Downloaded from http://journals.tums.ac.ir on Wednesday, January 18, 2012

[ Downloaded from journals.tums.ac.ir on 2025-01-09 ]

Y7-£7 AYAZ A oolods N7 093 - Yl g SSKib [e}J.c NUES RRE U PY RN 1 K F g PN )

. &

@ Moo (VLS )52 )3 320 dBlw (29w

by 9 (gl Sl 3,8es o)y

&

b il (51,13 3131 5 lgiad Slajenli [ Flg)e

T 5] (Sato dgruma 55D =T (6l oo 53 T (gen iyt 553 gk 112

Ol s

Sy pole olutily s sl pole (oS (ool b g 1)) ol S
Il Gy Kby pole oSl i pale g puluislyy 01Siils puluily, 095 Jbolil '
ol el (S5 pole oSty (sl psle oSy (sl b pole 095 Sl
Ol el (K3 pole ol (S 00 (g 5I5 (58 095 ol

LEVCCS

- Jsks 3 )Slas (ak 3)le | i ums ool S GB6 SYMST 31,581 55 (plgid ume g a3l 3Slos sl o Sojlul 1B g dise
2ot Gl g (g3l (389550 Juwily 9 (355 Sgo b JenS) Sl ozl 3Slee (gu)p Baa b 3l adllae )l 3, (93l g sl
8 plsl (b (2l Lol g 2lgid (Slojenl / Slgyes 4 Mise (VWS 5o 5l (2955 59, oo 4Bl

Loy 808 5 Jlos VETe s odgaime 13 (595 YY) (algnd lojanli / lgygi ar Hive JUuS )52 V7 (555 ol (sabaio aslllas 3 gty 22 (409
Gl g Q9 (955 Jeiliy (595 () (Fge sl Gl @l 9 €85 g iz 93 I Jlo VT g 0390000 3 (b (glgid
D3)5 ydS g oy a2l o5 Ol 9 (95 iz e b BT D g dualie 09,5 93 )3 jae aBle olgtd

5 08l GlagmlS B > (2lsdeS b pl S gl 5 39 s TAIN 3505 )3 (algid o bawgie algnd (Slojenli [ Slgysi 4 Mie 31,31 1> slaaidly
Labss plos 3 (595 ShS (o ladens )90 93 2 & (2l (Slojenl [ Shgyg & Mive (slagidgs 53 il 1y (Slohd 0 VL Lo (s
A8l 5 a5l (89S Jpmilty (o5San S A 003550 alels g i loj e gy Sp335 sals 31,31 )3 grsly bawgito 4y o] (Sl 9 35
0575 B9,5ee Jeily 5 (555 G35 (Fgo sl S alal 25 YL gy sme s L )8l 4 s st (Slojeali [ Shg)g 4 Ve
Slezenl ] Slgys o Mia (VLS5 53 bl 3 gl 139 ,Sse Lty (slacs,sSojlil (32 2 o Gl 5 392 (2lgideS (lise 51 Jituwe
22355 oo (sl S 25 3 b (o a0 4Bl (lgid Fualy 2l

-5 L pl S gl UK alsid slaaitiol i 4y s iens S S0 b lsid Slojenl /Sl 4 SeSitie (VLS )iy )3 3 oS A
P35 Sy Sl sl 33 2 (S0ilal 5 005 a5 jin Al g nly W OB ) 3 el Sl Blo g ol SlalS o s
Db 0 dnogi ol (Je dghe 3Sdas () 3 gile (289550 el

so el l5d Gy il (B9)See Sl (355 Fyo sl (alsid Slojeali Shsyg 1 s lS 1

coas jl oL olens <YM 5l,:8 > Response: ABR)
S8 u_>9)l> ‘_ngb.\.,)S w] LY Joy).a oYM 9 (_;;‘9»»
oS N it o) (oS S (Sl oS
23155 9 0ad adgi (gl (2l (F9e Sl ghe awg

doNo
as g o3 3y Slas S5gle b slags ySojlul
(Otoacoustic Emission: g5  Soo (sla fud silo  olgis

(Cochlear Microphonic: yg5ds —89,Sue Juwsits OAES)
(Auditory Brainstem ;e a8lw oleids gl s CM)

zjafari@uswr.ac.ir E-mail: )l isesly § e jae pole oKl Glas! pole  img3s 09,5 sl pole 09,5 1) g dkkwns 93


https://journals.tums.ac.ir/aud/article-1-154-en.html

Downloaded from http://journals.tums.ac.ir on Wednesday, January 18, 2012

[ Downloaded from journals.tums.ac.ir on 2025-01-09 ]

Y oblen 5 s hma 05

ol sl 4 5 Cusl culial " 2lsis g9 Blsis (laasce
(Auditory " oles Slejenl/ Sligys ojle jl oolatul
.39 s 4oy Neuropathy/Dys-synchrony: AN/AD)
opae ey b cawd jlasT Jbs o S5 @yle 4 (YY)
1S e plie ass 4 |y aas laans, alss Slojes
JUgST (slo gy 0 ABR s pae (2l (Gl jonl)
Seo slaJslw cuwl 50 )3 4 (axsonal neuropathy)
il byrye amas gl Slojenl & Lolul cal (Soas 51
el o3t s I (slaigp 2 | Jie (sl 5
(VF) a5l blg,l 5o

5, Slos 4y AN/AD a0 M 31,8l ;> OAES cus
o)l JWST 5l > ()5 So— sl (b
b e 3 Slas «Olalllae (S 50 b ool b (VMY )0l
ol oad ()55 ST ol )3 Gg5e (oo slashe
“Jsbw 90 yb b Jols CM &S Canl 0y ()l by wry o
au Mo ol 81 3 (BgFeY) cowl (A3 g )5 s sl
) 5] o b es iz b g 0333 5,1 CM gl AN/AD
ol S4Bl ) g (YOAX) 3950 ol LISCSS S yoma
PSP VL BT S RGN D WA w1 SLEPT S v | R LY
555y, (53 JouS el S0 AN/AD 3 e L oo
(Transient Evoked OAEs: g5 i 5 Sy o
s Rance «_dlas )3 (10).53, 55 osal__ie TEOAES)
Tl e pmle 555 WY 0 e (555 YY (55, (VF) S
LS 5 SAIT adllas )3 .4,5,55 s OAES esly CM
=5 AN/AD a4 Mo (VL5550 5 L5355 59 (V7)
ol odnlie 598 FY I (Mo pd Y4) 565 V4 > TEOAES

3 osbize oy 3y CM gealy o 55 L6
ok 45 02)M5 9 052y I &5 sl (Sloxi S Jouily
) csibe cslosels bz 1 by 5 oa s ol i
Gl (e Gl Gl S Jondly ol (Mg £)md e LS
s i oS yome Sl (2SSl alols 5 oS
a8 gl dY) o, San g Starr adllae )3 ¢ Jlte (sl 23,8 o
L AN/AD & Mie g oxebs 31,31 5| 2,5 5 CM 250
CM o )F cod al e ¥/ £ofy Suay ole;
Cusl Sy ol 9 5 o0 e |) Gl < S oS pome Cplad

ol 2 2B U85S Gl 5 (89,50 )8 L (b
J—obs L (Transient) 1,5 S ol S50 4y
=S 3 (V9)) B¢ e cu ((Distortion product) gzlsge!
o Uy aieSilyy cOAES ¢ g3l eliio b (gla_slsns
D95 (st Sem Sty AY) Al e 2015 | a3y ol
she 33 p calls Juols 85 ol ol ity Joli (CM)
o) sl JLo g (¥ Y )l (2B 5 (B (Sge sl
5 e il g Gl e 2815 L 45, ] o Joko
48 39 oo g lpid (ovas e )3 o)Ll bawy
IV I glsel 5 ol came clled Jols 1 T zloal ol
pas ((F=A) e dBl olgids sl ylidle jl asls Vg
5 YL 3,lll Gl ol 93) ABR s M |y sanlite
09 (Sye S sk (b 3Slee g 2lgid cuac 5 Sloe
(&_\Y‘).J)b O)LMJ‘

claaliw] 4 cows jSlams HliS Sy bl
Ladl (952 (omeeb e b ABR lool 3955 9 pl S0l )3 (ol
LI oSl UK ¢ gl (slaosipS 3,Skas Lais LS 5
Bl o MBSy ay o9 4 g )laS Sy HUlgs ol 8l oyl
LK 5 (VAGWAYF) asily zals b o Sloj slasles
el cle Gl (B35 Sy—o LS5,
(\‘\9\9‘\0‘\\"\ . c\c)

Lain IS )3 oleid cuns 3,8kae M il g
(auditory " olyis Sligyec ool slaossns 5, Sles
Mo 31,81 51 g )lams 43 4> )51 5545 0 0000 NEUTOphaty)
Glacl 1505 e (b b g 9Tl L oges S5
Ci—ddd cae (65500 et o (Vo 9)ANY) oo
Ye-¥. 94> )2 s d)9.lo 4 ‘.)9»:369 sdnlin (YYsY\c\;’)
oy A Loyt g JS o lgd (Shgyg (255 2)lge 2o
Sy OYUBT]) (Ko V0 o Vb @Me oy b ohlow
aS olasdang b b ol b (WW)aed o LSS ogas
Sse sl B ol wilo il glopslSe (95
12 Lositins Cal (800 45 005 83 el py JMS] ) gl LB
oy o8 il acils WU Lleid coas 3 ,Slas

VWWAZ O\ oplass N7 0095 - 0l pag S5 3s [e}J.c olils (s il 93 0 38l - Suolisdy 5ol gy


https://journals.tums.ac.ir/aud/article-1-154-en.html

Downloaded from http://journals.tums.ac.ir on Wednesday, January 18, 2012

[ Downloaded from journals.tums.ac.ir on 2025-01-09 ]

e Lo 0l / 53995 s Mixe IS ) 33 )3 jite a8l loiih ganly 5 o phs Slagmly 3Slee s TA

(ol S3) (S o (sl > 3 I S g (senls,
s 3,818 55 aalis 09,5 )3 g 03,55 ookl ] )
Jlw V=Y w odgaze )3 (5 A g 050 A) Cwd cl
5 las jo b an a8 wily H1,8 (Jlo VY- £ VA :Ske)
55 ol Lo plon 655 4l 85 allohs 38
ol 9 S8 o ol SNt 5 (B cae 5]
las aoog Sbemeiily LIl ol 8l opluds Gloasl il
03)S pMel adlllas > eS80 a1y 095 Jlod o8 JoSS L )3
KHYY

V5 ILO i OAEs o&iws> L TEOAES jilsjl
S y>o &)l L OAEs System 88 Dpi Otodynamics Ltd
A5 pbol A+=AF dB pSPL suis polaw o Jas e SIS
Sloj oy S e V8 &4 ol 3 (Sgo oS 5
2 b OAES Yo 1008 e :0ke 4l Lo V-
Flas oS oo ) 5 o a8l Juo Vo B/ Sloj (g0d90000
2 o3 VB 5l iy gl 5523 5 Ly ¥ B gl el
D 5olST b aw Jslas

Bio-Logic  Ji—s AEP sl%iw> L ABR jislsl
5 b plodl (55T b, 4 System 580-NA VPRO
Lo g odedS jl,0 ey 40 €59 (g5, 38l ptalojl plosl oy
Sl el il 8 col il Cundg jd At slapdds
plos uiliel g i eslawl ER3 3D 565 51 Sy e
el GMB] &S (6o 4y 13,5 Lais & K 455 lang xSl
%9y ) ABR cd )3 g5y ¥ KE 5 (639,58 90 g
(Sl (g9) waSwo e 39, 3S]l) AU S (4,554 xSl
003 29,380 5 oalojl (355 abgtile g9 pegSan 9
bl o=V (Sloj oyt (Sl (B95 ASgtale s
Syoo g ¥eVerr Hz jhd L Feve BV eve sl 55ko
Slaws LAe dB nHL ol pda s )0 iy Seo Vo v SIS
Sy YIF g WY 15580 jolie g adl (o )L YV S o0
5 oslawl AN/AD 4 M 13l 45 agls 4o

ABR 4t (as i i (st 1 OM el
Oinlojl ()] e Cras 9 CM gowly Lauseids (gl b auisls
YA© (S il g b pbl bluwl 5 oST5 clad 5 L ABR

D005 oalawl cdnd 1ok L CM wly jad ywsSxe 450

C ool plis (VV) 29 o oanlio (oas slagsly > &S
555> s Sl (ol 5 (o515 o 1 gl
Djlw e pl el Iy ABR 1 290 ) o] S5 9 CM
au Mo 33l 50 aS Cung Cawd p gladlas ol 5o
6L2035,5 5, Slos Lolait] (o w2 b 31,51 s AN/AD
9y ol gasdlas bl oold )8 dalllas dyg0 |y g3l
2 sl b oly8l g ANJAD & Mie YWS )5 5l (29,5
9 o9l slaods S 5y Slae (JLw Y5 U VY o odgice
ABR 5 CM TEOAEs (sLagwly o Uy ilsid cuas
855 )18 s 3y90 LBl 05 b b3yl 13 9 43)5 (o)

™I P95
@ Mo (YW, 50 5l (29,5 595 ol (shaie adllas
ST &5 8,5 )90 (255 1Y) (2lgd Slojenl [ Sbgye
oLty dale s 4 sliwl Ly e 5Ysb adlllas ;> WS Lyl
Bl (@Ulg 2 Jals ()l g ptemdl 5 plS23))
o3ly (il Slitel (Slgeenl) jrg5 ypd> 53 g CgS 13 ol
ol b 5l wads ialS 5 ¢ olaibeS liee b e 5
L b mme coglas o b (owd #V 0 g dy JUSw Cod 3 034
CaiS g LuilS)h ples s plod slagyges] p oanb o)
oo Sy cla il s o (gap detection) assg
0390 %0 ) Cud JBB) OAES ((cule) saw)Sd g (gwjlon
03930 33 S JB) (Soile (S89)See Jeuilly f (orbo 318
Ve 5 1 €d) AMLR (gl e pis) ABR ( anbs 51,8
5 (So9doles 9 55 e Jods 4y -8 90 )5 ils]
(Magnetic Resonance  —wablize 35055 (6,5 py2g0a5
auls Ly g ol 255 Cge 31 JLosin) Imaging: MRI)
Sl Clalee ((lpd (mas slaoly g jae > pSLaS
9o # ) L Jhgw coas (s 9 (555 0 4nls 295)
Jolis 18l ol g0 0 030> st (diseel Shgyes il
V=¥ dw odgdze 13 ()55 5950 Vo) Cowd Cunly 2,8 V5
S0 Sy aS wng (Jlw Ve/e O/ 1 Sle) Sl
4l gy w85 )18 adllas 3)90 (5 3 @ly selid gl
pas Jds 4 Lal gy oids pudald 5 52950 Saows Mo 31,81

VWWAZ ) ol N7 0095 - Ol g (S5 js f,lc olisls skl 93 0 3SuilS - Sl 5l it


https://journals.tums.ac.ir/aud/article-1-154-en.html

Downloaded from http://journals.tums.ac.ir on Wednesday, January 18, 2012

[ Downloaded from journals.tums.ac.ir on 2025-01-09 ]

PR Obles 5.6 p0e 1,0)

S5 (b 21588 2)90 ¥ g (22 TVY) Blio ol Sl
oS8y ¢ yuibiosl (6500l 3 00,5 sdalie (Ao yd FIY) LugSas
o Mg 2,81 a8 )3 (0955 5 (guiled ) & (Spe
23l 5439 AN/AD

Gl S 5 o dep) S5 i Siln ) g
Oy Sl 0 00Dy LS dalllas 590 09,5 ¢ ;3 TEOAES
mire Gl Gy Sl g 6T ey Lawgie )3 09,5 93
S 5355 39 5 4y (D> 1) g S5 asmlie (5
o 9o SlaghsS 4l TEOAES « olgid (Shg)s
99 o2 93 Oon dalllae )50 09)5 93 p2 3 35
Ao sdalide (gl xe @glss TEOAES Fwly o 565
[p>+1-0)

I zoo aseoly g Stigs loj u5lie dalis 3,81 )
5 db oo VSO +/\Y) 5t 48l 450l (gla il
5 abilo YVS - V8) T zgo ey 5,50 +/YAZ </1)
5 4l leo ONFVE +/Y-) V 2o o (g 9550 +/F5 £ <[5
2 Lol ccisly jly8 jlua odgize (o (cdg 9,800 +/FYE /N0
pLonl 5 Sy o shisi talS ni pale AN/AD 4 Mo 3l 3
il 38l 5 asl  YIF g VWY YY) G50 3laws ds b 905
23,55 Ll ABR glaal | o o sl < Sl 0o
e < Sep o 315 8IS L o 390 331 5] S e
i oo g (Sdg 95Ssm <) 290) hund aeb LV
Gls aS 0 odmlie (565 93y (Al eo V/+ dgas) YL
V USS by e Gl s plon el LSTL 5 el
a M ol 381 51 (5 > ABR aseis g TEOAES (pl 390l
Gl 04 031> L AN/AD

MAICO MA a5 yiogdl olSuws b (ol oy (5 yiegsd]
il il oy Ly uiltien] (g g0l 9 53
Ol d S 5l 2 )b g5, 5 i A plosl MAICO MI 26
Jools liuabsl oslaiwl 3y50 (sleplKiwd als 5, Slas  wyd o
23,8
15 SPSS 12 g ,Lal 33l 5 51 ookl b Wnodls Luboxs
"o usl.o.? P LS‘)’. uﬁ)f Oy IR Lﬁ)bu-’:"‘ CJ@»
5 el ol 8l g AN/AD & Mis 3148l 09,3 93 gl (yw o
&l 9 e T )lal ol J olai )90 lapsivlof] ) S, o
b odlil (295 T gylol oigeil ) b (5 iS5 (g
93CM g TEOAES islojl guls 9 oy oy b5yl (owyp 51y
(Pure Tone ,alls 5 slaatw bwgio fw bl e
09051 3 CM 3 TEOAES gusly 4el> 3lie b Average: PTA)

2935 030l (g (Kot (5 bl

sl
DAL 5 lgs claaibunl buwgie cpsls adllas 4
YAAY £VA 0+ 0l AN/AD 4 M 1,8l 5 (PTA)
mr GBS 5 gd TYIB £ Y-/ = Cady 5S) o
2 g (Ve=Ve dB HL odgime 3 J wd OY/V+ 2 VO/¥-
4 (+—0 dB HL odga00 ) Jo owd VA £ V/¥0 aali o8l
2y b 365 Y AN/AD @ Mie Y35 53 el cawd
(22> YVIB) ;oMo olgidsnS b (555 VY (duo 3 £IY) Lanbo
VOIN) (355 A 5 (damsd YVIY) i il b oS -
S 090 50 b sdalidie Wb U lawgie oledeS b (1)
oS 3y90 Yo c ANJAD & Mice (555 YY )3 pl)S500
@lgdnS 390 Ve (103 FVI0) (i3l (slopuilS 6 5

e 129 390 09; 99 4 TEOAESs Ewb ol 9 LS;.:AJ)‘)SJ dld wfvlm =) Jg»

(o 1,501) TEOAES Glasuie il

(wo,3) Gl O (a0 3) Fwly (g 2dy,],S5

(dB) Zewly aiels 31,31

(FIV-) QF (V/o-) ar/vy

(V/¥-) 20/5- (F/11) a¥/a-

(F/+) /-

(V/£5) V¥IAY

(n=05g5 ¥+) ol ylow

(n=_45 YY) a2l ol 81

VWWAZ O\ oplass N7 0095 - 0l pag S5 3s [e}J.c olils (s il 93 0 38l - Suolisdy 5ol gy


https://journals.tums.ac.ir/aud/article-1-154-en.html

Downloaded from http://journals.tums.ac.ir on Wednesday, January 18, 2012

[ Downloaded from journals.tums.ac.ir on 2025-01-09 ]

e o 300l / Sh9) o5 & Mine YIS ) 33 )3 se a8l  lgih Zwly 9 (9 slagwly 3 )hec w) 2 f.

(Hz) il 5
& I i o A T S0 AT B0 Stimlxs TL088 DP+TEOREs US.68YE| 2B Response EET | NOISEnwer 37.98
o T T 1 _3pa- [Patient: 1
0 ya T I l Er.. Case:
T . ' 1&r i ‘_3___: - F |f"“'_ - te. . ...
il 10 = LAY e —‘—€ P =3P |
dB) 20 f,"rj‘{} [ : | 4ns | [re Enter Potient Data
(HL 30 ! L ‘ Responte UaveForn
‘_{
40 Hl Help
~d4= 14/
50 i \.’}—IC}/ * B.5aPa o \
| (Z8dB) A
50.‘ | . | 1 h ‘1 B ‘ i
70f : canm 8 3 [llﬁv i ‘If*l ,hl |
a0t 1l ‘r‘,g-”-.'ll i
[ | ] ] ] I fj | | \“ J Iy v h
30 I j
1 1 I L
o0 — [we
I ]
110 —
| 1 i 1B
120 s
Aﬁ‘?*“ I’; L p‘,f%bl TEOAES &wl
owly Wil )8 80 [ /div] i L
| | i I 3 i
. ; |
Lo
sbbansil Colad U CM ey oo

mLannHLlP(--- Ak

2oL aopHt L Sl LA

Ims]

.0 00 1.0 20 30 40 50 B0 70 B0 90 100

3539 nf pale (x5 0 b Liie & yobylad AN/AD & Yiso gledles 10 35 ;5 ABR coegis s TEOAES geasly «l S350 =) JSu5

S 55 Bami il b oS Jlo 43 «uils 3939 (VA AB) 51593 TEOAES gl chaogio 3o 5 oyl (s uilS 13 )3 o lginieS
9ol 51l 1> CM gely ¢ bolanil 4 o815 51 el Condad yund Uy oiis sl Sewly ABR 5 (a5 43 Sy ,506 ¥/F s )

Sl ()5 il 5 (Saind oloj bawgie 13 09,5 93
3)9- 095 93 3 gk cpl G G med 9 CML ugSan
Cawl S5 PGB (P<+/+0) by i 1y (g)ls dre iglds ¢y
SERWINCISER I DRLEE SR VIt
20 Cdill D g (6 Gxe gldl 565 40 9 i 93 ;3 CM
st Lo Sy e ) S 2 CM gl ¥ IS5

ol 04 03> L mido

> doldl anl duo O 3945 U oS 391 o B ABR

LB Al gl aels g (Sties loj nSles ¥ Jgi 5

L 055 i Sk ol eSian M g

3)9 095 93 > CM e (1o (izmod 9 CM pogSna

Gly ool 4 Jol cindy 93 ) 5l J3I e sl ool anlllae

Oilae g o sdalie a5 job ylan )1y o)Ll Fwly Hlse

ao M (YLuS,)5 ;0 CM Gas g aoly o Siaps oylsj
25 sl oo el Yl ks 38 & s AN/AD

VA7 ) oolaid A7 095 - 0l pas Kb o pole oliuls ikl 5 0 KIS - ulish ol gisd


https://journals.tums.ac.ir/aud/article-1-154-en.html

Downloaded from http://journals.tums.ac.ir on Wednesday, January 18, 2012

[ Downloaded from journals.tums.ac.ir on 2025-01-09 ]

PV Obles 5 s aen )

adllle 3590 89,5 93 13 CM (wgSiro 5L Ald (2 58552 9 (gl 0 g dlold ¢ SaG loj (pile =Y Jgu

9 (M9 Sue Jawily (sl anaseiio (jlre B o5l) pKile

CM Oue U op S maal 5B gl doals 08,50 (Siied gloj ol (N (yloj

(ms) (1) weSze (nv) ywoSze (MS) weSxo ;8 (mS) weSxo 310 31,481
(-IVY) Y1) (+/\Y) - Iv# (+1+5) - "5 (+/¥¥) V/¥o («1\Y) +I¥D (=365 YY) ol ylows
[ASYRVAY (+/+Y) - /¥~ (+/-0) </ \¥ (-1\8) < IV~ (+1NY) Iy (n=595 YY) a2l of 431

VA J/-%0 NS’ NS’ p

395 I3 gine *

o Mo (LS55 9 (VLS5 Capnoz 93 o0
wabl L sla WilSys o olgdeS ssalie AN/AD
doyd YA 5 (VY) o) Ken g Rance aslllas )3 sl (ol
» (8) Oba 4 Sininger 4 (V) ;l,LSen 5 Starr adllas 3 o
5L S B il S allln 3,500 sla S Ao T
PSS YL GuilS 3 e b S cldllas pl jd b sanlie
2o Ve Loy ol gl ae - s slalgnd il
2 35 (V) obdgesme g (solayd adllas )3 .005,5 (5155 )50
oanlido (3l (lS58 1S g3l oy 3590 slon 7 51 slow
lodnsS (hlaw dod Fr 5l i > ol aslllas jo 0
d529 SISy algteS bl pow S 350> 13 g (3l ulS 3
Sy oYL Jlglyd ¢ L8 Slalllas Sy 4 s &7 il

(60 [uv/civ]

&y

M
| l\ b 2lpd b 3,3 5| ABR
\ il v

\\ i j\ v )\

/
B2R 90 rHl {_,“r\vrr \/l\/f At

40 00 10 20 30 40 S50 60 70 80 40 100

2 TEOAES guly ¢liee 9 oo o s)lel Jelos o
odnlino (gl sxe blo)l wals ol 8l g AN/AD & Mo 3l 3l
L5 CM (slacs o)l 5 o g bl (s 53 03,55
Slsine oS alaly (yogSan 6 AB (585 Aeld § (o (0
(/508 = Sisod copd g o[+ 1A= b bne Jade) Cuily 3939
i) oy S 15 8 () S ol o 352015 3
als ol diely g (F4/00Y = Stused Copd g +[++¥ =I5 Jne
s (3 VY = St s 5 1Y =g 3 im0

claaliwl bowgo s AN/AD 4 Mg 518 5
O oeoxed 9 TEOAES geal acisls 5 palls (5 olgid
CM g San 56 s 1y, 38,50 5 4l5 )yl dsols 5 PTA
CM TEOAES gusly ol 0t otalio 6o sine (Siusod
D71+ 0)392 513,55 32 6 333 5l 095 93 )3 ABR

v Tf [ Fdive]
!
CM

\ A AN/AD 4 Mo 53,5 51 ABR

'

\op

Y
B1 R 97 ntil] -} "'_'I \'{\ Y Y e N T O
\ ™ b Ll Y VW

B2R 97 nHl -} - /'.\ar-‘_,r‘v——‘—'ﬂw,\%/\\_\nﬁ b -

Ii | [ms]

1.0 1.0 30 50 1] 3.0

gl AN/AD a3 Yiso 3,5 43 . samb stlgiud b (63,8 s AN/AD s Yoo (3,3 , ABR i (1l 13 CM gowly =Y JSUi5
5,15 aoldl ali dao ¥/ dgus U &S 29 0 b0 (55,0 CM

VWWAZ O\ oplass N7 0095 - 0l pag S5 3s [e}J.c olils (s il 93 0 38l - Suolisdy 5ol gy


https://journals.tums.ac.ir/aud/article-1-154-en.html

Downloaded from http://journals.tums.ac.ir on Wednesday, January 18, 2012

[ Downloaded from journals.tums.ac.ir on 2025-01-09 ]

e o 300 / Sbi9) o5 & Wine YIS ) o 0 e a8l lgih by 9 9 ks Slagwl > )Sdec w) Y

Soe pzpan i i (25 Sgm sl oo s G
g b cdld 55 Sge slaJokw da y5sS cpl 55
Lol ity CM gouly 15 sl (515 032,33 5 0520 & B
09 SelSe Jloel wiilgs as il o ol (o5 &
090 b (gim Oldllas jd s L |y OAES sl (¢l
Il (o OM 2y e 5 § g o sLm oo
5 L5065 (69, o )LSer ¢ Starr asllas ) (VY 4VF ).
Y+) o952 ,» TEOAEs AN/AD 4 Mo YLLS 5
o= dadllas ol 30 ((V8) 0, S5 e (595 FY I (1o pd
ladal) OAES pue Ly 5925 5 5)5) (algid (slasilin]
oy 9 (VF) Rance dadlas slaassl Ly oS s ssnli
Gl 38lg5 43 pols

B Al Sy kel g (Saigg loj pl> adlllas 5
oy8l ay s AN/AD @ Mioe YWy 5 0 CM osSiee
CM Zwly e cpicmon Dy pYL a2 BB olee 4 ol
ol |y (gypSanie ol wald ol 8l 4 cons Wi 31,81 45
Ui Sde 4 35 (V) o en ¢ StarT adllas (5 (Y Jods)ols
a Mo oy 8l )0 CM Zewly 5V daly g 4l Lo ¥ 5
ot ay CM aeby Lili8l cde an g j0.05 o)Lil AN/AD
A dx s b Cuwl odd 0,5l (OCB) Jgjls - (Sgj lsdiwd
A Mol 3l D OAES o5 w)S> il S a S ol
Jleasl ol (V4 )9 ond sambie 2lgis Slazenlil Slg)s
S Cullad yinli8l o9 OCB >)Slas S| a8 51> 3959
ot yolis Cpiomen 20d el |) CM Zwl 5V dlhy 4
sl Jow pdglio p le o Sl il Sl sl
el YV oF)Les cel |) CM aioly iuljal o aisliS 3l Seo
dy90 Slgulio YMBT 4y Mie AN/AD &y Miws 3l 31 >yl
RO PESY]

o Mie 33 95 sla bS5l (S ) pil oy
5 933,55 ¢ud TEOAES (Juw ¥+ o Y&y L AN/AD
5 e Al o 4y 8l 3 gl ] S5 oS
8 4k (S5 aials G ANJAD 4 Mie (VLS )50
ald gl anels g (Siipg loj o aalis 33] 5 g CM ugSae
=5 o) Len ¢ Starr adlas ;5 .cusls 156 CM ugSas ;18
ol 355 ué e oo G331 L OAE gl 53, s Jl &

ao Mo ol 81 5l g )bus jd 45 ey Ly Starr
oalS Sl algi e ol S 8 alsideS (2lotd (Sho)y
Se9:9) G sl i 3 gl e slaar s,
il slacsdgyg 4 gl Glojen (ials L o JUsws]
OYLS )5 )3 4l dn dagi b ogd (6 (atsdeed (Slg)9))
ol a1y Wbl pu G135 Wl (2l5id (Slgyy 4 e
355 3939 55 Jlein] cpl cunidls bgsye o)lygl nas (slaass,
(Olive- [ gjls o) (e (slodidh) ol 45
» gl Comwlus 4 13U L Cochlear Bundle: OCB)
(VA). 2l awsly i bwgio do 50 olgideS sl

5l i oAb o AN/AD go590 b Ylie ST 55
U Mo 039450 53 olgideS b o]yl 4 ¢ e0Mee 1A+ and
Cromuw dy il S ol (Ve VAN ).l 00 0Ll Lawgio
il dly ol 51 bl (S (e Sl Sl
2 ANJAD 4y Mo ylans sl 51 (6l s &S
5 ool lsis Lyl slaasl mls sl ol
) la b Slllls ool 45,5 S 90 Sl s 550
odnlin Jloisl AN/AD 4 Miwe o8l > oS cuwl 00l s
2 e Jb ol b Y8V YD) 0> dg3g (slaidnS calise s ys
b 2leid o Mo 213l lgid sloalil ol (g
asllas sladsgel aSula dogr bcudld Hl)8 Lud bwgio U
bl @l Slyeal o5 woly oo JSits SlaS ) p5l>
9o (bl 9 ()L Al (5 g pregdl) by (olgid
ol £ LB s pobas ol 5YL Jllyd o9 o5 gl gl

09 (955 Joily 93 I addS Slalllas
38es ooy 9 sl (OAES) (395 (S5 s oS 5 (CM)
[ Slagsg am Mo 2,81 (pLuslid ) 3l (Jge (sl Jsh
FIV 1 ol aslllas )5 .ol ouds odlatwl olgus Jlojenl
4,3, ¢ TEOAES AN/AD L cla_ssS (5,50 ¥) sy
s Rance adllas > .cily 3959 CM d)ly0 45" )5 Ll
U555 V8 1> TEOAES gl e (355 YT (g5, oyl
o e (10,0 AV/B) 555 VY 10 5 s odaliie (Lo yd YA/D)
6oy (VF).13,S5 s TEOAES pely CM el
O 5148l £ S5 ol el e (o sl Sl
ol Ly g Slo G55 Sip 65 Jlanl 4 plgiee alex

VWWAZ ) oplosis A7 0095 - 0l g (S5 3 f,lc LU RIE TH PLF NN 4] K F R PN )


https://journals.tums.ac.ir/aud/article-1-154-en.html

Downloaded from http://journals.tums.ac.ir on Wednesday, January 18, 2012

[ Downloaded from journals.tums.ac.ir on 2025-01-09 ]

Y Obles 5 i o)

30,5 sdaliin SYeb (St yloj g cuns ab LV 250
2 A e g7 cduds lod (0l LSO L g cuils ol &S
Oleis an S50 i 5L anb 31,31 5| ABR e
L ((Y0).cwl 0as (5535 Suliw il yuss 0068 uSsio
SLel ] zoo L aS ABR awoly cals p3 G p00 slaws il 53]
Sl 38l cglgel yoals (Sain (laj g 4Bl Al 9 oo
3 b g mlisms Gy Sl 0 58T 0l p3lSe koo
5 b 5 (ol b 5 (e (slo s 0355 ialS
dgdze 5 Ylainl bl Lacy )05 3 (el jo )Mo 5l cusilas
st BB Camlus V zge cud a5 AN/AD & Mie 3l
Sl W] o5 cdd o lis S0 Dlis 4 s |

(YA).cowl g yloo

S5 Aol
Wb alpd Slagyg plyte cod 4 Gy
sy (VA ol (YMS] I g)S Lol g o
s g ol (Vg (A1 (Sge lasho (V olgid
Sheseali [ Shgys 4 Mo S31 51 oolaai (59) ol adlllan
Sloolyl dgeze b NS gl M1 & 8,8 &0 lsi
oy ol oy B Gl g odd edy jasuls el
lodeS YL £on (1 23903 o)Ll 3)l90 cul 4 g oo
1 bwgio b oMo s 53 alsid 2als b Glo oyly el )3
5l ool ol L AN/AD s Mo LS50 5 oles 313
OAES ol 93 15 ol & 4255 ©55 (Y S 5,5 ials
ialS Jxl (7 Sgsls slossyS 5 Sles gy 0 CM
AN/AD ay Meo 513l 53 oy 2ali3! L CM 5 OAES geusly
(8 gCM 3 TEOAES zulss yu (395 § Cammi il pas (F
TEOAES fuwl awl> 5 (slaidsnS liee o bliyl 5959 pas
5 SIS ol Slij 0313 3883 (g sl 4 oyt

Dy 8 5Ll s oy oleMbl o) (Sloyd sl b,

Saomw 3 ool b Sle 1565 JSuiio o (gloaiis” yogasve
aSAN/AD b S555 95 (595 (6,500 adlllas ;0 (VF). 0 0,L]
= JeS 395 loj S b )5 s CM 9 OAESs jlel )
£obo Somws 1 o3itl b gl sl 58y ol Jlo
lassl s o )LSen o Starr adllas ;o Lol o)l ol
e g9y (1le p3l adllae > (V)05 155
Sde glp o 1y ol 5l eoliw] (gaiedgw pas s 4 o Saouw
2 el 5yt 9,55 55 (ol S, ) oS
3 ol a3l 6l ol g Koo ) o3l pils adlllas
ploul &yao jd Uilonis didlids jod oloj CubdS b yogS
o denj ol 3 Ol WL SS5 diges @ 59y adlllas
Oty o 3l gl ond (b le; e 8l Cund (gl
Cunol Slegdge 5l yol (pl g cCunl 00 pigy 35 OAES zuwl
a2 Lol o 3 (W)l |yt (g 9 adlllas oS
Jeilty OAES gl 58y il Gjgo 0 o> &S cpl &
&ly— OAES s CM gl 90 o s o )l 8 SM
5 iz ol alllae )3 oy 3)50 09)5 93 1
il 151 CM g TEOAES ol 1 (e «cusly) 35
CM 3 TEOAES gl anld g olgudnS oo cp peicrod
L Lozl ool (SHp o OHle 4 .ais saalin Dbl
35 o) o Starr aslllas > el (blsyl olguseS ol
@l = @lideS Gliwe 5 U095 (i WU pae
V zso opmed ddlllas oyl )d (V)0 o)lsl CM 3 TEOAESs
o LlaieS dwp VY I zss olé )3 ABR b
o) Sk (i lej g (g 955w /N bawgle) inis
losenl Lid Jlasl as 05,8 cd (b Lo #~AD
sicsn e |y bl 53 (AD) i
dalllas Dy90 sladiged 3| (S 50 L puols aslllas jo

VWWAZ O\ oplass N7 0095 - 0l pag S5 js [e}J.c olils iz sl 93 0 38l - Suolisds 5ol gy


https://journals.tums.ac.ir/aud/article-1-154-en.html

Downloaded from http://journals.tums.ac.ir on Wednesday, January 18, 2012

[ Downloaded from journals.tums.ac.ir on 2025-01-09 ]

e o 50l / il 9) 95 & Mire IS ) 33 03 sse a8l g gl 5 o ks slagmly 3 )Slee wo e FF

REFERENCES

Kapadia S, Lutman ME. Are normal hearing
thresholds a sufficient condition for click- evoked
otoacoustic emissions. J Acoust Soc Am 1997;
101(6):3566-7.

Starr A, Sininger Y, Nguyen T, Michalewsiki
HJ, Oba S, Abdala C. Cochlear receptors (mi-
crophonic and summating potentials, otoacous-
tic emissions) and auditory pathway (auditory
brainstem potentials) activity in auditory neu-
ropathy. Ear Hear 2001;22(2): 91-9.

Prieve BA, Gorga MP, Schmidt A, Neely S,
Peters J, Schultes L, et al. Analysis of tran-
sient evoked otoacoustic emissions in normal-
hearing and hearing impaired ears. J Acoust
Soc Am 1993; 93(6):3308-19.

Rapin I, Gravel J. Auditory neuropathy: physi-
ologic and pathologic evidence calls for more
diagnostic specificity. Int J Periatr Otorhi-
nolaryngol 2003;67(7):707-28.

Sininger YS, Oba S. Patients with auditory
neuropathy: who are they and what can they
hear? In: Sininger YS, Starr A, Editors. Audi-
tory neuropathy: a new perspective on hearing
disorders. 1* ed. San Diego: Singular-Thomson
Learning; 2001.p. 15-36.

Burkard RF, Don M, Eggermont J. Auditory
evoked potentials: basic principles and clinical
application. 1*ed. Baltimore: Lippincott Wil-
liams & Wilkins; 2007. p.169.

Ferraro JA. Electrocochleography. In: Roeser

R1J, Valente M, Hosford-Dunn H, Editors. Audi-

10.

11.

12.

13.

14.

15.

ology Diagnosis. 1% ed. New York: Thieme
Medical Publisher Inc; 2000. p.425-47.

Hall JW. New handbook of auditory evoked
potentials. 1% ed. Boston: Allyn & Bacon,
Pearson Education, Inc;2007.p.1-57.

Starr A, McPherson J, Patterson J, Don M,
Luxford W, et al. Absence of both auditory
evoked potentials and auditory percepts depend-
ent on timing cues. Brain 1991;114(3):1157-80.
Berlin CI, Hood LJ, Cecola RP, Jackson DF,
Szabo P. Does type I afferent neuron dysfunc-
tion reveal itself through lack of efferent
suppression? Hear Res 1993;65(1-2): 40-50.
Starr A, Isaacson B, Michlewski HJ, Zeng
FG, Kong YY, Belae P, et al. A dominantly
inherited progressive deafness affecting distal
auditory nerve and hair cells. J Assoc Res
Otolaryngol 2004; 5(4):411-26.

Rance G. Auditory neuropathy/dys-synchrony
and it's perceptual consequences. Trends
Ampl 2005; 9(1):1-43.

Berlin CI, Morlet T, Hood LJ. Auditory neu-
ropathy/dys-synchrony: it's diagnosis and man-
agement. Pediatr Clin North Am 2003; 50(2):
331-40.

Rance G, Beer DE, Cone-Wesson B, Shepherd
RK, Dowell RC, et al. Clinical findings for a
group of infants and young children with audi-
tory neuropathy. Ear Hear 1999;20(3):238-52.
Starr A, Picton TW, Sininger YS, Hood LJ,
Berlin CI. Auditory Neuropathy. Brain 1996;

VWWAZ ) oplosis A7 0095 - 0l g (S5 3 f,lc LU RIE TH PLF NN 4] K F R PN )


https://journals.tums.ac.ir/aud/article-1-154-en.html

Downloaded from http://journals.tums.ac.ir on Wednesday, January 18, 2012

[ Downloaded from journals.tums.ac.ir on 2025-01-09 ]

fo

O 5 5 pasn | 30)

17.

18.

20.

21.

22.

23.

119(3):741-53.

sboabli olpd (b e Gldgee p o3l
Sielnideny 5 Saislnid «s)ld) slagise]]
AVYHY) VEAYAY lis olans
Zeng F-G, Oba S, Garde S, Sininger Y, Starr
A. Psychoacoustics and speech perception in
auditory neuropathy. In: Sininger Y'S, Starr A,
Editors. Auditory neuropathy: A new perspec-
tive on hearing disorders. 1% ed. San Diego:
Singular-Thomson Learning; 2001.p.37- 50.
Zeng F-G, Kong Y-Y, Michalewski HJ, Starr
A. Perceptual consequences of disrupted audi-
tory nerve activity. J Neurophysiol 2005;93(60):
3050-63.
Cowgd Sy ip (5351 g Sgwge op O palae N
Shorg @ Ml 63,90 adlllae — 2lgid (Sbgye -0
ol (2loind - otngphpols Sl a2y
SNV A(V)ND AYAY
Butinar D, Zidar J, Leonardis L, Popovic M,
Kalaydjieva L, Angelichiva D, et al. Hereditary
auditory, vestibular, motor and sensory neu-
ropathy in a Slovenian Roma (Gypsy) kindred.
Ann Neurol 1999;46(1):36-44.
Fujikawa S, Starr A. Vestibular neuropathies
accompanying auditory neuropathy. Arch
Otorhinolaryn 2000;126(12):1453-6.
Seykholeslami K, Schmerber S, Kermani
MH, Kaga K. Sacullo-collic pathway dys-
function accompanying auditory neuropathy.
Acta Otolaryngol 2005;125(7):786-91.
Berlin CI, Hood LJ, Rose K. On renaming
auditory neuropathy as auditory dys-synchrony.
Audiol Today 2001;13(6):15-7.

24.

25.

26.

27.

28.

29.

30.

31.

32.

VWWAZ O\ oplass N7 0095 - 0l pag S5 js [e}J.c olils iz sl 93 0 38l - Suolisds 5ol gy

Marsh RR. Is it auditory dys-synchrony?
Comment on “On renaming auditory neuropa-
thy as auditory dys-synchrony”. Audiol Today
2002;14(3):36-7.

Berlin CI, Bordelon J, St. John P, Wilensky
D, Hurley A, Kluka E et al. Reversing click
polarity may uncover auditory neuropathy in
infants. Ear Hear 1998; 19(1):37-47.

Starr A, Sininger YS, Pratt H. The varieties of
auditory neuropathy. J Basic Clin Physiol
Pharmacol 2000;11(3):215-30.

Varga R, Kelley PM, Keats BJ, Starr A, Leal
SM, Cohn E, et al. Non-syndromic recessive
auditory neuropathy is the result of mutations
in the otoferlin (OTOF) gene. J] Med Genet
2003;40(1):45-50.

Starr A, Picton TW, Kim P. Pathophysiology
of auditory neuropathy. In: Sininger YS, Starr
A, Editors. Auditory neuropathy: a new per-
spective on hearing disorders. 1*ed. San Diego:
Singular-Thomson Learning; 2001. p.67- 82.
Lenhardt ML. Childhood auditory processing
disorder with brainstem evoked response veri-
fication. Arch Otolaryngol 992;107(10):623-5.
Gorga MP, Stelmachowicz PG, Barlow SM,
Brookhouser PE. Case of recurrent, sudden
sensorineural hearing loss in a child. ] Am
Acad Audiol 1995;6(2):163-72.

Trautwein P, Sininger YS, Nelson R. Co-
chlear implantation of auditory neuropathy. J
Am Acad Audiol 2000;11(6):309-15.

Lee JSM, McPherson B, Yuen KCP, Wong
LLN. Screening for the auditory neuropathy


https://journals.tums.ac.ir/aud/article-1-154-en.html

Downloaded from http://journals.tums.ac.ir on Wednesday, January 18, 2012

[ Downloaded from journals.tums.ac.ir on 2025-01-09 ]

e e 500 / 539095 & Miso GYLAS ) 32 )3 e a8l plgish gy 5 o sds sloguly 3 Sloc wpp TP

33.

34.

in a school for hearing impaired children. Int J
Pediatr Otolaryngol 2001; 61(1):39-46.

Deltenre P, Mansbach AL, Bozet C, Chris-
tiaens F, Barthelemy P, Paulissen D, et al.
Auditory neuropathy with preserved cochlear
microphonics and secondary loss of otoacous-
tic emissions. Audiology 1999; 38(4):187-95.
Cone-Wesson B, Rance G, Sinninger Y. Am-

plification and rehabilitation strategies for pa-

35.

tients with auditory neuropathy. In: Sininger
YS, Starr A, Editors. Auditory neuropathy: a
new perspective on hearing disorders. 1* ed.
San Diego: Singular-Thomson Learning; 2001.
p.233-49.

Pratt H, Sohmer H. Intensity and rate func-
tions of cochlear and brainstem evoked re-
sponses to click stimuli in man. Arch Otorhi-

nolaryngol 1976;212(2):85-92.

VWWAZ ) oplosis A7 0095 - 0l g (S5 3 f,lc LU RIE TH PLF NN 4] K F R PN )


https://journals.tums.ac.ir/aud/article-1-154-en.html

[ Downloaded from journals.tums.ac.ir on 2025-01-09 ]

Audiology/Vol.16/N0.1/2007

Cochlear responses and auditory brainstem response functions
in adults with auditory neuropathy/ dys-synchrony and

individuals with normal hearing

Zahra Jafari', Dr.Parichehr Ahmadi?, Dr.Hassan Ashayeri®, Dr.Masood Motassadi Zarandi*

L. M.Sc. in Audiology, Ph.D.Student in Neuroscience, Psychology Dept. Faculty of Education and Psychology,
University of Tabriz, Iran

% Assisstant Professor of Psychology Dept. Faculty of Education and Psychology, University of Tabriz, Iran

3. Professor of Rehabilitation Basic Sciences Dept. Faculty of Rehabilitation Sciences, Iran University of
Medical Sciences, Iran

“. Associate Professor of ENT Dept. Faculty of Medicine, Medical Sciences University of Tehran, Iran

Abstract

Background and Aim: Physiologic measures of cochlear and auditory nerve function may be of
assistance in distinguishing between hearing disorders due primarily to auditory nerve impairment
from those due primarily to cochlear hair cells dysfunction. The goal of present study was to measure
of cochlear responses (otoacoustic emissions and cochlear microphonics) and auditory brainstem
response in some adults with auditory neuropathy/ dys-synchrony and subjects with normal hearing.
Materials and Methods: Patients were 16 adults (32 ears) in age range of 14-30 years with auditory
neuropathy/ dys-synchrony and 16 individualsin age range of 16-30 years from both sexes. The results
of transient otoacoustic emissions, cochlear microphonics and auditory brainstem response measures
were compared in both groups and the effects of age, sex, ear and degree of hearing loss were studied.
Results: The pure-tone average was 48.1 dB HL in auditory neuropathy/dys-synchrony group and the
frequency of low tone loss and flat audiograms were higher among other audiogram's shapes.
Transient otoacoustic emissions were shown in all auditory neuropathy/dys-synchrony people except
two cases and its average was near in both studied groups. The latency and amplitude of the biggest
reversed cochlear microphonics response were higher in auditory neuropathy/dys-synchrony patients
than control people significantly. The correlation between cochlear microphonics amplitude and
degree of hearing loss was not significant, and age had significant effect in some cochlear
microphonics measures. Auditory brainstem response had no response in auditory neuropathy/dys-
synchrony patients even with low stimuli rates.

Conclusion: In adults with speech understanding worsen than predicted from the degree of hearing
loss that suspect to auditory neuropathy/ dys-synchrony, the frequency of low tone loss and flat
audiograms are higher. Usually auditory brainstem response is absent in this patients and use of both
otoacoustic emissions and cochlear microphonics responses to measure cochlear hair cells function are
suggested in them.
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