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Abstract

Objective: To compare the wideband absorbance (WBA) spectra of large vestibular aqueduct syn-
drome (LVAS) and normal-hearing ears from 4 to 16 years old, and to explore the application value
of the WBA test in the auxiliary diagnosis of LVAS, and to provide a reference for the diagnosis and
prediction of LVAS in minors. LVAS diagnosis and prediction. Methods: 22 ears of large vestibular
aqueduct syndrome group and 36 ears of normal group were collected. All subjects were tested by
wideband acoustic immittance test, and the sound energy absorption rates of each group under
peak pressure were analyzed and compared. Results: The average absorption rate of LVAS group
was significantly lower than that of normal group around 1600 Hz~2900 Hz, indicating that the
sound energy transmission rate was lower in this range. The average sound energy absorption rate
of LVAS group was significantly higher than that of normal group in the range of 5656 Hz~6535 Hz.
Conclusion: There is a significant difference between middle frequency and high frequency in pa-
tients with large vestibular aqueduct syndrome, and the resonant frequency is lower than that in
normal subjects, which can be used as an assistant for early audiological examination of large ves-
tibular aqueduct syndrome.
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1. 3]

KHTIRE S /K & 4% & 1iF (Large Vestibular Aqueduct Syndrome, LVAS) & —# s W2 RIEN B K E
T I B ARRR I AL T, SLC26A4 S H E B U R, B AR ATEE F/KE Y K (Enlarged Ves-
tibular Aqueduct, EVA)BLA RIS FEY K, AT AEBCA Al Y B[], RO FR 2 ) L K 5 D A R
SVEEM 1%~12%. JEEHT A LT /1 E R4S W . B SRPURSAR FAR A T SRR G M
TR PR A S 5508 2 SR BRI, AR SR IS I 7 v A LAk B 6 AT R RS B2 Wi B K. BT DATE KR E 5
IKEGEMERR WA, SFFR— MR e SR ihs Wi ik, Th A HEK
R . 545 S 45 (Wideband Acoustic Immittance, WA /E Jy—FhIr f7ifAd FB, BARE, 0. 9k
BN FRHT SR, VPP ER A B I RERE R R . ISR, ZEAR T A TIRR, BN
SR FEA WA WA i TR U 2 E RN BB S W R R I B A [2]-[4], A TR AR
FHRZER LVAS BH TS SHHFE, BEN LVAS KIEIIGR IS Kt ft— R0 sk Bh ik, HESD
LVAS 2 Wi AR B A Wi 25 R A PR SE R B R} 2 S5 K4

2. #REHE
2.1. HIRMR

[ B FCUREE 2023 4F 7 HE 2024 F 11 A LHIER K58 — M ER 2 N TH W
LVAS KRR EBE NELH . LVAS AL 22 H, HP5H 158, ©7H, Fik4~16 &; LVAS BHEHAN
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FREEITR: (1) %4 LVAS HI3E CT AAWFE MRI B& 2 KibRE; (2) THILR CT ERIAEME: (3)
226 Hz st = PS8 A B (4) B JNEE KR ERE IER, BN S/ EE@EY . T %
K se s, (5) ML B EIEIRIE Y. HERRARAE: (1) RESOR L (2) HAN ERORRE S, (3) HERtk
MR . [EI SR 2 IR AR B AN 3L 36 HAE xR, Hrh 5 22 B, % 14 H, i 4~16 ¥
DN BITEHRNRE L, T EIPIRGE R G, 226 Hz @ St A R, 43T 0.25~8 k Hz
FIHRSFUTRY) <25dB HL. AR O35 B i H .

2.2. BIESHMR %

FE LVAS BEARETHATH S S, g )5 Ra. PHAR CT MAYrE MRI, BEJ51T 226 Hz
PR WAL K. 0 RRZHZ IR LVAS dUAH R 0747 BB A 2 43l 226 Hz /5 S H0R1 WAI
A=

AHIF TR 24 PH 32 E BRI A3 8 5] 4277 1) Titan IMP 440 58 45 75 S 5Tl A (B E A 5 3.6.1),
BIFERT A [ AR AR E L IR == AT, A S AR <30dB A, EBANINEUERE P2l #
WbT 22 BORES 8IS PR Sk AR (M S R B R RS, FEAPHE AL T 2% RS N AT, iR A
FETCIRS, BRI 226 Hz~8000 Hz (R4 click 7, {98~ 85 dB SPL, [& /73t Fl+200~—400
daPa, J7 [ HIEEIG, KRR SN EAE, A AN [F] R I AN [R5 T 1 75 B WA H B PF TR Rk 3D 1
1§, BTN FHURMI A 5 IR A HER AR . IRBE R J7 5088 % 71 26 A R 17 e ISR (Energy Ab-
sorbance, EA), IEEUILARIGZ . PABE S RIEAE I 77 5% AR 1P REVMRS R B4 HEAT Ge it o0 B e 9

23. GitFEAE

18 F SPSS26.0 X fF 0 SR B AT G2 00T, TR BTRER I £ ARHEZE(X &), AL
FEA t f2 50 8 Mann-Whitney U f %6 . THEBERER - B 032801, R 2%, P<0.05 NZERHSRIT

PYAEYEN
FREX.

3. R
31. AOGIHER
NG5 WAk 1, LVAS 2t 7 #1(31.8%), F54% 15 141(68.2%), X HEZH 4o 14 51(38.9%), 5

P 22 f11(61.1%) . WL EH (FFiS 11.23 + 4.00, JufH: 4~16 % vs 10.21 + 3.81, Jul: 4~16, tfa%, P=
0.805). MEAI(P =0.779, RITkEe)ZE R LGt L. VENE 1.

Table 1. Demographics participating in this study
= 1. 5XMEWAOZRE

R LVAS #i(N = 22) SR ZH(N = 36) P Value
FER () 11.23 +4.00 10.21 +3.81 0.805
P 51(N%)P
Bk 15 (68.2%) 22 (61.1%) 0779
7 7 (31.8%) 14 (38.9%)
H25(N%)P
H 9(40.9%) 18(50%) 0.502
HH 13(59.1%) 18(50%)

a: HARBILLPHME & bRHEZEROR, Gt SRS the e b AR I,

DOI: 10.12677/acm.2025.1561908 1718 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1561908

3.2. LVAS Mz AR HRFRNER

LVAS HILIRATER LA N 764.18 + 192.96 Hz, X} R ILIRANFL)MH 917.08 + 156.27 Hz, LVAS H it
PRAR B BT X B, WAHLIEMEE EE S #E X (P =0.002), ¥ IL3#E 2.

Table 2. comparison of resonance frequencies between LVAS group and control group (X +5s, Hz)
= 2. LVAS A5t BB HIRINFEMELE (X +5, Hz)

il (n) AR A=
LVAS 22 764.18 +192.96
popiisEi| 36 917.08 + 156.27
P1E 0.002

3.3. LVAS A IRE A SMAERE TN EMRBIERERNESR

T LVAS AT 5, FEWEAE IS 260 D15 0 7 RS SR A A TR 2918 0.565 £0.210; AHELZ T,
X HEZH WAL LE R S5 56 A1 R AI3IME Y 0.465 + 0.251. 3 idh Xof 3 9 2H A0Hs S M A A ke, AR I
B R CR AR B2 R B RSt R E (P {5 = 0.001). HEWLE 3.

Table 3. comparison of full-band absorptivity area and peak absorptivity peak between LVVAS group and control group under
peak pressure (X =5)

= 3. LVAS (AF0xf RAEIEE T8 25 IR m AR RIS EALLE(X £59)

Gl (n L ARB R 2R T AR
LVAS 22 0.565 +0.210
o 20 36 0.465 + 0.251
P{E 0.001

3.4. LVAS EFIE&E4H WAI $HiE
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Figure 1. Mean-frequency curve of broadband sound energy absorption in LVAS group and normal group under different
external auditory canal pressure
1. FESNEEENT LVAS 4B, IESLARTINAE REIRIEIIME - Sizihsk
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Figure 2. Mean absorbance at peak pressure against frequency for control and LVVAS groups
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Figure 3. Mean absorbance at ambient pressure against frequency for control and LVAS
B 3. IMEE IR LVAS B3t BRLH A BT 4T A BE RIS 3R 1918 - SR ihik

LVAS 21 1E 5 4140 HE3E 777 0 daPa (BRI 3AEE He 77) ATl He I iy e i it 26 L ] 1, R 7 6 ie
TEVEAE R ) NETEIRER R 71, LVAS 45 K RIS R % T IR 4, LVAS 21 75 Re R i 38 ith 26 B A5 4
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B, ELTH

SIS RIS B G PG BT R K, 202000 Hz BHE T34, A M2k 2 AR “M”
Ao EH 4H P RE IR A il 2 B S AR (R I N3 RN e T S BRI, 29 3000 Hz I IR IR # e . £ 1600
Hz~2900 Hz i [X [A] 4, LVAS ZH1)~1F35 75 REMO R AR B T IR H e REZHAR L, 2IH S5 B R 2
i, 6B LV Y 7R BB RN A 5656 Hz~6535 Hz Al [X [a] N, AT 1E % XT84, LVAS 4107
B e R R B T ok 2 i R R = (P < 0.05).

HE— B RIS /1R, LVAS 417F 1090 Hz~3563 Hz A Mot BEAR TR 4L, Fms
REE L EAC, £E 1090 Hz LA 3563 Hz LA b T-xf 4. K5l 27k 577.68 Hz~793.70 Hz. 1681.79
Hz~2911.31 Hz. 5339.36 Hz~7127.19 Hz J B, WAL el BA giih 5 & (P < 0.05), LI 2.

EMEEEIF, LVAS H1E 1542 Hz~3462 Hz Sz il T- 0T 8 4H, 1542 Hz LLF 1 3462 H DL |
W R v T R A . KR & 7E 5656.85 Hz~6535.66 Hz A1 R By, 9 4HIH] ) 75 REWR I R L AT Ge it 24 X (P
<0.05), LI 3.

4. ¥1ig

EIE FHUE M IR A T, REIRRAIE SRR R, ERR. N, 5
fE4i1) 226 Hz A SR EL, WTLIRBCEZ 5, H WAI fJid5% 226 Hz~8000 Hz 43 [X ] Py ) 75 fit %
P, DI AL T 2 TR B N AR EDIRAS o ARYE Kaya %5[5]. Tanno %5615 Eberhard %[ 7]#/ 7% 8,
WA AL G 75 TR AEATIN o 5 K ) B 75 THT e I H 7 B8 i () R e, BB G R A
DRI WAL BE % 46 B I PR 15 A 5ot 5 20 1) Hp B i o B AT BECONRE HE VR AG SR, 4T, EFX & 28 B
A BT T R ) B A5 ST ISCR AR AE I T2 AR TE 40 ARFFE LIRS R . S ARBRCR TR IAEIE )
NI EA B IS TR 1 EA EIR AR T 58S SHUE KT RE T /K S LR G AE B AR N (R 22 57

LRI T H R G2 B B R E B BUAE S R AR A, o S LR AR 2 EARDG, TR
IR N R G, T H KRB BT EHPTAEATAL D), S50 5] SRS 1A R R # 5] [8] [9] -
VTR R T AR N, SLRATZRALE PN B9 12 I AT 1 s 25 O B B o P s 70 328 i 4 31 mT
HEM[10]. AHFFE b IEH 43R AT 18 4 917.08 +156.27 Hz, 5 %1%5 B 25 [ 111K 38 Y o B 3L 4R 45
FIEH A 247 T 800 Hz~1200 Hz #H£F, 15 Downing 5[ 12] M 50 45 RARFT - FATHIRF 2 45 R Bon LVAS
HEIEW AN IIRMEAEEREE R . IRIRITE A Z h B R G RSB E IR, 852 By
PIHUA B BT [13]-[15]. Sato &8 A [1410F Fe R LRI 5 Nk L EMBERVAIIA G, FIRME S E
P I B A R P AR R 3 DT T P ER T ORI BE K 11 P AR L RN B M R ARG i, 5 350 R o,
LRI B 2 F#A%, Darrouzet Z5[13]FH ahPn il B o B 3 n & S BOLRME T . LVAS B H
FEHRATR T B AV TEAL 5 P B ELR 00 PR AR 0 5 B0 B AR AU BE L PRI 0%, hmTREs “2f=
TR AHOCHE . “35 =17 YEN BN R — A BB AR, SO 5 LRI R A
JIRBUA R BRI E, “B=0%7 W TATES/KE . B/ E M E R A0 L s lE . HHTE S
KERAEYTRET, XeFH B =E7 MRS D Re R, B N B AU PR, g
SR ILIRINZI T o FEARE T LVAS HILIRIER V- IM(E )y 764.18 £192.96 Hz, 2 E LT 1EH 4 . Sato
£ [14]140 Nakashima %5 [16]H & LK A RE S /K B B H 1 BRI B AR T IE% N o AT, FFEE
RILLVAS BHMFLIRIR B BN T IEH A, X0l Rg 27— MEW K S K& g8 & E M e b .

LVAS [0 330 R4 s TIE . BT 70 R, R ZE LS Jg 45 2 3 F BLAE(RAAL <
BT A UKL LVAS AR R AEEAE & /) N EFEME R IR, SR Be ISR G T IR 4, LVAS
2 WBA [ 2 it 5 45K 1A 38 s 2PN T B R BRAG. FETH R R, £ 2000 Hz I Ab TS, w4l
LRIAR B ATIFR “M” AL, Arjmand A1 Wabber [171%F 19 %] LVAS & JURFFC I, LW f7 2k 2o s
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R FEAL, 5 50% (13/26), HOA “hdi - gAY (WEEAE 1 kHz B 2 kHz,  HOAH AR i ART 73457 2k
/MK 15 dB), 17 31% (13/32); 5 1 B SR [18] X B S [19] I 7T 3R 75.56% LVAS (35 RN mihi
TREA T T2 . AN LVAS BT I 4 7E 2000 Hz & T4, UM & K)E K 5 2000 Hz
RS S ZEAMREL, LVAS AE 8 W IR 1835 K T IR 8 4 mT R 5 K AT BE = 2 DL Al /) R A
FHIME. LVAS [ WAL [REAE S ey b EEAD N BEZHRRIRAS . LVAS BIWT 45 4 75 B2 R ik e mT e 5 9 R i)
INEERAE K, Wr IR A 5 WA FRAR I8 75 23— B it 7

AR - MRS T 28 S B T 226 Hz~8000 Hz Ay [ P i R, thAk 4t 226 Hz fE o= KA &8
ZAE R, AWFFCIE G KRR 5K E A RS 5IE% AR, TR, W2 BRI R AR
RO M EEZER, BARME, LVAS HaB R AR SOC T 2. T BR&E [20] 6 Ft [RIAE 4R H
LVAS B35 75 S HU A BT R SR SR A TR, AR T IR % N TR . SRS A4 R —
o MM LVAS WIS TR 3G 00 4 J5 D5 AT e A2 P 9k L bk E 3 b Rl itk B R sk 2 >, i JE il
2 MR, FEURRESEY K[21], ARk ARFSE b, 75 R e 8 AR I R SR B 2 1 0, § 8 LVAS
MR CR R FIER N o RSCNIITF SRR R, IR S Al 75 208 2 e IR 7T, HEAT IR
LR

TG FLET 6T LVAS 38, 5F b 7 AN R A ERE i 7 2540 e 4575 BE M I 2R (Wideband Absorbance,
WBA) 2 5. TFAss B ER, WA EIEE /T WBA BIMH - SR thZ e S B g mEm —8t, X5
Zhang “E[1WF AL RCAIY) & REEAFRGFRAN, F—METH WBA EAELS, (HEBEANE, xit
A5 IR AR WBA BESR AR () A a5, 5t WBA B BESR AR (O REAE , AV X T RE S A H K
U ELLE AL SN [R) AR 75 15 5 ] (R AR 4 200 22 S AH DR B o

ATHEE S| LVAS 38 PIOC LT ER N, RS EHEE & T IEE N, EHA LVAS # 5T
FHRATH R BN AR EE R o AR ST TR AL AN AR R /1 T LVAS 21 K75 eSO 4K T
B4, fE 1681 Hz~2911 Hz Btz P4 R W 3 W3 /N T IEH 41, LVAS 4117E 5656 Hz~6535 Hz [X [A] P (1)
PRI EM ISR R T IE W 41, Jiang Z5[2210F 50 6~11 % LVAS L5850 REMICR, R ILAEIE(E T /)
FFEMRETE SN, LVAS 417E 1259 Hz~2000 Hz [X[H] A [ 75 R IS0 3R A A% T Bt R4, T 72 4000
Hz~6349 Hz Ju BN B E & TIEH JL#E . Zhang ZE[23]F R K BURAE LVAS B3 55 K S ANE(E R H
T 1000 Hz~2500 Hz il #& Il (1)~ S5 W e 26 o I T 0 L ZH, 78 1000 Hz LR A1 6000 Hz DA b &2 & T
XTHEZH . Zhang FE[1]K 0 LVAS JLE LIS &/ FIEME 77T, 4000 Hz LA ERWROGRE & ThriEdiE . DLk
ARG IS 5 AR SO T 45 R — 8. AT b s ATBE (IR SR T B8 2 1 SR DR T B & LVAS SB35 1 R BE
SKEY K, TIEGMENIE 1A, W] RE G BN [ AL AN, A R RSk - S50 P
WIS ANR IR S, SBONER T BF, 5 EARE P AR R I AL PPk, AU
P55 BB T B R L O R [24], T B0 5| B IR AR LR PELAT AR /N, S0Msl 7 4R e A e Y Rl
DEANE BERSCRE RIS . BEAh,  “EEEET ENRRETE R AR W AN N — A HEIE, 35 T H
JE ST o RERRER AR AT RE SRS 46 = B R AR B O, SR LR Sy ThAg,  BET IR A B RIAL
PRBEPT, A2 TR AT 7S BRI SR PE R — 2D AR . T s B IO s T IR 4, mlRe 5P E R
SN B A AT D%, B I O T e 2 A AR e R SR B N [25] -

THASE[20]8F 7 R IS T 1000 Hz FoUE R )75 REMRSCR VS I i 25 v T R AL . S5 AR 45 R — 3L
Li Z5[26]07 78 K LIS LI LVAS 4H7E 3886 Hz~6727 Hz Vi [H P 75 RS S A T R IR 4, 76 /8T 2828 Hz 1)
AR B P R AR v T R 4, U LA 343 Hz~1124 Hz 1943 Hz~2448 Hz iR B 2 R i ¥ o AWK
ARV R /TR, LVAS 44E 1090~3563 Hz Al bt T W WS 26K T X IR ZH, SR R i 26 P AIC,  7£ 1090
Hz LLR Al 3563 Hz DL MR USR5 R4 . Hril & 7E 577.68 Hz~793.70 Hz. 1681.79 Hz~2911.31 Hz.
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B, ELTH

5339.36 Hz~7127.19 Hz MAR B R &, Li 55[26]5 A0 5T AN R 2 ibfe A S AE 1090~3563 Hz #5i%
B AR T X R 2H, 7 3563 Hz DA B TR, i AW 5 Li Z5[2610F 7t 45 A A it SR 18 Al fig
HERSMAKR, 6 ZZATJLEMNIMEIIRE R K E %wH, MISERIIGK, FED 6 SRdhHE ., AR
LR EE A BRK B RN, B ZFHINRANFEREBAEA RS 0 WBA [HHEA %5, EHS[27]H LK
B 3~5 % JLELE 4000 Hz~5040 Hz i Fl A PR 70 N IR W38 s T 6~11 20, TR {IRAZE BL AT 8000
Hz 3~5 SR EMT 6~11 $ 4. Srikanta [281i X} LA R RS A8 K 7 R 1 SE 40 S HUR ILAE
2000 Hz~4000 Hz G N, BEAE -0 1 39K 75 R ieRe 2 ek DRI, SRR AR DG IR i 22 S % JR 5 41
WA, TR BRI, AR TR BRIETE TREAREBUN, REEX ARG RE Btk AT 20 4,
KR IR T T B KA, DMEK LVAS &)L SR VTR AT BT LB, PSR B m] S AIE 45
PEE WAL KT LVAS 2 W7 (1) HE R P R R SE 7

M, AT N KHTRE K 175 BE TR 5 IR NAH LR A s e RN R e R g =R, A
FARSA N T IEH N, B WAL KHTE SR E SR EIE i B — e fen i, B TREARERNGIER
SEANHIZ bR UE, MR KA — DI

B M
VIR EL 3R ARG S R
S5 3k
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