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

Y7-E7 AYAZ \ oplods N7 093 - Ol pus Sk 3o I.o}lc olSils Sl 93 0 35SIS - el ol giuds

4 Waw VLS )52 53 530 Blw (g Gowly 9 (Foils Wl 3, los (ow)

b alsiud (5115 31,81 5 lgaad Slojenli [ Fg

f‘s.\a'”‘ EMRn dgrums S —r‘sﬂmwﬂsb —v‘sml%ﬂ ,:S.:—“S).é;_g. JeYS

Ol s (Kb pole oSl s el pole (o155 (gopmily gl 2lgiis 43| el S
Ol iy Sy pole olSutils i pole 5 iy 01Kl uliily) 03,5 bl

Ol ol (S pole olSitls iseilss pole 0aSisly pisuly 4l pole 09, bl "

Ol ol Ky pole oltily (Sijy 0ails i g olS (b5 095 e

S
~Jsho 3,8kes i 3)lge | i caas Gl AU SYMST 3181 5 (alsid cuas 5 (il 3Sles K3l 5eb slas Soilul 1B g Ao
lod Gl 5 (093l (589,500 Jiiliy 9 (355 Sgo S JenS) Sl gl 3Sles (gu)p Baa b 3l adllae )15 3, (g3l (g sl

5 plsl b (2l Lol g algrd (Slojenl /(Slgyes 4 Mie (VLS50 1 (2955 (59, jhe 4Bl

Loy VP g Jluo VF-Te (i odgiome )3 (595 YY) (ol (lojanli [ Slgygh 4 Mo JUS )5 V8 (59 eyl (sabaie adlllas 2 oy 22 (109
Gl 9 Qo (95 Jeiliy (595 ()3 (Fgo sl Ful @l 9 €85 g iz 93 1 Jlo VT s 0390000 3 (b (olgid
W3y gl g gy e 2lgd 05 (iee 9 (895 i (o b B )3 g dusliie 09,5 93 53 Je Bl ol

5 08 Ll 3 lsiieS b plS ool 9 35 iewd TN 350 3 (9l5id o Lawgie (gl (Slojenl [ Slgygs & Mise o1 81 o tlaaidly
Lagisf plas 55 0355 S (po slackeS 090 99 7 & alsis (Slojanls ligy55 & o (slogsS )3 3l 1y Jlshd 5V o s
A8l 53 o3l (9ySe Jpuiliy (05San S Al 030550 el g atiag loj e gy Su335 el 3131 )3 by bawgte 4 o] (S0l 9 3,5 8
093 (589,550 Joily 9 (355 S1)35 Sy sladS alely g 5VL (5)1 e (lie 4 Ll )bl Cos 2lgid (Slojenl /g )s 4 Mo
Slezonls [ 5ligyg s Mice (YIS 50 o utls 136 il (189,50 Jrwsilty sloes 5ol (3 2 o I3 5 292 i e 5 Jitwo
223,55 odalie ¢0ply Jlor S8 Sl b (> e dble plgid Gl ¢ o

-5 L pl S5l JSS ol (sladitiol i 4y G ciens S S0 b lstd Slojenl /Sl 4 SSitio (YL s )3 3 oS A
P35 Sy Sl fonS Gl 93 0 (6503l 5 005 a5 jia Bl g el W D3 ) > il Sl Blio g ol Sl 5 50 (s
Db o0 oy g (Sgo slagbe 3las (o) p 53 (igile (B9 Sue il g

sho dlo (glgid Gl il (85,50 Sy (355 Fgo sl (alsid Slojsenll Sbgyg 1 g alS (BT3lg

(NSNS s e ASTEIYS:allis Jsios)

dodio
coas | b olens YMS! 51,8 > Response: ABR) coas g Gois 3y Slae Sjolgr b slas S0l
SaS (Sgrls ot pS cuml 4 bgsye SYMBI g slgi (Otoacoustic Emission: i3  Sow (sl S aslo  olors
aS Miwd s Olgol (555 Seo slafund Wloass (Cochlear Microphonic: y95-l> —89,Sue Jumsts OAEs)
dly8l yd g ous a g oids (> Sese sla Jole awys (Auditory Brainstem e a8l oled gl  CM)

zjafari@uswr.ac.ir E-mail: o) ( iseily 5 o jro pole oSl Glas! psle imgls 09,5 @l pole 05,5 1) g Bk g3



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

ry Ve 5 5 paen 1 0)

ol Bl 4 g sl culiel " lsid Slgys Olsis (laastie
(Auditory " les Slosenl/ SLgys" oyle 5l ool
395 4uog Neuropathy/Dys-synchrony: AN/AD)
(Opae ey (b cawd jlasT Jbs o 00 @jle 4 (YY)
1S o plie s an |y mas laans, adss Slojen
JUgusT slo3lg)s o ABR e pie o 2lsid (Slojant)
Seo sla gl cuwl 550 )3 5 (axsonal neuropathy)
3ls bgy e mas gesly Slosenl 4 Lull sl (Sas 15
Gl (Sj oxmd Jl slaiyg e (Al L Jle sl asdy
(VF) il bls,l

5y Slos 4y AN/AD a0 M 31,8l ;> OAESs s
ol V3Tl > s ge sl Jshs (as
b s 0 Slas clalllae (B j0 Jbs ol b (VONY )00
el o )55 ST ) a3l iy (sl oo
“Jslw 93 b culled Lol CM a8 cunl 0dly )l o oy o
au Mo 31,8l 3 (AgFY) ol (A3 g )5 Sse sl
1) 5 s b o cpdin b g 0391 3,4 CM ey AN/AD
Conl slaBl oyl g (YY) 395 co odmlie 1,05 SIS S e
0 0 9 (Gaw |l oaids yo)l58 xubs 0181 s a8
5t S oS Sl S0 ANJAD 3l o335 b ol oy
(Transient Evoked OAEs: g5 )35 Sy w
s Rance a_slas )3 (V0).53, 55 ssal__io TEOAES)
Gl pf le G295 WY )0 e (355 Y (55, (VF) oySen
ohlen § StarT adlas j» .45,5 <f OAEs (sl CM
55 AN/AD ey Mo (VL5350 5 015355 (5, (V)
ol odnlie (598 FY I (Mo pd Y4 ) 565 VA > TEOAES

5 wsbie glop Ly CM gl o cusl 55 46
Slo b (15 032,905 5 3,9 51 85 ol sloss S il
) ogsle loasld elie T almle 5 0ad slml il (S0
Gl (gras Gl Gy S eJemily ol (VY5 £ (LS
o Ggile j S yome a5l (aSgS Sl dlols > o8
al8 ol (V) o) o Starr adllas > ¢ Jlio (sly 33,5 0
L AN/AD & Mo o onsbs 31,31 5| 29,5 13 CM s
CM d S cos aih e ¥V oy Sy olo;
Cusl (S ol 9 455 (o0 e |y Gy € 5B oS oo e

b 2 (2 U85S sleee 0 (8955w I8 L b
J—ob L (Transient) )i 3 Se o ol S o0 4y
=S 2 ¥g)) .Bgd o b ((Distortion product) zlsgel
oo Ly a5uSily sWOAES ¢ Jgjls cliio b sla olaid
09 (89S Jraily ()il e 1S L 039 ol
s 53 5 Sl Juols o ol (ol Juuily Jol (CM)
o) el JLo 4 5 (BF Y )l (2B 5 (B (Sgo sl
3 e dBlo (2l Gl ble (AT L 48 (gl da ol
48 2g-b o Mg 2lpd (ras s ) ola)lSle by
pas ((F=A) .l o dBl olgis (slaybdle jl awsls Vg
5 YL 5kl Gl sl 93) ABR a5 M3 | odmlise
09 S sladshe (b 3 Sles g 2lgid cuas 3 Slee
(i_ \Y‘)..))b O)L.\Jl

claaliw] an cuus ySchms S S Lol
Ladl (952 (omb e b ABR glool 395 9 pl S0l )3 2lsi
S ol Sasl S g3l cclbosspS 3,Shos Lais S )5
2 (V5 WIYF) el Blo Uy (il (wils 3 oleisnS £o5
cadlys jd MBS s oy 4y 5l Sy LUles ol 3l oyl
LI 5 (MIWVAYF) ail ol S L o Sloj slasles
(\‘19\5“\&‘\7‘\ ‘5\‘:)
(auditory " 2lgs (Slyg)s Hgil> laodsyS 3)Slee
Mo 31,81 51 g )lams 43 4> )51 3445 o o000l NEUTOphaty)
Glacl 1S5 oo (b b g 9Tl L og0s Slg)s
Sk s 5> rizpen 5 (V4 5)0Y) (Haee
\M‘_\c‘ 39J_> ).) 4-{ d)9_lo 4_’ 4394:}60 O.Xbl.mua (YYsY\ﬁ\;)
Aoy A Lyl 5 JS 3 algis Slgyg G155 390 2o
Sl SNy (S 10 o 5Vl @ S b oo
aS olandag b b ol b (WW)aed oo JSis sogas
Sso sl 2Bl ol wilo il clapsolSe (g8
12 lasits ol Kom 45 05 03yl MBS oyl (sl L35
o o il acsls WU Lleid coas 3 Sles

YWAZ ) opleds V7 09 - Ul s S js I'°9J£ olisls skl 93 0 3Suisls - pwlisds sl g



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

o o 50l / il 9 )55 & Mire VLS ) 33 )3 o a8l loiid guwly 5 o ks lagmly 3 )Slee wop  TA

(oo o) (AL o (sl (i S35 o g g rieilS)
b 5,818 55 anlis 09, 5 )3 g 03,55 ookl ] )
Jlw V=Y w odgazme )3 () A g 050 A) Cwd Cl
5 ol podo 4y a8 wizdls )3 (Lo YY/+ £ YA 1Sile)
555 ol Lo et 55n sl o8 allogls 3131 o
1 ol 3 LS (lsid EMS o 5 BLS oas JDS]
Slas wng Sbeordisly LIl ol 3l -pl i Gl sl
03,5 3] adllan 5 555 411y 358 bl o ue L S
L4

V5 ILO Jis OAES olSis> L TEOAES iulsj]
S e &)l L OAESs System 88 Dpi Otodynamics Ltd
A5 pbol A«=AF dB pSPL sui zolaw o Jas e SIS
Sloj 02y > S e VE il 4 gy 3 (Sgo sladens
15 n OAES Yo 103,8 c (35iko ab oo Y-
S5l oS oo )] 5 s Al Lluo Yo B /8 loj (039000
2 o> VB 1 i Gl iS5 L T AB gl asals
Dy olST b aw J8las

Bio-Logic Ja—s AEP ol&iw> L ABR sl
95 i plogl L5555 s, 4 System 580-NA VPRO
L g odeaiS 510 oy 4y €55 (59 31,81 (ialojl plosl oy
Sl gl iy 8 coliwl Cuxsg jo dins slapais
plod (uildsel g 0 oolaiwl ER3 I8l 565 3l Sy oo
ohge] YT &S oo 4 33,5 Lais & KQY 5 Lo S
%9y ) ABR cd )3 g i ¥ KO 5 (03958 90
St S5 gSanpst 39, 3SMl) AIUIS Sy g,Ji8 3 S
003 29580 g e stalofl (365 Sgtnle (g9) ugSas 39S
bl o=V Sloj oyt  Jolie B9 S Agiale s,
S o g XFemVoue Hz pld ol Feoow bV eee gl 5o
Slacs L Ae dB nHL ciss g 5 aslig Sao Vo v (SIS
Sy YIY g WY 50l polie 9 4l 0 ,L YV S0
w5 olaol AN/AD ay M ol 3l j5 agli jo

ABR onti oaas pé i i) 5 CM gy
ialel ool e s 5 M guusly s (sl 05 azils
VA (Shg il g b plsl blusil 5 (0515 coplad 95 L ABR
535 oolitl bbb CM gsly 0 sSas 43y

Cd ool s (V) 9o oanlibe (oas slagsly > oS
5585 o Sl (ol 5 (135 ol 53 L ol
Djlw e pl el I, ABR 1 290 5l o] K885 9 CM
do e 0ly8l 53 oS s Cawd jd sladdllas ]yl o
L2055 5, Skos Lolait] (s w2 b 31,31 s AN/AD
Sy ol gadllao jd bl odly )8 aslllas 3y50 1) g5l
3 el aob o3l g AN/AD @ Mice YWuS )5 5l 29,5
9 =9 slaods S oy Slas (Jlw Y8 U VY i 0390000
ABR 4 CM TEOAEs slagwlh s U oleds cuas
)3 )8 il 350 sl S0 L Loyl 3 9 )5 wwyy

i P9
@ Mo (YW 50 51 (29,5 59y ol (Aaie adlllas
VS o 26,5 00 (G355 YY) (Sl (Sloganl [ Sl
oLy aale s s dhiwl Ly e SYsb aalllas ;> WS Lyl
Bl (@Uly i s ()l s ptemdl 5 plS23))
o3y (ol jlitel Sloeanl) jogi youd> )3 9 CgSw )3 o5l
bl sl ol ials g ¢ oleidnS e b cogSiw )
L b mime gl o sy (owd +V ugd 4y JUSow Connd 53 034
S g il )E pled cnd plod slacyges] p3 omnb 380
Somo Sy cla il s o (gap detection) assg
0dgd o yd s JJlS) OAEs ‘(wl.c) u.:yw)fJ 9 u.:y»uLon
oagime > s M) il (iBa S Junslty ol 31,8
Vo 5050 ¢d) AMLR (Gl ¢ pas) ABR (b o181
9 (Sos10lss 5 oLuj Gy Jods a8 9 5 L]l
(Magnetic Resonance  —uwublize 3335 (g )5y gua
anls b g cuwl 395 cps I Lsua) Imaging: MRI)
S23dgye Clislee f(alpiod (mas laol) g jao )5 SLaS
g oben? )L Jhge coas (s 9 (555 0 anls 395)
Jolis 31,8l ol g 0 030y st (diseel Shgyes b
W= i 0ga5we )3 ()55 5050 Vo) Cuwd Cunly 2,8 V5
S0 Sy dS wing (Jlw Ve/e 2O/ 1 Sle) Sl
Wl gy )5 )15 adllas 3)90 (5 > ly (el g
pie Jds an Lol g 00 pulal g 390 Srowo Mo 3l 3l

YWAZ O oplads V7 095 - Ol pus SSbs 32 r:,lc olisls skl 93 0 Suisls - Sl 5ol gt



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

?’i Ve 5 5 paen 1 0)

S5 (Sl (2188 2)90 ¥ g (03 TVY) Bl ol Sl
oSy ¢ yuilivanl (6 03] 13 10,5 odaliie (Ao pd FIY) LweSxe
d Mo 3,81 48 )3 2900)53 5 (agiled () 4 Sy
Cails 959 AN/AD

Gl Ol g iS5 asialy (S0l V g
Oy Sl 0 001y L5 dalllas 390 09,5 93 ;3 TEOAES
“(re Ol Gl Ol g (6 ) LSS ey Lawgie )3 09,5 93
O Mo (555 93 3o 4y (P07 +0) 100,50 sanlin (gl
o D9 Slahss alS ) TEOAES ( olgis (Sbs)s
99 o2 93 O dalllae 3)50 09,5 93 1 )3 35 S
A odaliie (gl ime ylss TEOAES el 5 565
(p>+/-0)

T 2o aiiols 5 Stin o)loj 5Silas 10l 2l3l 5
g 4l oo VFOE +/\Y) 3t s 43Sl (ol il
5 4l o YIVS & - VS) TTT oo (g 580 +IVAE /N
5 4l Lo O/FVE /Y4 ) V g0 g (g 5,500 /T8 /NS
2 Lel el )13 jlia s3gize ;3 (g 9,500 +/FY £ +/V0
plosl g SOy dliay ials v yde AN/AD & Mo 3l 3l
i385 4l YIF 9 VWY YY) G o0 dlaws dus b 905
3,55 ol ABR glsel | 6 g sy cd o ooy
e Sty s S gt 390 33151 S 3 e
S ol 5 (S 95Sm 1N dgas) chins alb LV
by 4 wd odaline (ieS 93 )0 (agl Lo Y/ 3g9a5) VYL
VUSS s ey om e la el LSS L g cudls
au Mo ol 815l (S 0 ABR a5 g TEOAES <4l 3500
Gl 00 03> Lis AN/AD

MAICO MA _paeis iagedl ol b Ll o5 (5 staged
i il oy Ly uiltien] (g 090l 953
il ylS 5 b £y 3] i 215 plodl MAICO MI 26
Jols laebl odliiul 3)50 (sLalKiws als’ 5 Slos w)yd g
W35

13 SPSS 12 (g ,Lal Jl58le 5 31 oozl | Laosls Lulows
e GgliS (gwp slp E8)S Dygo o]0 (5l ne o
5 2l ol 8l g AN/AD & Mice 518l 09,5 93 ol oy I
Sl g S T gylal gail 3] s 390 slogstolef] | o m
b odlitl (295 T gylol oigeil Sl b (5885 (g
(Pure Tone alls 45 (claatwl bwge o bl s
09251 5 CM g TEOAES gusly 4l 3lie L Average: PTA)
Ju.))f ook 9 ) M d)l“’]

Lasdl

DA 5 lgs claaibn] buwgio cpols aslas 4
YANY £3A/ 0+, ANJAD o Miie 53l s (PTA)
=2 0885 9 e YYIO- VN = cly (595) oo
29 (Ve=V+ dB HL odga>w > Jo wd OY/V- £ VO/Y-
4 (+=0 dB HL s3gi5e j3) Js owd VA £ V/¥O salis ol 8l
e b g5 ¥ AN/AD & Mise Y55 55 el Cawd
(2> YVIB) ;oMo olgisnS b 555 VY (duo 3 £/Y) Lanb
YOIN) (osS A g (3moyd YVY) lawsio olgidsnS b (565 V-
IS 0y90 50 b sdalide LAd U lawgie oledeS b (1)
lodnS 3y50 Yo « AN/AD &y Mie 555 YV j0 <pl 3900l
9865 290 Ve (203 VD) (8l s pulS 5 5

Al .3)90 59; 9.3 )b TEOAEs éwb ul.u 9 ‘5).1..\.')1)55 dwld c&tpﬁ =) Jg-\é

(,bze G1y2xil) TEOAES Glaswive cpuiibe

(M0 3) by OL5 (aw0,0) Fwly (524091 S5

(dB) gwly axols 31,81

(FIV-) QF - (V/6+) ax/vy

(F/¥ ) 20/ (F/1)) R¥/a-

(F/F-) MY/

(V/£5) YF/AY

(n=05g5 ¥) ol low

(=55 1Y) sl o131

YWAZ ) opleds V7 09 - Ul s S js I'°9J£ olisls skl 93 0 3Suisls - pwlisds sl g



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

e o 0l / il 9 55 & Mine IS ) 3 0> jie aBlus lsiss Gasly 5 o s slagmly 3 )Shee o T

(Hz) il 5
& e L Stimlus TL080 DPsTEORES  V5.GHYE] B Response IET | NOISEne 37,98
=1 1 3+ (Fatient: + F .
p T T | 3P F.:"' - p e
T i 14— \..3:——- oy o, I — L PP 1 n: s
s S L | | o e 2|
dB) 2 I')!f : | ‘ 4ns | [Pre Enter Potient Data W 5] ke v ]H.gg
(HL a0 1 "f lespc;liseikujaernrn Hi Stin=H7 B8 JESPONSELS 84
e T -
50 H—f ' 8.5Pa -
: | 2848 r 7% 89 WA 1.
e , : . ] p 1514 91850 8
70 - : = B [l % p, ﬁ {‘\, LW A STINIISHTdipk
a0} | " I"i"lil' , Wi Vﬂ\ul J ” [:w “oll
I | ] ] i LR J \\I J TR i v - =
30 | . b ,
I I I ! L ¥
o0 o ue \ ke
I ]
110 ! =1 Y 18ns Wonl inear Click
120 fins )
i oS ﬁ‘;y sl TEOAES &wl
o8l il 3 B0 (L /div] i P
| | i i 5 i
| | : ; i
| | :
| %
gbwu ot L CM gy o
Al LannHLl“K i
AZLQDnHL-----\--- e o

-1.0 00

1.0 20

30 40 50 6O 7.0 80

Ims]

90 100

3939 ok e (39a5 0 2B Lie 45 4o ylod AN/AD & Yo (5140l 10 36,3 ABR aoeyis g TEOAES gy «],5 9251 ) JSi5

Sy 07 3laxi SIS L oS o 3 cudls 3959 (VA B) lgs8 TEOAES gl cauwgio 4 33 ool S udlS 8 43 tlgiuinS
Tl9o! 51! 45 CM by ¢ blud! 4y 08Ty5 51 owly Combad i b oialid s livo _Sewly ABR 3 (4l jd S o0 ¥/F v U)

B als (S5 atald g (Saigg oloj bawgio )3 09,5 93 (e
3)9 095 93 3 gl (pl G G men 9 CML ugSae
Cawl S5 JB(P<+/+0) b Hlis 1y (g)ls re glds ¢ )y
@l O 9 235 Cd oS 45 )3 09,5 93 10 3 CM &S
2 bl deng (g1 gime glds (ioS 90 g iz 90 ;0 CM
55 L) S s ohles oS 3 OM gl ¥ USG5

Gl 0 03> LS audo

> dolsl anl duo O 3905 U oS 39y <o B ABR

b e gl il 5 (Sigg o (eSee ¥ Jgiz
S Al iS5 il 5 (Siis Gloj (1Kl M (yugSae
3)9 095 93 > CM e (1S (pizeod 9 CM ogSina
Gy ol &y gl Cigd,y g3 55 5515 51 e sl ool aalline
Sso 5o odnlis a5 bl 3l oyl gusly lixo
ao Mo YLS )5 0 CM s g daly ( Siags oyl

ol solol Julos .l 5YL walis 53 4 Coms AN/AD

YWAZ O oplads V7 095 - Ol pus SSbs 32 f}lc olisls skl 93 0 Suisls - Sl 5ol gt



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

f Ve 5 5 paen 1 0)

adlllae 3,90 09,5 95 13 CM (pogSae 518 Al (2 55552 9 (gl o g diald ((Sied Gloj (ko =T Jgo

09 (M9 Sue Jawily (b duastiiio (jlre B o5l) il

CM Oue 5B op S,y 5B gl dlols 038,50 (Siied gloj  odgl (S oyl

Ms) (V) sSae (V) usSae

(ms) osSixo 30

(ms) wgSxo ;18 31,81

(+IVV) ¥/ (/) « /v (+1-5) < \$ (+/£Y) V/YD (+/Y¥) -/¥d (=065 YY) ol ylows
(VARYRVAYN (ORI (+/+0) </VY («/\8) 1Y+ (ANIRIA (=045 YY) aali 51,4
A RS NS NS p
395 )l xe '

o Wi (LS55 5 (VLS )52 Campmoz 93 o
a5l Lo uilS b o lsiseS sanlis AN/AD
doyd YA 5 (VY) o) Ken g Rance aslllas )3 .l ol
» (8) Oba 4 Sininger 4 (V) ,LSen 4 Starr adlas ) 4
5L LS 3 S Al 3y50 (sla S 2o Y-
P aS YL Guils )8 ole b S cldllas opl ) .0 cdnlise
topd Ve 3 Ly ol gli s = s glalgi oS
236 (V%) pldgeste 5 o3l )3 adlllas )3 0,5 ()15 3)l5e
sdnlide (ply ilS)8 ol S g0l ¢y 2 2)90 slow 7l lew B
d29 CE1iSy lsideS il pow S 2905 3 5 (8l uilS )3
Sy oYL Jlgls o L8 Clalllas S &y s &S il

(60 [uv/civ]

CM
| b (gl b 62,8 5| ABR
N
LA 0 A
B1R 90 rH N \/ ’E\Aé/\fkwl'\f
\ I ){J \J)r 4
B2 R 90 nHl 5 f/\\ /J.\/_! \,\,,\ l\.rj\\""

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

2 TEOAES gesly gliee 5 o 0 ecilel oo o
ol (gl dxe bliyl calis 51,8 g AN/AD 4y Mo 3,8l
Les CM (slacs ysSo3ll 5 o ot B (g o 03,55
S sime pSe alaly (ogSno B alB (355 )50 beld gy
(o F0F = Sinsod o pd g o[+ A=(5 5 gme jlaie) Cully D935
) pg-Sue L5 a8 gl (Siieg o oy 38 L S8
als ol ol g (/00 Y = Siusod cypd g +[++¥ =gyl bne
bl y3 (o INVY = S oy g /¥ =g 5 ine o)

claaltin] bwgo ju AN/AD s i 3,8l 5
O omen 9 TEOAES gl aaly 5 palls (5 ol
CM _pogSna 56 als 10,38 50 9 als ptgl aiols o PTA
CM TEOAES zuwl zols .aiis saalive (gl jxo (Siwwod
D71+ 0)392 513,55 32 (6 335 Sl 09,5 93 )3 ABR

Q80 [uv/div]

LY
!
| .\
g1 Rz el |- M f._.-;’ﬂ‘._ ok Vo P A
Ilf,vﬁl’}\ AV e
7 aul .l \ \ L S WP VTP N B S
B2 R 97 nHY Vo b A’"/\—\nﬁp.-n

[rmz]

1.0 1.0 30 50 /0 3.0

&b AN/AD @ Yo 308 > . b olgwi U (63,8 g AN/AD @ Wi (65,8 ;3 ABR cud glas! 0 CM Gl Y UK
3,15 sl 4l Juo Y/0 d9u5 U &S dgui o0 sl (55,0 CM

YWAZ ) opleds V7 09 - Ul s S js I'°9J£ olisls skl 93 0 3Suisls - pwlisds sl g



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

e o 30l / 590 95 & Wine OIS ) o ) je a8l (loid bl 9 SS9 s lagwly > )Slec w) Yy

-San a2l o)l (s gn (sla b 425 L
5 Al e 25 ign csla b doisS ool 3 el
Lol ity CM gouly 25 sl (518 032,33 9 0520 & 8
093l SLSe Jlosl algn 48 4l o> el (255 4
Do 3 (gidm Clddllas jd i L 1) OAEs il ¢l
A8l el CM o2y e 355 g sl o
9 LS55 65y o )LSan o Starr dslllae )3 (YY) oVED).0 s
Y+) o935 VA, TEOAEs AN/AD a Mo YLLS )5
o dadllas ool 03 (V) 0,55 el (595 FY I (1o
latal) OAEs pae Ly 5529 5 5)Li3) 2lsi (slaailil
oy 9 (VF) Rance adllas slaassl L oS s ssnliv
Caol 38195 53 pols

Al S5 kel g (Sairg loj eyl adlllas
dy8l ay s AN/AD & Mie YW, 5 0 CM osSiae
CM Gl ©de oizmen 92 5L (g B ol 4 cald
ol |y (o pSaie ol wals ol 8l 4 Couns Miwe 31,81 5>
Ui Sde 4 30 (V) o en g StarT addllae (5 (Y Jods)ols
a Mo 3,81 )0 CM el YL asaly g a b Lo ¥
o au CM aeby Liliél cle an g j0.05 o)Ll AN/AD
425 bl 005 081 (OCB) gl - g Syt
A Mool 8l DOAES s5—w)Sd il S a S
Jicis) ] (V- )ogised atalitn (i Slajanli sy
Sy Culled yioli8l 9 OCB 5,Sles i3] &S 51 3954
o yolie pioman 20d el |y CM Zwl sV alely 4
claJslw pudgplio p diles o Sl il dul ilo
ol YV oF) L el | CM aaly (iul58l 5 atisliS 51 JSeo
dy90 Slgulio SYMB] 4 Mo AN/AD &y Mire 313l )3yl
ol d g

o Mo 33 95 sl bS5l (S ) pol oy
5 933,55 ¢ TEOAES (Juw ¥+ 4 Y&y L AN/AD
5 gt ol s &y 8l g gl ] 800 oS
8 ats 085 aials g oy AN/AD & Mo (VLS )50
ald gl dtely g (Stins oy o aalis 38l 15 g CM ugSae
i ohLSen o Starr adlae el 156 CM LogSas ;18
Jolos 355 w8 sl (o G2l L OAE Gl (38, s jl &

ao Mo o8l 51 gyl jd 45" il L Starr
LSl Sty e ol (S8 (plgideS (2lgid (Sl
Sle9:9) G el i 3 gl e slaai s,
il slasdgyg an gl (Flajor ialS L o JUgusT
OYLS )i )3 4l dn daagi b g (6 (atsdeed (Sg)9))
ol 4y ) Wil 55 155 L5 (alsid (Sl 4 Mo
3,5 3935 55 Jlein] cpl cundls bgaye o)lygl mas (sloass,
(Olive- (il - (g ras lmaind) comsl 45
3 gl Cowlus 4 13U L Cochlear Bundle: OCB)
(VA)disly asly (i bawgio b 50 (olgideS sl

3 e 0 e AN/AD gg850 b Ylde (iST 0
U pm Mo 0dgdmre p0 (olaideS b ol,8l 4y ((e0Mee VAR e and
Cuomuw dy il S ol (Ve gVANS).Cwl 00 0Ll lawgio
Ll Cadly ) 5 (o8 Sl S (i S8l Sl
= ANJAD a0 M ghlan otgl 5l ()l paseds oS
5 L) @lsd o) glaaidl wls Slyal (ol
=3 sla Jlo Sldlas ol 48,5 &g 599 b g 2SI
sdalie Jloisl AN/AD & Mo 33l )3 a5 sl odly LS
P Jb pl b (YEVF D) 0> 245 (slaidnS caliwe s jo
b 2l o Moo 23l lgid sladilil (ol (g
aalas sladsges aSLla as g bcuily H),8 s lawgio b
G by s slerenl a8 wish o Sl SluS 1) yols
2o (bl 9 )L Al (o5 g pegdl) by 2lgid
ol 85 B ol pobas gl 5V el g i o] gl

09 (B9 )5 Jauily 93 o ) asiS Clalllae 5>
38es o0y sl (OAES) (395 (S90S fenS 5 (CM)
[ Slagrg an Mo 381 (Luslid ) 3l (Jge (sl Joh
FIV ol aalllae )0 .l ouds odlatwl olad Jlojenls
05,5 ¢ TEOAEs AAN/AD b sl 455 (3,50 V) oy
s Rance 4 dllas > .cil 59 59 CM 5)lg 0 a5 )5 Ll
i35 15 > TEOAES geuly Sisa (555 ¥ (55, S
o pde (100 AV/B) (565 VWV 10 g s odnliie (1o )yd YA/D)
6 yds ((VF).005,55 < TEOAES (sly CM gy
ol 4 el gyl B s Gk pas ol (sl glito
ol Lt 5 oo 355 352 55 0 Jlaio) & glisn alas

YWAZ O oplads V7 0095 - Ol pug SSibs 32 r:,lc olisls skl 93 0 Suisls - Sl 5ol gt



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

fy Ve 5 5 paen 1 0)

20,5 sdaliie Yo  (Siapd loj g cauxs deld L'V g0
2 b o 97 cduds flad (0l YIS L g cudls @l &S
Olsmis S0 0 a8 U ¢ s 31,31 I ABR e
L oY)l 0 )58 Sl Oy 0038 uSixio
SLel T oo Ly aS ABR aisly cals p3 G000 slaws il 53]
33 lsmel porals (o Siigg ol 5 4l il 3o
b g il Gty I e 5B ol 3008 b oo
86 g bz b g (ovas ool 035 ials
dgdze ;0 Ylaisl sl Lacy )05 3 (gl )M 5l csilas
255 B Cunlus Ve < a5 AN/AD 4 Mie 31,3l
Sl JMB] o5 cdnd o i S0 slawi 4y Cans |

(YA).cool g ylao

S5 4
asld ol Sligys lems caod 4S8 uasg
s G ol (Vg (31 Sge lasho (V olgid
ol Jls o as)h U Bh s sl s 9 (oleid
Aead il ,S0uSs 5 ) el ol 45 s cand 3 g,
ogonl/ Sbsysi & Wiwe 331 31 3l (55, pob adllas
sl b)) asgesme LIS ol JOST oS 0855 @y s
sy ol dg BB Ol g oad edly (e xel>
lodeS SYL £ond (1 23903 o)Ll 3)l90 cul 4 g e
2 lwgie U oMo b 3 gleid ialS b Glo il wils,8
il ol colss L AN/AD o M JWS)5 9 oyl ol 3l
OAEs gl 93 p» @l & a2 ©jgps (V)1 S)d ials
oidlS Jlas! (¥ Sojls slrons S 5ySles oy 1> CM
AN/AD 4 Mio 31,81 )3 s iul33l L CM 5 OAES ol
(8 g CM 3 TEOAES zulss yo 365 g Cami 53l pas (F
TEOAES ol diols 9 (olaiieS ol o bl 2959 pas
Sllae wos il b ST cla Lo jd 45 59 0 el CM 4
g JHBT ol Slsi 0,l)d 53485 (o) sl 4 (g yiwd

Saromw 3l oolail b Sle (565 JSiio Al (gloaiiS™ yoga5ve
aS AN/AD | S365 95 (59, (5,500 dlllas )0 (YF).0 0,
= JeS 395 oloj ©sdS b )5 cus CM 9 OAESs jlel )
g (B 3 4ASG] o8 e (7)1 ()5S Gge sl
Tro Saow jlodlitwl b Joils slagwl 8y oo 5l Jless]
lassl s o )Lsan o Starr adllas )5 Lol oY)l i
e g9 (o (1o pol adllae > (VF)0l5 )15
cadl v yale hlew 51 Sozun 9350 JLw VO/- 2 F/Y
Sie glp o 1y ol 5l eolil (gaiedgw pas s 4« Saow
2 el )yt A9 SS 5 (ol S, ) alss
3 el a3l 6l ol p Saows ) o3litl il adllas
Se sladens 5B om il U el (Jb o
o e (2l 53 Ol WL S5S5 dged w3 59y adlllas
Oy o 3l gl oad (b loj e 8l Cund (gl
a2y Lol 2 0 (W)tdb o |y pii gy 5 adlllan oS
Jeuily OAES ool 58y o 5l Gygo 3 i &S opl &
Mg 5 &l 8 B 331 551 )5 il g e
&ly—= OAEs s CM gzl 90y o b ), 8 SM
9 iz ol alllae > gy 2)90 09)5 93 2 )
il ;515 CM g TEOAES ol y (cor wasly) (35
CM 4 TEOAES gl disld 5 (slaidnS oyliee oy omicron
@l = @lideS Gl 9 U095 (i WL pae o
b LlaigS swpn VY plzee olé )3 ABR ful
o) Yol (S olej g (g 955 /N lawgle) inis
ool i Jlamsl as 00,8 s (ab Lo S-AD
gei ol |y 13l )3 (AD) (algis
dallas 3y50 sladiged I (S )0 b ol dslllas o

YWAZ ) opleds V7 093 - 0l s S js I'°9J£ olisls skl 93 0 38uisls - swlisds 5ol g



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

e o 30l / 590 95 & Wine OIS ) o ) je a8l (loid bl 9 SS9 s lagwly > )Slec w) Y¥

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 Y'S, 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;

YWAZ O oplads V7 0095 - Ol pug SSibs 32 r:,lc olisls skl 93 0 Suisls - Sl 5ol gt



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

fo

Oed 55 pan 1)0)

17.

18.

20.

21.

22.

23.

119(3):741-53.

sl oloid Sy .0 (hdgere p (533
Sip by 9 Soide s (o)) slagygel

AIYY) VEOYAY li glgid
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.

Comwgd Kimydip (5351 Sgwge p Opalae N
Shoyg @ Ml (9350 adllae — 2lsid Sbg)e 0
olid (2loid oing o ypls i olpid
SNV (YN0 YA
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.

YWAZ ) opleds V7 093 - 0l s S js I'°9J£ olisls skl 93 0 38uisls - swlisds 5ol g

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. J] 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



e o 30l / 590 95 & Wine OIS ) o ) je a8l (loid bl 9 SS9 s lagwly > )Slec w) \id

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

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.

YWAZ O oplads V7 0095 - Ol pug SSibs 32 r:,lc olisls skl 93 0 Suisls - Sl 5ol gt



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

4. 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 goa 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 individuals in 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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