. @ VITU ACADEMIC
PUBLISHING PTE LTD

B DU RS JLWr )y g 2P R DL

o

RES
mMTILEER #IsN 310000

o E: BH: 24 TRFFRAERYILVTHHE Py m ik, Wit ERS RS AR P F iR P
MR, Fik: ARk PEER . F 5 HEEF PubMed 5B & F oA K LK, 75k H R NG R TA R,
BER. 54469226 Hz A2 1000 Hz 7 $404850, 090 F SRR N IL T F 75 7 @ LA £ 3 088 A s F
KR FEFHE OAEM AABR BRAE R, TR FEARLL LT A iE S RMmBmE, TMEFROER 58,
%, SN EAFREH A, 2B EAFEAMNRXT IR RS E, TRHZRATER, &8 THRF
FREBLILT A Th & AR T2 RME, B3R5 T FRBOE R ZRSuEsE, B RE. Z P
WA, TERFARERMNEIE, LTI P FRELLDILTABE TG ZE A,

KW EMAE TR TARE; THEARRE

S REME ISR, 4 i S e rp BAE R TR R A A% i Y,
AR KT AR LR —, ILEN ARSI AR B BRI A RE 5O RE Y LU (E,
BT AR A AR WA RAREY 0, BER BUEEEE0 R 1 2,
F AL (WHO ) 2019 F 034, AA AL 4.661CA TR PO 5 DA 2 A R TE L, Bt T
BAZAERTHAME, EPAAM0F A5 FATHIL  FEENFEFEE, B EMERMBGN P ESE, #Bah
F EFE, 41000 4 B AMFHAEILE, GH1L~3  HERIKEERY, mENGRS A, Pk, TRHZ
Lo AR AR KT AT I FRSIL R EE, & TARGER BRI, S E

FHABARERER, L. B4 LR,
F R KA T AR R T A ik . BIEAESRERNEE
Pt B S A m iR 2 Fal it — 90 e 4R F R AE b AT S 2R R R, RO A R AR
HESFRR, B THAILRRYILF TR fAmAn B, YRR P E O RE R e
AR, HRF FRAEZXEABE TG LA LRAIR, () fERE P &
VRE IR AR R AR N AR RS I T P R R R 2 —. B4

5590 # 4 ( Wideband Tympanometry, WBT ) 48 LAY EHI S5 F RN 75 4 ek S5 A EUAFTE 3 25 5%
Fy— AR 6 P F IR, ERERLILTFY AR LB YL SN B BT A, P EE A KR
A, ARl P HR T ARG SRR @ AR RE WA REMEA R, B BRSO S B

hH, ERHFEERE, Pl Sreedevi 45 A R BUBAE L AT REM IR BE A S H-IE
F A emiAe ke, B AFR RIS, 6 AR L2 4L
—. BHESHHNRERSER XFAE R . P DUB SRS )L 7~48 4> H 4R

AR TG S SR, e Shs s kS E AN 45 ARz Y, (HE 3~6 1 A 41
RIGEE ) (GEHF 0226 -8 kHz) FIFEIIT, BEALI 1000 Hz LR & 6 350 Hz LA AR 4R, nlREE A
HETEA TR T ST (75 AR IR B R S 3, il SElis sz 24 E . R R F R

() RN B PH #

EE"N: REE (1999.03), 4, Wik, #LH M ol 0N o 22 S s 25 52 W) S8 0 PSR LA 2R . AN ]
W, RER, ¥+, MNTILEER, A5 EESE  MIRFMAFRIEHHZ54 . SPHGE AR 2Rt v] fE
FH. FETE2E 5. Beers 58 N3 0 FU A 1 Rl N RIS B N 1) 2

64



WA LEE AR ROR , 25K, R A 2E L E AR
2000~6 000 Hz 4514 Bt 75 e SR L P10 A5 . Shahnaz
1 Bork!" (AFFF LA 1 379 5 i 2R T 7 15 8 AR A B
TR PSR, K YN A B R B (1 7 e i
R ESTRINEN

(=) AhHERD

HNEHE R AR A X S A B e R, BT
A LA )L A EE BE LR TR, TR B AT e 5 3L
SNELEIEAR, SZmRas R Ry TN x4
S0, Hunter 3 VAR 240 )L 2R % PR 581K
FIF SN ST AR

(1) PRI %

PRI X SEA R TP R BRI A, Feeney 55
N SEEG R, o PEAE 794 Hz AT 000 Hz b 75 REML Ui
KA B R 10%, {HIEAE 5040 Hz A5 BEML ISR A
TR EREAR 18% ., BIFEMER LIt O 25 5%, ] R
H TOFTERT G0 S . R RE TR R P, e X
5 T %t S A 7 S BT A2 SR ] B A A — 2 AR, A
e AT H 3 N T BEAR R M 4 2 5 hrife

) MR A5 ik

ANTRV RS-SR0S A 7 BT A AT REAFAE D e G
B2 WA IHSR T ey UM Ak F 7
SRR AE SR, Sanford 1 Feeney 28 A " 8 i 7%
)R HE FARAE A T2, I PR 5 v p S i fil
FHTR— A5 s 2 M5 5 o

(73) ZIAERLETEE

ZARHE W EE . RIE IR LA 250 G 5
PUREE R . MLt e, ZIXH MBI . nZmik . DL
FATH SRR S, UL LR g 1,
N T AAFHEG I R R, WA R R I
WA EL IS ST

(&) i #E

T P53 114 W 7 7K S R0 56t 2353 ) S A8 7 R 47T
ZER . BB ITRE S TR G S, SRR 2%
ol R, AR R ETE IAEE REAT, BR ORI
IREE R AT At

=, ENESRERLILITAFERAN A

(—) B )Lt Jyiids

A LT 7 0 A 2 B0 % BRN T TUUT 32K ) 5
HEERAY . Sreedevi 2 AR 2022 4F BB FT HR A T A B
B LR R SEAR A S PUAE R, IR ST S bR, B
FERWY, FEMUHE FPE AL T B R R X L S S

HESRnE | 582%5/598 a

Advances in Mordern Medical

TR P 2 PR W 48 T T LA K o A i R N B L
Hammam % A "™2023 45 (I HF 5% sE— 53R T Se 8% St
FERTA LG A I, SR AR T ) 0 2 RS W
g E S WA, MR TGS S, 5
P SEHUTE AL h B DI R 2B R T U . IS,
FGE IR UESE T SEA s ST e I O A B P 25 S v i)
AR, AT EMAN R gk, Hik,
G PO ACH A LT A i, 1T AT HEG
BE110 3 ks RN ) O 4 A R O 4 7 N VA 3¢
[SERTi8

() P HI)EE SRV

B Lrh EO e SR, Wb BRSO eEFL A
W 55 SR, IR BUL ST G, BE TR i 1
HHAEIRE o SO HUAE DA X 2 rp H A i L
AR, EAS R 7E 6 HA2 Wil BE B PEAN 77—
E 2R, VenkateshZ: N TE20204E  BF 55 vh, LA T
IEH LS A T HEEBLE M SEM i SPE R, £0
HBLTEMR B (0.25 -2 kHz ) B 75 RE W ISR i 2 A1
Callaham % A\ "7 [FAE A BIFSE , R0 T 984007 SH07E X
Gy NRIZER g B Qs . BRI R ) R
MIFER, 255 BRSO ST RE IS AE AN IR 2 (Y rh AR
W AR 2 R R 2= 5 Ak, SEM S e
LR ARG I 28 B 5 s (R R S b, il — 2B UE R T
FE P T RE S AR e R A E

M. EHESRSESEAELE

S A PP B G L B RE T, BB S
226 Hz #1000 Hz i P H A IR EHE . 5 OAEHIAABR
G, SEME SPURRS IR B R E B, Tkkb
LG Sy D7 R o FEMR ST N A B TR
o T ) O A T AR R S, U B R AR B 1 285
A, R R AT A LT ik B B

(—) 5226Hz 5 'Sl

TERT A JLFISLL L, 226 Hz B S i sk
FRESFIERAL, 725 HELBRBAYESE . S0 SPiTe 5
BRIEEN (0.25 - 8 kHz) MR REMLICR, BEWS 41
PR P EAEAN IR T LG SRR, PR 226 Hz B8
W PTG TN SR &y ) L S5 T A R AR S
Park®''7E 2017 4 UBFFE X T L4810 226 Hy B0 RS
SPE T P 2E S, 458 R 226 He i SHUE S
LA ERBROS T I SR RAIR (2060% ), Tl -
BUHR AL A P BRI L3R 0 S T Sy A i, RAT T 1 SRR
FEESE (RBURE R 90%, 4550 85% ).

65



. @ VITU ACADEMIC
PUBLISHING PTE LTD

() 51000Hz = Spribie

MR 226 He FRTFS S4T7E B 4L R BRPE, I
IR E5IAT 1000 Hz @875 34, 1000 Hz 75 SH07E—
FERE RO H m 4 L H R R A . SR, 5
TP PP L, 1000 He 75 FHUMFEMFR S — | (55
A PR )

WA R 504 PR 2018 AR MBI S R B, SEMR ST
EE 1000 Hz 7 Shi HA T e (4 AU AR e, R rE
500 - 2000 Hz Z [H], a0 75 S0 14 W 03 (5] | 8% 1 47 by
XA B R ARDIRZAS . [FRE, Yang 5 Lin™'7E 2020 4F 4
WFFE R, FEMR ST e R I EE AR T ) SR A
FESEPEIT T 1000 Hz 75 340, IR EL S S n] AR
BRI B S, 1 1000 Hz 75 PR KiRE 1185
HARR

(=) 5 OAEFIAABR b4

Hp &gt (OAE) F1[ g Wy o4 % 1 S v ( AABR )
SR A LT ST vk, RPN T 40 A T
ZIfE. (I, XEETR T HE B EE, H
SR GyZ ThEARA R

G A LB T E TR, #E B X e T
PEFET S 2R J7 40125 . Nandel 2 A P EE 2017 4 (9 HF
G, SEANA SRR LT ) A R e e A
BOTAG P ETIREM 5. 5 OAEMAABREZS A A, i
AR A B b A2 rh ERR G e AR BRSSO
FORANEIE AR H R 5 T AR S5 AR AL B

., FEOBSREE

(—) ZEBhEry iy

GRS FHUEANRIAFRS | R AR A i ok
LGS HERRED T B A 2R R A
S, ARMRTHSHHETRAEREER, T3
SERMEER A, 4, BHRTSET M S h T
FELR/IEEAR | D I EESE, B KB 20
e ARG ™", R T SEAR R SHUTEAS [R) EEANIG R 17 BE
THERE M AT EAL, B i AR KT R PR AR
ARSI S RHBE . s (iF5E, WEEARFAER . Fh
TR LI 1) S P OB, S IS S bR

(%) MEABRAGE E 3

NIRRT B FEAR S SR A AE BRI
AR B T AR 22 R, SRS R —
O MRS R (ARSI AR BER )
BZ G5 — A, SRR R L A R R N T 45
AT AR, BRI RIS A vER I . R E AT S
MR, G — B BTk . IR S HOM B b 5

66

RS 1115 B Y 147 s | R 22 AV == [ R
Pt B a8 (10— U AN LA

(=) AKBEZETTI

ST SR PO RIR AR T T AR 25, 45
RN R I GG UL, R BRI 25
{9 Z M HIVRIECRE , A REHEARA S BT A0, FH Ik el
X AT BRI I RS0 A TAE G, SRR . NA
MNTHBEMBLER T HOR, JRYTFR S T T
(9 1 ST A TR, RIS R AR A, R R
ARG, 3R il PR B RCR AR

5% Lk

[T]Neumann K ,Chadha S ,Tavartkiladze G ,
et al.Newborn and Infant Hearing Screening Facing
Globally Growing Numbers of People Suffering from
Disabling Hearing Loss[J].International Journal of Neonatal
Screening,2019,5(1):7.

[2] JemeBR . 4% B R # AU A 6 B e & L)) 16 R
JUAHA &, 2001, 19 (02): 67-67.

B4R M, FA=x& B4h)La bbb F KR4 5947 [)].
s R F B kSN &, 2010, 24 (02): 87-88.

4] 3 i& K, W H. T AFEBEERM]. LR
AP HAR Bk B RAL, 2004: 288-304.

[5]Nakajima H H, Pisano D V, Roosli C, et al.
Comparison of ear—canal reflectance and umbo velocity in
patients with conductive hearing loss: a preliminary study[]J].
Ear and hearing, 2012, 33(1): 35—43.

[6]Beers A N, Shahnaz N, Westerberg B D, et al.
Wideband reflectance in normal Caucasian and Chinese
school—aged children and in children with otitis media with
effusion[J]. Ear and hearing, 2010, 31(2): 221—233.

[7]Sreedevi A Joseph K ,Venkatesh A , et al. Normative
Study of Wideband Acoustic Immittance Measures in
Newborn Infants.[J].Journal of speech, language, and hearing
research : JSLHR,2017,60(5):1417—1426.

[8]Joshua M Joseph K ,Sreedevi A , et al. Development
of a Diagnostic Prediction Model for Conductive Conditions
in Neonates Using Wideband Acoustic Immittance.[J].Ear and
hearing,2018,39(6):1116—1135.

[9]Won J, Monroy G L, Huang P C, et al. Assessing
the effect of middle ear effusions on wideband acoustic
immittance using optical coherence tomography[J]. Ear and

hearing, 2020, 41(4): 811—824.



[10]Sreedevi A ,Venkatesh A Joseph K .Effect of ear canal
pressure and age on wideband absorbance in young infants.[J].
International journal of audiology,2017,56(5):346—355.

[11]FF3E, #E, TR EFTRATHS FHhits
B A0 R ). h F AT ERBEE, 2010, 18
(5): 433-436.

[12]Shahnaz N, Bork K. Wideband reflectance norms
for Caucasian and Chinese young adults[J]. Ear and hearing,
2006, 27(6): 774—788.

[13]Hunter L L, Tubaugh L, Jackson A, et al. Wideband
middle ear power measurement in infants and children(]J].
Journal of the American Academy of Audiology, 2008,
19(04): 309—324.

[14]Feeney M P, Sanford C A. Age effects in the human
middle ear: Wideband acoustical measures[J]. The Journal of
the Acoustical Society of America, 2004, 116(6): 3546—3558.

[15]Sanford CA, Feeney MP.Effects of maturation on
tympanometric wideband acoustic transfer functions in human
infants[J].] Acoust Soc Am, 2008, 124 (4) :2106—2122.

[16]Yang W, Moon H ]J. Effects of recorded water
sounds on intrusive traffic noise perception under three indoor
temperatures|J]. Applied Acoustics, 2019, 145: 234—244.

[17]Sreedevi A ,Venkatesh A ,Joseph K , et al. Wideband
Tympanometry Findings in Healthy Neonates.[J].Journal of
the American Academy of Audiology,2023.

[18]Hammam A ,Sreedevi A ,Venkatesh A , et al.Use of
Wideband Acoustic Immittance in Neonates and Infants.[J].
Seminars in hearing,2023,44(1):29—45.

[19]Venkatesh A ,Sreedevi A ,Joseph K , et al.Predictive
Accuracy of Wideband Absorbance at Ambient and
Tympanometric Peak Pressure Conditions in Identifying
Children with Surgically Confirmed Otitis Media
with Effusion.[J].Journal of the American Academy of
Audiology,2020,31(7):471—484.

[20]Callaham S, Newby M, Saoji A A, et al.
Assessment of pediatric middle ear effusions with wideband
tympanometry[J]. Otolaryngology — Head and Neck Surgery,
2021, 165(3): 465—469.

[21]Park M K. Clinical applications of wideband
tympanometry[J]. Korean Journal of Otorhinolaryngology—
Head and Neck Surgery, 2017, 60(8): 375—380.

(221 & B R, BF LAF FRAES LR F XS
i 4 W SRz R AL ). U SR ol Sk 3SR 2

HESANE | 5825/598 a

Advances in Mordern Medical

2018, 32 (17): 1309-1315.

[23]Yang K ,Liu Z .Comparison of 1000 Hz—, 226 Hz—
probe tone tympanometry and magnetic resonance imaging in
evaluating the function of middle ear in infants|J].International
Journal of Pediatric Otorhinolaryngology,2020,136(prepublish
):110135.

[24]Nandel G ,Wet D S ,Biagio L J D .Wideband
acoustic immittance for assessing middle ear functioning for
preterm neonates in the neonatal intensive care unit.[J].The
South African journal of communication disorders = Die
Suid—Afrikaanse tydskrif vir Kommunikasieafwykings,2017,64
(1):el—ell.

[25]Navid S ,Patrick M F ,S K S .Wideband acoustic
immittance normative data: ethnicity, gender, aging, and
instrumentation.[J].Ear and hearing,2013,34 Suppl 1(7 Suppl
1):27S-35S.

[26]Patrick M F ,Bert S ,H D K, et al.Sources of
variability in wideband energy reflectance measurements
in adults.[J].Journal of the American Academy of
Audiology,2014,25(5):449—-61.

[27]Dupont D H ,Munk N L ,Kuhr R S, et al.Study
on wideband tympanometry and absorbance within a Danish
cohort of normal hearing adults.[J].European archives of oto—
rhino—laryngology : official journal of the European Federation
of Oto—Rhino—Laryngological Societies (EUFOS) : affiliated
with the German Society for Oto—Rhino—Laryngology —
Head and Neck Surgery,2020,277(7):1899—1905.

[28]Hermann G. Design of a calibration system for
measuring probes[C]//2008 International Conference on
Intelligent Engineering Systems. IEEE, 2008: 59—62.

[29]Rumiantsev A, Sakalas P, Derrier N, et al. Influence
of probe tip calibration on measurement accuracy of small—
signal parameters of advanced BiICMOS HBTs[M]//On—Wafer
Calibration Techniques Enabling Accurate Characterization of
High—Performance Silicon Devices at the mm—Wave Range
and Beyond. River Publishers, 2022: 200—204.

[30]Laura S ,Sabine N ,Andrea B , et al.Clinical benefit
of wideband—tympanometry: a pediatric audiology clinical
study.[J].European archives of oto—rhino—laryngology :
official journal of the European Federation of Oto—Rhino—
Laryngological Societies (EUFOS) : affiliated with the German
Society for Oto—Rhino—Laryngology — Head and Neck
Surgery,2019,276(9):2433—24309.

67



