Wideband Tympanometry
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Wideband Tympanometry
What is the Titan ?

Section 01 4

i ?
What is the WBT WBTER & ERREDH'D

Titan &Wideband Tympanometry (WBT)
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Wideband Tympanometry  Section 02
What is the Wideband Tympanometry

WBTI(3:&E xRS ZAWTAELET

PWBTERER DT 4 /8 £ R —& DB PAGTINEZBEIXALF - (REE) &
S Y ] S \Z - e (100dB peSPLZ U v &, #165dB nHL)
3. OEFEAKEEARAWLZ L@ B CHEEANCTWET

LYy ZDRAETREL T T/ =R (BT
I F=DREICENTLITHERNIES N
DO ERT/INT A—K GrEsm ) FAVE
EN

b TROLANIHERB CERT 2 BRMT. &
BIAWBTCERY 2EKHTY. WBT TIE
226Hz~8000HzZ T# 107D AR H (2D
TENETNOFEEHTT 7V =" R (5E
X) #HELET.

PERBT 1 N ARNU—EDA RNV RF 1 28 A NU—DIRE

PERBF 1 >IN A RU— DA RIS BT 2N A RU—

| 226Hz ND—ZRRI NS A - OUvOE

/'\.—‘_N'\ o ea Y

N
[ \
I I
| |

B (Hz) 1000 10,000 g (Hz) 1000 10,000
+ Single pure tone + Click sound
+ To provide the middle ear stiffness + Absorbance is affected by middle ear conditions

W77 =NV Z (Abs)FAFINT —%DE, LEAT—Z2HFELTERRINET.

. =Incident Power (AS$/(7-)
() =Reflected Power (F51/(7-)
. =Absorbed Power ({53Z/(J-)

®=-0-0

7IV-NVR (GER) =

Absorbed Power
" Incident Power
Reflected Power
Incident Power

* Titan (C(EZWA. ARARER AR A TN HEDEIN, T—F 2T UL TEHNTEIWBTUY —FE
Ta-IIEER U TESER S,

TOMIC VILIIVR (RESR) =

3



Wideband Tympanometry Section 03

Mini story of the Wideband Tympanometry (1)

WBT=Z-—EXhMU—

Fig. 8. Wideband Acoustic Immittance Tympanometry
Interacoustics.
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Shahnaz N, Feeney MP, Schairer KS: An Overview of Wideband
Immittance Measurements Techniques and Terminology: You Say
Absorbance, | Say Reflectance.

Ear Hear. 2013 Jul;34 Suppl 1:27S-35S
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Reflectance. July 2013Ear and Hearing 34 Suppl 1(0 1):9S-16S
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Wideband Tympanometry Section 04
Wideband Tympanometry and Conventional Tympanometry (2)

WBTI(ZMultifrequency Tympanometry 9
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Wideband Tympanometry Section 05

Wideband Tympanometry and Conventional Tympanometry
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Wideband Tympanometry Section 06
Default data of Wideband Tympanometry

BREFPIYV—I\OREMCEOTELULET
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Wideband Tympanometry Section_07

3 D Tympanometry
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HAS5—-RT—).
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1
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80%
80%
60%
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W3DTT 4>/ / T LDEBONIEAT, BETFICHYETATIAX—%NT
ZET, FEDOERECAEEREICEOETCT 7YV — NV RERBZZENTEET,

O ENREIK(FNITEL) Q PIV-SLAABF WENEIEW: 071 ml
0 7440954 €2~ Q 77V-NU2 Ea- SHBMEREL: 639 Mz

26 ITOENRDIET PIV=1UAS{ U0 daPaDIET E-DE: 9 doPa

(1] o €1 226 Hz: 0.7 mi, 1000 Hz:

100%
100%
B0%
80%
60%
60% R
FII=) 2R 40%
40%
20%
20% I\
& 2‘ “—1«1 -400 -200 200
e [ENldara)

[E&R [kHz]
) B 25 A K= TRERTGD

A A=V FRRLE LT

VY —FEFITT—HZMDRAD
WML/ EAF—RETHIETHDTESRAREBH AL A Y £ 7

(® 3)&Windows  ExcelZ# 1))

q DY —FEFI #E ﬂzéﬂtr 2 HREFE S NExcel L THET 2 F

v —
Dﬁam“” arial o A A B BEoELTRHEETTE | B2 - E B |e= E55TH
K-
Bors = == - B B o o | EE FIMLT AT 1u5 e
S — ZoEIUY = £ = B enemalTrRmi Bm-% 9 |H8 | GH. mabms
DwIRF HLTAUS - | n BE
- FINT—5%
DAL !
3
OIz] « 4 K
2
3 Absorbance
(=
l - 5
. B N s
7 | mport 30T files FESOES S
. B =
- aucoilE
BETY | Delete these existing
EE  rows with data before
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your own. These are
0%
13 -}
43 WB3DT_2018 34
44 WB3DT_2018 37 36 1541
45 WB3DT 2018 037 208 31 0987
45 WB3DT_2018 /0 53 a3 0885
47 WB3DT_2018 835 58 o  oose
48 WB3DT_2018 334 109 3 0935
49 WB3DT_2018 188 s 1504
50 WB3DT_2018 101 2 152
51 WB3DT 2018 70 1080
52 WB3DT 2018 107 0 o247
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Wideband Tympanometry Section 08

Various factors affecting absorbance

FIV=IN\DRCHETIRIBER

BEpF  FER. LB #E. FE. BRA

SHEDE S EEEEE SERER R
HiE  HRENERLE (BE. BER Edh- B8 FIOFHREKRSES. AR(L)
RERE ®B. RFh. R GhERDIK. BEEREROER. BFERESMEIN
TRSUNTTFAERPMI. PEREE)
BVE  mRNZEL (B BE. Btk SEROE. BRE(UIE)

HEWE HiEREs (BEERME)

NE  RLRBABRE

YOEBRR  BONREREULED LS BR4ABGEFICE > THEI N L DAD T,

PHICIFEEIAROONET,

TO—7AERLZEIRNISEENLETTOTREICH RO CHERAEZBHMH LET.

PERBICRRESNDIFEE7ITY -/ RADZEL

T =Nz

100%

80%

60%

40%

20%

0%

BHERERTT I - CAMETF S

\ RERERFIZELETEROTFIE CHDE
SR S
E[_"J E] 1=ifihﬂﬁﬁfr EZ5NTVS.

Cadaverz W=7 7/ — /v ZAIE

M EE. BEVEEEET. E/VBES.
TRROFE. hEERER L DIRE
THAEDE & E-> TR L TR LN

PR DHFE

ES

BE/ABEE o LDTY.

T HEEREE o .
B/ EEEEE T E 7L T 121000 HzXL
v TOEZATTT Y =NV RHMEML,
FRBROBEVCEETTRT 7/ =N

VRIFETLET.
T T LI III T T T LI
2 3 4 5 67 1000 2 3 4 56 (Vossetal. 2012)

AigE# (Hz)

SE3HL  Voss SE, Merchant GR, Horton NJ: Effects of middle ear disorders on power reflectance
measured in cadaveric ear canals. Ear Hear,2012 ; 33 : 195-208. (EX#R)
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hEFBRETIYV—) O RADZE(L

— Normal HEN—%BVERERERET L
— 1.0ml
—— 2.0ml P EEEEREEELSETT 7Y N
100% 3.0ml S ERELTNES
— om B R b TSR A O T TR
80% 6.0ml 7 mT, BEEMBCEIET THLE
~ — 7oml ] NTW3BA, ®EL mD2EMLTT
N 4 T =R ZERE LR, BEO
¢ 60% HENBEBRDIADDT T =N
J l/ ZDBEFHESNE LE,
™ a0% P 5 (2 BEES O 4R Bh3% £ ¥ 1000HZL T T
M \J BT DI FEREARST B
&b THBHELTHET,
20% W (Vossetal. 2012)
P REXICL > TRERRATHERE
==\ B L7y, ST L < MRS

0% %‘Ij—ﬁ_ﬁ THHR, PEROBEASDONET
2 3 4 5 67 1000 3 4 56 7o

100¢ 2 DR ERISEETE 5 RRE K
g (He) W BADA Y E—K 2 RELREH,
ZOBRT TV~ ANETFLET

hEREEREE 7T Y—)RADEL

226Hz TG
100% thEEN-50daPall FCFAbshHRRIE TS, ———
Normal
80% -25daPa
-50daPa

-100daPa | AZ
-200dapa | C1E
-300daPa | C2E

60% /\/\

I\

40% ‘\

'y

TS =R

20% HEN—%RW=-hEEREET IV
P iE 4 ORRERE CRROICT 7V —
0% = T LI B B V T T |' /\/Z%/E'JEL’CL\i’g".
2 3 4 5 67 1000 2 3 4 56
Frequency (Hz) P GERRITGOAR & LB THET &

-50 daPa & TlIREAEIEH Y £
The effects of incremental negative pressure in the middle ear cavity on PR A P-100 da Paﬁﬁ?b\ ,;) 1000 HZEﬁfﬁ )
TS =Ny ZPMEFLTWET,

(Vossetal, 2012)
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FPIYV—INVRCHET IR ERDEE-1

P11ITRUTEAR 2 IRERZAbaras 1)HMERTL TLY
3. FESICINERICTRT K DICHERER TR
BgainELD(E1,100HZ{HET21-24dBTH D
A E—F U INRB/EN. BNKDIERVERERIC
BVWTHIEZRE I 2ERMME (natural
stiffness) EF(FEMIRSZRED, BV/I\ERIEN. ¥,
. TEESERETHD. BNIDBEVEKRET
FISEMET DEREE (natural mass) FEFIE
[EsthiEEs. BUVEBBA. AU/ UREBEE 7T =8
KR, MEE#MRETHD. S UTIIEBRIAE
BOFRERRREL. S ) CREE. FZoEEHGARD
ETHB.

B Z (SHPEREEINT FLTERR (SR UEAED
MltstiffnessH¥ad <7D, TOHERAbsIFHEL /23,

FEITEBRIFES(CEETD. SSICHEMED
FEEMESHER. PERYRU 1— AR TR
B EREE T d2000Hz {$EE TDAbsHME
T93.

Maximum gain

(lowest Z)
At higher frequencies,
Grater Z is due
to natural mass
». 1 ' |
= |
s
(=
‘c 10 4
O
mass
—_— o Ll L
g 9]
5 Phase = 0°
g o]
(]
590
o
180 T »
0.1 1.0 10

1) Aibara R, Welsh JT, Puria S, et al: Human middle-ear sound transfer function and cochlear input impedance.

Hear Res 152(1-2):100-109, 2001.

B 2RI SRR, H/VBEEN. B0,
(natural stiffness) B, FEEAE

BN EREsERS. BB B A o REE.
(natural mass) 77 IBER, HEER

w4 SR A OSEREM. A R,
(resistance) F 2ok B
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FIYV =IO R(CRZET DR AQIBRERDZEE-2

RRABITIE, 1100Hz{T3E&3000HZ(HaD2 DD

AbsE— B BENS. AETEI00HzE—on A 0] s e
BEMAL. COAICDONTE SEETAsEl 8 %° i
ETEHE. NEEEOIE- I REFESZ 5 %
FADEEA S E—F R HETD. (2E—5 <%
S ANKREVERBTIFADSIHEL, 1 >E—F> 02 14
AN ENEADSIEARE L 2B, 00 i y y y y

N 250 500 1000 2000 4000 8000

A2 E-FXUF,

TCOEFEDAbSHIEIIND. > E—F >R (F,

1
o]
&

R \ i
PEOESERICKD3,000HAHA TR/ IMEZ &5 E
=
N

. ENKDBVERERRE: (3,000 HzBLE) T

Frequency (Hz)

. _ . . . 200 pedance
ELMEZERLU. AbshMIfIanNsg. 1> E—4F>X | minimum
. b e . 0 T T — )
b\%ﬁ1ﬁb\%7&§&tﬁimbsb\%$b\ %@fﬁﬁ%o 250 500 Flooo Z?ao) 1 4000 8000
d BRI DIEHFIE (gain) H¥E5NS. reatenarinE
1. 3. 6. 12, 245 ADARIIL—TITHNT, :
JEIR4RE0R125- 10700Hz ([CH 1 BHEE- > E— BT 7T A
5 2 sEI== N —DE: 0daPa
B2 R EREHEBRRELUIAER, SEEERED p—_—
100% 10%-90%
FE(F. AN E—H2 X EREHREDORIS(C3% 77J=I2 X
B, COREFEE24rATEERETUT I
WL, ZOBRE LT, SEEOEEEESD > |
RME. EERBOSEBEDHR. EPHH?(DEEEODJ ! |
ENEZSND. AWS 9 FS5AT> 20 ' !
1 iz
RN L DK< PEHRIAEEL, AL BOREA e ———— =
(D& NEDEFBMNMINEL : ]
2) 3T - FIV- VA
[ E=5IE: 10 dapa 1
100% : L s
PI-IVA | \ 4
Htr 7;
60% 1
1
1
40% 1
|
20% 1
: kHz
25 -1 1 2 4 8

2) Earcanal impedance and reflection coefficient in human infants and adults. J Acoust Soc Am
. 1993 Nov;94(5):2617-38. doi: 10.1121/1.407347.
D HKeefe 1,J C Bulen, K HArehart, E M Bums
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Wideband Tympanometry

Section 09

Clinical practice : Good or bad EBROBSBIIWNTRES
B =41 Good and bad data BB 4#%4h B

30T - "74Jm}a‘;7\*ﬁ B3DT-7 7/ — v 30T - _’j;';gn’d:p;'zﬁ » 3DT-77V - 2R
P A wazepn | RNSEOTRBEISH | s FEEAENTULT,
e || EEhTud B B%W”“ AW | pryRELAERR
BORA Vb LS ¥ ; TlEHY FHA. Zh
> pERThENZE | LRI ISR B B
i <7, u 18, BEMFS CER
2 " = MENTWDEEHTY,
3T -H »£X 3-DTT=RT 30T-E b AEMDTO=RTY S
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Wideband Tympanometry ~ Section 10

7 A

Clinical practice : Comparison of WBT and Conventional"ﬁ\d
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Wideband Tympanometry ~ Section 11
Clinical practice : WBT diagnosis of the OME in children in Japan
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Wideband Tympanometry

Section 12

Clinical practice : Improvement of the OME
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Wideband Tympanometry ~ Section 13

Clinical practice : Traumatic disarticulation of the ossicles chain
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