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Loun sguumsnn Msvitweseisigluyeslin Ae vaeneIITeRu sEUUNSiRBY ssuy
ANDIFIUNANS

- fossinlsanensanmaulumsliAnanuRaunfinisnwuaznisye

- fosisidaduanuiinunimeniwiiaznisne sudansnaulagliuuunegeu ns
dunangAnssunaznisliiniosmsiaiivungay Welinisidedugnies wiug suanluuumisly
myneRuhia/AnudluanuiinunAvssanane Wusieuaes wazdungy

- MwediansnszduimunslimnzauiulssinnvesauiinUnflaenziinnou’s
Seu Welvilauanunsalnatrestumnunfvazuuzinlsss suwmunzauiafnilanuns o

- pizadlanuslununsfinuidemeIsndingimansauaNuRaUNANIanTYILaEA1S
wanAgItesiuNsENndi RN I INLarn1sUINNT

- saslgnsdndulanarassenussalunisnsiaitane/mMsinunsnw/msiekuzil o
eiinansgnunernulued Iansdndudin uareuianvewiae
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n5290ARNNdAnFURFING

¥
a [

- floamsinunAvesy wWu yoe Ddssdssuniuluy wadesiaduy tiay dveavadlva
sonanyety L Judu

- deanuReuninienslesu wu lddselatu lagulide laguidsaudlidilaninumie n1s
198w 2 drslaiviniu ylildgudeundu Jusu

- flonsReun@vinanisvssia Wy Beufisye iunyu Tnadeas wue 1Judu

- omsvsazdumavedlunt vieensRaunAug meszuuUsyam fdedeatunisle
g1 waENTENIINTIN

- infiflmsiindnAnisanwuaznnsyn wu liwe wednllanse weldda ftgmeuns
Fou Sfaunenvuazniswn vgntedn viedteusdidswonisaydonsladuly
win (nwan a.1) 1Wudu

- fidenudndudendhsyfamsgydonslatu Wy feunasndwihmsiidielsey deuuas
wdslienfifiiusieoy (nun a.2) uaz/e finnudewionisgaydenislsduidesen
anmuandey s

- nguemsuazlsamsiusnssuiiedesiumsgadonslatu euan a.3)

- fideenamausssunslaBuvesaules

Yunaun1snsansiaduluglne
nAsnsaaUusziiunsladuilasdu (Routine Hearing Assessment)

mMyUszumsladu TngUszasdimeusedivszauveinsiitusazludeyaiiionis
Fadvannesanudaunfinanslesu mndanuiinunfinienislasudludednisszyany
Juusazelnveanslasuld Weussliunanisnuannnsgadenislasusdonisaiiu

(%

FinUszanTurowUae

nansnTalszfiunislddulessududeyadfydmsunmsinsanarnudnlulunismnss
WadyiinAun1ansleu Msuyaussan1mnmenislaguy nMsussliunanwiuaensyn T
NsdwoaN1sSNYIMINMILIME wazn1sihseisanuiiauniviamslasulueuian

15952905 IUNS 0B U999 @U15as L IUNSANUTUR DUSI

a

- msdnusetadamvieninsddniisadestunisiitulasmsmse

- msdnusetRsug Mfetestuilyndesinmsdidey Taun Ussiadamnisdeaiumneg
Usgifin1snsianisladu UseTalsaylueda masnwmanisunng Yseifnsviauuas
91T 1Judu
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- dowmsaaganmyduuen iy Ivgadu desyiu Husy

- avAansesenUsznniagminisiadulae Weber, Rinne way/139 Bing test A8 Bone
Vibrator Inglfideafiannud 500 Hz 35 1adiua

- amansléBusedeauiand (Puretone Audiometry) Hrunisthidesneinia A
250-8000 L8594 wagn1ensEAn 500-4000 L830G

- m’ﬂam‘izﬁuﬂ’]ﬂéf@ﬂ@ﬂ%ﬁﬂx‘imﬂ (Speech Recognition Threshold; SRT) wazUseiiiuy
ﬂ’JWiJ?I’?iJ’]iﬂi‘lJﬂ’ﬁLLﬁlﬂLLEJSLaﬁJQWﬁ (Speech Recognition Score: SRS)

- lunsdifinansramsldBuinund eravhmansiadansesnaviuvesydunatslaenian
Tympanometry Wag Acoustic reflex WU Ipsilateral stimulation ogn9tio 1 AT
1,000 185019 MmeAURe 90 LATLUa

- lunsd@ififimagapdomslétuias/miensamadansesnsvhamesytunarsiiaunilih
nsnsaaLite I dadumanatiniiisifa

1950152990 RYNIARUNANNLAY

nnsUssiunesldudiundy Tnenismeuauemningsu #3sinen vioaiseine
mql%lﬁwaﬁswﬂizmmﬁtﬁmLﬁamauauaa@iamsmsﬁuﬂuaaé’zyzywﬁm NANTIATIIIUIRYNN
addnifisdy enafuteyaihinsznoumsfissandmiunisdsieriionsidedenanmsunme
LLaz/m%m'ﬁa’mLLmuLﬁams%’ﬂmLLazﬁuﬂﬁ’mmmﬁmﬂﬂaﬁuaam'ﬁﬁamm‘wma QRECERREDE b
yapatiniiandiy S
FUheiifinsindeaden (Conductive Impairment)

- #1399 Tympanometry Wag #5339 Acoustic reflex threshold ‘171’;\‘1 Ipsilateral Loy
Contralateral stimulation

- #mansns3a Tympanogram wand Negative 3o Positive peak pressure 13ensdifiil
wiymeauaziie Winageun13v1191Uve4 Eustachian tube 78 Valsalva Uagw3a

Toynbee test
HUqeniiuszammean (Sensorineural Impairment)

- mnftheivseiRnnudssiemsgydensldudominanmuindeuvionislasuend
\Duitwsiey enavihnsmsraiisnd wu
- ﬂ?im’ﬂﬁ]ﬂ’l'ﬂﬁ@uﬁmmaqﬂﬁLﬂw (Extra high frequency audiometry) aglu
fafitiavesunndeaua
- Joldusuuy Routine Normal hearing ta@usuugliivin extended wag DPOAES

*|35] Normative data
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*A251579 Baseline Hinouifiaiiudoyalilseuiiieu

- ﬂ’]im’gﬁ]miﬁw’m‘uadLsdaﬁ‘suwg%ﬂu (Distortion product Otoacoustic
emission)

- mIsTakieuenueysuvmesaninlagerfunismeuauemangAnTsy

- Short increment sensitivity index (SISI)

- Tone decay

- Alternate binaural loudness balance (ABLB)

- Performance intensity function for phonetically balanced word lists (PI-PB
function)

- manfisnenueziuvitvemenianin lnen1snevausmeasTIive wde
assringmslaiwesssuudsyam wu 33 Acoustic reflex threshold i
Ipsilateral ez Contralateral stimulation %1533 Acoustic reflex adaptation
(decay)

- msnmamahaureswaduyiuly (Otoacoustic Ermissions: OAES)

- msamsladuszauiuaNes (Auditory Brainstem Response: ABR)

- MIRTUITIUAIUNITNTIAN

- Electrocochleograpy (ECochG)

- Electronystagmography (ENG)/Videonystagmography (VNG)
- Vestibular evoked myogenic potentials (VEMPs)

- Video head impulse (VHIT)

- Rotatory chair

- Subjective visual vertical test (SVV test)

- Tinnitus evaluation
lunsalnlseiflaznansiadus dnmuiaunfiogslaognamidanusainuiaziaurauns
USha Retrocochlea way/vsaiiannisesdlaognanils (wuan @.4) Tivinnisesianisladusesiu
AuaNed (Auditory Brainstem Response) Lay/M3ans2135uunIsnsssLvutis

N:’{J'aaﬁaaé’a'jﬂﬁauaad'sunawﬁau (Central Auditory Processing Disorder : CAPD)

Central auditory behavioral tests N13M373lAga1ABN1IIBUAUBINIINGFNTIY Loy
aunsallalssanvesnsasindu 3 Ussanvdn laun

- Temporal processing tests g MINAaaUANNANTFUIMSIURUWAIRg TRty
FNBAULLANITATUNAIVDAFDS 1L gap detection, duration pattern test, La¢ frequency
pattern test Hudu
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_ Dichotic listening or binaural interaction tests fio n1snavauawanIsSuiludesd
uanansfluusagy Tnsmansuaussvesthsuaninsiuiuegfuisilivaaey fogneds
wmaauﬁﬁaumuﬂwﬁu 114 dichotic digits, dichotic spondaic word test wag Masking level
difference (MLD) 1Jusiu

- Monaural low redundancy fie msnsaalagligihesuilademalaeinislddsssuniu
lupdafeniu gUigagnevauadlagn1sseudssnalignaeas 35Nnsaauseiiu W filtered

speech, speech in noise test WHudu

- Central auditory Electrophysiologic tests n13asIaLNoUTLUUTZANTAINAS
ULUIANALALNITVNNUVBITEUUUSEAMNS AU Tnga1denIsRauaNaINI9assINg1n e bili
YBITTRUUUTEEY F9819989N150539UsE Y bonkA

- Auditory brainstem response (ABR)

- Auditory middle latency response (AMLR)
- Auditory late latency response (ALLR)

- Mismatch negativity response (MMN)

- Auditory P300 response (P300)

NEN581999

1. American Speech-Language-Hearing Association. (2006). Preferred practice patterns for
the profession of audiology. American Speech-Language-Hearing Association; American

Speech-Language-Hearing Association. https://www.asha.org/policy/pp2006-00274/

2. Aristidou, I. L., & Hohman, M. H. (2024). Central auditory processing disorder. In
StatPearls. StatPearls Publishing. http://www.ncbi.nlm.nih.gov/books/NBK587357/

3. Majak, J., Zamystowska-Szmytke, E., Rajkowska, E., & S,livviﬁska—KovvaLska, M. (2015).
Auditory temporal processing tests - normative data for polish-speaking adults. Medycyna
Pracy, 66(2), 145-152. https://doi.org/10.13075/mp.5893.00041

4. Reynard, P., Joly, C.-A., Damien, M., Le Normand, M.-T., Veuillet, E., & Thai-Van, H.
(2023). Age-related dichotic listening skills in impaired and non-impaired readers: a
comparative study. Journal of Clinical Medicine, 12(2), Article 2.
https://doi.org/10.3390/jcm 12020666
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msnsransidauludn

amggaldenislaguansaiavuldnawiusniia mewsimsnusniinnnseaisiisu

NMINTIANNTBINISIAEY tnelamemnsnndudesiiiteudinidswionmsagyidonisiagu (nuan
G

- nguemsveslsameiugnssuiintesiumsgaydenslédu Gnnn a.2)

- ldfinsages anle Meneuaussiaidsns saudslidinsiunidesmiusedu
WuIN1IN9NISLegu

- ladinsaudes

- WAt yalide

- Wimun1sandn luaude

- wwanmsnlunsdilaviernudd

- g vesady

- USuswiudeaiiviindosuenededliiety

- pindunlunisfeamsianne wasvde madeu

- gnd@unntunisiBeus n1581u NMslisy aaenaun1sUURRlunsdidey

AsUsZIAY

minsamslaguluaniigauszasdndn Ae nsdansesnsladu nsnsiaidadenianve
yosnmzgaydenslatu uasdumszdunslatu elildnansafiduinnsgrunaziidodo as
finsdnUsyifegsazioun ﬂiamquﬁaﬂizi’amiﬁqmsﬁmmmsm AMznauLaENaIRaen 13A
maugnssn UseIinsiuen sudaimunnismsmsladu mswn wagdudug UsziRmsgnde
nslafulunseunsa iilefiansantdiesedionsaalsivanzay

wennilitedesiunauinad (false positive) msiimsdeayuayynanuaze oy Lieann1s
RANUATHRUNIIYDNALS

Wioddademamenvesnnzaudenisiagulunn enaseddiasesdiovasviiniiensia

YRS

wazsAlATwRlinzay vsiisnsesiadszfiunisiadulunn asweludl
- mwamsamwwﬁuﬂaw (acoustic immittance testing procedures)

Tympanometry
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Uszifiunsinauvesdunan lnenalasidentdniudssninud 226 Hz uilunsdindu
Winengtiesndn 9 eu msideniindudsininud 1000 Hz HeaRNANITANTIINUNENTANN
Yosytunatlahuazuiugind

Wideband reflectance

Ussifiunsnevuaussvasydunalnglitasenuiinine faust 250 Hz auils 8000 Hz 39
JuwFestienidlunitedoaniuzvssytunardluman faudfnisamadazanmnsolimnulily
mifadelsnydunansdniauld widinadulsaiuiifosinumuarifofiaduimuddyues
mﬂ%’mmﬁamLmuﬂ’]ﬂ%’ﬂ?{u@mﬂisﬁwﬁmmm?ﬁﬁm (single-frequency)

Acoustic reflex testing

Usaidluamuauysaivsadumislunisnouauowieideswesndiile stapedius Fuduain
Wuuszanmaneagi 8 (vestibulocochlear nerve) @tludis ventral cochlear nucleus uaz
superior olivary complex muLé’uUszmmamq@ﬁ 7 (facial nerve) LAnNalNaveIN1snAFIUDS
n&unile stapedius s 2 419 dwmaliimanasvaandunionszgnyuazmsdafvendoutay

A52INTTADUAUDIVBITZUUUSZAMNNSIABY (auditory evoked potential testing)
Auditory brainstem response (ABR)

nsnTnslaBuseiufiuanes iumnsaidusmasgiu (gold-standard procedure)
Wiousaduszdunisldduludnlianmsodiiunimsnisldsuwuunmsdananginssald Tu
nsmsrainadesuouvduils msliusundumsiinsiihdannegrslnddaviensguaain
%’mzﬁmwéIuﬂiaiﬁt:iflumiﬂmq@ﬁ"mdw 3 19U MTDISUNITATIVUVUDUNSUSTIUA N5
araLiteUszdiusiunsliBuasTiides tone burst vde chirp nszduidundn vinisamsesu
FeanszduasiFosy auldmudsaaiiia wave v ogslsfinuseiumuvedesiiale 1l
HuszrumsléBuanmginssulaemss (behavioral threshold) fafuransaafildmsinssuam
184 correction factor iileaulndiAssiuszdunsladu nedidosnsnmaiioseiiuay
auysaivandulsTamanNsagi 8 (vestibulocochlear nerve) msidentdides click Tngldszsu
AIUAY 80 §19 90 dB nHL Lﬁa@j waveform morphology

Automated steady-state response (ASSR)

nsnsaamsliBusziuiuauesodesnseduitainase lnadosdldnszduidudes
U3amsTiAad 500, 1000, 2000 uaz 4000 Hz fignuiunssnednsiias TUsunsuazuandna
szeumslaBusmiusmutindediefildanmsieneidmsaansnlusii deiuselovinag
addnlunsmanziusziunsiddulumsniiengdesnin 6 iWeu
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Otoacoustic emissions (OAEs)

msnnvindssagiiounnyiululedilunmmedansesmslifuievenwedanm
pg19an1zNzas LumsUszliuaniunmniensledy wiliamnseditadeseaunislasuls 4
mé’ﬂmimmﬁamiﬂdaaﬁzymmﬁmﬂixéjulﬁumqsimmiv‘iwmsumiwmg%y’uuaﬂ Funans
$ulu audsludiuveswaduuduuen (outer hair cell) Fuwiliin active cochlear mechanic
avvieundueeninaudsytuuen wasamaindeselulasTiu egrlsinmumnyduueniinizen
fuaintly vFedwendanwluydunans enadsuasienansan oaes e iasinisieseina

ATIAMIUANUNITADIVLAYHARNTI tympanometry

Y Y
ATIANS LRBULUUFUNANGANTSU (behavioral testing)
Behavioral observation audiometry (BOA)

dunangAnssunisnevaussnades umalinnisAnnsesmserhuiesziuauanis
nanslasulumsnusniin 89 6 o dnunlunisladuszdunanginssuvesmisnlunis
novaueIBIdst W aaul NsEnIunn ale Salil nynses w3e aves naaniinisudase
deyaudes warble tone %3e noise band Hudlne #se insert earphones og1alsAnung
povauediaunsaUlszRunsEBuTuiaseld uiaelieusesudesdiinsnovaussiin

“minimum response levels”
Visual reinforcement audiometry (VRA)

dupangAnssumeiunideslaeiisisianisaien (visual reinforce) lumadinn1sngia
flalunduifiniitionglutag 6 fa 24 o ilesanimuimafiugienie aunsaids shramss uay
Wumdsalales Msnsivaginn1sUaeedygaidss warble tone N UNATINWS %38 insert
earphones AuAfunsasateulalnglsissiamaaeni (visual stimul) Wy uadlal vesdudy
16 w30 Flend Wetumidssléigniies

Conditioned play audiometry (CPA)

asemsidduuuuiateuluuszneunmsidy Wunsesaiionsesunsléou (oure-tone
thresholds) H1UN199INA (air-conduction testing) mehwmﬂ%aﬂ (bone-conduction
testinglnpadadouluiunsidu wu deldtudyaadedildavdonainass wie ldveaas
Pgn$1 MImTrauuy CPA deuGunsialuiiineny 2 Yuld eilnsnsrenislédummdonfiansan
Timnzaufuiauins auaann uazergvesin Wenansafinsuiulusoasdenuay
Wdede
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LONE591999

1. American Speech-lLanguage-Hearing Association. (n.d.). Hearing loss in children.
american speech-language-hearing association; American Speech-Language-Hearing
Association. Retrieved May 22, 2024, from https://www.asha.org/Practice-Portal/Clinical-
Topics/Permanent-Childhood-Hearing-Loss/

2. British Society of Audiology. (2014). Recommended procedure visual reinforcement
audiometry. British Society of Audiology. https://www.thebsa.org.uk/wp-
content/uploads/2014/06/0D104-37-Recommended-Procedure-Visual-Reinforcement-
Audiometry-2014-1.pdf

3. British Society of Audiology. (2016). Recommended procedure for tympanometry. British
Journal of Audiology. https://doi.org/10.3109/03005369209076644

4. Gelfand, S. A. (2016). Essentials of audiology (4th ed.). Thieme.

5. Madell, J. R,, Flexer, C., Wolfe, J., & Schafer, E. C. (2019). Pediatric audiology: diagnosis,

technology, and management. Thieme.

ANSATIVTZUUNISNTIA?

1. M5EUSEIR MA8ITDINU DINISHYUATYLRALAITNTIFI §INTNTTUUUSEEINNS

n3997 UsetRmudutaeluedn
2. Fupounsng
2.1 AFIDIZUUNTNTIAN
2.1.1 Videonystagmography (VNG) Uimauﬁ’wmmi%ﬁﬂf}
- Spontaneous nystagmus

- Gaze test

Saccade test

- Smooth pursuit test or tracking test
- Optokinetic test
- Bithermal caloric tests

AIDYINNITTIENURNANTID (NUIN 8.5)
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2.1.2 Vestibular Evoked Myogenic Potential (VEMP)
- cVEMP
- oVEMP
FI9E19NITINITUNANTID (WUIN 8.6)
2.1.3 Vestibular Head Impulse (VHIT)
- Gain
- Saccade
F9819NTTNYIUNANTID (WUIN 8.7)

2.1.4 Computerized Dynamic Platform Posturography (CDP) Usznaunienis

€

=D

IFpn[oN:
- Sensory organization test (SOT) fivavun 6 sensory conditions el
(1) Normal vision and fixed support
(2) Absent vision and fixed support
(3) Sway referenced vision and fixed support
(4) Normal vision and sway referenced support
(5) Absent vision and sway referenced support
(6) Sway referenced vision and sway referenced support
- Motor control test (MCT)
- Adaptation test (ADT)
FI0E19N1TINYITUNANTIV (HUIN 4.8)
2.1.5 Rotatory chair Usgnausiensnsiasadl
- Oculomotor test
- Sinusoidol harmonic acceleration (SHA)
- Step velocity

- Subjective visual vertical (SVV)

AI9Y1NNITTIENUNANTIV (WUIN &.9)
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LONE591999

1. Gans, R. E., & Yellin, M. W. (2007). Assessment of vestibular function. In Audiology:
Diagnosis (2nd ed., pp. 540-566). Thieme.

2. Strupp, M., Kim, J.-S., Murofushi, T., Straumann, D., Jen, J. C,, Rosengren, S. M., Della
Santina, C. C,, & Kingma, H. (2017). Bilateral vestibulopathy: diagnostic criteria consensus
document of the classification committee of the barany society. Journal of Vestibular
Research: Equilibrium & Orientation, 27(4), 177-189. https://doi.org/10.3233/VES-170619

3. Curthoys, I. S., MacDougall, H. F., McGarvie, L. A., Weber, K. P., Szmulewicz, D., Manzari,
L., Burgess, A. M., & Halmagyi, G. M. (2020). The video head impulse test. In Balance
Function Assessment and Management, Third Edition (3rd ed., pp. 333-359). Plural
Publishing.

sy - adraaSuaussaniwnansldgunaznisya (Aural rehabilitation/habilitation)

nsituy - adaaduanssannamslFBusasmsyaliuithefiitymmanslat o
fiansanmevaanngUislasunmenatarifadessauiasssinnvesrnuunniomanislasy
Tnelan Ao widnunmed waztinudlunislddu (Audiologist) titelifuteyalunsussiiunasla
wdostaeily Tnsfideustlunsldinioseil fuiolud

1. fimsagydenisiigusiaildasnsasnuwilimeldmesmsenisiigin visedidenialy
MINWIA vTeunndginuiasaudimsidnldfiausslont vsedUieufiasnisnisin vive
WndFugANITINYIL?

2. fnsagydonsladunuuyssamyifensgnadsundundimssnumeeiegneoiies
WA 100 U

3. MsgapdenslisuilugUassasienisienuming wazn1smsaiinUsedniunserinln
AMNANTINAAR

4. msgaydenstisuluguassadensimuiniwiuasnisnn viedinnuiinisgideu

¥
=1

Tneils1eadunvaINIS NN WUIMINANSN15SNYITUY 3 S2UU A9l

1. @nddhsienis/nsudy@nans anunsaidndiewsesieilalans 2 419 Wnefiunndduiitadouas
fiarsaneudndulunislaniestieils lnedswanisidnedeiziieununianuan &.10
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2. AnSUseiudany anunsainanewnsasieflelaa 2 919 Ineo1999na9in15i0n Aauanaly
APNUIN &.11

3. @nsUseiugunn (Tnsves) devhmsaansideudiinisneu lnedindninaeilunisaanzideu
fusesanuiinig yansladuvidenisdonnumang (Useian 2) muUsznAnsEnTensimL
Fmuuazauiunwewmyed Feg UssLanuazudninaminnufingg (@Uufl 3) w.A.2565 Faugns
Tumanuan a.12 (ngldinausifid1s83n91n World Health Organization 2001) [1] Fauszneler
Qﬁﬁmwunwiaamqmﬂﬁ@u fifnans1an1sléduiatde (pure tone average e PTA) fiaud
500Hz, 1000Hz, 2000Hz Wax 4000Hz 3NnnIsFewiniu 40 dB TuydnsildBudiniy (g was
wnndwSewintu 35 dB Tuinfienglaitiu 15 U leasvnufeususesudr m74) sazannsn
\ndnewaTestieiivld lnsanunsndnldiazdne TnsfivdninasmlunisufoRaununiasuin 4.13
wagldsrianisidnedeizsiisununianuin .14

TunujuRdmsunsasvaussaninnenislasulumeadiinuaznisnsialdiniaageils
dlngdiaslina PTA 61989 3 A8 (500Hz, 1000Hz Way 2000Hz) LHBIINIUITENDUNIN
drulnglulszinalvedensdadagld PTA 91984 3 A2l

TunsdndudUaednaslasunsiurmensidgulaess densldniaseiladeldsu
maladeinanienuiaunfinanmsladunuulssamypdouisaesdng Tunsdinfinnsagdenisla

£ a

guihafegrliinsanmuaumiganduseyana nantuneulunisUssdiugUieinfinay

[d

FudulunisldipIasteilsnnudeusd anunsowustunaulunisldniasiiefalady 3 Tunou

Lne
=De

1.1 nstdenuazUseiliuinTasdqens (Selection and verification)
1.1.1 msldinTasdreiednsugng)

tiudlunsladumsesuednvaznsgadenmsidiuvesiiiousazsetaymuazkanszmud
Aetudensmadintsyinfuvorliaunmdinanas mullufsdvsnmsdnw madnine
gunsal iedesteilauazlidneiuiardun Tuszminensldauitgaodnlild desiroiues
Wy Adunie uunmesinaenmsiten merlndundwiiueniiionindseAualitneluns
auakazgonumy eledomunUseiu 1 ¥ Hudu Tnefitunoulunsideniaiosdisils (Selection)
Tunsdlffthedlng fuwiolud

1) efunegUnUUTRIAd D ilsTivnzansionsliBy Tof Teideveuaiestisilausias
wuu elithefdusnlunsidoniaiesheilsimnzauiunmsliTinvesiielaedinudluns
TeBulsiduugah el imnvaniudnwarnslidu wagddsdsdedinluitisudazesuiluds
mansainsldnuluszezonidleliiisannsaliauldlidesndn 3 9
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2) Foniedestheilefimnzauiuseiunargunuunsgapdensiiduvesiiiiousagse
lgfinTaNINMAsvenegegn (Peak gain) H19AuATineuaLed (Frequency response) way
ANNFIEEn (Maximum power output) vesiA3asatsties 2 - 3 e lauauTRlndlAB ety
Nnei1sBtie (Brands) vi3ernagu (Model) wielvigtheillenaldiuiouifivunaunimdss wnnsis

(%

Y

3) msldwestiedls 1 1193 2 Pandeuiu Yuiunailavesdnuilunslaou lne
Usgliuann seaunisiguna 2 49 @nSnnsinw dednin ondnuaznslidinusednuresiae
usiagsne

4) Wadeniasosieileiunzaulandi Tunausslufanisuseiiuvueinasld
wseaieila vasitae (Verification) anansauwdalsvlu 2 35 fadl

1. Subjective method
1.1 MIMAIANAINTARUNTTILUNAINA (Word recognition score) Aaensile
ot lunsdliiuszammyidonsuusdlimaaousiudumseiun (lp reading)
1.2 naaeunsladulaguaseidusinunising (Sound field) Tuvaizld
weaaeiluazlyldwdesieils (Functional gain)
1.3 Tfthefinnsanideniasestiedlslnaiunuamussdsssynauiunanis

Useadiu lude 1.1 vise 1.2 uaziansaunannisuageldneudeans n1sfuiladessneg Tu
danndensiulutiadssuniu

2. Objective method 1835 Probe microphone instrument
2.1 REUR (Real Ear Unaided Response)
2.2 REOR (Real Ear Occluded Response)
2.3 REAR (Real Ear Aided Response)
2.4 REIG (Real Ear Insertion Gain)

ieysuiiumdsvenelundaranudfiiieaisaglasu lag Fitting formula Nfieailu
Tagtu dwuglng Ais NAL-NL2

1.1.2 nsldnsasrreiedususin

24



[

Fnsunisidenesastneilsludn Insnizagedsdudnaniseaunisiatunlaainnis
n919 01985lined esnszuulszammsladunduaigiulalaliduf (Neural maturation)
ASHNSRTUINSIEBNLATReTIeHe LNy aY (Selection) Aamaluil

1) 1deNFURUUYBUATEITIE TR ILAIANNEALYRIET T

i, lunsdiiinidndadinle (uwsnifin - 13 9) Amsidondsunnvesiaiestieleiid
Anudameugs loun insesteflauuuiamdsluy (BTE) wislanunsasesiu mssuasu
fdseefinzanldlunends Weldnansanisléduiingg fedtannsausuudloun
vosfusiyldine seafuniseneruavesdey Wawindulaty wasdalielunisusuud
fitforndn

ii. lunsaldnlnefosu (01g 13 - 18 U) aunsaideniaiestieilsiifisuuuy 7
siansans Suld i ITE ITC AIC osnndowmwesiinasdvuiahiuaun vesow
i) SntedadutofiGutnaessudnvaiuazmiuaeuves Same fabasfiatsan
fusgiunslaguvesUiesiume

2) msldngastaeilsludn aaslans 2 419 ilesannisgeydenslauludnduayassa
AeomsanTwkaznsue WWuguassasenisdonnuvuieasn1saseinysedniu 49
anunsndamalinun ndinveaiinuazasauniianad

3) WiodanAsastiefleiuunzaulonal Tunausslufanisuseliuvneindddd
wisesielavedUle (Verification) annsanuslaiu 2 38

1. Subjective method

Tunsdlnnlafeiosuiannsalinnusiuiiosenisnsaald awsaldds
Usaiiulawmdourlng winsdlwnidnldaunsoussifiuesomieilaingisale
2l¥35M3UseIumMeIs objective method 1Jumndn

2. Objective method

Weannmislainiesdaeildhunnesiilfaun vesgeyuaain Jad
I3 ' P -] P a - ] o g v
YIALENNT 2 cc. Fadugaunaninsguildlunmsuseiduniagigila il
deiignuasedngveasaveaindaduninund vilwenvdana senislagud
ViavdeoguenAnla

2.1 REUR (Real Ear Unaided Response)
2.2 REOR (Real Ear Occluded Response)

2.3 REAR (Real Ear Aided Response)
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2.4 REIG (Real Ear Insertion Gain)
2.5 RECD (Real Ear to Coupler Difference)

Taw Fitting formula Adealiluifin (e19feendn 18 ) fe DSL v.5 uag NAL-NL2
whggeliinudlunsldduanunsousuidmenevenadestiofls Imngaumaunaild uafds
Lildnsnevauawioidesiiurinsaveadn 333 msdaunanginssunisnouauesseldssvsld
i3ostieilswarAnauduseey WeoinSulntuauanunsavimudeulsld Fa51id3 Subjective
method Whansadsediy eldldmhdsmesfmnzausenslduveaininniign

1.2 MslauuzduazdaunsigeuLA3o998ne (Orientation and training)

wuzihawusenaulavgunsaliingg Nldiuiaesteds Fnsldnunsesiieflaunyae
RviTedUnaseauansauURlamenues aaenaunsuudmatldniadisils migua

<

[ o

Shwhanuarengunsalagnsuilutynisiu
1.3 nsusziliunauazinniuadlainsasdaens (Validation and follow up)
1.3.1 msuszdiuuazianunisldinsastreieluglng

1) daRnsuasasn Tugaasser 1 - 3 weunaasulamsasdiens AmshnmuNaseeunis
loguvaglanIaglgilarinuniadilng (Aided response) nvivaaugUnsaliay nsld

o

gunsalldegnagndes saudansldfiauniy nislduunmes @mansgaanui dwsugind
wikoun Jgyminnee Inundsnnlgaueiestieidluiinuszaniu nsliawugii
WA AN sUsuAMamensvesaTostieilauaznsasninsidaulimungiun sl

FinUszanTuvosiae

2) ndsanuudsdianunanisliinsosteilsiiviyuazuunneiilussey wu 3 WHeou
6 whiou visorlodllay (uan d.17) LazaIsRnnIunTIANTAuLazUeIdunIsly
1P3098eie agetaeUay 1 ASY

1.3.2 mMsUszliunazfnniunisidnsaseneludn

1) dadanun1sldau msldisesuaznsauasnwiviauazoininsesdieileves
fdunmsasldegnsgnies Inedhmneliinnaunsoldnseseildlinasnnanifue

2) msudlavsefanmunislafinivreadnduszesiomnillowniniu Yemiinisveie

MiAndeaiale Arsvinmsfinsiylntduaznsdn Real ear measurement nASINE n1sideu

a 13

Rasiylvd
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3) MsARAINNANS AT TeHeTmAUUSEEIUANENN TN 1IN SIABUNMLINITN
neuazmsnalussegmuaumigauieUsuinsesdieilinussaunsiidueg el iio

1.4 nmsianldaunsaliuidesilaruluviauszamniion (Cochlear implant)
1.4.1 Fausdlunssirdaldussammiien

wnmsmsUtaGesnslavssamyiionludsamelne teliihsausadndielilae
Avtinanes S198s9nUszmavesdineumdnUssfuguanuiand Bos msdremldaeie
UINsasnsaige nsdinsidgunsalyauszamyiion Tunsiidindaussamyiiion w.m.2565 A9
wandlun1ANLIN .15 wazdndnsuUnTnans $198nUsenAnsENs NS FesUssinnuay

dnAeivivdisnuargunsallunistndn Shwilsa w.a.2560 daanssvazidealilunianuan 4.

16 lngasuseazideniiasusall
a &
nsalian

e hinflongieunimsewiniu 3 Y 6 wheou lunsdl pre-lingual nieanglesninniawiniu 5
U Tunsal post-lingual (e '?w?fr;f{ﬂa81é’§umsﬂizLﬁudﬂﬁmmw%faﬂumimgfmmu%’aﬂa?g
ATUNNTUB)

o Idmsuszdiulaensinnslagu lnes ABR laz ASSR dn1sgapdenisiagusinnda 90
dB Fuly Tuyiisaosdng

e 1#5unsiln aural rehabilitation oestios 3 Asdlunan 3 Weu vldirdosdeils 7
Usumuunnsgiuegrsmngay wdaldnatosnselilana Lufiwmuinig mnuiivi
mashumsilauazniswaannistainsestieilandeu egrelion 3 - 6 Wou sniunsdly
wannlsaderiuauassniay (Meningitis) anunsarsaléviud

nsigflugy

o dwduftheiiflengious 15 WUl Aflarwmamnou (post-lingual) Tuszamydewia
2 FrafiiiszdunisléBusnnnd 80 dB TulU uarlfiedestisitdlildnaneldnation uawd
A1 SD score Houndn 50% wavymwinuiluszezialiiu 10 U nywuaniiu 10 Y
FodldsunsilunisléBuanion)

wwInunslduszamyienresIuy@ 819839013 the U.S. Food and Drug
Administration (FDA) [2] &z American Speech-Language-Hearing Association (ASHA) [3,4]
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nsalin 818 9 - 24 Hou

® Profound sensorineural hearing loss in both ears (PTA 500 — 4000Hz > 90 dBHL)

® |imited benefit from binaural amplification after a 3-month trial period with

hearing aids.

nsdldn 918 2 - 17 U

® Severe to profound sensorineural hearing loss in both ears (PTA 500 — 4000Hz > 70
dBHL)

® | imited benefit from binaural amplification after a 3- to 6-month trial period with

hearing aids.

® Multisyllabic Lexical Neighborhood Test (MLNT) or Lexical Neighborhood Test (LNT)

scores < 30%

nIal gy

e

® Moderate to profound sensorineural hearing loss in both ears (depends on brand

and device model) [5]

® | imited benefit from binaural amplification after a 3- to 6-month trial period with

hearing aids.

® Open-set sentence recognition scores < 50% in the ear to be implanted and <60%

in the non-implanted ear with appropriately fitted hearing aids.
1.4.2 gaviulunisindailsuszamiion

A A [

1. uffaymiza vieiimssniauresydunang
2. fimgBanmilidulszamanesgi 8
3, ffovhunansunméduglunisuidn
1.4.3 Sunsuniaeieuiafiaedaudhiunseindn
1. mawdeuthelaglideyatiugufeiugunsaiiudostlmduly
1.1 dnwaurgunsal dwdsznau n1svinuvesgunsal

1.2 Fousgvesnsidntdussamyiieudrsuinuasyivie)

1.3 AULEYITIBNANAVUNRRINTHIAA
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1.4 A19UTUNBUNIT MIUSNITAILASUAUIUIUNTLUIUNNT

'
1 a

1.5 Yadenfidneatesiumsdugvsnandnisldaaunsal
1.6 M3msaTinfugunsal

1.7 UsganSnanaininaglasu

sala o

1.8 BvouazanuuanasvetgUnsalniidmihegluviaman
2. M5NTIUTEEUNBUNTHIAR

2.1 MInT19UsEdiunsiadu (Audiologic Evaluation) Inatnualunslagu wu
nsamslaBuseidesuigviuazdmm (Audiometry), nsrvaussannydunans
(Acoustic immittance measurement), mwLama%ﬁaumm‘daéﬁ%ﬂu (Otoacoustic
emissions), #539A15 A UsEAUAUANDY (ABR, ASSR) tHusu saulufansuseiiiuseau
msladusazanuanusannsilvasldndesioilagenadiion 3 - 6 Wou deudisu
NI

2.2 msm’mﬂmﬁuéfmmwLLazmi‘wﬁ (Speech and language evaluation)
TngtnuAlunisum (Huan 4.18)

2.3 MsUsEINs M warANUnsonlun1sHan (Medical evaluation) tnelan
D UIANWINNE SIUDIN5d9M599 CT scan %39 MRI Lazn15d9ns1aa1enn (Wansadu
U19518)

a

2.4 MInsvssliuanuasalun1sSeuiwazaitya (Psychological and

L]

v a

Cognitive Evaluation) lngRaunve 1n3ninen n3eunndwmuinisian

2.5 Usgiliupnunionveinsauasa (Parent Counseling and Expectations) lng
UNIPNaRAIIZN 28U TEEIUANNNSOULAZANAINTOVALATY UL VDIATOUAT
Tunsaidvayubidnanunsalfulszampiienliogsaiioslussazen

1.4.4 msHrfauazn1snagaugunsalluviosinsn
1.4.5 maUawdeuazusunssualnia udsindaussanm 2-4 dUanii
1.4.6 MIAANIUNAINIAR

1. Jaszaunmsladurugldaunsal (Aided response)

2. miﬁwﬂamsamwmﬂé@ul,l,azm'ﬁwm (Aural rehabilitation)

3. Yssilluanuanunsavesnsiilagliuunaaeunsonsnsiauinsgu



4. msAnauUsunszualnin (Mapping)
5. mauAluiymiflegunsaldizn (Maintenance)
1.4.7 msWuyanssaninnisliguuaznisun (Aural rehabilitation)

mMsruylaussanmnslagulasn1snm (Aural rehabilitation) ielfiuamninnisaniy
FinUszdnTu

1. Msiinflafiansnanuunnsisveades (Auditory discrimination)
2. nsilnflafiedwuniavedes (Auditory identification)

3. msflnflaiiennuidila (Auditory comprehension)

4. M391UsHRUIN (Lip reading)

mMyafaaSuanssnn1mnIslagulazn1syn (Aural habilitation) eI AT MAZNTYATINAY
wnuAlunsne

1. msiinflailel#3dnides (Auditory awareness)
2. mfinflaiteusnaruwnnsnavedss (Auditory discrimination)
3, nsilnilafiedwuniavendes (Auditory identification)
4. mfnilaiiennudinle (Auditory comprehension)
5. 1381u3LEHUN (Lip reading)
6. MINTTAUNNTRONLFLIYA (Speech stimulation)
7. M3iFeuiAINY (Vocabulary acquisition)
8. M3lFEU3NTH (Language acquisition)
9. Msunludesyn (Speech correction)
1.4.8 Msuuziniiaituy - shadbuaussaniwnisldBunaznisya (Counseling)
1. msguasnwiguamyiasihszislsay
2. osueilgmuararuanansavesievdanmsiinusiarads el Uiindefidiy

3. fnsananudndulunisldaunsaleasunislagueiinnie

4. BULEIAIUNISANEY DTN D15UAlMaZAIAY
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o/ L4 Y . .
nsaysnEn1sligu (Hearing conservation)
v ¢ va o o ' = va a
nseysndnisiaduluynnaiidesdenisgyidenisldguainaueniin
(Occupational hearing conservation)
1. Jaszaudedunvhaunssiumisiegiaadndesds wagduniimiiauegUsed

2. AsaamslaBudesuIamdfimud 250, 500, 1000, 2000, 3000, 4000, 6000, 8000
B30 wagdilariunsnsanisldBuardosinmsiladesetnaes 12 dalus

3. n3difingnsiaguiinluannsminisgadenisiisuainidesds aedesiiansandmsa
iieliladenadinsely
4. enuRanskarliniugdLiioaysnensiagumuanumisaulaadu Anud1Ay

289n150890U

miliiguAnuieeysnenislau Jesiu viean uazihseisnnegydenisiagulugusy wu



1. msbinnuifgriunanssnuannsgadenislasy
] < Yo v A [ ! v 1%
2. wnidnaslasuintudesiulsaegrsgnioiasasuiiu
3. MyNLKUATBUATId S UYARaniinTsaadensiaguviafiaenean1anssuiug

4. viandesdiiinansenudenislasu wu nsiladesds nsuasy Juy nsfiven Gaen

Tnedlausnwwnme

5. gmienlunidesdanisldinsesdesiuypasniaiviim uazaisiunisnsanisia

Budulszdmnd

6. vniidaymieniulsayuaznslagu asuSnunlan Ae undnunmd wazvse tnule

Msleou
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WHUIULUININIATIAANTDSUATUUANATNTIANINANT LABY

‘ gniwin luammaadonmahouidrensdszdumsdudmaos Twa 8 42Tua = 85 dBA ‘

!

AsrvRRnTasaus s Idauin e 500-8,000 Hz asrsuTniurhaLaEMEA 91 73913

l y o a

viny hidudmeadaathadon 12 #Tua, calibrate wieaamszezna, mhidasavaugumnia, Feaasan ldnasgumumaei

|
L] ¥

& . o o o = ‘ o Y s A
asifudayanugmmomdiam asnAanuliziil : lldFudoyanugm

2

: < g d WU 15 dB-shift %%hmu?ﬁﬂmmﬁ |
il -shi o o a4 A
snnnae (laiv 15 dB-shift indndila 2 |uusuﬂﬁﬁmuﬂswaumi thmaniasad 18 hinBsudioudumants

a i
wuzh daoudssnoums ih i G a7 500 i A
i 500-6,000 Hz) Wilaii 500-6000 Fiz Aan3 98I |

wanmsasni Idithudoya

R | A= o
aranidudeyaiugmniiog

Mol 30 4

2 s
HugmlunnBoumeuiuna

Z oo L
minanlunfadall o
AT08U8U

¥ L4

‘ i (w15 dB-shift Twice) Tafennae (W 15 dB-shift Twice)

M nyummdnFanameaiitos miuaamlsznauns lumsialii

‘ nasmstlosrusuanenmninauie i rzdndodimina 1@ umasnaoa
‘ 3802IMNT 8 37103 Hoan 85 dBA

vanewme : lumsiiansannannsisaussanmnislagy asiasanianudilunisdwieldan fe
widnunnd (alunsalniuagliivoyaiiugu)

o o

wnasin  ddnlsrannnisuseneuiviinuasdsnntey nsumuaulin U 2563
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UsTNVBINITIAUSNS

uunauszeznalagyszananidlundazUsannuinisderiae 1 A

Usznusnig

CYSEIA

mgnUseifuazmnsianislaguimeidosuians uagann

(Weber & Rinne test, Pure tone, Speech audiometry)

- Wlugy
Y

o

&
- AN

30 W

Liszynauuusuiuiuay
WiouveuANuAaYINY

mimnamsamwm‘fuﬂaw (Acoustic immittance 20-30 Uil
measurement) $IUN15HTIY Tympanometry, Acoustic reflex
ag Acoustic reflex adaptation (decay)
NIATIANLAY
- Short increment sensitivity index (SISI) 30 W
- Tone decay 15 w1
- Performance intensity function for phonetically balanced 20 W
word lists (PI-PB function)
- Alternate binaural loudness balance (ABLB) o
30 UM
- Glycerol test ~
120 U
nsnsILdsasyiBuaINWaaYYuly [Otoacoustic emissions
(OAEs)]
- Wlngy o
RASt 20 UM
[
- AN ~
30 U
NM3R59NSIABUTEAUMUEN DAL ALDS
- Auditory brainstem response (ABR) 60 U
- Auditory middle-latency response (AMLR) 60 WM
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- Auditory late response (ALR)

13

60 W

LN

- Auditory brainstem response (ABR) 120 W19
- Auditory steady- state response (ASSR) 60 W
- Auditory middle-latency response (AMLR) 120 Wi
- Electrocochleography (ECochG #38 ECoG) 60 W7
- Cervicogenic vestibular evoked myogenic potential (cVEMP) | 60 w1
- Ocular vestibular evoked myogenic potential (0VEMP) 60 Wil
- Videonystagmus (VNG) %38 Electronystagmography (ENG), 90 w7
Caloric test
- Video head impulse 30 - 40 W
- Rotatory chair XXX U9
- Posturography XXX U]
- mMeUszlwdessuniuluy (Tinnitus evaluation) 60 w
- madenidasteils 45 UM
- m3Ussfiuadestieily

- Real ear measurement U

- Sound field testing U9

in

- Real ear measurement U9

- Sound field testing 60 W7l
- muugthnsliadestieils 30 W
- mslidUinuuazasaanimiaiesaedls 20 U9
- MUY 15 Wi
- M3ganUTuLsIamy 30 Wl
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- Cochlear implant device testing (intra-operation)

60 w9

- Cochlear implant electrodes mapping 120 w9
- myUsudiukazuiugunsalneueniildiuiesestionisladusiln | 60 il
Hslungluan@suey (Implantable bone conduction hearing aid)

- msuy-assesuaussannnnstagundeuAuuzl 40 il

A3IILUNANITATIY
113M523N151A8Y (Audiometry)
1. Usznnvaanislasu

1.1 Normal hearing (NH) fidnweauzasil

- sEAuBUNgWABIUTANEN N INALaE NN TEANTIATINA 250-8,000 1830Y oy

AN 25 LATLUA

- suBuladudssuiaramsenmAwasmensEanlnAlAeiu

- szauBulnguAmadasnitviomiiu 25 waua

- A1ANAsalunsTILUNAYA (Word recognition score) anAndmTainiu

Sauay 90

nstinszAuEHlaBudsIUTaVENIeINIAKAZNIINTEYNRANANTLTEENTT 10 AZUA ¥IN

HARTIANITNLYRITUNAUNAIATI8971UT1 Normal hearing §WaATINAANTBINTYINNIUVES

m%/uaa’mﬁﬂﬂﬂaiﬁi’lm'm’i’] “Normal hearing sensitivity with small air -bone gap”

1.2 Conductive hearing loss (CHL) fanwuzasil

- seauBulABuABUIYEMeNIEYNANTIIMMSeINIA ANNTMFRWIAY 10 WBlua

- szRuiulnBudsIUTanEnnEAnteunImsewniu 25 Wduafinud 500-

4,000 L850

- A1AHEINIARUNTTUUNAA (Word recognition score) dnndwsawiniu

Seaway 90

- szAuBulnBwAsIUTanENeIMATenIMIBWAY 70 WAdwa

nsginsgausulagudsusansniseIn1enaug 6,000 wagvise 8,000 WIaHAY 70 103

wa T318971U31 “Conductive hearing loss with probable sensorineural involvement at

high frequency”
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1.3 Sensorineural hearing loss (SNHL) fianuweauzasi
- SEAURU B ABIUTAVEN N IMALEIINTEAN 1NN 25 AT
- szRuBulRBuABIUTaNENeINMALaTININTEANLANA1NUTRENTY 10 1WTLUA

- szauiulaguAmaNInndl 25 wdua enulusengaydenisladuanizainud

'
v a

g9 siuSuladudyaetatesndt 25 wdua

- AANanInsalunsIwunAmA (Word recognition score) Hoendn Seuaz
90 sniiu lusegadunisliguanzanudagienunnimsesiiusesas 90

nsdinsgausulagudeusansniseIniauInndl 25 waua Nenudlaaud ik Wsey
Twazduniiineay Aeg1ay serusulagudssuiansmeemalniiynaiud entiud
AND 8,000 18309 THs18971U31 “Hearing threshold drops at 8,000 Hz, SHNL”

1.4 Mixed hearing loss Hanwuznail
- syiuBUlABuAsUTaVIEN@INALAENNNTEANNINATT 25 LABLua

- syiuBuladwdssUIavavenTEaniiniImeeINIe annnImseuiriu 10
LWTLUA

v o ¢ ' o/ ya [ v o
2. anuduRussEndesziunislaguiuanuaunsalunisdiladye  (wwan 4.20)

mwmaammqu%’unmﬂ (Acoustic Immittance Measurement)
m'ﬁmaf\]amﬁamwwﬁ’uﬂaw (Acoustic Immittance Measurement)
1. Tympanogram ﬂ’;ii’]m’mmamuﬂi’]vﬂﬁﬂmﬂgL“ﬁJu Type #1149

2. Acoustic reflex 55189 NI Present, Elevated, Absent %138 Normal,
Abnormal, Absent Inegfaafiansanmugrusanisnsanislauluuiazauiudieuing
Recruitment %38 No Recruitment #7981 Tympanogram t8u Type A fisgAunisiin
Acoustic reflex Wgufiuszaun1sladu Ueenin 60 wdiua Tieunailu “Type A tympanogram

with present acoustic reflex at low sensation level suggestive of recruitment” (Wuw3n @.21)

uanantnaimansnaNdRusAuNSan I wulusend Facial nerve palsy AsHuztingn
WyIBANIN Wraztinusiale

3. Acoustic reflex adaptation/decay nseiluifigymsreaunaiiu No abnormal
acoustic reflex adaptation at.......Hz %38 No acoustic reflex adaptation d@wsusieniteym

T¥518971u31 Abnormal acoustic reflex decay at....... Hz
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N13M529NLAY (Special Tests)

1. Short increment sensitivity index (SISI) $1E9MUKNAAUAMUDTTTNTID 1Y

Positive SISI score at ..o, Hz.
Negative SISI score at ............... Hz.
Questionable SISI score at .......... Hz.

2. Tone decay S18UNAANANNDNITATIY WU

Positive tone decay at .....ccccee.... Hz.
Negative tone decay at ................ Hz.
Questionable tone decay at ......... Hz.

3. Performance intensity function for phonetically balanced word lists (PI-PB

function) 5189 uKNa3130 Rollover %58 No rollover

4. Alternate binaural loudness balance (ABLB) 5189 UHARINANNANND NI 1A
5189 1uRangITU Complete recruitment , Partial recruitment , No recruitment 959

Decruitment

5. Glycerol test $7897UNA71 positive %38 negative

¥
[

N15ASILFBELIBUINWAaNTUTY [Otoacoustic emissions (OAEs)]

v

f19819N195189UNE (WUIN §.22)

A5M5ANS5IRBUSTAUNTUENDILAZENDY [Auditory Evoked Responses(AERs)]

MITBNURanTIAeNTITdeNe13an W AITTEYTIBasden laun Waveform
morphology, Absolute latency, Interpeak latency, Interaural latency difference W3asv3

LULHNNANNTRSINUIEAURUS U T AN ML ART U

NMITeuRanTIaLieUsTliuseaunslaby AsssyTeasdunsine lauwn Morphology
warn1siinAdun 5 lngssyseivanudstesiigninundui 5 39819N155189URERATIANS L
BuszAUNAUALDY (NUIN 8.23 WAy NWIN @.24)

1190593 Electrocochleography (ECochG)

TssaunanIn Waveform morphology, Absolute latency, SP/AP Amplitude ratio

v ¢

NIDUN UL UINANITNTIINUNEFURUS TUNETANINTAATU 9819191 Normal morphology

38



and SP/AP amplitude ratio = ....... %30 Large SP and SP/AP amplitude ratio = .......
suggesting endolymphatic hydrops  $19819011551891UNaR T3 Electrocochleography (W1420
#.25)
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AUININIASTHAZIENYY

Uszanuinig ma3g (Um) nARNYY (UN)
1. a19msledu (Audiometry) 150 - 350 600 - 800
2. mnamiamwu%uﬂma (Acoustic immittance | 150 - 200 300 - 550
measurement)
3. #529NLAY (Special tests) ag19az 100 - 200 300 - 500
4. *naidesaziiounnsadydulu (OAEs) 150 - 400 450 - 900
5. ATI9NT R BUTEAUMUALDILAZANDY (ABRS) 800 - 1200 3000 - 3500
6.*mmmiv‘1’wmwg%guiu (ECochG) 800-1000 3500 - 4000
7. *M92938UUNNINTI2 (ENG/VNG/VEMP) 1500 - 1600 3000 - 3500
8.*Usifiuuazn1sideniadesdaedls (Hearing aid 300 - 800 1000 - 2000
evaluation)
9.*maﬂ%’uqﬂnsai%’uLﬁammi‘?ﬂu (Cl Mappings) | 800 - 1500 1500 - 2000
10.*msUsziiudsesuniuluy (Tinnitus evaluation | 300 - 500 800 - 1000
and masking)
11 4uy-a$raieduanssnnmnsléddu (e 30 wiit | 120 - 200 500 - 600

(Aural rehabilitation/habilitation)

v

e *Auinisniaszlidlumenisnsudylinans

msdaiudayanilanduiainen

=374 Y a va v a v 1 1
1. maiuteyadienusiinueinislaty aisUseneusie one e singte (i)

warUsTLANYBINIT LAY (NWIn @.26)

Tumsdufinuan1slagu Asssymemdnysmusingy 2 f1 Wieuansslinrainislagu
YoIYaEDatenell NN, NC, NS, NM, CC, CS, CM, SS, SM, MM, PP, PN, PC, PS uag PM

Ime? N %u1eds Normal hearing
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C weds Conductive hearing loss

S e Sensorineural hearing loss
M #1889 Mixed hearing loss

P wunedls Profound hearing loss

fegnatu yinmdadu Normal hearing 8ntnamilatlu Sensorineural hearing loss
Tudinuadu NS (msdaivdeyalaenisassiatuegfudnaninuazuleungvesmiieu uilnesa

Astin1sdaLiutoyadunauUssianusmsluusiasl)
2. MstufinnsURURNUAINUTEANUIMS waznsiuy-asaatuanssanmnislagy
(Wuan @.27)

3. ayadmsUheUsednsiou (nuan 4.28)

nsdefatflremslandudlaing

mydsediesznindnudlunisliduuasdnuilonisne msuuudiuinmsasanein
FIINsUTuAToeile Welisunmsdsieaunsadliunisnsiavsesnuselaviuil Ao

(WU @.29)
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AMARNUIN

[ -4

NUIN 8.1 A1Izdsegevamnsnusnifanduiusiunnlzgedenisldduunnsausnia

1. UsefRaudnlumsounshiimnuunnsosmmensladusausiin
2. m3nagluverthedngm (NICU) 1nnii 5 Ju
3. finmzduwdes (hyperbilirubinemia) figadldsunsaneiden
4. VL@ﬁUEI’]?hL%@ﬂEjEJ aminoglycosides U gentamycin, tobramycin, amikacin 410031 5 Tu
5. flamevineendau (asphyxia) Wiennzauewhauinunfiesnnuiadesviernesnday
(hypoxic ischemic encephalopathy)
6. Wsunstdiedewiala Veaudieu (ECMO)
7. insanfiusziamsindolurazdansss Wy herpes, rubella, syphilis, toxoplasmosis wag
cytomegalovirus Wisnsminde zika Inefimsnaziiennisnsolifa
8. dnvararuRaUNRRuAREn fei

a. amwfisUnfvesngInanuaglun wu lumdn luyingy ldiluyvdesy vy fRade
Uiy Unundsnaulng Yesnudnumindudens aén

b. ﬁsmL?ﬂw%a?ﬁwﬂmgmﬂmiﬁmagﬂfﬁﬂuiwsaaum (congenital microcephaly or
hydrocephalus)

c. ImnuinunAvesnslvandiuy (temporal bone abnormalities)
9. mjmmﬂWimﬂﬁuﬁqﬂssuﬁﬁﬁzy}mmﬂéf@u 114 Alport syndrome, CHARGE syndrome, Pendred
syndrome, Branchio-Oto-Renal syndrome, Jervell & Lange-Nielsen syndrome, Treacher
Collins syndrome, Usher syndrome, Waardenburg syndrome (s
10. finsfaideiidiiusfuUssamden sadevuauasdniau (meningitis) 3o Aupdniay
(encephalitis) TiinanienuniiSevioh¥a Insiawizide herpes wax varicella
1. wgnsaiiorafdestumsgydonisladu wu vinduiifisee (head trauma) Tnstamgiinig
unn (fracture) Tuduwes base skull #38 temporal bone %30 NslasueLAvITn
(chemotherapy)
12. fpuasinnuiaaluBonslétu mayn a1 viefmunnsath

LONENTD1999

1. The Joint Committee on Infant Hearing. (2019). Year 2019 position statement: principles
and guidelines for early hearing detection and intervention programs. The Journal of Early

Hearing Detection and Intervention, 4(2), 1-44.
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HUIN 6.2 91NiNyseY

Ototoxic Medications (Medication Effects)

dsnasia Cochleotoxic > Vestibulotoxic

TAuA Kanamycin, tobramycin, amikacin, neomycin, and dihydrostreptomycin
danase Vestibulotoxic > Cochleotoxic

Toun Streptomycin and gentamycin

Vancomycin

Hearing loss can be transient or permanent
Erythromycin
Most cases recovers within 1-3 weeks after the drug is stopped
Ototoxic Topicals
1.Antibiotic drops: Neomycin (cortisporin), Quinolones
2.Antifungal drops: Ketoconazole, Itraconazole, Nystatin, Gentian violet, Natamycin
3.Antiseptic: Acetic acid, Boric acid, Alcohol, Povidone-iodine, Chlorhexidine
Loop Diuretics
SNHL: Bilateral, symmetric and may be sudden in onset
Ethacrynic acid, bumetanide, and furosemide
Antimalarials fnasionisgaydonislaBunuutngm
Quinine, Chloroquine, and Hydroxychloroquine
Salicylates
Reversible SNHL: Moderate to severe
NSAID
Reversible SNHL
Naproxen, ketorolac, and piroxicam
Analgesic, Narcotic compounds
SNHL: Severe to profound (progression usually rapid,bilateral)
Propoxyphene, Acetaminophen/hydrocodone
Phosphodiesterase-5 inhibitors (PDE-5)
SNHL: Usually unilateral and partial (complete recovery in 1/3 of patients)
Sildenafil (Viagra), vardenafil (Levitra), tadalafil (Cialis), and avanafil (Stendra)
Platinum-based chemotherapy
SNHL: Bilateral, irreversible, and worse at high frequencies
Cisplatin, Carboplatin and oxaliplatin
Nitrogen Mustards

- Antineplastic agents
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Mechlorethamine, chlorambucil, cyclophosphamic, meplalan, and ifosfamide
- only Mechlorethamine
Severe loss of inner and outer hair cells
Viscristine and Vinblastine
Viscristine -> loss of hair cells and primary auditory neurons
Vinblastine - > only hair cell loss
Eflornithine (Difluoromethylornithine)
Reversible hearing loss
Deferoxamine (DFO)
Reversible SNHL

LONE1591999

1. Flint, P. W., Haughey, B. H., Lund, V. J.,, Robbins, K. T., Thomas, J. R., Lesperance, M. M., &
Francis, H. W. (2020). Cummings Otolaryngology: Head and Neck Surgery (Vol. 3). Elsevier

Health Sciences.

2. Smith, M. C, Tinling, S., & Doyle, K. J. (2004). Difluoromethylornithine-induced reversible
hearing loss across a wide frequency range. The Laryngoscope, 114(6), 1113-1117.
https://doi.org/10.1097/00005537-200406000-00029

3. Rosen, C. A. (2022). Bailey’s Head and Neck Surgery: Otolaryngology (6th ed.). Wolters
Kluwer Health.

HUIN 6.3 Nguen1suaslianaugnIsunetdesiumsgadenislagy
13AN19WugNIsY (Genetic Disorder)

wuseanduvianun 3 Usean sadl
1. lsainananuEaundvedlasiuley (Chromosomal Aberration Disorder) ﬁmmmﬁmm
anwazlasluley ¥sea1uuvadlasiulsuRaUnd Feanuisasusnnuiaunfveaasialoulane 2 wuu
0}

1.1 ANURAUNANI LN (Numerical Aberration) WA1NNNSALASIUIYUTI1LILL ALK DUA

U wu adulasu (Down Syndrome) Waisadulasu (Edward Syndrome) wagwiadulasy

(Patau’s Syndrome)
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1.2 muraUnfAvedassasialasiulen (Structural Aberration) 1inanlasiasiaves
lasluleudisusnamaund wu lsnanwgvandn (Wolf-Hirschhorn Syndrome)
2. lsaiinanANLRaUNAveEuLAe) (Single Gene Disorder) Ao lsamaiugnssuitinainms
nanevfugvestiu Jaudsld 3 vl Ao

[

2.1 anuRaUn@nfinaIngueiu (Autosomal Dominant) AR nnsinisnlasudunaleiug

nnevsandiesnulaaunils Avinlikansenisvedlsals wu lsavnkauda (Neurofibromatosis)
15unuBulasy (Marfan Syndrome) 1Hudu

2.2 anuiinunANiAnanduses (Autosomal Recessive) WWulsaiAnannisiasudiunane
LY 4 1 (=1 o’.’; 1 | v oA A . ) £
wuganwenazwilunvevias wu lsasdadiile (Thalassemia) Lusu

2.3 lsafiAnanlaslulyane (X-linked) iAnanauiinUnivesduruuasBusesdiaaven
rlastuloy X wu lsadenlvalivgndluiiiie (Hemophilia)
3. lsawntlads (Multifactorial Inheritance) AlnantlademaiugnssuiiAsadesnnnimilsdu
wardadudnudannden wu 3833 013 81 Wieuafiuiisnanmeldsu degdlse wu nzaee
UsvamlilUe (neural tube defect) Unnuwianaulng (cleft lip, cleft palate) lsauzise lsaala
1sAgau 1sAuvau Wudu

Prelingual Hearing
Loss
[

- 1
Acquired/Environmental Genetic Causes
(20%) (80%)
[
+ +
Syndromic Nonsyndromic
(30%) (70%)
. I | 1
Recessive Dominant Mitochondrial, miRNA
(80%) (19%) & X-linked (<1%)

Causes of prelingual hearing loss in developed countries

Chromosomal Aberration Disorder

Condition Clinical Feature Inheritance
Down syndrome - Multisystem disorder extra
(trisomy 21) - mental retardation chromosome

- characteristic facial features 21
- outer/middle/inner earhypoplasia
- congenital heart disease
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- Decreased or poor muscle tone

- Short neck, with excess skin at the back of the
neck

- Small head, ears, and mouth

- Upward slanting eyes, often with a skin fold that
comes out from the upper eyelid and covers the
inner corner of the eye

- White spots on the colored part of the eye
(called Brushfield spots)

- Wide, short hands with short fingers

- A single, deep crease across the palm of the
hand

- A deep groove between the first and second
toes

- Hearing loss

DiGeorge syndrome

- heart problems

microdeletion

(22q11.2 deletion - low muscular tone on the long
syndrome) - speech difficulties arm of
- vision problems chromosome
- feeding problems 22
- frequent infections
- learning disorders, especially with visual
materials
- middle ear infections or hearing loss.
Edwards syndrome - Heart problems chromosome
(Trisomy 18) - Kidney problems 18 appears
- Clenched hands three times
- Slow growth during pregnancy (trisomy)

- Cleft lip and/or palate

Trisomy 18 also causes challenges after birth,
such as:

- Breathing problems

- Severe intellectual disability

- Feeding problems

- Seizures
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- Hearing problems

Fragile X

syndromel[9]

Developmental problems, including:
- Intellectual disability

- learning problems

- difficulties with communication

- difficulties with coordination and movement
Behavioural and emotional symptoms may
include:

- anxiety

- autism spectrum disorder (ASD)

- attention deficit hyperactivity disorder (ADHD)
- mood disorders

- sensitivity to loud noises, bright lights or touch
- trouble making eye contact

Physical symptoms may include:

- weak muscles and joints

- a heart murmur

- a long narrow face

- flat feet

- vision and hearing problems

X-Linked

Patau’s Syndrome

(Trisomy 13)

- an abnormally small eye or eyes
(microphthalmia)

- absence of 1 or both eyes (anophthalmia)

- mental retardation,

- smaller than normal head size (microcephaly)
- cleft lip and palate

- ear malformations and deafness

additional
copy of
chromosome
13

Turner syndrome
(Noonan’s

syndrome)

- short stature (average adult height is 143 cm)
- infertility: due to underdeveloped ovaries

- congenital heart defects: in about 50 per cent
of affected women

- spatial awareness issues: problems with tasks
such as maths

- absence of menstruation (amenorrhoea)

- Hearing problems.

one of the X
chromosomes
(sex
chromosomes)
is missing or
partially

missing
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Less significant features may include:

- sunken, wide chest with broadly spaced nipples
- extra skin (‘webbing’) on the neck

- puffy hands and feet

- inability to straighten the elbow joints

- pigmented moles

- soft upturned nails

- low hairline.

Wolf-Hirschhorn
syndrome (WHS)

- extremely wide-set eyes (ocular hypertelorism)
with a broad or beaked nose,

- a small head (microcephaly)

-low-set malformed ears

- growth deficiency

a missing
piece (partial
deletion or
monosomy) of

the short arm

- heart (cardiac) defects of

- intellectual disability chromosome

- seizures 4

- Hearing problem (sensorineural hearing loss in

15% of individuals with WHS)
-Yuan-Harel-Lupski - Abnormality of head or neck: Downslanted extra copy
syndrome[10] palpebral fissures, Epicanthus, High palate, Long (duplication)
-Potocki-Lupski philtrum, Smooth philtrum, Thin upper lip of a small
syndrome (PTLS)[11] | vermilion, Triangular face, Upslanted palpebral piece of
Tudsewmelnedslanu | fissure, Wide nose chromosome

- Abnormality of limbs 17

- Abnormality of the cardiovascular system

- Abnormality of the digestive system

- Abnormality of the eye

- Abnormality of the musculoskeletal system
- Abnormality of the nervous system

- Growth abnormality: Failure to thrive

- Ear malformation

Hearing impairment: Mild high-frequency SNHL
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Single Gene Disorder

Condition

Clinical Feature

Inheritance

Alport syndrome

- glomerulonephritis
- Ocular defects

- progressive SNHL

X-Linked

Alstrom syndrome

progressive loss of vision and hearing
[progressive SNHL may affect both ears
(bilateral) in approximately 70% of patients]
- Retinitis pigmentosa

- cataract

- diabetes mellitus

- obesity

AR

Branchio-Oto-Renal

Syndrome

- branchial cleft anomalies

- renal anomalities

- Outer, middle, inner ear deformities
(characteristic ear pits)

- SNHL,conductive,or mixed hearing loss

AD

Cervico-oculo-acoustic
Syndrome (COA
syndrome/Wildervanck

syndrome)

- cervical vertebral fusion (Klippel-Feil
anomaly)

- bilateral abducens palsy with retracted
eyes (Duane syndrome)

- congenital perceptive deafness (may be
sensorineural, conductive, or mixed, and bi-

or unilateral)

AD

CHARGE syndrome

- Coloboma and cranial

nerve abnormalities

- Heart defects

- Atresia of the choanae

- Genital abnormalities

- Ear abnormalities: Abnormalities include
ears that stick out or lack lobes and hearing

problems that lead to deafness.

AD

Crouzon syndrome

- prematurely fused
cranial sutures

- beak-shaped nose

AD
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- exophthalmos
- variable outer/middle

ear anomalies: Hearing loss

Friedreich’s ataxia

- Muscle weakness

- Impaired balance and coordination (ataxia)
- Difficulty standing, walking and/or running
- Loss of sensation Fatigue

- Slow or slurred speech (dysarthria)

- Difficulty swallowing (dysphagia)

- Muscle tightness (spasticity)

- Vision loss

- Hearing loss

AR

Goldenhar syndrome
(oculoauriculovertibral

dysplasia)

affects the development of the craniofacial
region, spine, and ears

- Cleft lip or cleft palate

- Congenital heart defects

- microtia/anotia

- Hydrocephalus

- Obstructive sleep apnea

- Missing eyelid or other tissue (coloboma)
and vision loss

- Strabismus (crossed eyes)

- Scoliosis, a curved spine

- Speech difficulties

- Hearing loss

AD
change in a

chromosome

Hunter syndrome

(mucopolysaccharidosis II)

- Skeletal deformities

- dwarfism

- coarse facial features

- corneal clouding

- cardiovascular disorders

- mental retardation

- mucopolysaccharide accumulations in
tissues

- Hearing loss

X-linked
genetic

mutation

Hurler syndrome

Same features as Hunter syndrome,

AR
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(mucopolysaccharidosis 1)

but may be more severe

Jervell and Lange-Nielsen | - Absent vestibular function AR
Syndrome - Long QT syndrome

- Congenital profound SNHL
Kearns-Sayre syndrome - Progressive external ophthamoplegia (PEO) | Mitochondrial

- Ratinopathy

- Cardiomyopathy

- Progressive cerebella ataxia
- SNHL

(several large

deletions)

Klippel-Feil sequence

- Fused cervical vertebrae

- short neck

- decreased head mobility

- low occipital hairline

- ossicle abnormalities

- Cleft palate or abnormally shaped palate

- Hearing problems or deafness

AD

MELAS and MIDD

- Diabetes

- Myopathy

- Ratinal dystrophy
- Cardiac disorders
- Renal disease

- SNHL

Mitochondrial

MERRF

- Progressive myoclonus and seizures
- Cardiac arrhythmia

- Optic atrophy

- Dementia

- SNHL

Mitochondrial

MIDD

- Diabetes

- Deafness

Mitochondrial
(several large
deletions/dupl

ication)

Miller syndrome

craniofacial anomalies, limb anomalies, and
conductive hearing loss due to middle ear

abnormalities

AR
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Mohr-Tranebjaerg - Dystonia X-Linked
syndrome - Spasticity
- Dysphagia
- Optic atrophy
- Post-lingual SNHL
Nager syndrome facial and limb malformations, ear AR
anomalies, and sensorineural hearing loss
Norrie disease - rapidly progressive blindness X-Linked
- neurodegenerative disease
- progessive SNHL
Okihiro syndrome - upper limb anomalies, ocular anomalies AD
- Sensorineural or conductive deafness is
observed in 30% of the patients
Osteogenesis - Fragile bones AD
imperfecta - large skull
- triangular facies
- haemorrhage tendency
- stapes fixation
- Hearing loss
Pendred Syndrome - Endocrine metabolic disorder includes AR
thyroid goiter
- SNHL
Stickler /Marshall - Cleft palate AD
Syndrome - Mid-face hypoplasia
- Eye disorders (detached retina, myopia)
- small lower jaw arthropathy
- High frequency HI: SNHL, conductive or
mixed hearing loss
Treacher Collins Syndrome | - small jawbone (micrognathia) AD

- disproportionately large mouth
(macrostomia)

- small or absent cheekbones

- large and pointed nose

- droopy misshaped eyes with notched

lower lids
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- absent lower eyelashes

- absent floor of the eye sockets

- overgrowth of scalp hair onto the cheeks
- low-set, misshapen, small or absent ears
- cleft palate

- deformities of the ear canal

- conductive hearing loss caused by

ossicular chain malformations

Usher Syndrome

- Three subtypes with molecular
heterogeneity
- Vestibular function may be affected

- All have HI and progressive RP

AR

Waardenburg Syndrome

- Four subtypes with molecular
heterogeneity
- pigmentary anomalies (e.g.,White forelock,

heterochromia iridis

AD (type 1-3)
AR (type 4)

Multifactorial Inheritance (combination of both genetic and nongenetic factors)

Condition

Problems

Cause

cleft lip, cleft palate

- difficulty feeding: a baby with a cleft lip
and palate may be unable to breastfeed or
feed from a normal bottle because they
cannot form a good seal with their mouth
- dental problems: a cleft lip and palate
can mean a child's teeth do not develop
correctly and they may be at a higher risk
of tooth decay

-speech problems: if a cleft palate is not
repaired, it can lead to speech problems
such as unclear or nasal-sounding speech
when a child is older

- hearing problems: some babies with a

cleft palate are more vulnerable to ear

Most scientists
believe a
combination
of genetic
(inherited)
and
environmental
(related to
the natural

world) factors
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infections and a build-up of fluid in their
ears (glue ear), which may affect

their hearing

Distal Renal Tubular - Dehydration AD/AR
Acidosis (dRTA) - growth impairment (changes, or
- metabolic acidosis with alkaline urine mutations, in
- hearing loss caused by changes in several genes)

the inner ear (sensorineural hearing loss)

LONEN581999

1. Flint, P. W. (2021). Cummings otolaryngology: head and neck surgery (7th ed., Vol. 3).

Elsevier.

2. Rosen, C. A. (2022). Bailey’s head and neck surgery: otolaryngology (6th ed.). Wolters
Kluwer Health.

3. Cole, E. B., & Flexer, C. (2019). Children with hearing loss: developing listening and talking,
birth to six, Fourth Edition. Plural Publishing.

4. Gelfand, S. A. (2016). Essentials of audiology (4th ed.). Thieme.
5. Madell, J. R. (2008). Pediatric audiology: diagnosis, technology, and management. Thieme.

6. Yamamoto, N., Kanno, A., & Matsunaga, T. (2017). Genetics of inner ear malformation and
cochlear nerve deficiency. In K. Kaga (Ed.), Cochlear implantation in children with inner ear
malformation and cochlear nerve deficiency (pp. 47-59). Springer.
https://doi.org/10.1007/978-981-10-1400-0 5

7. Morton, C. C., & Nance, W. E. (2006). Newborn hearing screening—a silent revolution. The
New England Journal of Medicine, 354(20), 2151-2164. https://doi.org/10.1056/NEJMra050700

8. Sheffield, A. M., & Smith, R. J. H. (2019). The epidemiology of deafness. Cold Spring Harbor
Perspectives in Medicine, 9(9), a033258. https://doi.org/10.1101/cshperspect.a033258

9. Healthdirect Australia. (2023, December 15). Fragile X syndrome.

https://www.healthdirect.gov.au/fragile-x-syndrome

10. National Library of Medicine. (2018). Yuan-Harel-Lupski syndrome.

https://medlineplus.gov/genetics/condition/yuan-harel-lupski-syndrome/
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11. Potocki, L., Neira-Fresneda, J., & Yuan, B. (2017). Potocki-Lupski syndrome. In
GeneReviews® [Internet]. University of Washington, Seattle.
https://www.ncbi.nlm.nih.gov/books/NBK447920/

12. Hereditary Hearing Loss Homepage. (2024). Syndromic hearing loss.
https://hereditaryhearingloss.org/syndromic

13. American Academy of Audiology. (2024). Syndromic hearing loss.
https://www.audiology.org/consumers-and-patients/hearing-and-balance/syndromic-hearing-

loss/

14. Boys Town National Research Hospital. (2024). Syndromic genetic hearing loss syndromes.

https://www.babyhearing.org/syndromic-genetic

NUIN 8.4 3IN15HAZIINISHENINIAITATIINITLABUTLAUA AN ILATUTDILUUNITNTIANULAN
Tawn

fymiRedumsnsein Foufsvetumgu laasaas Huw
- Tidgadasuniuluy

fianusanliavieysediuiniunissuila widmansasaanisladuduund
- fimsgadonslaunuuuszammyidendnaiiien

LYRE

- dnsaedenisladunuulssamyden 2 T1elilimilouny (asymmetrical sensorineural

U v Y
hearing loss)
- S9N snessuuUsEavus alsAduY MAgItesunsiaguy

a

- gagenanuausalunsdwunda (Word recognition score) ansnnitlaiduiug fiu

a

seiumslagudesusans
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NUIN 8.5 A79819N133I8IIUNANTID Videonystagmography(VNG)

ANF98UNAATIA  Vedionystagmography (VNG)

1. Spontaneous nystagmus: [ | Absence. [ Presence ...,

2. Gaze test: L] Absence. [ PresenCe oo,

3. Saccade test:

TraCing PALEIN ...
Accuracy Rt. = .......... % Lt = o % (Normal value)

Latency Rt = ... ms Lt = e ms (Normal value)

Peak VeloCitY . i

4. Pursuit test or tracking test:

TraCing PAtTEIN: ..ot
Gain  Rt. direction ................ (Normal value)
Lt. direction ................ (Normal value)

5. Optokinetic test:

TraCing PATLEINI .ot
Gain  Rt. direction ................ (Normal value)
Lt. direction ....c...... (Normal value)

6. Caloric test:

Rt. cool.......... deg/sec Lt. cool.......... deg/sec

Rt. warm......... deg/sec Lt. warm......... deg/sec

Total ... deg/sec.

CP = % (Normal value). DP = ............ % (Normal value)

Eye movement and tracing [] Normal [ Abnormal
Caloric test ] Normal [ Right [ left [l Abnormal L] Right [ left

] Hypofunction ] Hyperfunction ] Bilateral hypofunction
[MPIESSIONS: ittt et ettt bbbttt see

Audiologist
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NUIN 8.6 AI9819NITIIVINUNANTID Vestibular Evoked Myogenic Potential (VEMP)

1. Vestibular Evoked Myogenic Potential showed absent VEMP response with stimulation to

the left ear.

2. Vestibular Evoked Myogenic Potential showed abnormal amplitude asymmetry ratio

(......9) with stimulation to the left ear.

3. Vestibular Evoked Myogenic Potential showed delayed in latency and abnormal

amplitude asymmetry ratio (......%) with stimulation to the left ear.

NUIN 8.7 A9819N133I89IUNARTID Vestibular Head Impulse (VHIT)

1. Vestibular Head Impulse Test showed

Gain Saccade

Side Stimulus No
Low | Normal | High | Covert | Overt

Saccade

Lateral (LL)
Left Anterior (LA)
Posterior (LP)
Lateral (RL)
Right | Anterior (RA)
Posterior (RP)

Normal VOR gain: LL and RL 0.8-1.2, RALP and LARP 0.7-1.2

IMIDIESSION: ettt ittt ettt stttk bbb bbb bbb bbbt et es etk bhet bt et et et et et sttt ebebenesenenete

f79819N155189TUNE:

1. Normal gain.

2. Normal gain with overt saccades / covert saccades.
3. Normal gain with overt and covert saccades

4. Low gain with overt saccades / covert saccades.

5. Low gain with scatter overt and covert saccades.
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6. Low gain with non-organized overt and covert saccades.
7. Low gain with organized overt and covert saccades.

8. High gain.

FagansUana:

1. Normal vestibular function at high frequency 5-7 Hz

2. Left unilateral vestibulopathy.

3. Left unilateral vestibulopathy with partially compensation.
4. Bilateral vestibulopathy.

5. Bilateral presbysvestibulopathy.

6. Left lateral canal vestibulopathy.

(Note: $7847UNA organization pattern of saccades: organized, scattered/non-organized > wua

Wa: compensated/non-compensated.

Note: amaz@’ﬂwmmzmw alert, well co-operative, sleepy, poor attention; tense neck
muscles, limit neck range of motion; droopy eyelid, ptosis, wearing false eyelashes, wearing

permanent/tattoo eyeliner; medications: on lyrica, off dimenhydrinate 3 days PTA)

LONE1591999

1. Gans, R. E., & Yellin, M. W. (2007). Assessment of vestibular function. In Audiology:
Diagnosis (2nd ed., pp. 540-566). Thieme.

2. Strupp, M., Kim, J.-S., Murofushi, T., Straumann, D., Jen, J. C,, Rosengren, S. M., Della
Santina, C. C,, & Kingma, H. (2017). Bilateral vestibulopathy: diagnostic criteria consensus
document of the classification committee of the barany society. Journal of Vestibular
Research: Equilibrium & Orientation, 27(4), 177-189. https://doi.org/10.3233/VES-170619

3. Curthoys, I. S., MacDougall, H. F., McGarvie, L. A., Weber, K. P., Szmulewicz, D., Manzari, L.,
Burgess, A. M., & Halmagyi, G. M. (2020). The video head impulse test. In Balance Function
Assessment and Management, Third Edition (3rd ed., pp. 333-359). Plural Publishing.
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NUIN 6.8 A29819N1951891UNARSIA  Computerized Dynamic Platform Posturography

1. Sensory Organization test (SOT)

Findings:
The composite score of ................ 1St

Sensory analysis [] WNL [ Vestibular pattern  [[] Somatosensory dependent
pattern

POSEUrAl Strat@OY: vt

COG @lIGNMENT: e
2. Motor Control test (MCT)

Finding:
The composite latency of ... MSEC TS weevereeereieereereereeneeees

Weight distribution on €ach l@g: ..o
3. Adaptation Test

Finding:

] Normal response [ Abnormal response

Overall impression: Position stability of this person is
] Very good ] Good ] Fair [ Poor [ High risk of falling

His / Her automatic postural response ] Good ] Abnormal

f79819N1351891UNANTIA Computerized Dynamic Platform Posturography
1. The scores in condition 5 and 6 were abnormal suggested vestibular dysfunction (VD).
2. Decreased performance on conditions 5 and 6, condition 5 only, and condition 6 only of
the SOT suggested peripheral vestibular deficit.
3. Decreased performance on conditions 3 and 6, and condition 6 only of the SOT suggested
vision preference (VP).
4. Decreased performance on condition 3,5, and 6 of the SOT suggested vestibular
dysfunction with vision preference (VDVP).
5. Decreased performance on condition 4,5, and 6 of the SOT suggested vestibular and
vision dysfunction.
6. The scores in condition 2,3,5, and 6 were abnormal suggested vestibular and
somatosensory dysfunction.
7. The scores in condition 2,3,4,5, and 6 were abnormal suggested severe sensory
organization test abnormality.

8. A physiologic sway pattern or physiologically inconsistent equilibrium score
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- The score low on trials 1,2 and 3 (easy trials) by comparision to trials 4,5 and 6 (more
difficult trials)

- The score on condition 4,5, and 6 were equal to or better than scores on condition 1,2,
and 3.

9. Prolonged latencies /and/or strength asymmetries of the MCT.

NUIN 8.9 A29819N1TIIVIUNANTID Rotatory Chair

1. Normal rotational chair test. Gain and phase are mainly within normal limits.
2. The slope of the gain is slightly abnormal at ......... Hz.
3. The panel on the left is a plot of the gain, which is low at ....... frequencies. The panel on

the right is a plot of the phase, which could not be calculated at ....... Hz, and showed phase

LONEN581999

1. Gans, R. E., & Yellin, M. W. (2007). Assessment of vestibular function. In Audiology:
Diagnosis (2nd ed., pp. 540-566). Thieme.

2. Strupp, M., Kim, J.-S., Murofushi, T., Straumann, D., Jen, J. C,, Rosengren, S. M., Della
Santina, C. C., & Kingma, H. (2017). Bilateral vestibulopathy: diagnostic criteria consensus
document of the classification committee of the barany society. Journal of Vestibular
Research: Equilibrium & Orientation, 27(4), 177-189. https://doi.org/10.3233/VES-170619

3. Zalewski, C. K. (2020). Rotational vestibular assessment. In Balance Function Assessment
and Management, Third Edition (3rd ed., pp. 283-323). Plural Publishing.

4. Nasjner, L. M., & Sherpard, N. T. (2020). Computerized dynamic posturography:
methodology and interpretations. In Balance Function Assessment and Management, Third

Edition (3rd ed., pp. 283-323). Plural Publishing.
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https://wl.med.cmu.ac.th/finance/old-web/download/pdf/ced/Wa484%201260.pdf
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https://www.sso.go.th/wpr/assets/upload/files storage/sso th/c651cd1047408b23fb983621d
1b8e8af.pdf
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https://drive.google.com/file/d/1JkuMIDzaky28fhZVziXWyDU 8FogPHV/view?usp=sharing
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%B19%E0%B8%81 2566 .pdf
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NANTUNEATY o WUUTNEUTENAFTNNUnaNUTEAUgUAMUIE 583 M3Tnealdany
Weausnsas1sagy nidinstivimsgunsaluageiviziion Tunmsuidasnuilsn w.e. beos a4
U oo funau w.A. b&oo (SagUnsaluszamyiien v 5)

https://www.nhso.go.th/storage/downloads/main/233/25 %E0%B8%9B%E0%B8%A3%E0%B8
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Parents’ Evaluation of Aural/oral performance of Children (P.E.A.CH. + v.4.1)
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Ching, T.Y.C. and Hill, M. (2007). The Parents’ Evaluation of
Aural oral performance of CHildren (PEACH) scale normative
data. Journal of the American Academy of Audiology, 18(3),
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NUIN 6.19 Mnsgruiewsagastamslisu uasiesesliadunisufilunislagy
1 .d@aufl

weaufuRnmsnsianislau avsfivualidesnin 15 asiaunes lnedvieanuides (sound
proof room) #3agn57an15LABY waziiniadn-eanliazain

dessumuneluiesiudemsedasianislagu deadulumuninsgiu ANSI $3.1-1999
[R2004] \iielvianunsansavseaunsingulais 0 dBHL

ANTI9HARY SEAUEBITUNIUGIaAeausuld (dBSPL : Octave bands) lueaiiuidswiagnsianis

gy

Al yilawiinnsou alnavsegunsninga

(1830) (dB SPL) nunszgn (dB SPL)
125 39 35
250 25 21
500 21 16

1000 26 13

2000 34 14

4000 37 11

8000 37 14

Lma'\‘i‘ﬁm : ANSI/ASA S3.1-1999 (R2018) — Maximum Permissible Ambient Noise Levels for
Audiometric Test Rooms [Internet]. the American National Standards Institute (ANSI). 2018

AnauTRveNAsesns9nslafu (Audiometer) avdoafulunmnnnsgiu ANSI S3.6 - 2004
LLazm’%laqmaﬂﬂWiﬁwqwumaqm%uﬂaWQ (Acoustic immittance instrument) zspadulumuninsgiu
ANS| 53.39 - 1987

2 1n3asfie ealnlanduiaineuasuilumane arstiedesdefifiguanifdeolui

2.1 1eesn529n131#Bu (Clinical audiometer) gUnsaiUszneuidfyans
Usznausne yilsviianseuy(Earphone) uazvde yilaudnldlutesy( Insert earphone)  fins1a
H1UN1NsEYN (Bone vibrator) wagealne (Loud speakers) Lazfadinin1snsIaaauAULLIUEN
wazduLfieulidannsgu (Calibration) sghatiosTay 1 as
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mMavaaeuiinsilluedosmsaanslédu lauinisnsamsladulagliime nsnsaanisth

\FeauTgrsnsemauazangEgn MInTIvfiasvia Short increment sensitivity index (SISI)
Tone decay, Alternate binaural loudness balance (ABLB) wag Visual reinforcement
audiometry (VRA)

2.2 Lﬂ%‘laﬂmwamiamwm%mmﬂ (Clinical acoustic immittance instrument)
AIsERuaNTRaNT0NTIR

- Tympanometry

_ Acoustic reflex 1 lpsilateral reflex way Contralateral reflex

- Acoustic reflex adaptation (decay)

2.3 iAseennaldesasviounnwaayiuly [Otoacoustic emissions(OAEs)] #0713

M32AUUU Transient evoked otoacoustic emissions (TEOAES) wag#se Distortion product
otoacoustic emissions (DPOAES)

2.4 1A309n5IN5BUsTAUAUALBILaraNas (Auditory evoked responses )
fnnudnuusiamzdal

- yilpvoudsansedulannidss Click wuaz Pure Tone (Tone pip %38 Tone burst)

39

- M wedss Inmsiudsmseiniauaznisinidemiansean dmiu n1sih

1@89911991n1#A58 Insert earphone Way13® earphone

- Msnedeuiimsiiluniewmsansiddussiuiuavosuazases THun
Electrocochleography (ECochG#3® ECoG), Auditory middle-latency response (AMLR),
Auditory late response (ALR), Auditory P300 response (P 300), Auditory steady-state
response (ASSR) , Vestibular evoked myogenic potential (VEMP)

2.5 m'%lamﬂﬁm’ﬁﬁwmmmizwmsmnéh ( Balance system assessment
equipment) AI5UIZNOUAE

- Electronystagmography (ENG)

- Videonystagmography (VNG)

- video head impulse test (VHIT)

- Subjective visual vertical (SWV)

- Computerized rotatory chair

- Computerized dynamic platform posturography (CDP)

2.6 1A303UsHIUNTTUVEUASEYITS (Hearing aid analyzer and probe
microphone instrument)  insvheunuadu 2 dude

- MIAATIEAAI il @usiltlunsieseilaunides Puretone uag
speech shaped noise A3l Coupler NianusaliaTemaIaseflalannuiin
- madenia3estleile @ ltlun1snsianisilu Speech shaped noise uag

Warble tone
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2.7 gunsaldmiuiiug-adaaiuaussanmnsldBusasnisne Hussuu Loop
system %38 Frequency modulation (FM)

2.8 \A3einsziuAURadss (Sound level meter )

2.9 \A3eailodun MlFFusounnsgIuLINesdnsaIna

wvaanan vilsdernsgiunisusenevlsafalzavinisuilvanuiaunfiveamsdeninuviane tng
ANNZNTIUNTIVIANEVINTUALIANURAUNATEINTHOAMUMNNY NBEnIUNEIUIALALN1TUTENOU
lsAfaUy NINATUAUUINITAVNIN NTENTNETITUEY TUN 15 Tquieu 2566
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Lmﬁd‘ﬁm - Hall, JW. & Mueller, H.G. (1997).Audiologists Desk Reference Volume | .
California: Singular  Publishing Group,Inc, 459.

- Northern, J.L.& Down MP.(1991). Hearing in children. 4 th ed. Baltimore: William
&Wilkins,99

68



WNUN d.21 9?]”361&]'1\‘1ﬂ'ﬁi’]EN']‘I.JNaﬁi’)ﬁ]ﬁu‘éiﬂﬂ’]ﬂ‘lﬂ%ﬂﬂa’m
- Type A tympanogram with present acoustic reflex.

- Type A tympanogram with absent acoustic reflex.

- Type A tympanogram with elevated acoustic reflex.

- Type A tympanogram with present ipsilateral acoustic reflex but absent of contralateral

acoustic reflex.

- Type A tympanogram with present of acoustic reflex within normal sensation level. (or

low sensation level suggested positive recruitment )

- Type A tympanogram with high static admittance. Acoustic reflex could not be measured

due to hypermobility of tympanic membrane.

-Type A tympanogram. Acoustic reflex could not be measured due to patient movement

during the test.

- Type A tympanogram. Air-tight seal could not be obtained during the acoustic reflex test.
- Type B tympanogram with absent acoustic reflex.

- Rounded peak tympanogram with absent acoustic reflex.

- Flat tympanogram.

- W-shape tympanogram; suggested possible middle ear effusion

- Type C tympanogram ( ....... daPa) with absent acoustic reflex.After Valsalva maneuver, the

peak pressure is still the same ( changes to be....... daPa).

- Type As tympanogram with absent of acoustic reflex.

- Type Ad tympanogram with absent acoustic reflex.

- Large ear canal volume; suggested possible perforation of tympanic membrane

- Difference of interaural ear canal volume greater than 0.5 cc; suggested possible tympanic

membrane perforation
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NUQN .22 f79819N1931891UNANTA  Otoacoustic emissions
NORMAL

- Normal DPOAEs findings.

- Normal TEOAEs findings.

- DPOAEs amplitudes remained well within normal limits at selected stimulus

frequencies.

- DP amplitudes were reliably recorded within normal adult limits for selected test

frequencies, providing some evidence of cochlear integrity.
- DPOAEs were clearly recorded bilaterally.

- DPOAEs findings were generally within (above) the adult normal region to stimulus

frequencies up to 8000 Hertz.
- DPOAEs were detectable bilaterally for several stimulus frequencies.
- DPOAEs amplitudes were remarkably robust within the (mid low) frequency regions.

- DPOAEs amplitudes were normal bilaterally. These findings were used to reassure

the patient that her/his cochlear function was normal.

- OAEs presence in a test was some proof of healthy cochlear and middle ear

function.

ABNORMAL
- Abnormal DPOAEs findings.
- Abnormal TEOAEs findings.
- No detectable DPOAEs activity.
- DPOAEs amplitudes for the left ear fell below normal limit.

- DPOAEs were not detected across the frequency region of 1000 to 8000 Hertz, even

though hearing sensitivity was generally within normal limits.

- For the right ear, there was a distinct (and abnormal) decrease in DPOAEs amplitude
in the 3000 Hz region, confirming cochlear dysfunction. DPOAEs were within normal

limits in the frequency region for the left ear.
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- DPOAEs amplitude below 0 dBSPL were considered abnormal. DPOAEs provided
evidence of cochlear dysfunction bilaterally in the high frequency region, despite the

normal audiometric findings. (High frequency tinnitus)

- This patient showed atypically large DPOAEs amplitude value despite hearing
threshold exceeding 40 dBHL.

NUIN §.23 A29819N155189IURNANTITNS BABUTEAUNTUENDS
Otoneurological assessment

1. ABR showed normal morphology, absolute latencies and interpeak latencies of all waves
at 90 dBnHL in both ears. The interaural latency differences were within normal limits. High

click rate ABR showed normal latency shift for wave V in both ears.

2. The waveform on the left ear showed well-formed peak LIl and V waves. The latency of
all peaks , however was delayed about 0.6 ms. relative to the normal range. The delay was
consistent with the presence of a severe high frequency sensitivity loss. The interpeak

latency was normal (4.0 ms.)

3. The response on the right ear showed a well defined peak wave | with no identifiable
later waves (Ill through V) . The latency of peak | was within the normal range. This result,
combined with the absence of subsequent waves , was consistent with right retrocochlear

disorder.

4. ABR showed abnormal results on both ears. On the left ear , wave | was at normal
latency but wave Il was slightly delayed and wave V was considerably delayed. On the right

ear only wave | appeared. No later waves could be observed.

5. Lt. ABR showed prolongation of wave V latency suggesting possible retrocochlear

pathology.
6. Rt. ABR showed poor waveform morphology when compared to the Lt.

7. Rt. ABR showed only wave | at the latency of....ms. at .....dBnHL suggesting possible

retrocochlear pathology.

8. There was no significant different in wave V latency for the presented stimuli of...../sec.
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9. ABR showed significant different in wave V latency for the presented stimuli of...../sec.

and ...../sec. which consistent to retrocochlear pathology.

10. The wave |-V latency value was abnormally prolonged, relative to normative data.There

was abnormal ILD for wave V.

11. Lt. ABR showed normal wave | latency but the absolute latencies of wave IV, interpeak
latencies of wave -l and I-V were markedly delayed. There was abnormal interaural

latency difference for wave V. This finding was consistent with retrocochlear pathology.

12. ABR showed normal waveform morphology. The absolute latencies of all waves were
prolonged. The interpeak latencies were within normal range. This ABR finding was

consistent with the conductive hearing loss.

13. ABR testing revealed no observable response to clicks at equipment limits on either ear.
No waves could be identified. The interpretation of the ABR could be confounded by the
presence of the severe high frequency sensorineural hearing loss. The ABR could not rule

out the retrocochlear pathology in this case.

Hearing assessment

1. ABR showed well-formed response with normal wave V latencies on both ears. The
absolute and interpeak latencies of all component waves were within normal limits.
Repeatable wave V response were elicited at intensity levels down to ..... dBnHL on both

ears.

2. Click ABR wave V could be identified down to..... dBnHL.

Normal click ABR threshold suggested normal hearing sensitivity between 1kHz and 4kHz.

3. ABR showed well-formed response to click stimuli at intensity levels consistent with

normal peripheral hearing at the least of high portion of the speech range.

4. ABR showed no recognizable wave | through V on either ear to clicks at the intensity
limits of the equipment. The absence of click ABR waveform at equipment limit suggested

severe or profound hearing loss within the 1-4 kHz frequency range.

5. ABR showed no detectable response with clicks and 500 Hz tone pips at ....dBnHL on both
ears. The absence of ABR waveform at the intensity limits of the equipment suggested

profound hearing loss both ears
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6. Click bone conduction ABR threshold could be identified down to ....dBnHL suggested

(normal/abnormal) sensory function.
LONEITB9B

1. Arnold, S.A. (2007). The auditory brainstem response. In Audiology: Diagnosis (2nd ed., pp.
426-442). Thieme.

NUIN §.24 AIDE19N1951891UNANSIA Auditory steady-state response(ASSR)

NINNIINDUAUDY
ASSR threshold levels were present in both ears.
The predicted behavioral responses were ..., .., ..., .. dB at ..., ..., ..., ...HzZ respectively.

Suggested : Normal hearing both ears.

nsdifinsmauaUaIUIANLE

(Rt.) (Lt.) ASSR responses were measurable only at 250, 500 and 1000 Hz.

The predicted behavioral responses were .., ... and ..., dB respectively.

Suggested: (Rt.) (Lt.) Profound hearing loss with residual hearing at low frequencies.

758 ASSR responses were measurable only at 250, 500 and 1000 Hz both ears.

nsallsifinisnauauag
(Rt.) (Lt.) ASSR testing showed no predicted behavioral responses at equipment limits.

158 No ASSRs were measured both ears, except at 2000 Hz.

NUN 8.25 A79819N193189TUNAATIY  Electrocochleography

1. ECochG showed normal morphology and SP/AP amplitude ratio (.......%).
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2. ECochG showed abnormally large SP/AP amplitude ratio (.......%) suggesting endolymphatic
hydrops.

3. ECochG showed enlarged SP/AP amplitude ratio (.......9%) ,which is a positive finding for
endolymphatic hydrops

LONE1591999

1. Ferraro, J.A. (2007). Electrocochleography. in Audiology: Diagnosis (2nd ed., pp. 426-442).

Thieme.
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Audiometry

VRA

Tympanometry

Acoustic

reflex

Acoustic

reflex decay

SISI

Tone decay

PI-PB

ABLB

OAEs

ABR

ASSR

AMLR

ALR

P 300
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ECochG

ENG

VNG

VEMP

VvHIT

SW

Rotatory chair

Posturography

Tinnitus

evaluation
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nuan 6.28 aguanngUlsadinlanduiaineuazuilunisya

TSN TUNR e FIATP e, USETUADU. e

1. doyamly

AuldLAn AUl

e AU e AL
WAy AU e, AU
WA AU e AU

HUae

wsntAa 89 5 U (early childhood) ... AU e e AU
579918 U (school-age) .. AU e e, Al
glve) @dutt) L AU e e AL

2. wlavesnslaou
2.1 Normal hearing
2.2 Conductive hearing loss
2.3 Sensorineural hearing loss
2.4 Mixed hearing loss
2.5 Profound hearing loss
3. Yszannveanmsliuanis uasmsiunaussonmnisléou
3.1 Audiometry
- Conventional audiometry
- Conditioned play audiometry
- Behavioral observation audiometry
3.2 VRA
3.3 Acoustic Immitance Measurement
3.4 ABLB
3.5 SIS|
3.6 Tone Decay
3.7 PI-PB
3.8 OAEs
- Screening OAEs
- Diagnostic OAEs
3.9 ABR
- AABR
- Diagnostic ABR
3.10 ASSR

AY

AU
AU
AU

Al
AU
AU
AU
AU
AU

AU
AU

AU
AU
AU
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3.11
3.12
3.13
3.14
3.15

AMLR
ALR

P 300
ECochG
ENG

3.16 VNG
3.17 VEMP
3.18 VvHIT
3.19 SW

3.20 Rotatory chair

3.21

3.22 Tinnitus evaluation

3.23
3.24
3.25
3.26
3.27
3.28
3.29
3.30
3.31
3.32

Posturography

nsiienuazUszdiugunsnitienisiangu
nswuzdin1sligunsaitienislasu
nsliAdsnwuasnsvanimaunsaigienislaou

MIviuuuy
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....... AU
...... AU
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...... AU
...... AU
...... AU
...... AU
...... Al
...... AU

unaefiun ; https://www.asha.org/practice-portal/clinical-topics/hearing-loss-in-

children/#collapse_6
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WuIN 8.29 ludesia

Soe () Suldshwse () dasnw () A5NUAN () LAWANITMTID

DUMVTE VR oo
HARTIANTTEADU .o sessssssssssssssssssessesssssssssssssssssssssssssssssssssssssssssssssesssssssesseee
1. SOUNA I TESt ..ot
2. Earphone:  Rbiceeee e

3. Conventional audiometry

Hearing Frequency SRT | WRS

Ear Threshold 250 500 1000 | 2000 | 4000 | 8000 | (dB) (%)

Right | A.C. (dB)

B.C. (dB)
Left | A.C. (dB)
B.C. (dB)
4. Tympanometry & Acoustic reflex R e
I OO SOUUUROUYUUEUURPUPUTUUTURYPURURTURURURUPUUURUIURRTROT, 0.2 ) N SO
D OAES ettt s et b bt bbbt ean s ne
6. ABR ettt bbbtk
T OtNEI ST ittt bbbttt
8. On hearing aid/Cl: Rt AAJUST e Vol........... date...einne.
Lt AdjUSt. e, Vol.......... date..ininan
(N3aULUUNE real ear measurement andl)
9. {jﬁgml,l,axmmmmamaq;:iﬂammﬁ ..............................................................................
1 NI
(e )
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