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Abstract

Wideband Acoustic Immittance (WAI) is an emerging, non-invasive hearing test technology that as-
sesses middle ear function by measuring the absorption and reflection of sound waves in the middle
ear, covering a frequency range of 226~8000 Hz. Compared to traditional 226 Hz tympanometry, WAI
provides more comprehensive and accurate information about middle ear. High sensitivity and speci-
ficity of WAl have been shown in diagnosing diseases such as otitis media and otosclerosis. However,
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WAL test results may be influenced by various factors. This article is a review of the progress in the
application of wideband acoustic immittance in diagnosis of ear diseases.
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1. 5|8

i A9 S Hi(Wideband Acoustic Immittance, WAI){E H- &85 12 ¥ & B A . F 807 4n
Margolis %5 A\ [11R I Z MK RGR KA L EAZ HOERFER 0, I B RELE AR A 2o .
Feeney %5 \[2] K W] WAL REFEEARM A T IR RO BIME, BAEARIGE Bl A S8 REARII H 75 2 S 1 AR
o AR, WALZHIR T ImpKiZia 4, A ) LW 0058 . s b BRI AR AE - BHEASE 1278
ASON H ET WAL E 50 12 Wr i Fe kAT 2708

2. WAL RREER 5%

WAL = 5552 30 5 W0 58 v EXof 75 38 AR IR AR B Sk Sk oAl v B D RE AR A 77 v . AT WAL %% &
L2 Interacoustics A F] A ] Titan WHA & o 54 3 EAFER L BRAESN B8 N B AR & 777K il
A T 0 S B 0 R B AN R DL R AL S B R e, T R s = R AIA AR - Wit 2k 45 1
RGN (3], VAP e R4 FH T DR P I8 PRI R MSUR e S R R P DA R 25 B R e A B 458 1 7 DA
TRAG 5 Al P AN IR A PR (D A8 55 . I 3 045 %5 4915 % Kl (Wideband Tympanometry, WBT)FI%E
B #E (Wideband Absorbance, WBA)M&[4]. B Ak 5 B2 Wl & HE & 7 F 0 R BB 22 50 . e it
WL S AE R i ) AR T g ) FH B 407 245 5 00 v ) 5 0 s e PRI B SOIR B, G mT 35 B i)
WAL, wnsritEh B . HAEAGRE, ARt T R ER O SR HEEE R

3. WAI M AT HE&ERIZHE
3.1. WHRKE

T SHUR AR = TR LIT i A R R, AR T R R LR LB S AR R S AR R
N 73457 2% . Hunter 58 N[STRIN, 8 SU8E 1 LS S BB 7E #0855 1k 7 A1 8% % Ui & 77 (Tympanometric Peak
Pressure, TPP)RILH 3% 72 5, KRR S TPP R AT T DA THET A= LW 1 & e mfi i . 5 4b,
Aithal 5 \[6]0F5T 1 WBA 7E VPl ) L2 W 5% 55 T B %15 (Eustachian Tube Dysfunction, ETD)H HA] 171k,
RILETD HEEAE 0 daPa HIZ54F R WBA 22K T8 AT HRAL, Hpil2AE 1.25~4 kHz SZJEHN . L
B TPP #1 0 daPa 2514 R 1) WBA, KU EDT & AE 0.6~1.5 kHz Sy [ 4 ) WBA TPP Lt WBA 0 /&
0.29~0.42. KB WBA 7] LMENPAL ETD A H T A.

3.2. REH#K
WAI LEPEAG P E 28 e H W Jy s G EEAER . I8k, Aithal 28 A[7]81 Shahnaz 25 A\ [8]#5i@ T
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I B AR S % (Wideband Absorbance, WBA) LA 7T )L # H HAR i (Otitis Media with Effusion, OME), &K
I EAR £ S5 WBA 1ERFEFR L. o, Aithal 2 A\ [71FIBF 7045 %], OME B3 M%7 0.3~2
kHz. 1~2 kHz f 2~8 kHz MBI U, 581 T OME XU 77/ i 5emd . 554h, Merchant A[9]HIF 5T
KO, BEAE P EANRERE N, WCR SRS, RERRTE 1~5 kHz &R, W HE R IO AR
MIHERZE IR 2 100%, o A0REA R0 B 2% 570 20 7 BRUUR 78 A RO I TE R 26 12 100%, TRk TCAR IR
Hoe o0 SN IR HO R AN 1o A BRI S8 H BT ERR B HER R 75%, UEEH WAL ] LR
M B R E R 2, I HBEX o R A R AR I FEE . T Sanford 25 A[4] 038 1 %8
ARSI &, 3T T AR E R AAS [ R BB R B S, R BN A LE R E S R TE R AR AR A
B, %A SPRBCRIER BRI, LSRR BAEE ) FIERIEEIE /R, WIRCREE LA
ZS5, U E SRR A RER . KT AR B AR B A AR A B, TR T, M
JE 777 F 1R 5 40 HAE AR, (EAS IS R AP AE R o, IRV G HABAZ/E P H i R, (H 3L
EAIE AR RE A Tt . BRI, 380 SE AR SO 1 I AR 8 T DA DX 43 o BRSO ) P B AR

AN, BEE B AR IEES , WAL B3 T WAl /& A2 E OME, iR REVPAS BT S 4% 44 W /77K F#(Conductive
Hearing Loss, CHL). Merchant 5§ A[10]5]H ) WBA F13E T Ur & 5 B Je A5 T 248 14 2 7 AR T SR A5 v
Hitk e E 28 SR CHL, AP M 7 Ak T T 401 2k A ali i W (846 1R B (R AH S, 23 )22 87% 1 81%.
F34h, Aithal FEA[11#RP T WBA 5 L% CHL H (<& 3% (Air-Bone Gap, ABG)Z[H]IK R, KIAE
FEEMIE R (1~4kHz), WBA 5 ABG Z [EfFEH B HILIERR, Bl WBA FITIIMNE. WAL Bt& 4k
W R A LA A U B B TR B R EORES, A TIHE R EFEAR G R E L

3.3. HE{LE

EHRAE SRR, 5 P AR T REMWIGRME. BT BB EARSE T
AE & S (Energy Reflectance, ER)FIH At WAL 24, HFFT A 51 e % SRS A M VP4l o HLA 75 22 K5 . Wang
SN2 TR, EARFARRIEE (N T 4000 Hz) R, BAE{LIEEE Y ER B3 & T R4, Emi
IR T 4000 Hz) B MIC T-xF B ZH, o] R 2 B AL S B0h B3 B hn, AT FRAS T (RA S & 1 1% =
3%, Karuppannan % A\ [13]E0#E 17 ESCHE N A B A0 E AW B 8 722 (ossicular chain discontinuity, OCD)
1 LA S B R R BLELAE AL AE ZHAE 1000 Hz BA R ficskZb, OCD A 7E 750 Hz Ja R ISGE T /D - Feeney
SEN[141M &I, BAEARE 20 AE A5G s ) A =5 W R ) B R 3R AR Tl 3R 251K, JGHAE 0.71 kHz (1)
HEEIIN, WISRIIZE AUC 4 0.81, S i fe s ) 20 SSUERf It o DR, LA AR AE AR A3 % Y0 Bl A AR
W T AT ER2H .

4. WAI M A F R E&ERAISET

4.1. WK
Bk T izWrh B al, T A2 Wi Mg JE 12955 (Meniere’s Disease, MD) /7 [H, WAI #4157 19 2%
Demir 5 A\[15]0RF 7RI, MD 83 1)~ F 3L R0 BB A0 TR R,  BAEBMINZ(0.25. 0.5+ 0.75

1 KHz) (PR R 5 AT Bt B4, TO7E 1.5 kHz S UL EAR MG B 3% 2 5, $oREAGER N MD &
HIHEIHRE AT BEAFAE R - Meng FA[16]3F— 040 T WBT 76 MD B 7EME, S RIERh &
RS DY RERRAG T T . TR TR, BARE R A 43 T R (Integral Area of the Absorbance, IAA)
TERNCHHTRAR A E S, H2 MD B 3R AR A B2 W MR IE 2 — . k4, WBT 1E
MD I R AE A AT Be AN B 2 Wi 070, RIZBEARLEAR FERARIRES TR R H T R A IR . WAL /£ 9 MD
AR B2 W B — 2 IR IR S, E IR PR PEAGE 240
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4.2. KEIEXEHZSTE

Zhang 25 N[ 171/ 7548 i, KATRE /KB 4 A 1iE(Large Vestibular Aqueduct Syndrome, LVAS) ) &35 7F
S E IR B A PRI AL 30 4 3 AN R T Bt B ZH . Re )R AE 472~866 Hz AT 6169~8000 Hz #i#% T, LVAS
EE TR AR S 2 v TR AR (p < 0.05), TTTFE 1122~2520 Hz #5R T B Z K T AR 4 (p < 0.05). Li Z5EA
3] AT, LVAS BT 55 KRR 0.542 £ 0.087, T&m TX AL 0.455 £ 0.087. EUE{EE I,
PIAL AT - WAl 2R 50 26 18 I 5 98/ . LVAS ZH7E 2828 Hz DL (45 &30 Fl Wi s T I 4. i
IHIETST, Jiang S5 A[18IUIRI, LVAS JLE M) RSN ICE IS R K B RAWEE T, i
FE(1259~2000 Hz)fiC T 1B JLE 0 HEZH, T 7€ Sy [ (4000~6349 Hz) /T IEH JLEXT R4, SME 2,
WAL X T LVAS 2 WiE s Bk, BT KRE My X, SEhESEREm, B TR 55 & 1
&%,

4.3. HibtNEER

Kaya 25 N[ 191858 1 SE 4075 S0 B AE 12 Wi 58 A MR % R K B (Complete Labyrinthine Aplasia, CLA) ]
RiF, FEHTETE T iZ A G N B BRI R, JUHGRTE 1681~4361 Hz Z[i]. CLA ZHI°F35 %
A P 2 A T, SR AR RE AR, X T AEEE AR A B T2 CLA.

Zx ERR, WAL AN [F) S0 [ A W R AR A R DO AN TR N BEES R T, (R0t T d5e B AR AIE 1 A
o T ET VRN 72, ECANFERFAESAR T R P 3k BOAS (] R0 s et B, dr i e B = U
AR A, AT REAE ARRIZ W N B Y T T

5. WAI Bt & H b ARBI R A

BT 7E R B, WAL BeA HAtB MR, v CLRZ TSI et F XK, Rl 2 7E 2 ) LRL
# . Myers 8 A[20]FF & T —Fp s T 58 AR SR 1) P U OB 2, -T2l 10~16 AN A K2 LI HEI)
RERRAT . MR FH A 1000~5657 Hz TR ICRAE N T AL &, 5 R s iRt 28R SR HE
W AR . 5348, Sackmann 5 A[21758 1 A G BR G BUSTHI 00 B 75 22l g A C A KRN H
MEBIEALL, B S se bRl & 5E — 80k, B MARIE I EGIRRE . Ui R TR AT DL
AR P H A SR . Grais N [22]3F— DRI, RGN 2% (1) 1 RERS AL T FLAM A, i B0 9 4t
W WA BEL 470 s o ) S X3 . ZEAR AN 1090~2310 Hz 217, JE /1 —40 F]+90 daPa, K& 5¥A WAL K
B 5%. TERBEXIRMN, 1EH B0 T HRIE R 0.59, 1fi OME H-ZeH P IRIE R 0.33, fEf R
) 5%X 3k, 15 B2 W ISE N 0.53, OME FEZE P34 A 0.28 . i8] WAT BEA HAb R AR
AT VB RO X 2 IEH H 5 OME H45, 2 WiEm 2.

6. WAI IR MR EF4
6.1. St

WAL TEYIP S IORIRE & B (U B AGE P B AR VBRI 8 2200 ) ARSI r Fee B0 R A e PO BBURR P,
HRERENRUE N TR, Kelava 22 N[23)K8l, £ 0.5~1 kHz HUREFEIN, WBA X4 Hi#E{L
i R T T 7 BB  45.71%, {RAE 4~8 kHz Yl N, BURPESR A2 65.71%. Ut BHLE Sy 6l 4 45
WBA #H7T EEE 2B B A 2. EMJEIR2IEY, WALUE —E R . Demir 5 A[15]KI, X T4
JeENE, 1£0.75 kHz ST, WCERACT 36% 0, BUBMEN 81%, FrmtER 57.8%, ULEH TIRSIZ N
WBA X 6 B 8 12 W1 B 15 I U
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6.2. FFFtE

WAL TEAN RIS ZRE Bl R WARILH S Wi iRs S . 7F Kim 28 N [24] 855, 707 Hz AN 1 4e 54
N 0.67, BEIRASREM G, (HTEX 5 sl o FURITH 4 1) 8B A SR SEBR BB . AT, Kelava %5 A[23]
WIRI, FEARTEEIRT 0.5~1 kHz B, X 43 HAE AT K W ) NBERIRE 1 85.71%, T KT 4~8
kHz (AR T, H R 20N 88.57%. 1 Demir 25 \[ 151 R HL, 76 1 kHz SR T, WIRMLT 46%
B, 2Wr it MD BUBRME N 71.5%, FERtEN 66.7%.

RRSRUE, TE RGP, WAL XS T2 W B8 ARE B RSP ARE e e A s, IRAIVE LY, WAL 12
Wr MD 2 & LH

7. B WAI BIEE
7.1. FERERE

SN WAL IR R AR, HOX SR 2645 RS AR A S 5o o e P HA & R ERIR S S TR
SRS R . Won 28 N[25]RF 5L R, AR R R R & 0 2 5o WAL &2 R . R AR
1EFE LG FEl N (M 2.74 kHz 31 4.73 kHz. M 2.77 kHz 31| 4.66 kHz. M 3.68 kHz # 5.25 kHz) m BRI
W%, Eberhard 25 N[26]M &8, A MEMEYERFISHEE 1 kHz LU S5IEF SRR, (B
1~4kHz JER N R E T IER . 746, PHE a0 WAL &, Shahnaz 26 A[8]WFFARIL, HHM
JEARAS B sonn SE A Re &, A BRS80S P H R RGN, AR TS & ik 5.
7.2. g

R I B 2 SR B A P35 25 5, Hunter 25 N[27)48 H, WSS B 27 H 1o 8 60 3 (R AR S R0,
ARWEAE R SITE 1 AN H RIS, BEEFER K ARS 0T 0 808 IE(E . RARE R W T R e 34k
LA TR HI7SA B N BEE R 3 Km R 2Bk . TAEEAIR N, SPRIMRISCR 1481k B 8 2 L AR
JEMZE—AH W . Stuppert 5 N[281R I, ASFIFE B LEEAE B 00 BRARALAS U RIS . JeH 2
£ 1000 Hz 11 2000 Hz HIAIR T, WRISCR 3 T %,

7.3. 150

PERIE R WAT Ml 45 B EERE, (EXTAAEZERREBRR LS, 84—, Polat A
291/ FL I, 7E 3100~6900 Hz MG I N, MLtz mRIBEFEREZR. FN, 5%
AL 32 3R 3 B LR AR A HE AR R 2 8] i 2 S e 2B 1. A4k, Mazlan ZE[301H KB, 4 BHEAE
500~790 Hz A% [l P9 IR ISR iy T 2 ko
7.4. Tk

ANE A 2 R A S 7 R B AL S, Shahnaz 28 A[317R 8L, A ATEARAIX 8] (469~1500 Hz)f£ i 5
ZREE, 1 E TR AIX [A](3891~6000 Hz)f£ 1% 5 % . {H Beers 25 A[32]1IMF FLR W, TE4FE MR (2000
Hz A1 6000 Hz) , FEJLEMGEERSEMRTAALE. FHik, £2WThERR, ERDHEER.
Floge. MERIX LR 2R, DARAEFRSA 2T TR
8. &hip
8.1. FARBESHE

gE DRTR, TS SYUEZ AN TR TGS S, B T HRACE T IR AR, CRERAtEZ
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%

R EARSE R, R . SN REE, RIS Wrh B2 A B Uy T U, SRR, JCH R
FARBOS FAEAE SR 2 W7o gedh, HICE . 0l P ER HAMR AR i, Frlid & )LE
A, Behmsg A )L A0 . (B WAL 2 W BB A R PR o b, SRR AT A2 WA OG0
(ERARMEDA 2 e U RFE A a5, IR T 520 S HUVE ARSI I 0 TR, 2 E Al 242 1 1
o PARARRAE N HIUR FEAN 7] 7T - SO S BRI etk F AT TS SR Gk Z A B AH 5K AR bR HE 040
i 2 B K R AS B e S PR ) 7 4R AT 5T

8.2. RKKRFIE

WAL 3 2t R ERSEE, & ZIE AR UL 2 O )
SIS YE . BT WAT SREERIBEE BHOR, ALBEARRRRC S — B R A, 7 2 B AT R R 10 75 2
PREAL, DAEAEIR RSB AP S 2 M o IR, AROR AT BLST A WAL B8 KR B Je e, IR
SRR AL B AN A BT i, LB WAT IS e . T SRR U

SE

[1] Margolis, R.H., Saly, G.L. and Keefe, D.H. (1999) Wideband Reflectance Tympanometry in Normal Adults. The Journal
of the Acoustical Society of America, 106, 265-280. https://doi.org/10.1121/1.427055

[2] Feeney, M.P. and Keefe, D.H. (1999) Acoustic Reflex Detection Using Wide-Band Acoustic Reflectance, Admittance, and
Power Measurements. Journal of Speech, Language, and Hearing Research, 42, 1029-1041.
https://doi.org/10.1044/jslhr.4205.1029

[31 Li, A., Du, H,, Gao, J., Xu, Y., Zhao, N., Gao, S., et al. (2023) Characteristics of Large Vestibular Aqueduct Syndrome in
Wideband Acoustic Immittance. Frontiers in Neuroscience, 17, Article 1185033.
https://doi.org/10.3389/fnins.2023.1185033

[4] Sanford, C.A., Brockett, J.E., Aithal, V. and AlMakadma, H. (2023) Implementation of Wideband Acoustic Immittance in
Clinical Practice: Relationships among Audiologic and Otologic Findings. Seminars in Hearing, 44, 65-83.
https://doi.org/10.1055/5-0043-1763295

[5] Hunter, L.L., Keefe, D.H., Feeney, M.P. and Fitzpatrick, D.F. (2016) Pressurized Wideband Acoustic Stapedial Reflex Thresh-
olds: Normal Development and Relationships to Auditory Function in Infants. Journal of the Association for Research in
Otolaryngology, 18, 49-63. https://doi.org/10.1007/s10162-016-0595-3

[6] Aithal, S., Aithal, V., Kei, J., Anderson, S. and Liebenberg, S. (2019) Eustachian Tube Dysfunction and Wideband Absorb-
ance Measurements at Tympanometric Peak Pressure and 0 daPa. Journal of the American Academy of Audiology, 30, 781-791.
https://doi.org/10.3766/jaaa.18002

[7] Aithal, V., Aithal, S., Kei, J., Anderson, S. and Wright, D. (2020) Predictive Accuracy of Wideband Absorbance at Ambient
and Tympanometric Peak Pressure Conditions in Identifying Children with Surgically Confirmed Otitis Media with Effusion.
Journal of the American Academy of Audiology, 31, 471-484. https://doi.org/10.3766/jaaal9012

[8] Shahnaz, N., Aithal, S. and Bargen, G.A. (2023) Wideband Acoustic Immittance in Children. Seminars in Hearing, 44, 46-
64. https://doi.org/10.1055/s-0043-1763294

[91 Merchant, G.R., Al-Salim, S., Tempero, R.M., Fitzpatrick, D. and Neely, S.T. (2021) Improving the Differential Diagnosis
of Otitis Media with Effusion Using Wideband Acoustic Immittance. Ear & Hearing, 42, 1183-1194.
https://doi.org/10.1097/aud.0000000000001037

[10] Merchant, G.R. and Neely, S.T. (2022) Conductive Hearing Loss Estimated from Wideband Acoustic Immittance Measure-
ments in Ears with Otitis Media with Effusion. Ear & Hearing, 44, 721-731.
https://doi.org/10.1097/aud.0000000000001317

[11] Aithal, S., Aithal, V. and Kei, J. (2023) Wideband Absorbance Predicts the Severity of Conductive Hearing Loss in Children
with Otitis Media with Effusion. Ear & Hearing, 45, 636-647. https://doi.org/10.1097/aud.0000000000001455

[12] Wang, S., Hao, W., Xu, C., Ni, D., Gao, Z. and Shang, Y. (2019) A Study of Wideband Energy Reflectance in Patients with
Otosclerosis: Data from a Chinese Population. BioMed Research International, 2019, Article ID: 2070548.
https://doi.org/10.1155/2019/2070548

[13] Karuppannan, A. and Barman, A. (2021) Wideband Absorbance Pattern in Adults with Otosclerosis and Ossicular Chain
Discontinuity. Auris Nasus Larynx, 48, 583-589. https://doi.org/10.1016/j.anl.2020.10.019

i A A0 R B8 AT R PRI H R I PR

DOI: 10.12677/acm.2025.153679 795 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.153679
https://doi.org/10.1121/1.427055
https://doi.org/10.1044/jslhr.4205.1029
https://doi.org/10.3389/fnins.2023.1185033
https://doi.org/10.1055/s-0043-1763295
https://doi.org/10.1007/s10162-016-0595-3
https://doi.org/10.3766/jaaa.18002
https://doi.org/10.3766/jaaa19012
https://doi.org/10.1055/s-0043-1763294
https://doi.org/10.1097/aud.0000000000001037
https://doi.org/10.1097/aud.0000000000001317
https://doi.org/10.1097/aud.0000000000001455
https://doi.org/10.1155/2019/2070548
https://doi.org/10.1016/j.anl.2020.10.019

[14]

[15]
[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Feeney, M.P., Keefe, D.H., Hunter, L.L., Fitzpatrick, D.F., Putterman, D.B. and Garinis, A.C. (2020) Effects of Otosclerosis
on Middle Ear Function Assessed with Wideband Absorbance and Absorbed Power. Ear & Hearing, 42, 547-557.
https://doi.org/10.1097/aud.0000000000000968

Demir, E., Celiker, M., Aydogan, E., Balaban, G.A. and Dursun, E. (2019) Wideband Tympanometry in Meniere’s Disease.
Indian Journal of Otolaryngology and Head & Neck Surgery, 72, 8-13. https://doi.org/10.1007/s12070-019-01709-8

Meng, X., Zhu, K., Yue, J. and Han, C. (2022) The Role of Wideband Tympanometry in the Diagnosis of Meniere’s Disease.
Frontiers in Neurology, 13, Article 808921. https://doi.org/10.3389/fneur.2022.808921

Zhang, L., Wang, J., Grais, E.M., Li, Y. and Zhao, F. (2022) Three-Dimensional Wideband Absorbance Immittance Find-
ings in Young Adults with Large Vestibular Aqueduct Syndrome. Laryngoscope Investigative Otolaryngology, 8, 236-244.
https://doi.org/10.1002/1i02.988

Jiang, W., Li, X., Mu, Y., Zhang, H., Konduru, N., Qiao, Y., et al. (2024) Predictive Accuracy of Wideband Absorbance in
Children with Large Vestibular Aqueduct Syndrome: A Single-Center Retrospective Study. Heliyon, 10, €33776.
https://doi.org/10.1016/j.heliyon.2024.¢33776

Kaya, S., Cigek Cinar, B., Ozbal Batuk, M., (")zgen, B., Sennaroglu, G., Geng, G.A., et al. (2020) Wideband Tympanometry
Findings in Inner Ear Malformations. Auris Nasus Larynx, 47, 220-226. https://doi.org/10.1016/7.an1.2019.09.001

Myers, J., Kei, J., Aithal, S., Aithal, V., Driscoll, C., Khan, A., et al. (2019) Diagnosing Middle Ear Dysfunction in 10- to
16-Month-Old Infants Using Wideband Absorbance: An Ordinal Prediction Model. Journal of Speech, Language, and Hear-
ing Research, 62,2906-2917. https://doi.org/10.1044/2019_jslhr-h-19-0055

Sackmann, B., Dalhoff, E. and Lauxmann, M. (2019) Model-Based Hearing Diagnostics Based on Wideband Tympanometry
Measurements Utilizing Fuzzy Arithmetic. Hearing Research, 378, 126-138.
https://doi.org/10.1016/j.heares.2019.02.011

Grais, E.M., Wang, X., Wang, J., Zhao, F., Jiang, W., Cai, Y., et al. (2021) Analysing Wideband Absorbance Immittance in
Normal and Ears with Otitis Media with Effusion Using Machine Learning. Scientific Reports, 11, Article No. 10643.
https://doi.org/10.1038/s41598-021-89588-4

Kelava, 1., Ries, M., Valent, A., Ajduk, J., Troti¢, R., Kosec, A., ef al. (2020) The Usefulness of Wideband Absorbance in
the Diagnosis of Otosclerosis. International Journal of Audiology, 59, 859-865.
https://doi.org/10.1080/14992027.2020.1785644

Kim, S.Y., Han, J.J., Oh, S.H., Lee, J.H., Suh, M., Kim, M.H., et al. (2019) Differentiating among Conductive Hearing Loss
Conditions with Wideband Tympanometry. Auris Nasus Larynx, 46, 43-49. https://doi.org/10.1016/j.an1.2018.05.013

Won, J., Monroy, G.L., Huang, P., Hill, M.C., Novak, M.A., Porter, R.G., ef al. (2019) Assessing the Effect of Middle Ear
Effusions on Wideband Acoustic Immittance Using Optical Coherence Tomography. Ear & Hearing, 41, 811-824.
https://doi.org/10.1097/aud.0000000000000796

Eberhard, K.E., Masud, S.F., Knudson, .M., Kirubalingam, K., Khalid, H., Remenschneider, A.K., e al. (2021) Mechanics
of Total Drum Replacement Tympanoplasty Studied with Wideband Acoustic Immittance. Otolaryngology-Head and Neck
Surgery, 166, 738-745. https://doi.org/10.1177/01945998211029541

Hunter, L.L., Keefe, D.H., Feeney, M.P., Fitzpatrick, D.F. and Lin, L. (2016) Longitudinal Development of Wideband Re-
flectance Tympanometry in Normal and At-Risk Infants. Hearing Research, 340, 3-14.
https://doi.org/10.1016/j.heares.2015.12.014

Stuppert, L., Nospes, S., Bohnert, A., LaBig, A.K., Limberger, A. and Rader, T. (2019) Clinical Benefit of Wideband-Tym-
panometry: A Pediatric Audiology Clinical Study. European Archives of Oto-Rhino-Laryngology, 276, 2433-2439.
https://doi.org/10.1007/s00405-019-05498-2

Polat, Z., Bas, B., Hayir, D., Bulut, E. and Atas, A. (2015) Wideband Tympanometry Normative Data for Turkish Young Adult
Population. The Journal of International Advanced Otology, 11, 157-162. https://doi.org/10.5152/ia0.2015.809

Mazlan, R., Kei, J., Ya, C.L., Yusof, W.N.H.M., Saim, L. and Zhao, F. (2015) Age and Gender Effects on Wideband Absorb-
ance in Adults with Normal Outer and Middle Ear Function. Journal of Speech, Language, and Hearing Research, 58, 1377-
1386. https://doi.org/10.1044/2015 jslhr-h-14-0199

Shahnaz, N. and Bork, K. (2006) Wideband Reflectance Norms for Caucasian and Chinese Young Adults. Ear and Hearing,
27, 774-788. https://doi.org/10.1097/01.aud.0000240568.00816.4a

Beers, A.N., Shahnaz, N., Westerberg, B.D. and Kozak, F.K. (2010) Wideband Reflectance in Normal Caucasian and Chi-
nese School-Aged Children and in Children with Otitis Media with Effusion. Ear & Hearing, 31, 221-233.
https://doi.org/10.1097/aud.0b013e3181c00eae

DOI: 10.12677/acm.2025.153679 796 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.153679
https://doi.org/10.1097/aud.0000000000000968
https://doi.org/10.1007/s12070-019-01709-8
https://doi.org/10.3389/fneur.2022.808921
https://doi.org/10.1002/lio2.988
https://doi.org/10.1016/j.heliyon.2024.e33776
https://doi.org/10.1016/j.anl.2019.09.001
https://doi.org/10.1044/2019_jslhr-h-19-0055
https://doi.org/10.1016/j.heares.2019.02.011
https://doi.org/10.1038/s41598-021-89588-4
https://doi.org/10.1080/14992027.2020.1785644
https://doi.org/10.1016/j.anl.2018.05.013
https://doi.org/10.1097/aud.0000000000000796
https://doi.org/10.1177/01945998211029541
https://doi.org/10.1016/j.heares.2015.12.014
https://doi.org/10.1007/s00405-019-05498-2
https://doi.org/10.5152/iao.2015.809
https://doi.org/10.1044/2015_jslhr-h-14-0199
https://doi.org/10.1097/01.aud.0000240568.00816.4a
https://doi.org/10.1097/aud.0b013e3181c00eae

	宽频声导抗在耳科疾病诊断中应用的研究进展
	摘  要
	关键词
	Research Advances in the Application of Wideband Acoustic Immittance in the Diagnosis of Ear Diseases
	Abstract
	Keywords
	1. 引言
	2. WAI技术原理与设备
	3. WAI应用于中耳疾病的诊断
	3.1. 听力筛查
	3.2. 中耳炎
	3.3. 耳硬化症

	4. WAI应用于内耳疾病的诊断
	4.1. 梅尼埃病
	4.2. 大前庭水管综合征
	4.3. 其他内耳疾病

	5. WAI联合其他技术的应用
	6. WAI的敏感性及特异性
	6.1. 敏感性
	6.2. 特异性

	7. 影响WAI的因素
	7.1. 中耳病理状态
	7.2. 年龄
	7.3. 性别
	7.4. 种族

	8. 结论
	8.1. 技术优势与挑战
	8.2. 未来发展方向

	参考文献

