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Abstract  Objective: To explore the value of adding 1 kHz cervical vestibular evoked myogenic potential
(cVEMP) and ocular vestibular evoked myogenic potential(OVEMP) in the auxiliary diagnosis of unilateral vestib-
ular hypofunction. Methods: A retrospective analysis of 84 patients with unilateral vestibular hypofunction receiv-
ing two or more vestibular function tests was conducted,29 cases of unilateral Méniere's disease, 27 cases of benign
paroxysmal positional vertigo (BPPV), 8 cases of idiopathic sudden sensorineural hearing loss (ISSHL.) with ver-
tigo, and 20 cases of ISSHL without vertigo were included. SPSS 25. 0 software was used for statistical analysis to
observe the difference of frequency amplitude ratio (FAR) at 500 Hz/1 kHz of cVEMP and oVEMP between the
experimental and control groups. Results; (D The ¢cVEMP elicitation rates were 95. 24% (80/84) and 98. 81%
(83/84) for 500 Hz and 1 kHz, respectively; and the o VEMP elicitation rates were 78.57% (66/84) and 91. 67 %
(77/84) for 500 Hz and 1 kHz, respectively. @Except for the lateral difference of FAR in oVEMP of the posteri-
or semicircular canal BPPV group and c¢VEMP of the horizontal semicircular canal BPPV group (P <C0. 05), no
significant lateral difference was observed in the other disease groups (P >>0. 05). Conclusion: In patients with uni-
lateral vestibular hypofunction, cVEMP and oVEMP showed different frequency tuning changes in different semi-
circular canal BPPV groups. Additionally, 1 kHz c¢VEMP and oVEMP as regular stimulation frequencies in clini-
cal test, which has certain clinical reference significance for determining the diagnosis and prognosis of BPPV on
the weak ear and in different semicircular canal involvement.

Key words unilateral vestibular hypofunction; vestibular evoked myogenic potential; frequency tuning

A AR A M ARG R R B (No:201806020063)
LK FWES = ERFFREKLHIA O M,510630)
1%

o
BAEVEH G AW . E-mail:1647242612@qq. com

S| AR ST SR R B B AR A . 2R L AL PALOU AT JE Th BE IR TR HBUE A0 BE 7 R JULVR P r 57 A S5 R RS R A 2B (T 1. e R T R
5 Sk A B 4 7. 2022,36(9) :702-706. DOI:10. 13201/j. issn. 2096-7993. 2022. 09. 010.




%09 1

S 3 L A5 BRI JE D) AE AR T AR T EE 175 A WLUR P v 0 45 3 R 1 R AIE 43 AT + 703 -

A 25 & LR B 437 (vestibular evoked myo-
genic potential, VEMP) &Il K b W % K Z 1
PEAS B A7 25 D) BEIR A B LR JE B 4L 53l 1 &
WA , 2 DL 7 {5 5 R OB A 2% 5 TR il
SERTAS R WLYRE P B A2, AL VEMP (cervical
VEMP,cVEMP) H] T ¥ fti 5k & D) 5 , IR )l VEMP
(ocular VEMP,oVEMP) H T V¥4 # 18] 2 T g, M
I R L% A Ap 2 AL H apE B 2 I X
VEMP i BRA$ 1) & 52 3300 i 72 500 Hz %6
45 VEMP & HURSS . e gt 02 3 T R E Rk
AR, A 2 R OE BN B O [R] AR R S gl
VEMP [ {8 F1 i BE 5 5 i, Bl VEMP i 56 90 38
(frequency tuning) {f £& i BF 75 75 H3 (95, W
FR G0 B 28 0 6 AN [R) 003 1 R B A R TRD A A
JERRE AL o AT 6 sz 7 1 3 L R Ry R R L i
J1 L P9 AN TR) A0 6 o) 38 24 AT 5] Ak T B R S8 Y R
RN VENTE RS — MW HAHRE, EWH A
B 500 Hz VEMP g 58 21 19 3 8 70 A S A, e
T . SR E WAME B ZHE T e B mS LR
P F 2 M 0 R B B (BPPV) 25 B I M 1% 5 9 o)
T VEMP 5 I v i B0 5 8 3 28 iy L4, 0 =
VEMP (15505 838 B8 42 £ #g e 32 9% (1 12 W v B A
BErE RN E. S5 0 cVEMP A L 3
M Je 5 C 1AL D) . 25 & cVEMP RX)Fr i 5
H TR RS B G UL IR B G S R TT B A e
95 5 HL Al 5 AR K 500 5 ] B, c VEMIP B R 9 85 1] LU
5 B B Ak ] TR R G AR R AT AE
PR LB . T AR TR PR S AR K S B R I A
PR B 5K ) & AR AR, DT A B 5 1 e A A i A
R AERS . JEIE, RE B kAR
AR HRAG T Rl L A S IR A R AR e, DT H B
VEMP B3 81 o] fm A R 4 WEA
BB R RN (50 AN [ 54 5 A T R
AR AN AN Ti] 5 LA 3R R 3 AR R T AT A 22 S R L
ARG VERFIT RS . B AR 5T $0043 A R0 AT s 2
AEAR T A A [R) B U 1 5995 /% 500 Hz #11 kHz M
T < i) B4 A5 1 cVEMP Hil oVEMP 45 2% i 4% 45
fiIE s W 5% K [m] B R % B 2 B Z ] cVEMP Hil
oVEMP (155 8 1 FRIE & A FEFe Stk R L &
TETEAE 3G 1 kHz VEMP 1E A I PR 3 046 ) 45 2
B B M S A R Bk BE EH (frequency amplitude
ratio, FAR) 75 5l 517 K2 D 6 A T %2 9 12 Wi b A% iz
FHANAE S A PR 15 24 32 W7 A TR) B U5 1 1 52 5 o S L
I TR AT o A T AR L T 2 S R
1 #EMEFE
1.1 RS

5] B3 3 M7 12 Wi BH g EL A5 75 391 5% LA I /i RE ) RE
60 25 S Sk B0 G E T BE AR T AR 84 i, 55 38
B 4 46 ] 4EHE 7~77 %, b i e B 29

i, BPPV 27 5] , R e PR 58 kPR IR b 2 2 (idio-
pathic sudden sensorineural hearing loss, ISSHL)
PERZ % 8 i, ISSHL ASfERZ % 20 . B A7 A4l
W AE B AR T R el B 5 ke B DA 1T
JITFRESE 1R P58 AT RE B W g2k i, AR AR
BT (s AR iRl
1.2 ¢VEMP K oVEMP R 77 i

M % £ Eclipse (Interacoustics, F+22) , g
{55 bem = N AT I 3 AR H LG 7, B E 8
WUCAB A o Bz Bk Jmy 50 B0 Al 37 i i 22 i F AR o BHL AT 4
5 kQ L B E BB T 2 kQ. H] S 4 B Bk
500 Hz A1 1 kHz 46 ¥, LTt/ FFERFEISY 1 ms.,
EEMAH 2 ms, BRI E 115 dB nHL, #
TP W M P B Dk, RS R 5.1 /s, E RS
B 3 18 D Y8 30~1500 Hz, JF 8 B [H] — 20 ~
80 ms, & fINKEL 200 KL L. cVEMP id kBl &
FHBiFLZ ML L 1/3 &b 2R 5 B 45 75 [R5 58
oVEMP i FHEME FNUIRIE TH&FT AT HFY
lem &b, ¢cVEMP 5 oVEMP 3 ] 2 % i i) Fl 4%
AR . 275 F A T R R AR e, B B T
JA.0 . cVEMP K #r i g i £ 25 Sk 3 ) 1 s X7 )
DA B 4 L 28 AR 5 kRS 75 E i 1k e Sk R
SR B s o VEMP K6 A B Uig I B 35 O 15 558 400 40 17
2 IE B 7 30 AR . T LA H XN 45 75 00 5k, 75 A
1S5 IR B . TR — 37 52 38 & 6 A ity 32 1 o
Je L e B AL pR SR A2, A Uk R BT B 5 min, BE A
PRI 0% 57 52 i 45 58 . 0 A XU P1-NT 3R 8 R
PR K 500 Hz/1 kHz P1-N1 #R I8 [t . A %R He Al
BT 2R R X AR L = il R i — AR iR
Wi / A i W —+ 8 A 41 1) < 100 Y0, faE B A 44 XL
WA KRR <30 % .
1.3 Geits#ir

N SPSS 25,0 B4 AT 48 1 4 b, MK BE
cVEMP &% oVEMP H it — Jiil 5l # 351 H- [a] A X FR
=30 Yo /5 0 X 43 b e, i B2 DD REAIR T B D) e fIK
A XN E A Xk BRI, o XCE 500 Hz, 1 kHz
cVEMP K 500 Hz.1 kHz oVEMP 7] 5| 1 fi% &
HEAEI A SPSS 25. 0 A AT EE 3B A [R5
UL N HL R I EE X REAS ¢ K5, P<<0.05 WERH
HEiem L.
2 #£R
2.1 N7 EE D) RRAC T B cVEMP F1 oVEMP
B 5] R A

500 Hz #1 1 kHz 1§ ¢cVEMP 38| i 24 5] K
95.24 % (80/84) F1 98.81% (83/84); 500 Hz F
1 kHz ) oVEMP 5| th 53 51 24 78. 57 % (66/84)
M 91.67% (77/84), H:h ¢cVEMP Fl oVEMP 1y
500 Hz F1 1 kHz [ 5] th 38 64. 29 % (54/84) ,
M cVEMP Fl oVEMP K fE4 &R 51 1Y % 5



. 704 - I K B b R W Sk 351 40 B 2% s 536 %
Wi, e — 24 o AR AT Ge it o, Forh g e R BEAN 500 Hz/1 kHz 19 FAR “FY{E 43 51k 0. 96 F1
e 22 ], BPPV 41 18 4] , ISSHL fEZ %4 3 4l , 1.02(t=0.576,P =0.576),0VEMP I X T
ISSHL ARz a4 11 i, 55X B 4 B K 0.76 F1 0,97 (¢ = 1. 026, P =
2.2 MgJeR¥E4 500 Hz/1 kHz FAR P& H [H] 0.327) .
H 3 itip

M JE 5 9% 40 cVEMP Ih BE A% F 01 5 x5 18 )
500 Hz/1 kHz () FAR SFE3{H 43 518 0. 92 F1 1. 06
(+=1.18,P=0.252) ,0VEMP Il fiE ik F ] 5 % Be
43550k 0.59 F1 0.70(r=1.47,P =0.156), R
P e R 1297 48 ™ B e R o S bR e, T 39 6
i, 113 3 49, EA 10 ), IV 331 3 91, PR R 53 38 s
BRI AR 109 fl 8 3Hh
T Mg Je B g, I IV 359 13 3] 8 25 U3 Sy v e 30 A
Je ¥ It AT et o . B e B A
cVEMP I eIk & Ml 5 X Bl 500 Hz/1 kHz
FAR SEH{H 23 %M 0. 96 F1 1. 04 (¢ = 0. 500, P =
0. 630) ,oVEMP Tl REAR T ] 5 X B 43 51 >4 0. 63
M 0.73(¢=0.715,P =0. 495) ; o i 30 43 J& 52 5 41
cVEMP I g AIK & M 5 X B 500 Hz/1 kHz 4
FAR “F-348 4 % K 0. 89 F1 1.09(z =1.210,P =
0.250) ,oVEMP T REAR T ] 5 X%F B A 43 51 2 0. 53
F10.68(:=1.606,P=0.134),
2.3 BPPV 4 500 Hz/1 kHz FAR P #BE- ] Lb 45

BPPV 4 cVEMP I g ik T Ml 5 b By
500 Hz/1 kHz ) FAR SF 3 {5 2 % & 1.02 #1
121, 2% RGFEIT2#E L (t=2.057,P =0.057);
oVEMP I fig fik T il 5 X5 &l 43 %1 24 0.50
0. 7L EZRAFITEE L (1 =2.694,P =0.017),
JG2EHLE BPPV B % cVEMP I REAR F I 5 %) B2
] 500 Hz/1 kHz 9 FAR F {5 50 51 K 0. 97 F
L1, EZR G248 L (t=0.914,P =0.391);
oVEMP I fig fik & Ml 5 Xf & 5 51 2k 0. 45 F
0.77. Z R A I 2#E L (1 =2.520,P =0.040),
K-E A BPPV % cVEMP ) GEAE F I 5 %t
B 500 Hz/1 kHz 19 FAR SEX{E 514 1. 05 Fl
.37, 2R A G I8 L (1 =3.358,P=0.020);
oVEMP T fig I T M 5 X} B0 43 51 >4 0. 48 F
0.51, 2R LG L (t=0. 418, P =0.693),
2.4 ISSHL X% 4 500 Hz/1 kHz FAR %
Ha] e

ISSHL %4220 cVEMP Zj GEAK T ] 5 % BE ]
500 Hz/1 kHz ] FAR F3 {43 514 0. 97 Al 1. 12
(t=1.265,P=0.275), oVEMP I BEAK T M| 5 % B
43514 1. 06 F1 0. 55(z=1. 582, P =0. 189)
2.5 ISSHL ANfEiZ 441 500 Hz/1 kHz FAR N
ENT Ny

ISSHL ANERZ % 41 cVEMP Zh g {% T Ml 5 %F

SRR VT RE D) B Z PR SR R R
A A I RAE AR . SR T E T REAIG R R T i E
T RER A 45 B i 52 A AR AT RE D RER B A 2
Wrtl W g A IR R 56 VEMP , #L5 Sk ik i 56
LK A M BIITAL . cVEMP Ml oVEMP J2 5 i 38 75
SRR R AV (] 5% 1 AH AL I SR T A5 21 A LR
PEHLAL, AT B E A S HTEE LT R A 0
Mo RE R AN, B B R b &6 F cVEMP Al
oVEMP L H i1 #H SC H i A 2, >4 —{ill i Ji2 D) B 32
AR H B cVEMP Fil oVEMP 9 8k 722 , 43, 45 9% i
55 U T 2 R B8 L AR B AR I B K
WL B A8 E B WU AN A 5 R
TR R FE 250 VEMP (5] 1 8% K 2 1k,
il JL G R W ) B2 12 W7 A0 (6 32 3 — s BRI 1A
W, G0l B 47 M R B VEMP 5 Jz Bt B RE ) Bk 25
&= HATH R 22—

WE 13 W 9% 8. 7% . c VEMP I oVEMP H A5 #ii %
VRIS B REAE . A £ B CHE L 500 Hz 1 3 3 Bt
2R L A 7R RO 2 15| R ) I TR B A B
I 5 ST 5 1 76 A JE R 9% . BPPV %5 B R M
W B E . VEMP Y S5 A m R R IR A
(500 Hz) [} @& 45 (1 kH2) B . A 2= 35 KK, L
500 Hz 5 1 kHz ) FAR Sy WLl 45 4% , 24 FAR 4
I 4R R B g%t 500 Hz B RS, 24 FAR AR
I 0 35 7% B A 2t 1 kHz B AU il i o A
cVEMP 1l o VEMP B 45 2 I 3 AR 1 A B T 3051
FORTRE A E B . A 9 2 X AS [ PR B
MG EE DI R fIK T B H B B 5 @ H cVEMP,
oVEMP 1§ FAR #E17%F [k, #£1F cVEMP,0VEMP
) FAR 78 % 50 Hi 2 21 J8 590 A .

A8 320 LA S ok [ P 9 B 22 Sy = i B
T, ULET, BRAE IR 4 SR A5 R 2 1k I T B K
T3 N8 I0 s DA T S B0 e AR Y ek A L 2R A A
RIWEM 500 Hz ] 1 kHz B, SRl 784
WFFE TG 8 2 R 3 2 v s B A MR R
FAR & @ & WA R 22 7. 53X r] 82 i 00l i
BERZOREEZIRIT kI 0 BUKCIR ST 8122
fift . % A5 101 52 %) 1E B A S HR AR P IR g 0 2% 2
BB PRVE RN . Ry I S5 SEHIE 9 T HE— 2P R A
e 2t R AERIT I 2 R ERIT R R
K 6] B cVEMP & oVEMP (1) #ii 2 i 3% 2%
P



%09 1

S 3 L A5 BRI JE D) AE AR T AR T EE 175 A WLUR P v 0 45 3 R 1 R AIE 43 AT

+ 705 -

W38 W5 IA R BPPV il S Bk 4 ol 4 51 4% oh
) B R IV 2 o B A BT B, H o R S e
HESMAY T, AU KM, BPPV & R AR
BE AT B BRI B4, R R BN 5
¥4 BPPV B # oVEMP iy FAR T F&, ifij 7K °F ¢
M4 BPPV # # ¢VEMP By FAR F F&., % &
VEMP [ 4515 8 185 7T g 55 2Kk 2 K i [ 52 (9 FRLUKCIR
ASAH G, $ o H UKL Y 5 7% W] e R T 12 P BUK =
A A . A, B ORIV L T fE
B A A5 A B ST S DA T 0 A AR AR A v
A2 fik R, 24 BPPV B 19 FAR 3
T R, AT AR B R Ho A0S R A3, BPPV R & & AE.

HIEE D) g VF Al 2 B AT s R T 3 M 50
ISSHL & # 1l J5 1 2 % f8 br , £ A 1l kE 2 e 52
) ISSHL M8 35 I R Y7 R0 222270 . T AW 58 4 L
T ISSHL 80 A 1 iZ % 5 AR & & <cVEMP
oVEMP () FAR, ¥ & U 1 2 () B 6] 22 5%, & n
ISSHL & i B %% 1 68 I 35 I8 5 2K B% B K (14 45
i, BARZEZ 00 2 ISSHL £ 1% 5 & & i i 1
oVEMP fJF # FAR (1. 06) JLF ik 2] {d H ¢ 1y
FARC0. 55) 1Y 2 £, G iH A i 25 AN HE B 2 4 A 451 5
KD T B, HOM AT BE D) BE 2 45 A ISSHL A8 35
VEMP B4R P4 RRAE, DL e H 5 i 2 E iR 2 )
1 OC F 5 1t T E — 20 b FEREAS LI A

2 b PSS B BPPV B ] WAE FAR R
W s T Mg JE 1520 B B ISSHIL H 3% B3R W %< 3] 47
FINERE A F BB AP RHEAR R D, B =
1E W 6B, ] BE IR LG S i 25 R, fh o, R ke i T E
— Y REEAS &, JF A (R AR S X R DA

45 R o 58 3%
RIS A 4 275 R 77 7 2 2
2% 3Tk

L1 iy, 70 057 A2, 45 IRk T D2 355 J LIk o £
s PR A I hg AR K LRI T ] sh AR R A2 A i, 2022,
20(1) :4-9.

[2] XU A5 2, =7 01, % A0 35 & WUIR M i 47 I IR
K4 R & IR [T AR B R 2 e &, 2019, 17
(6):988-992.

[3] Murofushi T. Clinical application of vestibular evoked
myogenic potential(VEMP)[J]. Auris Nasus Larynx,
2016,43(4) :367-376.

L4 fdpr A 00 R0, 0, 45 A [R) 000 % 08 400 ) 8 X 3
LG BE 5 S L5 P W 7 09 52 o (7). o B i e =k
FHMEE,2020,27(8) :434-437.,

[5] Fu W.,Han J,He F,et al. Effect of Stimulus Frequen-
cy on Air-Conducted Vestibular Evoked Myogenic Po-
tentials[J]. J Int Adv Otol,2021,17(5) :422-425.

[6] Sun Q,Jiang G, Xiong G, et al. Quantification of en-

dolymphatic hydrops and its correlation with Meniere’

[7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

s disease clinical features[ J]. Clin Otolaryngol, 2021,
46(6):1354-1361.

Kim Y,Kang BC, Yoo MH,et al. Differential Involve-
ment of Lateral Semicircular Canal and Otolith Or-
gans in Common Vestibular Disorders[ ] ]. Front Neu-
rol,2022,13:819385.

Curthoys IS, Grant JW, Pastras CJ, et al. Similarities
and Differences Between Vestibular and Cochlear Sys-
tems-A Review of Clinical and Physiological Evidence
[J]. Front Neurosci»2021,15:695179.

Starkov D, Strupp M, Pleshkov M, et al. Diagnosing
vestibular hypofunction:an update[ J]. ] Neurol,2021,
268(1):377-385.

Curthoys IS, Grant JW, Pastras CJ,et al. A review of
mechanical and synaptic processes in otolith transduc-
tion of sound and vibration for clinical VEMP testing
[J].J Neurophysiol,2019,122(1) :259-276.

Dorbeau C, Bourget K, Renard L. et al. Vestibular e-
voked myogenic potentials[ J]. Eur Ann Otorhinolar-
yngol Head Neck Dis,2021,138(6) :483-488.

Doettl SM, Plyler PN, McCaslin DL, et al. Vestibular
Evoked Myogenic Potentials and Postural Control in
Adults with Age-Related Hearing Loss[J]. ] Am
Acad Audiol,2021,32(9):567-575.

Lamounier P,de Souza T, Gobbo DA, et al. Evaluation
of vestibular evoked myogenic potentials (VEMP) and
electrocochleography for the diagnosis of Méniére’s
disease[ ] . Braz ] Otorhinolaryngol,2017,83(4) :394-
403.

Noij KS, Herrmann BS, Guinan JJ Jr, et al. Predic-
ting Development of Bilateral Meniére's Disease Based
on ¢cVEMP Threshold and Tuning[J]. Otol Neurotol,
2019,40(10) :1346-1352.

Murofushi T, Tsubota M, Kanai Y, et al. Association
of cervical vestibular-evoked myogenic potential tun-
ing property test results with MRI findings of en-
dolymphatic hydrops in Meniere s disease [ J]. Eur
Arch Otorhinolaryngol.2021,278(9) :3267-3273.
Singh NK,Raul A, Malik G, et al. Intersession Varia-
tions in Frequency Tuning of Ocular Vestibular E-
voked Myogenic Potentials in Healthy Individuals[]].
Am J Audiol,2019,28(2S) :407-413.

Angeli SI, Goncalves S. Cervical VEMP tuning chan-
ges by Meniere's disease stages[ ]J]. Laryngoscope In-
vestig Otolaryngol,2019,4(5) :543-549.

Singh NK, Barman A. Frequency-Amplitude Ratio of
Ocular Vestibular-Evoked Myogenic Potentials for
Detecting Meniere's Disease: A Preliminary Investiga-
tion[J]. Ear Hear,2016,37(3):365-373.

Zhu Y, McPherson ], Beatty C, et al. Cervical VEMP
threshold response curve in the identification of
Ménieére's disease[ J]. ] Am Acad Audiol,2014,25(3) ;
278-288.



s A - S W e S 0 41 ok e ks 2022 4
e 706 J Clin Otorhinolaryngol Head Neck Surg(China) 36 4 9

P ETLE A G S SRS A
LG A L A2 ATF 5

RITA& #E®T AkIE KR RR¥ KBRS OKRE HE OKREF EILE

(FE] B0 R AR a0 I % JLE SR 0 3O 8 538 3 il 805 & W BRI 5 & WUIR 1 #8432 (c VEMP)
g1 AE BRI TS B A, TR E A AT LE cVEMP IR MLIE R 2% . ik BB 44 f](88 HH3~7 ¥ IEH
et e LB L 3 BRARIR 40 3~4 %21 (17 1] 34 B A 5~7 21 (27 1] 54 E) 4 94T K T 5 K% & 1 cVEMP
(ACS-cVEMP) FI'H S48 S 17 & 1 c VEMP(BCV-cVEMP) #6113 51 H 26 K 3 234, 3% % A SPSS 18. 0
Gl A TSI . B R 44 H1(88 B IEH JLTE ACS-cVEMP Ml BCV-cVEMP 5| i #4351 A 96. 59 %
(85/88)F 97.73% (86/88) , 2 F LB it X (P>>0.05), 3~4 FH 5 5~7 F 4K ACScVEMP 5| H Z 43 4l
S 94.12%(32/34)F1 98.15%(53/54) . 2R TG 2# = L (P>>0.05);3~4 %45 5~7 % 41 BCV-cVEMP 5| i}
A 94,12 % (32/34) F1 100. 00% (54/54) , Z R TG ¥ X (P>0.05), 55~7 B ML, 3~4 ¥4
ACS-cVEMP iy pl.nl ¥R # 5 (P<C0. 05) R IR & (P <<0. 05) , KRS HH L F LT B L (P>0.05),
PSR A 7] BCV-cVEMP 851 H 3% pl KM nl RIS K SHANZF Y EHEITEBE X (P>0.05, &
BRI RT L AT 5] ACS-cVEMP #1 BCV-cVEMP,cVEMP 2 — #h 7] 47 i JL 2 B K2 Sh RE 46 I T B¢ .

[k$IA]  JLE; FUILHTEE 5 & DUIE M R AL 05 75 W03 i S PR 30 ik

DOI:10. 13201 /j. issn. 2096-7993. 2022. 09. 011

[(HEHZES] R764 [XEFRERG] A

Characteristics of air-conducted and bone-conducted vibration cervical
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