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[Abstract] Objective To observe the vestibular dysfunction in sudden sensorineural hearing loss (SSHL)
patients without vertigo. Methods Forty-two cases of unilateral SSHL without vertigo were enrolled in the study
from May 2012 to May 2014. All patients underwent air conducted sound elicited oVEMP and c¢VEMP respectively.
Some of them also received caloric test. Sixty-two SSHIL patients with vertigo and twenty-five age-and gender-
matched normal subjects were recruited as controls to analyze the vestibular dysfunction in SSHL patients without
vertigo. Results Abnormal oVEMP was observed in 54. 8% affected ears without vertigo (23/42), 64.5% ears
with vertigo (40/62), and 26. 0% normal ears (13/50). Abnormal cVEMP was observed in 52. 4% affected ears
without vertigo (22/42), 48. 4% ears with vertigo (30/62), and 14. 0% normal ears (7/50). Caloric test was
operated in 21 SSHL patients without vertigo and 29 patients with vertigo. Abnormal caloric test was observed in
52.49% (11/21) SSHL patients without vertigo and 75. 9% (22/29) SSHL patients with vertigo respectively.
Statistical significance was found in oVEMP and ¢VEMP rates between SSHL without vertigo and normal group
(P<C0.01). However, no significant statistical difference was found in oVEMP, ¢VEMP rates and caloric test
between SSHL without vertigo and SSHL with vertigo group (P>>0. 05). Conclusion  Vestibular function could be
damaged in SSHL patients without vertigo. The abnormal rates of oVEMP, ¢VEMP and caloric test in SSHL
patients without vertigo were similar to that of SSHL patients with vertigo. The appearance of vertigo might be
irrelevant to the range and extent of vestibular dysfunction.

[Key words]) Sudden hearing loss Vertigo Vestibular evoked myogenic potentials Caloric test

* FEZK A KRB 4 (No. 30973300) ., Hh g g 8 3k A BF B Al 55 2% & 300 9% 4 (No. 20125dhz13) (B 7 4 B Bs L £ A 1/ & &5 B (No.
2013KW-28) \ 74 % i BH 4 2 5C 30 H (No. SF13151) 174 %2 58 i K 2 5 24 Bie £ — I @ B2 B A A 8% 37 % T 3k 42 (No. RC(GG) 2014077 %% B)
/\ W IRAE# . E-mail: ent551205@163. com



% 3 3

AR s AP I 10 5 R R R 0 e T R B T I E L AR R AT Y 427

58 K M IR #h 4 48 (sudden sensorineural
hearing loss,SSHL, faj #r 5 £ &+ 7F 3 d uk 3 Jg it
[ SR K AL s /D AE A E 1 2 AR ) R R
20 dB Lk I (Al Ok sh PR dh e v Y . 2800 ~
57 Y0 W JEE AE T R B 0 TR B ] DAUAEAT RZ 4 G
WG o % P Al i A AR X R R R R R
2 R AR L DT AL B A A TE A — A T RE
F12E 2 18 5 H- 0 1 5 [ I P & i RE DL 40 A G .
SR AP AT L 2 1) 298 28 £ 3 T LA & A i B2 AL e
S AR R 5 2 R A, FLEEE 2 BE Y I Ife
PR AR & DL, 4 T PP AS AN AP % 5 11 28 48 2R
YT EE 4% B SRR RS AT LU TR FAT TR 1 2 S
g 72 3 Bl AR B 1 BELAE LA RUR A i R S

HIKE 75 & 19 LI P i {37 (vestibular evoked
myogenic potential, VEMP) J& & i 5% 75 Hl| 38 Aif K2 K
IR 75 o ZE ALK R 28 T 007 55 5K 119 -1 % JUL 3% 1 1 5%
PRI L AL, 3 A LA BE 5 A LR M AL
(cervical VEMP,cVEMP) F1 R L #7 BE 5 & WLIR Pk
HL {7 Cocular VEMP.oVEMP) . % 4i %k & VEMPs,
CA W R, cVEMP Ui 3 2R 2, [ WAl RE T B4
(ERHE J2 wi B2 T #h 46 f5 A B%) (9 2 REAR B s
oVEMP 5t 5 i[5 4 , S Wl wij £ b i 73 CAFf T8 48 1 i
BE b2 A A GE B 1 D R BT . cVEMP I
oVEMP J& H i & J A XS T H A7 f7 K AT EE b T #h £8
VAN RS U i< Ul SN0 N = s 11797 Nl o 1
HLEEK: B AN B . BEE VEMPs W F IR IR, 38 5
W J1+ cVEMP+ oVEMP+ Caloric i B 41 i H- i
T 22 2 fiE 22 51 K6 T Ctest battery) Sk PEA 3 A~ Py B
CHL g BRAE A 00 3 2R LD M Zh BRIR S B &l
AIREN o ASHIF ST R FH - T E 2R B0 A I 4 T DT A 58
FEN P 0 2 S8 N i AR 0 3 AR BE L DL IR 3R
TR I 2 5 14 3L At ) R Ry 9% 28 2 0 AL A 1% F 5T
AL R M.

1 #ZREFE

L1 IwAREH

SR B 23 M F 5 B it B 2012 4F 5 H &=
2014 4 5 A 8175 3 Be 12 Wi o 58 S 1k B 3% 9 #5532 3A
JT R A 104 B (104 BHOPAMR . RELE
AR B o (2 IR rp Al 1 2 2 L B R e Sk 5090 ) 2
gr43 2005 AETEGE R A 1Y 98 Kk A2 W G T 4R
RO DB R L SR K A RO B BN I
3 d LA B s O AR il 3 M A S R T 3k
QEDTEAIER 2 DR S TR 20 dB UL E; @

R IR DX 5 © T G At 28 7 P AE AR . HERR
b - O BEAEAT Mk A 45« b B 58 RE 2 L HE R (W7 )
T RS S, 2 MR & BUA W #2598 ol P W 3
S A s QA R T PEWT 7 RGOS T 25 R AT BE A
— R,
111 RERHFERER FFE5ALIRE, AR X
SRk, S ATE 42 ] (42 BO B H LB 25 i, 4 17
B AEdE 21~71 %, FH¥) (45,2912, 22) % . IR H
ST (PTA) (71, 39420, 23) dB HL,PTA<C
55 dB HL # 5 21.4%(9/42 H),PTA 56~90 dB
HL % 5 64.3%(27/42 H) ,PTA>90 dB HL % 5
14.3%(6/42 H), PTA Bt 0.5.1.2.4 kHz 4 4
RN [ 1)1 JA R L > — 80 32 AL A 15 1 A U
e RAE R, Ui s RME N 1 10 dB HL 4 4 i 40 %
Bk T AT . W A R B RTEORE B A
IR E SR AT
1.1.2 REMHEFA FFH5 AL, A K2
o FEATE 62 i (62 O B #H, 5 27 #i, % 35 fil,
AEHY 10 ~74 %, F ¥ (44, 23416, 14) %, B H
PTA $(87.67422.35) dB HL,PTA<55 dB HL
o 16.1%(10/62 H),PTA 56~90 dB HL # 5
32.3%(20/62 H),PTA>90 dB HL % 5 51.6%
(32/62 H),
1.1.3 Efsrma A ) FRECEE,
o HL AR I 5 L SR N 2 HL Al
PSS B R A D W ) T R B 4 O TR
CBAFIERH ANARE T UARMEFEEE. A
P& 25 B (50 B, B 13 fil (26 H), Lotk 12 4 (24
B AR 20~72 % 1) (45.56£15.65) % . X IR
2H 5 R A BN PRI 22 41 (8] 4R 0% B 10 25 7 3 4
T L

ABIF 5 30 2ok VY 2 S8 R A IR A B o e IS B
P ZE D 2 W A% AL U I T80 147 () 2 s o)
1.2 ik F

B (R B2 R E AL 2 ) RIR 5
X2 TRBE AT R 62 h 3T 5 B2 HE
#4T oVEMP.,cVEMP HI Caloric 33, izt i) [A]
REmE 1 d~3 4 H P 38.8117.4) d,
1.2.1 oVEMP # cVEMP @l 3% 7 ik %
PRFFAMEMY . o VEMP H A& I 38 75 72 [F) A< 52 56 % iy
Wik D SR BE R 2 b 5 F H 20 1 em 4b
WO FEHEMN, T4 1.5~2.0 cm £b#ES Z ok,
P AR T RIAE . W /N T 5 kQ, ff
FHPFAZ B Wy 36 4= T A8 Wr o 75 & W A 43 A AL (ICS



128 PO R 2 2 i (BE 22 D

5 46 %

ChartrEP &) , 8 i 6 A X HHLA 7, >k A 500 Hz
A R T/ T BRI 1 ms, W B RE 22 1) E
2 ms, FIEOWA 3 /s, Bt & MK 50 ). BEOK
DU 2 T 381 75 SR A5 o B OBU AR 86 0 PR B I T 24 30°
TR AL S B P A LR S BUIR AL

cVEMP iR 5 #2 % % Sheykholeslami 2512 1§
T3 < I 33 RN it L 5 L B 22 T sk H A L
B PR 22 0 2 2 AN, 2 b P A T TALE A
[ HL BN T 5 kQ. 22 SR 2 Wy 2] 75 il i AF 5 i
kAR BIKOETH 2 30°, IO Sk A A B4R 2L i i
L RN B RAR S A E I R R AL, il
A i v W] oVEMP,

DU IR 30 35 P 9 B AN 100 dB nHL JF 4R . 51 i
WA oVEMP . cVEMP I JE J5 . LA 10 dB nHL & X
W B EABEGL ATR B BT . SR TR IS i
JERE B3N 5 dB nHL S KW, LLHGE RE. fig
5] 1 oVEMP . c VEMP 3 T BT 55 (1) 5z /N o i
14 75 3108 B R K5 oVEMP ¢ VEMP [ {8 ,
1.2.2 Caloric iK% ZK & (B NEZ 2%
AP RZ 2 8D A R Sk A B0 30° (5 7K - 2 L AE b T
TN AR 4 O e % 230 O,
A3 IR U, JEE A 4 k. SR FH AL AMIR AR D SR AY
IR HTIR R, M4 M (canal paresis, CP)
HKRTF 25 U AW .
1.3 WEIBHR

IC kK4 oVEMP Fl cVEMP B i 2| 5] {} .

100 dB nHL 7§l #0149 n P AR 01 . pT B v 0k 4
nl~pl PRI IR 06 . B2 R 51, A T sl %
G o VAR U S K iR W 4 /N 3 O SRR S R
SN AR LR E AN F IR Z EH AN VEMPs 4%
O,
1.4 Hir=HEFHE

oVEMP Hl cVEMP H. A& 2 i) 41 8] He 42 %
BATR T 2250 0. P L8R B SNK-g 46 56 4 [
Sw R oVEMP fil cVEMP B H 3K [ 4 5% 1+ 7
Kigh; P<<0. 05 N2 HAGE X,

2 HE

2.1 BEEREZNEE oVEMP #1 cVEMP Bk %
etk

HHFIE % %I H oVEMP fll cVEMP H. k%
LK R ., REAKEBH oVEMP 5| LT
IEH X RE (P<0. 01) s REAEIZ 2 [ H oVEMP
] {15 42 1F % % B CH 85 (P<C0. 05) 5 € 8 AN PE X 5
BH oVEMP nl ¥ AR 01 55 58 #8211 1% 2 /8 B JOE &
X B HZE K (P<<0. 05), oVEMP pl ¥R .nl~pl
W B HA FHR MR A 1) g 22 S R 22 B X

cVEMP 7E R A E ML 2 AR 2 B 51y 5]
LT IEH X E(P<<0.05) ; REFIXEEH
cVEMP pl #R 1 55 58 25 8 1 % 2 18 B 46 4 (P<<
0.05), ¢cVEMP {f . nl %K . nl~ pI 3 [A] 159 A1
PRIE 4L A 2 R g8 L.

MEk BEMEEXRE oVEMP 1 cVEMP R EZX R EEKSH LK

Table Abnormal rate and parameters of oVEMP and ¢cVEMP in affected and normal ears
Group n Abnormal Response rate Threshold pl latency nl latency nl-pl interval Amplitude
rate (case) (case) (dB nHL) (ms) (ms) (ms) (pV)
SSHL without vertigo 42 oVEMP  54.8% (23)44 57.1% (24) 93.5+4.84 14.7£1.3 10.840.94°V  3.9£1.3 5.544.9
SSHL with vertigo 62 oVEMP  64.5% (40028 46.8% (2944 92.6+4.9 14.6+1.3 10.3+0.7 4.241.1 7.244.1
Normal control 50 oVEMP 26.0% (13) 74.0% (37) 90.1+5.9 14.54+1.5 10.34+0.8 4.2+1.3 7.3+4.3
P 0. 000 0.014 0.038 0. 801 0.045 0.637 0.244
SSHL without vertigo 42 cVEMP  52.4% (22)88 64.3% (214 91.145.9 17.5£3.0V  24.3%2.7 6.84+1.3 157.3%71.5
SSHL with vertigo 62 ¢VEMP  48.4% (30084 59.7% (31)AL 91.246.2 16.1+1.9 23.7+1.8 7.7+1.8 179.2+108.7
Normal control 50 ¢VEMP 14.0% (7) 86.0% (43) 89.7+6.8 17.14+1.9 24,4421 7.3+1.7 166.54103.0
P 0. 000 0.008 0.481 0.029 0.348 0.101 0.670

/A P<<0.05, A/\ P<C0.01, vs. normal control group; V. P<C0. 05, vs. SSHL with vertigo group
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Fig 1 A male, 48 years old, suffered sudden hearing loss on left ear without vertigo for 7 d. PTA ( the average of thresholds on 500 Hz, 1 kHz,
2 kHz and 4 kHz) was 59 dB HL. The affected ear (left) showed absent oVEMP and ¢cVEMP response. Normal oVEMP and cVEMP waves were
performed on unaffected ear (right) Fig2 A female, 38 years old, suffered sudden hearing loss on right ear with vertigo for 6 d. PTA ( the
average of thresholds on 500 Hz, 1 kHz, 2 kHz and 4 kHz) was 100 dB HL. The affected ear (right) showed absent oVEMP and cVEMP response.

Normal oVEMP and ¢cVEMP waves were performed on unaffected ear (left)
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