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Audiology is the study of hearing and hearing disorders, a field
devoted to helping those with auditory and vestibular

dysfunctions. This work may involve evaluation, re/habilitation, Handbook of

counseling, education, research, and/or screening/prevention. Clinicail
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Audiology Scope of practice

X X X X X X

Identification

Assessment

Counselling

Cerumen management

Educational consulting

Vestibular Assessment and Rehabilitation
Newborn Hearing Screening programs
Involvement in auditory implant teams
Coordinate hearing conservation programs
Intraoperative Monitoring

Research

REHABILITATIVE/DISPENSING
AUDIOLOGIST

()
EDUCXTIONAL AUDIOLOGIST

INDUSTRIAL AUDIOLOGIST
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Hearing level aaud! (gt

Frequency (Hz)

125 250 500 750 1000 1500 2000 3000 4000 6000 8000
TDH-49 and -50 earphones

47.5 26.5 13.5 8.5 7.3 7.5 11.0 9.5 10.5 13.5 13.0
TDH-39 earphones

45.0 25.5 11.5 5.0 7.0 6.5 9.0 10.0 9.5 15.5 13.0

*Adapted from ANSIS3.6-2010.

peanll ABIA]) dma el ) LB iguall i cilygioes (1) Jsaad)

10



Hearing level acud! $9iua

CIPONS SYSRTN I WP FCR PR IRV PG O - A PR PR SER 50 [ P PRESPE R D I
alal ()5S Amasall adll oda (o pand) Afie il LSy ccipall pany S adll o2 (e ol

g poal s s Alla
iilaie je LlE) 5680 Ledie dualdy 235 JS aie Aalide dape Volie dpag canliadl 8 e ©
Gsinaal dara el Junnd jiall Aadl Aally leandt e Y &N W11 5 (7,5 13,5 47.5 1w

« el

11



Hearing level acudl $giua
s oda (e S el (gsine 5o 1Y @
lesh Jsal WiSay cdelans Sy igem izl o (1) sl 8 gl Jtia gt e JS ) L
bl 038 (ya J€ 31 (6] cJany shia (& Fumaall dadll ) alad ety L aendl dumagall adll s
ol s S (26,5 dB SPL) ki 4l Jill iSays e jiam day igaall b il sinsdl
Sa padl gine ) duad (7,5 dB SPL) 5 ¢ 538(250) 20l die oy jha aand) (g5ise

ool gl Al sl 18a s ¢ e (1000) 2280 xie Jasan

12



"10 T ] ] | ] 1 1
0 F O O O O—-OO—O—0Q -
- 10 + -
=
L 20 | -
m
8 30 - -
L
A 40 -
P |
@ 50 -
E 60 | -
‘5 TO et =1
[
> 80 |- -
=
g 90 -
91 100} -
110 m |
120 1 1 I L 1 L 1

125 250 500 1000 2000 4000 8000
Frequency (Hz)

(HL) pondl (s5imna g a5l Lmaall Fnm pell ol () JSl

J@Eﬁ} .(u) Jaad) ‘fﬁﬁmkastnum LEJ:“-"-‘-‘ Jrenall Ll @iliial) o3a ‘)g.k'ﬁ ‘.m’.p‘fa.ml-nas
il Jooll 3 4 (T) dLall B gl i ggine (B pendl ity Cliae et A BRA)

=) S b gt

gandl (ggins (SPL) apaall Jniiim cgginnn (3 <o ill Al Ayl il () 5 (1) DS elay

olasy| 9: 45 )8 e cm.ul'v S gima Laiy ‘_ﬁ,ja.” olai¥l aic |8 A Cigrall baia (g4l ufl LAt (HL)

110
100
90
80
70
60
50
40
30
20

10

(SPL) csaall Latiia (g5innn (A ulanill Lungdall dumasall adll (1) Jl

| | | | | 1 | | ] |

125 250 500 1000 2000 4000 8000
Frequency (Hz)

Decibels of Sound Pressure Level (dB SPL) >

il

13



aodl padiy madadl pesad! Sgiune

Al pad!) 93 (o il Lo LS Slguadl ¢ o e 508 a2 0 b pass (ol gl o e e Jsdi ©
SIS 3 Juadl ol dB Juws 25 daew Siliie 5529 g0 i audall aad]

e la (o (Sl of puall Ciguall ase ddl Lpd i 4w 30k J81 2 :Hearing threshold daculi acstl ©
330953’\4>Téd3 M.}ZSMiMTWQmJ?QLgiuM‘6...\.‘&&-’9&@-&.3‘9_?3‘34&‘9.@1&@.&«.“ua.a_'a O
91 B lg 031 iy B9 ¢ Bras o padi ) Tz Ty o 42 (00 9L Sl ) el 0 @andng LagelS

(533 (e AST 3T 8 0Ss Uy Y
3) B HL Uiwis 40 o 58T 2iacwe culiie 3929 Gl 2l lall depndl Aalasd (89 28LeM sl podl (mds 32y O
JLab¥ e (Jad¥ 391) 3dB HL (s 30 e Si8T9 cradldl gud (sl (39

14



tc.u."ga.b}

Sl ol i aSU By 1o g0 05Ss ol (daes «Congenital Lals 05 of aesd! yodid (Say O
Acquired LS readl (el OSG A8 ol Byund Bay Laday of Ba¥edl ie Awlill

oL ddeg Bl oL LY 4 aa s L SLaL) [, das )T 8ol .A.u:\.syy oadidl s O8O cllis O
Late Onset Hearing Loss &,5 Uil cudl g3 roadl yadi pllaias sa e pusiug sl zllajall
de¥) gag a> Al (L8 e Permanent Lesls 9l &= Js ol o

15



raidl padid gyl Gligess

(oY S § Ladi 3529 9o bl LS aew (2l 3929 sae :Unilateral/Bilateral colzl golal /ol Gl pend! (i
J) carasdl (e aanll 1ia 2ol oF oSeas <6381 03Y1 @ poss adi dzgug (031 @ s aesd] O olias il gloT pandl ads Ll
el éal}i o padiy Mgy Jabs 10.000 S e 1 lg> sl JLab¥l gut ol éab&\ poad| padi iy O Sy - Bean]l
elaizly (galy AT Glgas 3929 5yghas) Ogunyae JLabYI ¢¥gag «padill (o goill 1ia mead Zuyull § JLbY! (o Loyas %3
JULY Laln ¥ QWb « bl golol pandl (i a8 @ ¥ a6l ) LYl el § e az g s pose med cuddl el e AST
o il 50

3 i 58 poall (adi Sy 2oy ol sliae bbbl aeudl sazs :Symmetric/Asymmetric bolie pill / blad| aod! jadi
031 S @ calise JSad) o1/ dmpull (f sline Jlalize padl podl pads Lol . cnidY!

28l an Tl et paudl (ads Amys oof Lalins (3 2K :Progressive 3 il aeud! jads

MELPT (B gl 2o AR L“;.,'\_N saddl ga Gj.all\ t""‘“‘” ol :Stable/ Fluctuating ge-romy tc-s«.” il /Cj.nll‘ tn-««.” ol

i) Tdo S5 oty peaedl (a5 (o gl 1y Aeyuy Juammy @A)l (adill g55 sac:Sudden Onset HLg s lall poud! (o

16



ASHA cu> t«-«." ol Sl

dalasl apdl sl sbiol Jodmdl pusgy padill i ] aewdl (odi Ay add O
0B HL Yl 2oy (a1l e padl (ads ske a8 Jiadg cciyipnl]
Minimal hearing loss L aew 423i:16 =25 dBHL .1
Mild hearing loss caas aaw 123i:26 — 40 dBHL .2
Moderate hearing loss s gaw j23i:41 — 55 dBHL .3
Moderately severe hearing loss .o ) biwsio paw 25::56 =70 dBHL .4
Severe hearing loss .o pew (22::71 —90 dBHL .5

Profound hearing loss e paow 23::91 + dBHL .6



Jvoldl el ¥ amy elyg 0 K1 o 2990 ol Lol Y 4\.(‘_:3_:)\.:33 Le¥les 65.533 Arawd! LY i‘yi yae M 0 O

Algu> LSy . | s yLad!) gue b pad Aglen s
9 9 oL ) S S 2 <9

5535 2000 S (e ol Al 3Lad Sl @Ilall (1ol 3 Oty ol ¥+ ¥ Laliy (8 15 as com el § iy il

Jals 1000 S 140 32 o8 o1 adsl Baiadl bl olusg G HLEY) Jume oL Al Alyo o pdal 3) @\:JQJJ Basidl Ll

slof O ae . $5allly (oY) aSslug  £larn¥l dboliady (Jaboll (K3 Lo 35 4l cas Ldle B e ply 52 podl (adi O

deleg rayolSTy Bogal (Sl 3529 shas ] peuiay 18 clio Aasasddl o Azys 6T o el ey 01 Y lalises 065 8 JLalsY)

S Gl o s a8 4y alaygy Ll Cdlaall 305 Sy Lo iy oS alialiy padl jais (e caaSl iy oF Sy Lo Sldiayd
el padiy Al Ll suaall SBLY) rues a8lsdl 3 Le@Sas 3Lzl (e Jo¥1 daadl 1 281 M5 @I sl

18



M‘g@.&&‘yi

O3 (e Agguall BLaY) Jais @I ) dadsy 3 s 3529 Al pend! Gillagsl Lady ©
cop5lly oI Ao U Nl e dpall o) el § (aewd) yaa ) ) ALl
Aalisel) peadl Ul e IS daaw clillas) Eigus il ud yelasll 51
#1931 2555 clliag ccguall ey of Jas § Sl adel (adg Zacadl culilla oY1 Caiiat @2, O
adl adid A,
Conductive Hearing LosS Jluost)l aoudl jmai .1
Sensory/Neural Hearing LOSS guaall /5 sl padl jds .2
Mixed Hearing Loss. Lalisll poudl jazs .3

19



u‘.ya}ﬁ‘ a.o-w." g Y-X
Slegdaall J) diag Juall clie J] diad (alell podl Gpme IS Ciginll s Bambe dzgy bidie Juosill posd] 2di Siuzy o
093kl U ¥gimg dasdl (331§ Aacud|
el e Corgoly ananl Siguall Ao gt paid| yads Jazy O
N laas @ ples dSe 5o ale Sy sl ol Lolos domimi Bole (Say poaedl (i o0 g5l 1da O
Aread) Ladogll e matiue 86 4 098 Wy 2yl of ol ol s (S Aale¥) Cuzmiug O

Lads of oS (29 oy JSo Loguddl cilag sl Lpewd @1y Laalsedl wblla ¥l Jo¥ Al Al sda § olelidial Jla O
e ool JLabY! sl Aladl il (S Ramesd! JLaaS| Ll 598 S Lapmas o8Pl 06Ss ¥ a8y Lo llimys
/Ztij.a_‘ diim «‘_’342,‘ a.;a).c Ul sia ‘3 J\.a.las{\ Oﬁgﬂj cw\ ZL.I:—MLGVRJ‘ ‘3 Cj.c.’fm N é\.ﬁ\.@ ‘3\.7.9}.& U’a.wj Q.Si &;’\J.‘Jja.té‘

20



$Loadl ) s 1) (381 o Bomaad | Appmall Jadl of Ads Il 0391 8 5500 3929 i guaall/ ) poadl (mds iy O

b ol Gles IS padidl e usas Sy ¥ cc¥lmdl el § O

838 Nl (aa d Dlall Wlg (¥l iy 3 U sate 0550 o oS 40 o el aesadl (adid ped¥) cadl ga el ldag ©

i LagiSa of minly st 058 a3 4l W1 LS Lile 2SI 009 Lotie (39 Bamall cilgadl 5 Lo (e 8yudll (o (addll Lia Ja, O
19 58 LAl guaall umdl peadl (i ¥l el Cully s (aail e 05 of oS L)

shole Saime de Lla¥ly Lesdue 93l 0550 Lestie Limcy 0 93ldl § dwdl ! Goiun e LU 0555 Lesie Lo (g O
$loadl g i ol (aedl cyandl g1 ¢ 93lxt!

@ 431 Sl 095 W8 3Tty uas > pew ol ae 33 Ao s pew (adl s O e Jalill sl jadi Suxy O

(o) canll g (Aadgall) s lodl 31 3 4,305 « Jaswg]l of dummyliedl (3Y

21



M!&Lw@b iy S

dadsgg (o 9mdl (§ ol sd b sy (e Jus (sl &y udl Slagaoll (0 Ao game 3aybo v.c.L.Lq.:. RINE P

cdgals JSa 8,8l of Aeapdall sgudl (ress Amad] Ll oSG U8 $ el § dg el cuanll Lagds as
Bees G 9l cdad ol Lasgie peso mbigTun pe SRl Lany 3805 Tus L SISTI s 05 (805

Lma]l dxIlall (3 Whie 3929 Jl A9 ‘Zt.gsjl\ Laoud! Al Ol sl eun 5i @S).L! c.c-w.” oads ®

Is¥1 ol UL Al L e bgrad b Alaye Jolgald Leil 0580 ¥ ub odly Aaed! olgiel]

22






(i i ‘\M\A

2 Glaadl @ dadia
M’?@’

(Pda dana )A\.u <
MD., ENT, PhD OF Audiology
October 2021



Hearing Assessment o el

W (e paseddl wie aeudl Gotun duam=s ) Bue ol Socete Adae e Blie 9o peudl puadl

Anglal) dlas g oo sl LSy o) yya0) sty s La! Taedl sl ALl



Al ezl Calaal

el (et qas 45 O

peeudl (el $g dyds O

o352 Jl> @ s> e 031 IS0 el ads Ialases (g Ay gz O

093> 85 ol paadd Bue Lkl B3 2¥1— Arad| lipaald Ao Ll @uuas O

— Solu puedi - Goaly Al euuds) da el wie $LaY) euddlly s udl wlensd Lig=sll O
Jlab¥l wie Lo guas 4y pud) cillasMlg duasll e ol (9 a0 @uds

Addud) bl ddas mosgt9 owlid) ol LAWY @uuas O



Audiological Tests daawd! ul,Lasl

Bl SllasY) s iy Auzslsand ohlast Jls LSsle olhlasl J) Laaad) Shlas) gudis O

& Bymizlly cai¥lly O3V qolmisl §yliduwly (Al Anally cdiglad ueg iyl yas cows Alxl

o el ) ST e ALY s o Al Tuaow @hlas) @l sgas) Lls ¥l (o
RFEC{FER DRI

Arsleasd blasly 4Ssh clilas) J) Aaedl SlLas¥! quds O

JI 3i Il i..Lm O Q.\..'LCM‘ Ms‘ll ‘éa.’i.l.'{ Qb\.ﬁi}‘ ;b}l M‘ N.;.E.ﬁ\ ddee dbhis L ole O

.Cross Check



Behavioral Tests 4.8 glud! dnaud! ol Las!
dil) o5 e Agde of Ayt of Lol LSl Tyl Jumed cam > (osmall pakddl Zaslus 4SsLadl SLLYI s ©
oegm=all pasedd) el
e o5 selag] @5 51 ! 28) of Tylmiadll 55 GuiS e Bylee (0555 wa selya] oty sl HLisY) Aads o 2S5 Ll Al 555 O

laney Jazll uSaie yodsy (ol wSaie Juudy Sigall SladVE Lsanll ASeludl bzl o dcgame Jimad piy JLabYl wie O
igne Auad (o0 Alonye dgdis 5f il §lase die Al Zaalll J) SV Ay adl Alaraddl] e Jalall canyas oSes LS (@Y o)

(R Selud! ol yLasdl eal O
Pure tone Audiometry 48Lall daaidly acudl gty ©
Sound Field 5,=J! 4> Ludl ladases ©

Speech Audiometry ISI) aoudl ladases ©



Physiologic Tests a2 ¢Jgs3al! dnaud! &Ll

Loyl ligaSTl) dantl of (ol 3 @ldT) 4SS ¢lgw aawd! dadsgll Sy Toe e clyLas¥l sia pgdi O
(B!
ALl SLLY 3 LS 2S5l Byltal @uds of Gogmill akadl olad SlLasy sia wllan¥ O
Agas 390 (rasd Aerad| Aally 5l 9 ealud Lad] 480y pad| (Goiun sz O Lz glgasall sl (S ¥ O
A slgupall Sl Las¥l eal O
(ASSR JI 5 ABR JK) doaadl 2yl ligoSl Juzmasd @

Tympanometry & Acoustic Reflex . 38,11 uSailly daasd| d8glall olylzs|

Otoacoustic Emission (OAEs) @59\ Soadl Eodl jlasl @



Behavioral Vx Physiologic

s Loy ¢ ogrmall (asedadl Oglaily ey L3l LT olad e Subjective dumsedd) col,lasdL 2Ssludl &l Las¥l g O
Sl Caglay 1S 3l LSy ogmall pasedd! Gglad ol ¥ Lel Gy Objective dueginsll olLas¥l dmglsssall
walall glye B asg

Ul (e hadl Sy pad £y pogmall paxddl e peudl Gstus oo al Hguas Jasd o ASeludl @l (Sey O
aSlyaly (Floadl ;aall J) aeud! dadl dgimy (de Meds Llmad) 53 (S iy Mo daese (o o) didiun <485 2iacd|
230 S el Sliay (Syal il daglall Loyl

>y o1l e oLl ol cnae Sotun ) o) ikl Jgums e 8,58 Jaas olo¥l el 48 2 glsnsall wullas¥l LT O

e ey pead) (s Sloyng acudl Sgtun Camgs 9l ddxs axt e dale JWly Laaeud! Lz glgasall Jolie oo dudilsg

lyLas| siia



Cross Check JLail! luw

o peadl @eanll § qaddl Hlall iy @llasyl e degame IS § lajols (Sar¥ llasdle of cans blas sgag Llai O
Lo LSeludly L glgurall Sl L (e degazma O él.td\ &ELE_@ dlas
Al § dxdog § yall opacy Jalall Aloey 4S8 gl ol Las¥| il 6 o Lags Bl

2o il dabolan Logs ad¥ e (ST9 dliadl daiadly podl Indasent Laels Lo Bale ol pod! @i o) wie 31 Jlis O
.L”,ngJJ\ Sl Laaud! A8glall ol Lislg b I ol Las| Bl

sale s =49 _JLm_'i_H T._Lm ¢‘J.‘>1 O _u}’ gCJJoJ\ H.Jﬁ-”j Q;pei.ﬁ\j ua_:j.a_‘d\ Q}{bj ué-jjl‘ le.u” pe9 clea¥| oYl @ O

A glensall Loyl x5l sleze



Cross Check Principle

» James Jerger et al.(1976) published a paper that is as timely today
as It was then.

* The cross check principle remains unchanged 30 years later , but
the test battery has expended considerably.

The cross check principle:

Use physiologic test procedures (ABR, OAE, Immittance)
to reduce the potential errors of using behavioral alone.
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Tuning Fork Tests <l )l &l HLsal
Ciff»

« The two best known tuning fork tests are the Weber and Rinne and Weber tests
Rinne.
Air
* Rinne test interpretation: First, listeners with CHL have rff
outer ear occlusions or middle ear disorders that attenuate )JJ
air-conducted tones. Second, outer or middle ear disorder a
can effectively trap bone-conducted tones that radiate out
Sau®
S
S

of the ear canal; thus occlusions effectively intensify bone-

conducted tones.

. . ' . \ Rinne test Weber test
* Weber test interpretation: Listeners with unilateral CHL !
hear bone-conducted tones louder in the impaired ear Hearing loss Rinne test Weber test
_ (Conduction) (Localization)
because of the occlusion effect.
None Air > bone Midline
Sensorineural Air > bone Normal ear

Conductive Bone > air Affected ear
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Hearing test: Aided S.F + CI
Technique: Play
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Otoacoustic Emissions
Overview
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Otoacoustic Emissions

Continuous Transient
Stimulus Stimulus
Tone-Burst Cubic Quadratic Click Tone
Evoked (2f1-f2) (f1-f2) Evoked Evoked
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Otoacoustic Emissions Physiology

Stapes
(attached to

oval window -
) Semicircular

Input Stimulus Middle,Edr and-Cochled Canals

Malleus Vestibular
W N Nerve
D 2 ‘
—\/\[\/\ﬁ 7 Y Cochlear

Otoacoustic ! )

Cochlea

emission (output External
Auditory Canal
response)
Tympanic Eustachian Tube
Membrane abund
Window

The middle ear and cochlea are capable
of reverse (backward) transmission

According to Kemp (1980) backward transmission is
less efficient than forward transmission by 12-16 dB.



The probe assembly
IS inserted into the
ear canal to form a
seal

"
I

(i

Stapes
(attached to
oval window)

Semicircular
Canals

Malleus Vestibular

Cochlear
Nerve
Cochlea
External :
Auditory Canal ympanic
Cavity
Tympanic Eustachian Tube
Membrane abund
Window

The microphone records the stimulus characteristics in the ear canal
The speakers are used to present the stimulus into the ear canal

Note that the stimuli are combined in the ear canal and not electrically



Typical emission frequency response
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Distortion Product Otoacoustic Emission DPOAE
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DP-gram example

F1= 818BH=z Fl=66.7dBEspl 2ZF1-F2= 11.1dBspl 3I2/H=12.0dB<(8G6x}, = 9.4dB{(97V..)
F2=1001H= F2=64.9dBspl =ZFZ-Fl1l=- -1.3dBspl 3I/H= 2.3dB(86X), =-0.2dB{97AL)

F2sF1=1.22 Zum Ho.=27./32 Test tine=322s DF phase{#)= 25.4%
Recalled -* 20697002 .DPG

OP—qgr am
dE=pl E 2F1-FZ

F 12

F1=0.818
Fz2=1.001
1.184KH=z

] Choose point L
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Normal DPOAE

F
i Recalled -> DP47L001 .DPG Time= 9:36 on 4/7/72000

FdB : DP-gr am

Noise Distribution
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Abnormal DPOAE

[vS | ~ILO92(F) -Otoacoustic Distortion Product Analyser-11/21/068VTUdynanics

F2:F1=1.224 F1=70.0dBspl F2=70.0dBspl Elapsed time =90secs
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Patient record data

Name: Eric Freud
Ear: right
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Note:
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DPOAE vs. TEOAE?

 DPOAEs allow objective evaluation of frequency-specific regions of the cochlea.
* Threshold determination (under research)

 TEOAEs allow linear response or echo
* Pass/refer

* TEOAEs= 60 sec
e DPOAEs= 2-3 min



Key Points to Consider
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Clinical Benefits of OAE

1.Preneural (Fs3s) oac J8 L sl

2. Simple to test ¢! Y Jem

3. Sensitive to hearing loss el (il ulua

4. Sensitive to integrity of cochlea (s adl Jalsi g Al (uluaa

5. Noninvasive ual) e

6. Quick &
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ABR electrical fields are weak (<1 pv).
ABRs have poor signal to noise ratios.

Both the peak and trough must be identified.
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ABR clinical applications

o Infant hearing loss screening.

o Hearing threshold prediction.

o ABR and middle ear pathologies.
o Cochlear pathologies.

o Retrocochlear pathologies.



AUTOMATED ABR

= Automation substantially reduces the cost by
reducing test time and personnel costs.

= Automation increases uniformity of quality
across programs by minimizing individual
decisions regarding response presence or
absence.



TABLE 9.6. Patterns of Findings for a Combined
Auditory Brainstem Response and Otoacoustic
Emissions Screening Strategy in Relation to Type of
Auditory Dysfunction

SCREENING PROCEDURE

TYPE OF DISORDER ABR OAE
Normal hearing normal normal
Conductive disorder* normal abnormal
Sensory disorder abnormal abnormal
Neural disorder (e.g., abnormal normal

auditory neuropathy)

* Mild conductive disorder or occlusion of the external
ear canal with vernix

From Hall, Smith, & Popelka, 2004. James W Hall Ill 2007, chapter 9
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Electrocochleography
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Fig. 11.1 Block diagram for measuring auditory evoked potentials. using the auditory brainstem response as an example.

Fig. 11.2 Example of a clinical instrument used for auditory
brainstem responses and other evoked potentials tests. (Cour-

tesy of Grason-Stadler Inc.)
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CM

© A alternating current (AC) potential in alternation of rarefaction and

condensation traces

With extracochlear (promontory) electrode, origins from basal turn of

cochlea, primarily from outer hair cells, regardless of stimulus frequency. |
@ Its phase follows the polarity of click stimulus
© Continuing as rare or condensed fluctuations until stimulus 1s presented.

® Stimulus with single polarity generates CM the best, but stimulus with
alternative phase and averaging omit CM and appear other potentials (SP

and AP).
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AUDITORY STEADY STATE
RESPONSES




What 1s Auditory Steady-State Response
(ASSR)?
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ol Gl g o33 il Jlaal)

frequency domain rather than time domain
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