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Comparison of prevalence of acoustically evoked short latency negative
response by different acoustic stimulation modes in
children with large vestibular aqueduct syndrome

HOU Ming-yue'?, LI Lei*, MEI Lin* | ZHANG Qin>, SHEN Min>, CHEN Xiang-ping’, YANG Jun*, CHEN Jian-yong’
(1. Department of Otolaryngology, People’ s Hospital Lanling County, Linyi 276000, China; 2. Department of Otolaryngol-
ogy-Head & Neck Surgery, Research Institute of Otology, Shanghai Key Laboratory for Translational Medicine in Diseases of
Ear and Nose, Xinhua Hospital, Shanghai Jiaotong University, School of Medicine , Shanghai 200092 , China)

Abstract: Objective To study the effect of acoustic stimulation mode on prevalence of acoustically evoked short
latency negative responses ( ASNR) in children with large vestibular aqueduct syndrome (LVAS). Methods 30 children
(56 ears) diagnosed as LVAS with high-resolution computerized tomography ( HRCT) of temporal bone were included in
our study. Ordinal click-ABR, tone burst ABR, bone ABR tests were performed to 56 ears. The ASNR waves were
recorded during the ABR test, and the prevalence was analyzed with SPSS software. Results (D) Of all the 56 ears, 26
(46.4% ) were male and 30 (53.6% ) were female, with an average age of (21.4 +£19.1) months (ranged from 4
months to 7 years). As for the degree of hearing loss, 22 ears (39. 3% ) were mild or moderate, 27 (48. 2% ) were

moderately severe, 7 (12. 5% ) were severe and profound. (2) ASNR waves were presented in 30 ears with a total
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prevalence of 53.5% . 3 The prevalence of ASNR by the click stimuli was 48.2% (27/56) , which was higher than those
by tone burst stimuli (26.8% , 15/56) and bone stimuli (5.4% , 3/56). X2 test showed that the differences of prevalence

among different stimuli were all statistically significant (all P <0.05). The y* test of multiple sampling rates showed that

the difference between prevalence by click stimuli and tone burst stimuli was statistically insignificant, while those between

click stimuli and bone stimuli, tone burst stimuli and bone stimuli were both statistically significant. Conclusion

Click

stimulation mode may result in a high prevalence of ASNR. The presence of ASNR is highly indicative of LVAS.

Key words : Large vestibular aqueduct syndrome; Short latency negative response, acoustically evoked; Tone burst;

Prevalence

[ Chinese Journal of Otorhinolaryngology-Skull Base Surgery,2017,23(3) ;238 —242]

KATE FIKE 25 1F (large vestibular aqueduct
syndrome , LVAS) 25 8 4y JL 5 B35 #h 2 E0r )
PRI — Fh I W UL AR SE b s £ v R
e DR 32 S R by 0 e e S M W R B, AR Sk 7
SR DR R R R O R &Y L gkt
RUIE LT AR GG Pl 2 P b, B R
PERHIE FKE LB MER IR RN 1.5% , 5B R
PENEWIRY 31.5% * . 1998 4F Kato 45 HFFE %
B AEHEAT ABR K AX I, R BB AR IATE 3ms 2 f7i0
BN HA RRAE P Y 00 s None 55 1 YO
WSS T 90 il 4% O 7R 7 A ) S VR R 9 B R
coustically evoked short latency negative response, AS-
NR) , NN IZ SN A A B R T R M 22
PERRIRE A A REIC 270 2006 45 Py EAAGS
HUWFFE K I ASNR 76 LVAS B8 L A & m m5|
R, 38 75.71%  HEF2 ASNR R T LVAS JIIfi R 5
Wiz, HETY LVAS 3% ASNR 5 H B BF5E
HRIEHET click B R BT HEAT AR FE 4108
FATENm RSB K B 7> LVAS A TE click 754
WU RED | Y ASNR s {H 2 7ERT 21 2 - ABR 1
AR AR AE S| s MTER 73 LVAS SR 1E click
PRI R R BES |t ASNR, {H AR R 40 3 sl B
ABR BRI BT AIRES A it ASNR, J2 R 2k
FECE T ABR S5 A AR BT RE SRS BE S Y
ASNR 5| Hi 20, H i IChEFE il . BIAS IR BEsE
TRV [A] 7 S =00 LVAS (2 ASNR (5%
i, DA S e O FH Tl PR LVAS 1 5217
1 #REFHZE
1.1 B4

PEHL 2015 4F 6 H ~2016 4F 3 H1E 1§23k
7 R e R T i 1 e H- S MR Sk S8 MRl PR W
BERFZIE LT T2 Em R CT AR A
W12k LVAS 19 8L, 2831 30 4] Horp 55 14 9, 22

16 Bl 4F 4 M ART 2 FH(21.4 219. 1) 41 H
W FI R R BE R 2 3], P2 10 3], FEEE 15 ], A%

3 i,
1.2 Wk
1.2.1 LVAS ¥4 e A REVHIHES

GrBER CT AR A IS W R o - DKL
B R 2 s B RS IR = AR S BUIR
TG W A Y S B A B AR B 5 QB it
SN (RIATRE oK BB 5l RE s S A B A
T 5 I BE S 2 i KA Ah 1 22 8] v Y e KA
FIEEE > 1.5 mm, HIDGIEMT; @ RA 56 R &
EERUEZY < dibpTogs s

1.2.2 3 Frhl#k & AKX F g o7 M s T R~ (ABR)
MK A B YRR ME R L BR i = N RT3 Bl
BRI T A ABR I3, 3 ) 8 43 1 S g -
ABR(click ABR, C-ABR) .500 Hz % 4ii3% (500 Hz
tone burst, Th-500 Hz) . ‘& % ABR (bone ABR, B-
ABR) , {#if] GN ICS CHART EP Wy 515 & Ha 4
17 B3R 3 ORI 254 T B9 ABR 5%, 70 Hr ASNR
FURTEO . 0k AR 275 W R B st AR 53 9 45 T i
LG O o A RIHLBH/N T S KV, BBl
@ 100 ~3 000 Hz, 437 [a)%& 4 20 ms, (55
Jm1 024 . R AR (elick ) , SRR R 3 A4~
JE Y Exact Blackman [ ]35 45 4l , Th-500 Hz 45 4fi
B BT T RERE AR, A8 2 A
( BT/ TFE = 1 cycle, F-E W 2 cycle) . FifH,
Th-500 Hz J B-ABR 14 d5c K it ik J32 5301 hy 97
97 .45 dB nHL, HIAE SN R SR, 4o iR
371 W so A BILITE ER3A 4l AXHALT
SEM o Ay A K /b ik H DL A ORI 5 2R 1 T
PE, BILLEM AT/ %0. 5 ml/kg TR 10% F7K
B AR, 7 MR S FF 21T ABR AL, 43 B AS-
NR #9751 15 o

1.2.3 ASNR 3| h 6§ p| b7 472 A RWFFE ASNR
(5] i 2 B8 Murofushi 22 3% 1 FI Wi b vfe ' DU IE

- 239 -



o [ - G A TR AR A 3

A H A @B AR R S I (KT 90 dB nHL) Ji5
T ABR 1R 3 ~5 ms I @G P 5 TR 1 1
{EE T 0.05 my, Q0 HI IR 2 458k DL fk , 3
M (L 5 1= 11 D5 T 5 (DBt Afl) 38075 58 B ) B A1, ASNR
IR R R O T, TR . T A B A
WOE TR R BEAT 2 Y ASNR IR, LA B i 2 A5 EL
AEE M, SRR ASNR B an &l 1 frn; 8 2 S —
] LVAS i35 ASNR K5 | i 9L

" Ri195

K ) 'w. ,"‘/
¥ R195 -
|
ASNR
N ' R190-.
ASNR

1 ASNR BRI, 7ERIB  95dB nHL Z50F AT 5] i
Wi TR ELORIK) ASNR 35, it R8P 5 B2 1 A, O 90dB. nHL
i, ASNR i ARIIAE K, PR AR IR

A & - R195
| S B e T ey | p
I 65| U
[ 190" | R190

2 ASNR ARG BIBIE I, 7] WLAE 95dB nHL i 3 54t
FAF AR W AT H LAY ASNR i

1.3 Sil==ahr

K HI SPSS 17. 0 et 4%t S e 5 4im i 11 48 i
A3, 3 IS 2514 R A9 ASNR 5| H R A iR
Fx* H.

2 F#R
2.1 3 BRI 454 T ASNR 9B IAT | H %

3 BRI A5 AT T — B R R T R
51t ASNR 3, WAL A% LVAS B354 ASNR I 51
tho AR IR 30 41 (56 H) 4530 H5[H ASNR,
ARG R 53.6% ,4n1E 3 iR
2.2 OR[AFEEEWT 3K B ASNR 5] H 31 L

2 R EEWT 3 2R B ASNR 5] 510 o] rh
FEWT 4k 8 3 R A 6 il 5] Y ASNR; 15 5 2 B Wy
TR B A 8 5| Y ASNR ;3 il 51 Wy 74
KA A 1B H ASNR,

4§23 %
60.0%1 T T
40.0%1 i l
a
& e
46.43%
20.0%1
0% : .
RS om0

Error bars :95%Cl

B3 ASNR 3 iRs| R 5 A5 H R LK

2.3 3 PPN ASNR | H 2R gk

C-ABR 75 27 H5| 4 (48.2% ) .B-ABR 3 H
Bl H (5. 4%) . TB-500 Hz ABR #5 15 H 8|
(26.8% ),k 1 iR Horf A 13 HAE C-ABR #il
TB-500 Hz ABR PRl A BT #45 | H ASNR A5
2 BAE bk 3 Rl SR 5] 1 ASNR, x° K
55 R 3 FPOAS[A] S AT ASNR 5] 32 HA W
BEI#25 (P <0.05) ; ZAFEARRKM y* K56 5
7~ :C-ABR A1 TB-500 Hz ABR 75 il 80 T A XK /Y
ASNR I R 2R LG IF¥E L (P =0.019 >
0.0167) ,{H5 B-ABR 75 fil AT ASNR 5] i3
KIEA W RS2 25 7, 3k 2 R,

R 1 ORFEFHEAEE ASNR 5LHER . (H,%)
I ST I
C-ABR 27 48.2
TB-500 Hz ABR 15 26.8
B-ABR 3 5.4
2 RFFHIBEET ASNR 53] 50
I % P
C-ABR & B-ABR 26.224 0.000
C-ABR &TB-500 Hz ABR 5.486 0.019
TB-500 Hz ABR & B-ABR 9.532 0.002

P HRRKHE <0.0167, FR 72 57 HA Gt 5 3L

3 it

VLA, [ N AME5E SCHik i1 ASNR 5 A FE
O B Rt B R B A A REIC R E, 51
R 11.9% ~40% -7 "B 2006 4F[H PN E A
S RERER T ASNR 5 LVAS BH S PE0F 5T, BF

- 240 -



BB A AT P ) B SO0 R Sk A

NNy RN GG RS o

53 19

FEETER T 70 1% CT 5 MRI 2 Jy LVAS [ i&
H LA T ) CT 457G LVAS (& ph 2t &
#E1T ABR Kt BF5E & B ASNR 71 LVAS 1y & L+
AR I G RR IR 75, T1% 5 i AE X BZH  ABR
IS R R, 142 B R0 2 ASNR ;i 0F 58 A
i ASNR & LVAS JBFEWT )27 R 4 s Z —, ASNR
GURR B Y B S AT EE K A R, 2013 4F Liu
BT R RE R BN LVAS R4 AT Click 75 )
WO Y ABR R, & B ASNR JAE LVAS 5]
HR B AN IE SN B B 5| R,
56.52% ,WF5T 3B ASNR 1 [n] JE AY 5] 2 5 LVAS
A B BRI s I TE ABR R b s 3] ASNR
TS T LVAS 954 % A — 7 1Y Il PR 2 18 i
o ASUKBIETEEE R AL B2 30 #i (56 H-) LVAS &
BTE 3 TSR B P REORAE A 30 gl 1 AS-
NR, 5|58 53.6% , 5 Liu SEHF5E45 RAHL, £ 5
ASNR e LVAS B8 b BA R R 5|
TG T ASNR (2 U8 i A W 8, Nong %51
X7 ASNR (2 IR HEAT T IR A BIBIFIT, %273 % 3 47
Fesz N T H AR A B 8 28 58 8 9617 ASNR £
I, AHT 3 1 87 S RETC SR B ASNR I 5 AR5 RO
AR 3 A8 BN T H R AR A H 4T ASNR AT,
RIA 2 8 R BEIC Sk 2 ASNR; Jf H ASNR
(BB 22  BIFTE A ASNR JF R R 5 T H-0
[A]As} None X} AR J5 A& 5| ASNR (/i 41 & ot — &
TTRTE T REAS A A B, AR HTIZ B 8 R E I BE IR,
B JE T E 2 R ) B0 . 1 8 Ak 5 PRI None 20
ASNR FJREAZ IR T Hij JE ) BEVE 4% 1, U BR 3R
A7 Ochi BFFE ) [RIREIN Ry iZ SO A B 4 I T Rl
BE , 1IE Q0w BE 175 & LTE B 7 ( vestibular evoked myo-
genic potentials, VEMP) —#&f, Levenson 2‘?177 NG
JEE R A ) AR BT o0 A, b TRk TS B AT
I3 oy 5 ) P H T B A 30 P AR 2 ) S T JE A
X7 R N AR R SR WA R L
IR EERNR H 5 1) ASNR e VEMP A6, % 3R
P GORAAOCHE, #2 ) ASNR J VEMP FJREJR T
BRaE, 2222 RSN LVAS [BE 3RS B Y
ASNR fy 75| H 58, I AT B2 i T RTE KD K, 2
P 88, ol 35K 3 0k 75 MU PE IS R, S 2R
ABR AU ASNR 1 Hi BEASHE &
Emara "' §ff 55 IESE ASNR 51t 5 VEMP (175 i
FEAE W] S AR A, I At 7] PT e U5 T 3 [v) i) 4o
ZRIEAE Tl . H AT VEMP & )32 W Tl
PRI E D) BE S 2 2 950 )12 PP Ay, 4 R A [a] 2

FABGEXT 2 VEMP 3% K| i IR 2R 247 T AR
2. H i ok S B U BAS RIS L an - <
G BT K SE S VEMP (30, Cheng %%
58 &3 Click & 75 L Tone Burst i 21 & e 5 3K 15
TR ) VEMP 5 S8 5T w09 I (B R0 B J i T AR
. {H Ozgur 2 HF5EIN A Tone Burst %40 &5 J2 Bk
IR BRI | HEF7 2R A 40 2517 VEMP £
W, JET LRI ASNR 5 VEMP A G T3t
[l ER R, /& 75 Click %575 H Tone Burst %5 4%
REAZ RS B S ASNR 5| 1287 RATARRMIIGR &
MK F Click ABR F1 TB-500 Hz ABR 75 |3 F 1
ASNR G REA G125, 5855 ABR A1
™ ASNR 5| 5 B4 B Wi 4e it 25 5 8 Click 7
FIFCT ) ASNR 5| H A B o BEAMRATIBESE
[l 2 1L 500 Hz 5 40 J 3 450 T 51 i ASNR
R o, B T S AR50, 5 Ozgur 25120
R —2 .

25 LR AR SR ABE LVAS B AR 1Y
ASNR 3113, Click-ABR 1 TB-500 Hz ABR 75 3
LU F-ABR T DARAS B R ) ASNR 5[ %
3 Tl X A RS A RE A AU = ASNR 15
R AT — RPN ASNR 5| M, ¥ e 4R ok
HIBE F/KELEAAE T RE . [FIRTFRATTOFoE @ 24l L
HAEHAT ABR Wr A v, s 2 G T ASNR [ 5
WO, ARG I 2 v R TR DG HiA , W g S -
MR} I X AG I . ASNR 1) 8 L HEA T 0 B (R 15
SR, UUE— L HERR LVAS BYAT RE ; 76 RT3 15 %
KA fiZ i, W 78 o5 I R e A TR ZU 12 3l
AT H LS AW T3 T B R AT R

S 30k

[1] Valvassori GE, Clemis JD. The large vestibular aqueduct syn-
drome[ J]. Laryngoscope, 1978, 88(5) : 723 —728.

e, FWeSE, RITE, % GJB2 Hil SLC26A4 KL #R 535
WA SR B PR ST (D], v I 5 A T SIS SRR 2R A
2016,22(5) : 353 -356.

VA, DU, BREBR, . LISERUTI Ry R
HESARE LIRS IR T (], I T o WA e f i A
42015, 21(2) ; 146 - 149.

REINE, IRAE, FIDCE, % AE SKEY KRR A IEH#E
G RIAYT R 2 [T]. o B E S i BTG AR 2, 2012, 18
(5): 377 -380.

Zalzal GH, Tomaski SM, Vezina 1.G, et al. Enlarged vestibular
Arch

(2]

(3]

[4]

(5]
aqueduct and sensorineural hearing loss in childhood [ J .

Otolaryngol Head and Neck Surg, 1995, 121(1) . 23 -28.

. 241 -



o [ - G A TR AR A 3

5523 %

[10]

(11]

[12]

[13]

[14]

Kato T, Shiraishi K, Eura Y, et al. A ‘neural’ responses with 3
ms latency evoked by loud sound in profoundly deaf patients[ J].
Audiol Neurootol, 1998, 3(4): 253 -264.

Nong D, Ura M, Owa T. An acoustically evoked short latency
negative response in profound hearing loss patients[ J]. Acta Oto-
laryngol, 2000, 120(8) : 960 —966.

FRKE, #AR—, =22, 8. KATESKE LSRRI
R heHEREARGE, 2006, 4(4) : 315 -321.

TR, AR, 2R, A R R AKE Y REIER CT 2
(I, RIS 2% 75, 2001, 20(5) : 344 -366.

Murofushi T, Iwasaki S, Takai Y, et al. Sound-evoked neurogenic
responses with short latency of vestibular origin[ J]. Clinic Neuro-
physiol, 2005, 116(2) : 401 —405.

Emara A. Acoustically evoked, short latency negative response in
children with sensorineural hearing loss[ J]. J Laryngology Otolo-
gy, 2010, 124(2) . 141 - 146.

Kumar K, Bhat J, Guttedar A. Effect of Intensity on Prevalence of
N3 Potential in Ears with Severe to Profound Hearing Loss[ J]. J
Health Allied Sci, 2011, 10(2): 1 -3.

JEI, TR, e, &5, HALE AR BRI 0 UR
(1. Widyd 5 BB 24, 2003, 11(3) : 169 - 171.

Liu L, Yang B. Acoustically evoked short latency negative respon-
ses in hearing loss patients with enlarged vestibular aqueduct[ J].

Acta Neurol Belg, 2013, 113(2) : 157 - 160.

[15]

[16]

[17]

[18

[

[19]

[20]

[21]

Nong DX, Ura M, Kyuna A, et al. Saccular origin of acoustically
evoked short latency negative response[ J]. Otol Neurotol, 2002,
23(6): 953 —957.

Ochi K, Ohashi T. Sound-evoked myogenic potentials and respon-
ses with 3 ms latency in auditory brain-stem responses[ J]. Laryn-
goscope, 2001, 111(10) ; 1818 —1821.

Levenson MJ, Parisier SC, Jacobs M, et al. The larger vestibular
syndrome in children; a review of 12 cases and the description of
a new clinical entitiy [ J]. Arch Otolarygnol Head Neck Surg,
1989, 115(1) . 54 -58.

KT, JEIR, KRE, . RN RI U ST
VER B NUEAE L5 B PR FE (], Wi )28 S s TR 2%
W%, 2007, 15(1): 28 -31.
=2, TRY, BRZE, % IR GUR N 2 Wi E K S Y
RIFELLI]. Wr e ROF B BRZR, 2006, 14(4) : 241 -
244.

Cheng PW, Huang TW, Young YH. The influence of clicks versus
short tone bursts on the vestibular evoked myogenic potentials[ J].
Ear Hear, 2003, 24(3): 195 - 197.

Ozgur A, Erdivanli C, Coskun Z, et al. Comparison of Tone
Burst, Click and Chirp Stimulation in Vestibular Evoked Myogen-
ic Potential Testing in Healthy People[ J]. Int Adv Otol, 2015,
11(1): 33 -35.

(W B #2017 =03 -01)

(355 237 50)

[22]

[25]

[26]

[27]

Zhang H, Luo H, Jiang Z, et al. Fractionated irradiation-induced
EMT-like phenotype conferred radioresistance in esophageal squa-
mous cell carcinoma[ J]. J Radiat Res, 2016,57(4) ; 370 —380.
Su Z, Li G, Liu C, et al. Ionizing radiation promotes advanced
malignant traits in nasopharyngeal carcinoma via activation of epi-
thelial-mesenchymal transition and the cancer stem cell phenotype
[J]. Oncol Rep, 2016,36(1): 72 -78.

Zang C, Liu X, Li B, et al. IL-6/STAT3/TWIST inhibition rever-
ses ionizing radiation-induced EMT and radioresistance in esopha-
geal squamous carcinoma[ J]. Oncotarget, 2017,8(7) ; 11228 -
11238.

Yao YH, Cui Y, Qiu XN, et al. Attenuated LKB1-SIK1 signaling
promotes epithelial-mesenchymal transition and radioresistance of
non-small cell lung cancer cells[ J]. Chin J Cancer, 2016,35:
50.

Liu X, Wang D, Liu H, et al. Knockdown of astrocyte elevated
gene-1 (AEG-1) in cervical cancer cells decreases their invasive-
ness, epithelial to mesenchymal transition, and chemoresistance
[J]. Cell Cycle, 2014,13(11) : 1702 —1707.

Wang Z, Wang L, Hu J, et al. RARRES3 suppressed metastasis

(28]

[29]

[30]

[31]

[32]

- 242 -

through suppression of MTDH to regulate epithelial-mesenchymal
transition in colorectal cancer[J]. Am J Cancer Res, 2015,5
(6): 1988 —1999.

Guo JY, Xia B, White E. Autophagy-mediated tumor promotion
[J]. Cell, 2013,155(6) : 1216 —1219.

Chen X, Wang P, Guo I, et al. Autophagy enhanced the radiore-
sistance of non-small cell lung cancer by regulating ROS level un-
der hypoxia condition[ J]. Int J Radiat Biol, 2017,19; 1 -7.

Ye H, Chen M, Cao F, et al. Chloroquine, an autophagy inhibi-
tor, potentiates the radiosensitivity of glioma initiating cells by in-
hibiting autophagy and activating apoptosis [ J ]. BMC Neurol ,
2016,16(1) : 178.

Bhutia SK, Kegelman TP, Das SK, et al. Astrocyte elevated gene-
1 activates AMPK in response to cellular metabolic stress and pro-
motes protective autophagy[ J]. Autophagy, 2011,7(5); 547 —
548.

Bhutia SK, Kegelman TP, Das SK, et al. Astrocyte elevated gene-
1 induces protective autophagy [ J]. Proc Natl Acad Sci USA,
2010,107(51) ; 22243 —22248.

(ks H 1 :2016 —10 -22)





