L 5 LR R U A IR S
HEFESHR, ERESHKETIFEIK T
38 38, 35 LK 78 BT AE 50~200 pV, 2K #H
WL 1 &b TF 23 A g0 s B O .

1.2.3 BCV-oVEMP 3 [F]#F W A6 A7, K2 ik
e BRUL K Bk 08 D7k 5 BCV-cVEMP M W],
HiAR I BT AT E AL L AN S 2 H A 32 S H X BRI
FLAEARE FEPE T A1 cm &b, i 5% AR I
TS 2 i E T . R A A A2 i R R
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PR AEIR WU R S5O S B B 450, o B
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1.2.4 W IR id 3% BCV-cVEMP 1 BCV-
oVEMP % P1 & N1 &K1, P1-N1 i [a] # . P1-
N1 g R L (8 A B L | (AR 5% 3R 8055 5 504
Ao PLONL U A9 0 (R 3 22 {6 P1-N1 9% [a] 1)
(ms), P1 N1 J T0 &5 2 (6] (9 1 50 2 (p V) R iR
fH.

SR (R RS 1=

BERAM W AA , AS B /MR . SR X +2SD 1EH
EH B AR, WREE AR S R = A2 /A, R
71 W B 1) I8 SN AR

1.2.5 WE(EMEIE Fik R bRic Y G £
A% “Electromyogram (EMG) 45 i ”, %l & &
7N USRI TE 5 W I8 A& TE i1 5 B8 19 X7 L DL
K 1.2, i 1R BIERT BCV-cVEMP i@ {H M
118.36 V. EIEJGIRIE N 3. 88 V., WA 2 FiR,
B IEHT BCV-oVEMP i@ { )y 16. 23 pV, & IE 5 i
0 2.51 pV, id3#&1EE 69 XCE I8 & 08 5 A
X AR L A AE S R A

X 100%,AL:
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1.3 Sil2pors:

iz ] SPSS 23. 0 34 % A8 Yk 52 56 B4R iE 17 42
HeEAH TR R AR R X +SD FoR . %
BARFF A IS0 7 22 55 WR A B RE AR ¢ 46 560
AT LA AN AT G IE 28 43 A 507 25 A5 55 ) 2R Bk
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Wk (16. 0042, 02) ms Fl(25.04+2.57) ms, I
)34 (9. 04 +1. 78) ms; BCV-oVEMP f§ N1,P1
PR A 43 51 g (10. 39 0. 81) ms Hl(15. 85 =+
1. 00) ms, J#EIHH K (5. 46£0. 86) ms.,

WLsk 51 & IE B BCV-cVEMP i@
9 (166.80+E97.86) uV, & IE J5 24 (2. 55 = 1. 34)
1V, Wilcoxon signed-rank # % & 7~ & 15 Al 5 18 (8
ZREG I E L (P<<0.0D) & 1F J5 1Y IE B &
WA 5 18 1F AT BCV-cVEMP XU I {8 A % #x
(18.90+12. 25) % EIEJ5 R (17.03+£9. 14) %, i
XF ¢ A5 b N A8 T A S I R AS X FR b 25 R e S it
R (P=0.523), &IEH]E MEE AR 5 2 5000
S 58. 67 %0 Fl1 52. 55 % , i n L 48 1E 5 R H AR 5B
RoEATG 22 Bl Y R B /D

WL3K 1 4% 1F Rif BCV-oVEMP & {H N (17. 72 +
22.00)u V. B IE J5 M (1. 95+ 1. 69) uV, Wilcoxon

signed-rank £ 5 Won W H 2 5 A F i E L (P<
0.0, & IE J5 By & i B & B& (% ; & IE 5 BCV-
o VEMP BUM i B A X Fk ol (24. 36 +15. 88) %,
B IEJG (20, 43+11. 65) %, Fe X ¢ #6560 7 75 %
EZR LGB X (P=0.207) ., &IFFJ5 i {i 4
SERB NN 124,15 % 0 86. 67 % . R & E IE 5
MR A8 5 B R AR, 1 B A2 3K & 18 IE TS 1) BCV-
cVEMP 3B & WL IE 3, & Lk 118 1E J5 BCV-
cVEMP UM i B A X FR b 49 %6748 R 29 %, A5
B AR IR
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AH S 43 A i oR . LK J) F0 A& TE #T BCV-cVEMP
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VEMP g8 5 WLk 1 2% Y1 AH 26, o T 8 £ 3L
) 1 2 52 o T A8 5 1R 14 i B LK ) R X R
WA — I Bh A2 PR A S 8, W R (A AT B IE 2 ok
FE, AW T HROE F B IE AT E BCV-
VEMPs &N S8Rk, @ AP O iEs 3%
B, W AT RE T RE AR SR L M T S S 5%,

3.1 G ROE R

AW e IR AL AR A7 B, JE 8 A Y R B
il BCV-VEMPs, % ] BCV-VEMPs Jf&—# ] 17 A.
BRI EA SR F B, s E TR TR
[ AL X cVEMP 5] 38 i 45 25 R S 500 2
Wi, & A BN 6 Sk bl A 037 5 Sk s 09 LK 0 38
cVEMP IE{HHE K,

g By A0 T A RM 5 A A R 3RS B c VEMP
SR TC 2T R WA Y B 370K i A7 P B L i
AL, X ILE ZFE AU H T &M
RIS REBC & 00 Bk 46 3k 1A 7 &, AT R B AR 2 HE 47
VEMPs ik, A DEL R EBRER L, FEl
PEER N 3~90 28 AR GE— ik Ay
G A A 58 B DA R &5 R B VA L 4 SR BUAR 3 A7
BCV-VEMPs fifr . AW 5215 2 09 8 Rk B L2 )% 1)
5 Ho At 2 3 i ) AR — B TR O IE R A
Z: 25 B R I DR 0 s O 0 5 e K AR i S 2
WA
3.2 WRfESWLEK A A e

AT L5 R R B, L iE 2 cVEMP i &
oVEMP, il 5 L5k J1 347 76 A1 5, 5 00 A HfiE
—F BE R Z W Kk B i 5 A LK
F1¥EIm, cVEMP g {838 /0, Akin %1 6] #R
&I cVEMP Hik i 55K I A fE Lt X &R, IF 2
VO 30~50 pV B AR B ALTK J1 K I k3%
il LAk S Bt A5 2 A (A A AT ek

Rosengren ZEMI 16 ¢ VEMP & — Ff 410 ] v
B, 75 o R Bl L B R A R 2 il i B FL s iz
Bl LI S 55 B k. R T LA AR R K Lk
25 B A RS T 80 33 b B ok E A . UL PR O R R X
cVEMP 25 52 m 45 K, 26 A7 W L5k s AR X6 #k 2%
Xof 235 SR W s TR VA & PRI TA SR LK g 1 0 I R
ALK T3 X% cVEMP i B F1AS X B L 52 e i) o 44
D7 % 7 A 72 v e BRLSK 3 AS X6 Bk I &8 AT
ISk, SRR ALK ) 1 22 R TBIE .

DL WEgE 2R B gl Lok Ty R R EEL . AT E
REIE® & i T LIk A XFR F 30 VEMP 45 3 57
o B R AR — 0 i JE ) B8 U 55 1H B T LS 0 R AR
S B LR A X R L B 23 5 R P Y I R 2 7 S5 3R
7. TS LK F3 AT DL — A ek > A 4 i) e i
255 B R 2 W 1 SRR

H i B LSk B IE ik B A Pifp . — 2

LK 1 3R W, R K 3 e R R s f
it B 7L 5 LA K iR B L (S LAk T PR R AE B
B DU E AR I KOV LN . R Rl
50~ 200 pV, A NI cVEMP I B K W i f2
FEUY S TURANER A S IE ik R RS ST B
7 ) 9 TR B Lk 9 38 5 AR (A (root mean
square, RMS) , {5 55 F- ¥ {45 s Af L 11 55 s 4 A4~
AR H RMS 19 YA, S8 5 AR 85 % (8 (RIS 35
RMS {E) ¥ 648 IF cVEMP 3 JE 45 4 54 o
(A W o T8 R AT 48 I, AT AR EE AR H B il T
LBk T3 AT 516 i (e 22 500 5 1 Mg ey
B2 TUE A TAERE NG CBEN
DA R B 3003 % 0 4l TP R B . AR 9T R Y
S 2 MMBIE T IA,
3.3 BIERMESH LK

Lee 8517 038 1% 1F J5 19 R 8 0] {5 B 00 7 L A1
Bl B2 Wi T 2 W BE D REAH DGR . TR AR BF O
RIE TGRS cVEMP i (i 28 4 2% 40 1% K
PL I, oVEMP BR{E I EAH 22 29 3 f% B IETT )G » <
T cVEMP B A X FR 1P B 3 B AR, RS oVEMP
B AN B P 22 59 J0 G811 2 2 S, #E AT BE = B R
cVEMP %; oVEMP (¥ 1 i 2= 5 3 K, @ 30K & 1E
Ji P R R FH 7 1 B3 AU AS S R L

AW KR B EFT 5 BCV-c VEMP g {8 #H 2%
24 65 1% ,BCV-oVEMP R{EAH 2 2 9 5, B (H 2 7
A TR AT R Y B, R PR AT R R - D I o
ANTR] AT R 5 R T I AR R R R
S0 AS RO 2R 51 A iR R R TR s O AL R 15
BRI AR AL 2% 1% 4 1B % 5 % W B AR )L AR
HH B IE ST RE A 22 5 .

McCaslin 2" R E7E VEMP & 4804, 15
(B0 I AR 32 W st F5c 5 AR 36 b o T B 82 o o A 1A
5 SHAR K 5 22 SR T UM i AN XoF R L oA DAl /i B2
fiE. Z2EH AR R FIE 1E H A (45 XU i {8 A Xt
PR BN (A5 0F 5 B o B 0 ™ s HUE — A i AR
WHEIE— W58 . EABAWF5E T RS R &4 F
cVEMP [ 2% O T ALK 77 Wil e A& 1F s @ i L
ik SRR F 50 p Vi O A sh & iR E; @
IR J17K P KT 50 pV HAXL 28 A 218 iF .
K BB IE 5 (A X AT D /0N A 3 L (H DY il 4%
I 1 B s A X R b 22 R R g it 2R i X
JEER AT 68 S 1 T 90 R I 2 RN 5% 3300 7 =,
3 AL T WLBK 77 f e L A5 B0 A TR e A Bk
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MR T —HIE®FER LN cVEMP, & BLLEK T
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A Sk A 55 v A2 38 3 1 O IE 8 AR R N T A
AT AR5 55 3 i L AR F1 K, SR G SR BRUER 7
B 3e (MR Sk B A o B Sk AR AR AL B 37 4 3 4 T LA
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kT S ME AR I 2 VEMPs £ 28045 5 L Bl
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TRERAS Bk nT R AN R AR S B RO L LR
] 4 % BB IE /IR 1 22 5

R X +2SD 1N IEH bR bR e AR5
31 BCV-cVEMP & 1E A XU 1 (5 A X FK e 1E
W R K 43% B IEE A 35% . BCV-oVEMP &
1E 7 XU 1 (A X FR B IE # B BR b 56 % B 1E R
JadYe . EE LRSS 8% 12% . Hh FAYL
R SHOE M R E N 2SR kS
HoAth 27 2 H2 8 1 AT FR b B3 R AT LBt ie L H A
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Welgampola 22U 4R 8 1E BT c VEMP A XFFR G FBR
H46% MBIEJE N 35% ., McCaslin 1% 1 18 R
AEMBIE ¥ B IERT G cVEMP A XFFR EE FBR
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AR R, 1 44 323 8 1E FOBU I (B AS X FR EH
FA9Y L IEE LR ABIER RN 29% . )8 F1E
HAHE, o VEMP & 1E [ J& XM W {E A X FR 1
F T IEH BB 3R ULSK 18 1E X cVEMP
LA 2R S, nT Rk e e T A2 AR SUI Lk o R e
PR B0 W 25 5% 0 1t PR A BE ) 58 1EA 42 41 58 i
WS HAE ., A SCHkiE , 2 Mk B IE. 2%
~4 Y IE 2k 4 1 B cVEMP g {8 A %
Pk He p I 8 A8 Sk S S, LA D R R A B R R AR
=2, NERREOEE, BIEE BCV-
cVEMP 1l BCV-oVEMP %) i {8 48 5 B 1, 241 5 /)N
PR IE G R BB DL BE O [ A R 8] R A 22
SN AT B A LS 18 1E I R R AR AT AN
X b 55 B A0 v

VEMP 302 P4 - %5 055 110 2 T Ag 314k 2 22 19
R A 7 22— 1 A AR R D R R R 2 R B
VEMP 45 5 5 2 i Jir 82 3Lk, 3HE LSk S48 1E
Je B R R 0820 T LK 7 AS X AR 5 1 A LA i
(BN X R )T 5 A0 o e T A o A BB . A BF SR
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Significance of rapid axial roll test in determining the responsible semicircular

canal for horizontal canal benign paroxysmal positional vertigo
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Abstract Objective: To compare the diagnostic performance of the rapid axial roll test(RART) and the tradi-
tional roll test(SRT)in determining the responsible semicircular canal for horizontal canal benign paroxysmal posi-
tional vertigo(HC-BPPV). Methods: A total of 400 patients diagnosed with HC-BPPV from January 2020 to De-
cember 2020 were collected and randomly divided into two groups. Among them, there were 202 cases in the
RART group and 198 cases in the SRT group. The patients in the two groups performed corresponding positional
test respectively, and the following treatment was based on the types of induced nystagmus. The patients with

typical HC-BPPV nystagmus underwent two rounds of modified Barbecure procedure. The diagnostic accuracies of
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