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Abstract

Background and Aim: Multiple sclerosis (MS) is characterized with inflammation, demyelization and
gliosis. It may be relapsing, remitting, or progressive. Cognitive impairment is relatively prevalent in
patients with multiple sclerosis and as duration of disease is longer as cognition impairment is more.
To understand the cognitive impairment, event related potential can be considered as a valuable tool.
This study aimed to investigate the influence of duration of disease and expanded disability status
scale (EDSS) on the amplitude and latency of the event related potentials of P300 in patients with
multiple sclerosis.

Methods: In this cross-sectional and non-intervention study, 21 patients with multiple sclerosis with
mean age of 27.8 with SD 7.1 years (between 18 to 50 years) were enrolled. The patients were selected
randomly. The correlation of P300 event-related potential and oddball paradigm was assessed, using
two 1000 and 2000 Hz tone burst stimulus.

Results: There was a significant correlation between the latency of P300 wave and duration of disease
and expanded disability status scale (p<0.05); there was high correlation in both electrode sites
(r>0.50). The correlation of amplitude of P300 and duration of disease and expanded disability status
scale was not significant (p>0.05).

Conclusion: Significant correlation between the latency of P300 and the duration of multiple sclerosis
and expanded disability status scale can be a sign of central nervous system changes. Besides, there is
a relation between physical disability and cognitive impairments.

Keywords: Multiple sclerosis, event related potential, tone burst stimulation, expanded disability
status scale

Corresponding author: Department of Audiology, School of Rehabilitation, Tehran University of Medical Sciences,
Nezam Alley, Shahid Shahnazari St., Madar Square, Mirdamad Blvd., Tehran, 15459-13487, Iran. Tel: 009821-22228051-
2, E-mail: Parisa_rasouli38 @yahoo.com



https://journals.tums.ac.ir/aud/article-1-5017-fa.html

[ Downloaded from journals.tums.ac.ir on 2025-03-12 ]

WWAY Y oplodds XY 095 - Suolivhs 5l gy

P300 5 05 s S5l 3l ime 5 dowio 9 Sl e Job 451

£ 5 g Juos poeaw ¢ (M 8300 ¢ (3l peo e esno ¢ S 3 dares | Sl desee el 158 Jewwy Ueg
Ol el (S ple olSly ¢ puiseslys BuSl ¢ i lgis 09,5 -

Il Ol (K pole olSls o Sy 5.5t (535lgygh 09 S

Ol <5 (S pole ols (il SISl S Sl 03,5

Sl ol jli (suin (Kb pole olKuily ( uiseslys 8ISl ¢ pwlid lgid 09,5 =

LEVCCS

o.mfaﬁp O yguody Cowl L)S.o.a &olow O‘il o Dgd o aSie &8, Sl 9 “_;.’.b)’Qﬁ—lt‘ mgl.@éﬂ S L;Lmuf}'ﬁ L daxie }»lfw;l HERES 9 Ao
Sl olie 5 (6 lest ©otn S B s 21yl gy b (i 3 3 & iy (sl el ¢ 5L SV J AIST (sl 3550 it
D3 0 dixie 39, 05] (65low 4 Mine o3l )3 e P300 slisy 4 atanly Juwslsy (Kitos ol g atels 00,28 Jlgil

o) F Yeor 5 5 Vere Canne Sme g3l oalisal b glie 58 gy 4 g P3O0 glalshae i o (i (ingly cnl )3 om0 995
2olal &ygody dalllas 3y50 5yl plosl Jlo YA=D dw B350 13 Jlo VIV jlae Cliol 9 Jlo YA s :5ke b Do jg ISl 4y Mo 5,8 Y'Y
AW ul?w‘ ool

YL lise By LEs guls (P<e/-0)cily 393y (Stumed 0dynS Slgl el ol 5 (gylow e Job b P300 z40 (Siins ooy o sAEL
Sl s olde pwSke ¢ hlow do Job L P300 zge diols oo Lol (I>4/04 )39 (6395801 ol5ls 93 4o 3 P300 790 (Siins oo (Ssen
(D= 1+ 0)cuisl s dg2 5 (Sunrads 03y

5 o8 133l o 3Ll saete 59,08l 5 45 et oS 18l o 51 Sl Wl e slen (Sussd b 5 PR00 Stits oloj e 13 stne bl 58 S Al
Dyl dgm g bl (Bl OYMBIL (glews Gae Job (o peizmen (Cawl (655 10 (mas i )D pudd

03 S Sl b b ciusyy S yome S ) & dtunly Jouslly edaie oISl 1 gulS” 4514

QVEND 1yl ATV Y+ sallie il )

o

LV RY-M

S GEMS wlallas o)l 1,8 ped dg)y j3 (lgy) wps
4 008 Glgl g 0dg) sy Cospudsy (Silom U oid SB93 (5)lon:
cle el yiie 3 (g 5 1y (SN by g JB s
Ao A ol alislen )by 5 Cuns patude len
9205 055UsS sloog,S 5 s)lon cnl )03 3929 3L
(relapsing-  oabdguoodiSage g9 oyl (slmog)Syp;
Sldlos (cloysd (g)lows go8 (pl ) .ol remitting: RR)

L (Multiple Sclerosis: MS) sasie 9,50l

e IS5l 5 (abiire ol SBas o S
SO sbul 4 e Garliiled 03 L(V)o95 0
(Central (535 0 (was pimmw 05uidee blie 3 g ISl
ssbds MS Ml (V)ogi o Nervous System: CNS)
MS (28 golor 53 scal e CmBse 5 Sloj ai 5l S
ot S5 Lalsl B gl )3 Saslgsgs It ole s

8 e olis oo 09,5 ¢yl pd (S pole ol&uisly ¢ iseslys 0aSuiily cpllas d oS ¢(g ket ol dupd LLS cpdle lise wloldyro oy ¢yl yo5 1) gumo BNwn g3
E-mail: Parisa_rasouli38 @yah00.com « Y\=YYYYA-0\-Y ;s AOFOA-VYFAY @


https://journals.tums.ac.ir/aud/article-1-5017-fa.html

[ Downloaded from journals.tums.ac.ir on 2025-03-12 ]

NG Vet 93,8 Jow) Luy »

2 Bld oYMB] &S s e plis (YeoF) LKk
Oen ¢ Gil Glillas (Vo )cw! mls MS & Mie olew
o&er g Newton 4 (Y+-Y) o Ken 5 Ellger ()aaY)
oo 5 (GHlow ©ao Job pw a8 cal s lis (VAAQ)
(Expanded Disability Status Scale: o3 s  Slgil el
P300 sls; & dtwnly Jumilty  Siags o)loj g atel> L EDSS)
ol 40l deng LU MS gilan 4 M 2,8l o ol
N olaw 42 2 9 3,85 00 (Solow gloj ol x jp &S Line
g dgi o yiSaeS P300 &ioly g o yoll (b bld
3 edm sl oy (Ve )b SR T (Siie o
bl 6565 & 2459 (VA4Y) Triantafyllou dles I i
5l g s S (&) zge slajyiehly 5 ilew e Job
b)) last (S5 SIS e 5 ilom Do Job o
(V)35 g5

5 oolawl b (bl YMB) [asuis Sl 4 as g5 b
slagsefl S 3 P00 5 2lis, 4 dialy cslo fpuslsy
oAb 2 P300 I 6 xS0y Sl (izman 5 «S05glgSolug)
i 85 o i b adllas ) (WW)oles sl
o8l 55 P300 ( Saps by 9 daioly p EDSS 5 ()low o
5 bl oaildga0niiS e £o il Lobaisl g MS 4 Mo

2 0R9)

5,8 VY il (aie g sldilis yue £l adllas oyl
— oaiSdee £o5 5l (05 Ve o9 Oy VY) (2ked MS & M
YVIA Gaw 5:5ke b Jlo VA=A« o B3gd5s )d 0disbidgno
el 3l gbua Sles bl (Jlo VY jle Blyoul g Jlo
Lol LAY uLa.c‘

9% (Sbj Aoyl 4 dagi b2 (gilen ©te Jobo
5oy U eddodly Lasuis MS &5 Jl 5l Sloj dols wluly
$S03lul EDSS el o apule Jlo cans p O}oﬂ
Sl cal MS & Mo 5,8 0 o0y Jlgl el wlids

WWAY ¥ oplods XY 095 - Suwlihs sl g

Sl ow g Al o Bl ailis droygy (pl 4o a8 5l (ool
3 pald 065 5 Silen o) b (el Vgens 093 plosl
sumblize LAES b ppeal ol b o g cuwl fbye
oly (pye (Magnetic Resonance Imaging: MRI)
(V)cw! glow opl paswis

Sydl cpl jo als CYMB] &S w0 i Slalllas
e lons layseil jl odlinul b g sl ald L
Kl,e sl u.tzslﬂ S Gl (F)ab Lasis ) Lq(vi Ol e
Slewle )lus (Event Related Potential: ERPs) slas ) 4
&S Canl oloud 25y 4 dtuwly sl des ;I P300 zge
(0)3,> @Yl bl 5 sl

Col Sgliste So 205 by Gl il S Jgeme by,
&S oyluli] b A Sy (S (S50 g9 g0 Bl L &S
dgde s (loj b Juil ©jg0h (Paa) (2lgid ()3 Gl
S Baa b pb S 500 9 WS Mg alihe VO
S ooy b (Pan) Caste 9o g 29800 &) (ol j5boa,
Ol 08 dogl il g S o gl adl Lo Yo Bagdsre )
(B)395 o 03seli P3 | P300 Ygaze Py e -cansl S yoxo

g Cwl Ses 3LS Slaguly I Glasgerne
plod il gle 5l a8 asl awsb eS)lie P300 &ub
2 b lgien |y dadls g aagi ( Sloj (2jy dae Slaogas
Jbe sl ) 6088 ) bl Jols oo jl il 3ble
$ri5 2y g (0l g Sed e (gl
i b M oo &850 Gl cnl W 0 Slin odl 9 2lsid
CE g S 90)l ol L) Al g enly e cunle
e Oonen g b (68 la)lisle bl 0 o YL
K9y (B0 4 ul)i@” &S Cwl odd cely Oi JSELY
sl b OT 5Iooolatwl calie (slaacs
MS 5 3l oYM &y ;5 P300 5,L,0 (o)l clalllas

Adamaszek 5 (Y2Y) Comi dalllas dlos j (sanlsis


https://journals.tums.ac.ir/aud/article-1-5017-fa.html

[ Downloaded from journals.tums.ac.ir on 2025-03-12 ]

P300 5 03 S (5ile3L Ol jae 5 S3zi0 jg pSwl e Job il OA

35 48 352 i ol &t g Sl (635 )18 b 285 oo )3
29780 93 5 (S5 )9) Cz (i) Fz dal 5 Jlb 395l
01h Jate Cppots G5 g Asiele db > esSas
(Sl mb) FpZ &b > S jnie 5980 K, 4 (linked)
Log Sl ilipel &5 (Spg0 > )50 418 (9] 93 O
93 31 5eS (62958 (G peiliel Coglis g ol 5L iy 5l 208
Cawpy Syomo g3l eolawl b P300 505 g0 2l ol
oSN 5 okl L 5ym Veor Gan Syome g Voo 3 il
5 385kl S e V5+) S yzme Yoo 3lasi b g coglite Sy 50
5 doyn Ae 3l S e g8y Jlonl b 5 (Gan S poxe ¥
B Ve al b 5590 Buyb jl g aoyn Ve Gl S yore
ICS Chartr EP Juo a5Sily Juwsly oKws L g nHL
SHo ai 0 pbl 1,0l GN Otometric <8 s célo
Sypo 5 39 gl S5 Sy Sl P00 gl s
ogialef] &I A5 48,5 5 )5 by yisar o b
pole oSl dseily BuSish b oles Sy
A5 plogl WAEIY+ BAYAYINWY I ol s S

ialeil slogts J) pol Giagyy o Al arg L
58 4 el ASzd Cwlbad  olail el e
Bl dgrg S (IS a5 5l g Ad 03 3y okigd yiules]
5 olejl plml W9y 85l daigeil ploml iy Jlecal b
Sl pY Clrsy pBaSanle | Kol ol Gl
o talefl (SisSe ) Jol8 (2T L o8l i ol 4 b0
CS b gh (o5 dabicols) slaal b g aldbghy by
W08 oo

Gars osell 3l Sldyd oy g lmedh Jlos gl
b Giegn ool gleodh &5l odlitel (gwpn (Siuen
P<+/+0 g o0d dpslbre V& Lus SPSS ljlays I eslicl
el 045 438, 5 )3 (5 o ine i (lsisy
Lady

e GBlyssl b YA MS & e aly8) s (5o

Jy»gowbuuhac‘9)mumwhwyobb)mo
32 (i slpl Clasl g e paastie oS Ojgocpla
IV B sho o jliel g A8 (o0 oy p il laai I,
4 db).é cJL.o 6‘)—3 AR o J).é & u_i.s)ﬁ LSL“L;%:;B bl
Caol 0 ()lgil jod (o508 blod 1oyl 4o (g5l EDSS
9 3l Las & zlas! 38, oly (gly 5yl EDSS=F o5 (42,8 4
Ll iy 69y 2,13 EDSS=Y oS (60,8

Sad obasl Bolal Gjgeod ddllas Djge 3Nyl
Bgy (owyy ol odlaiwl b LS 0y0e (sla g ySojll g leMb
OGS Ry ExSesub MS el 3 dg2ee (Sj
OL"} 9 diold dﬂfoﬂ,\.}] ‘u,.ul.....oﬂ d):-"?:’.b] 9 d)l;‘.éf QS):-"?-.’.J‘
(o 2o CoMe ol 5l s el Cowday P00 Sags
22 pegare clapd ) @l g e gpd pialesl plvl
oS Clas! 5 3 jawsie lwg 3,8 EDSS b
A e

2 @B e (LIS Cpgo ) (Sl diles Sl
SYMS] ) el gleia gled 83 (b 5 (A5 Slme
o g SitwgSl WSy 5 gtesiled (903l e 26
Zodiac 901 Jao uilies] yiegdl olKiwd 3l edlatwl b jieS
claalinl w15 0 plul Sylils Madsen S s cébo
olwd I oolaol b 35y Aver U YO gl wilS)8 0 olon
Interaucostic ¢S, cédlw AC40 Jao allS 40 jiogdl
loi Bl Jbua oles SMe ad s Sylaily guiS
YO =Ae v wslS)8 bdgame > HL s cwd Yo (goluno b jiaS
TN pillalS Slinl) (rbo ke 1 61555552
(¥)sg: (1 +3+ -5V il 395 L8 5 e ingsila
(b SitogST S8y 9 (355 93 12 )3 AN g5 (6 ytegiled
b5 5 ogel gy (SsSe b Ll sl edigd tlejl 53
L ladg Sl olSols o b o0 ang g (giloodlel (g Ko

WWAY ¥ oplods XY 095 - Sulivhs g


https://journals.tums.ac.ir/aud/article-1-5017-fa.html

[ Downloaded from journals.tums.ac.ir on 2025-03-12 ]

AR Vet 93,8 Jow) Luy »

Loofoe o [e)
YAs/ee
B
3
R S W
\i YEo/en
N
R
YYe/en
Yeoles

vfee Yoo Elee Voo Aee Yelee VYoo
Solow ol @0 Jgbo
SiS ylos b (6ylow e Jgb o (Kimod =Y 13405
Fz ol ;5 p3 z9e
p:o/oo\ ar=+/1Y

3153 )low e Jobo dlasly gy 4 adlllas (ol

b o asby zee Siaps loj 9 4l UL MS 4 M
SNusad (SHlon Slo Job 9 P300 zge diold oy oyl
Aolcundds (63958 oSy 93 pa 50 A ol g 3,15 D93
(Sioen (§)lon ©do Jsbo 9 P00 z90 (Saixs ploj o
Aolcundds (639,80 ool g3 ya )3 as pl g cusly D93
T S gl (Siued VL i bl @l
Jsb 4 2 &5 aeinla 990 (635580 oSGl> 93 52 )5 P300
oRIB P00 z5e (Siins ploj 9o yida (Silow e
5 (VAY) San 5 Gil s gols b 4l ol b
(VM) o )Ken 4 Newton (Y--Y) ,Ken o Ellger
zoe Suad lo yw pr Oldllas pl )0 (A=Y )o)l cillas
ol Al Ll gy (Stsed (gHlow ©le Job 5 P300
callas (VAQY) o) Ken o Triantafyllou ddllas b cuowd
zse soyiehly 5 lon Sdo Job e il ks 3 )l
o2 (M)sss EDSS L s bls) ol 5 <l 3gmg b))
S5 il s 5,Slee jd caml &S 3 dgng Jles!
8 b o) sha ages sl Slos o A3l piiie ol
S (g5 bl )l glad e conl (San 0yl 30

WWAY ¥ oplods XY 095 - Suwlihs sl g

£¥efve
Soafoe
Aefos
L PYIN

AR

Cz [ Sidgg oy

YYefrr

Yeolos

ofes of++ Yofee  NO[ee  Yefes

Sslow o2l Oe Job
5 Gloj b (5l 0 Jgb ot (o =Y 10903
Cz ol pp3 zeo

p:o/oo . d’:o/Ai

Myl ylow Gde Jsbo g Cawdanly 313l (Ko g0 Y/
dw 5 Jo Lid) FIY pwSle b Jlo Yo B Y0 5l caalllas 550
Yo 8390w 4D ylhles EDSS 5 09 ¥/+Y jlae CBlyzdil 5 (ol
D9 VA e Blisdil o VY 4 Sle b i

On &S Oy QT i S adlas cpl 5l ol slaassly
ol 5l Szn » (gHlow wie Jsb g P3 zge alb
Cz 39S ol (lp bl Dy (Stusar (539,
g I=+/+0 Fz (639;8 olSls (gl 9 p=+/Y 5 1=—+/YY
ol Cavdey p=+/59

Sl ©re Job b P3 zoe (Sties gloj o
62980 oole 93 2 53 o (pl g Cudly 252y (Saen
Situed YL e Bamd LS ol (p=e/e e )del Candey
5 ) Bge) 390 (09Il ol 93 p2 3 P3 e (s e
(¥

63958 oS5l 93 2 > EDSS 9 P3 240 diold
9 P=-/1N 31=+/Y2 £z ) cily 3959 Sued Fz 4 Cz
LP3 zoo Siaes oy o Jg (p=+/¥Y g r=—+/YY Fz
by lis mls 5 (P<+/+0)cuib by (Swen EDSS
ool 9 2 )3 P3 zge (Stins loj (Stesen bawgie 5
(F 9 Jlages) 92 (39,1


https://journals.tums.ac.ir/aud/article-1-5017-fa.html

[ Downloaded from journals.tums.ac.ir on 2025-03-12 ]

P300 s 03 38 Sils3b ol jue 9 Sdzie j9 plSwl wawe Job Hl 5

Soofee S
YA/ f
IS o o
3 : i
. Yhe/ee o e o 5
\) o o o
& YEelee o
<]
8 [}
YYeler
o o
Yeoloo
“fee Yoo £loe Voo
EDSS

P3 z9o (Niwg oloj UEDSS (o (Ko € 5905
FZ Dtill? )3
p:o/~Y’ Ir=+/£0

MS ;b Bld slgbual & s ol
5 odd oy lis wlideuwl g o) leleis bbb
oaly L EDSS Ll b &8 (S,u8 el olie L MRI
3 559 Oyledy il ol el (JolS g Klgs e 2945 o0
2 0355 (g5SugSlo g (5Susg)See (g3t Slocwl MS
A s ((BLS glaojes ol el (s
Mygd s i cueal I (mdge Spgot ilan (85
F)cwl

3939 (Nuwed EDSS L P300 zg0 Sians loj o
A Gl odo] Cuwd 4 (63958 s> 90y )> domi opl )l
Ty S oloj wgde puin EDSS drpp o lne ol
5 Gil dallas 2l b Cuond pl zols 0L o ]38l P300
s Newton 4 (V++V) l,Ken o Ellger ()2Y) |, Kon
(A=Y )b calles (VAN ) Ken

L P300 oo (Suixs gloj om Jisne (Shuwer
SYMR] Ll a8 Cawl Cunbly ol s lis Yies! EDSS
Sow SG (g S (0 ES5 > plp G b (BUS 5 (S5
SYMS] s Cand lod 4 Ylainl uds  (So5 YMSI
P MS p Bls OMie &ty o i ol 3L
o bl o sl cglate slcas Loy glew Ul den

EYo/ee
Loofee o
;3'\
‘,3 YAe[oe o
. o o °© o ©
K Y le/ee . o 5 o
N o
&) YEeloe ; . ) o 8
YYeloe -
o
Yeoloe -
/e Yoo £/ee e
EDSS

P3 zgo (NS oloj LEDSS (o (Sasod Y 13905
CZ Dtill? )3
p=0/00£ ‘I’:#/'[o

Ot )30 il ©de ) dz e g Al (bl a8
2pS (o Cope ($yeS (omas Colin g 39 0 )5S (Sl
GPL)l yi8 g i) g Sed (2l (SSwSer g
oIl b P00 zge (St loj ot )3 g 9 Yl
Lols (Stan ple Dpde SNGb silon ©te Jsb
g Ellger ddlas sbbadl L (ghlaw cdo Jsb L P300
Sr5Ear g Oljer cld (Al cdlas(Ye V) l)lSen
Sl pd dx g ol dlold BAGS s cmnas slaaid, lad
g b dalgs 5,5 Al wgd Jlb plojer ©ygodr ¢yt
929 S5eS Slejed Ok (58 cwd Jl Ja MS > (2
Ol 38l b dioly i Sa oS pl (Jg g o yiSagS aleld )l
P300 &oby cdwy o5 gy dze adli & (g)low ©ao Job
Chze pis 9 Cwl P300 sladge culld Ll
cle ol @l (oo (gHlow Gle Job 5 dly  Siuen
G oy ©ae Jsb Gl L Vil o asl
(VF)335 005 5 PI00 e blin > (6 S S
zoe syiel)h LEDSS daly )y 4 adlllas )

O b ol s wb ashy MS 4 Mie o8l > P300
2 don cpl g 0l 3935 (Sisuarr EDSS 4 P300 750 &l
adlas j Cond opl gols delcwmnd (63981 ool 93 4m

WWAY ¥ oplods XY 095 - Sulivhs g


https://journals.tums.ac.ir/aud/article-1-5017-fa.html

[ Downloaded from journals.tums.ac.ir on 2025-03-12 ]

4 O 9358 Jouw) Ly 5

il 5 Sl iy cope Silea 5 ST
Cepw pialS Blis S ploy b gre Lol cla ]
s loj cp &S (6l pme byl g cuwl leMbl il
o)l St cwl (Sen Sal cawd 4 (glow e Jgbo 9 P300
3 s 3l b a8l o GIMS jo a8 Slyuss o8 il alies
Odo s ya g Cal (Bl OYMBT L Ll yen 9 cusl CNS
Opped g e yidy (BLS OYMB] )5 6)lew
s VI 5 (K5 5 o o5 55 e g
ol eyl Gl SO ksa P300 )l sgg alal,
ol e &S s cpl el olgsl oldl s sl Y3
sl 3 Sedjl Il S el s (5 o clled 4y s

Gl Hloyd 4y Fuwly

S 3 35w o
w1y S JUS e e 9 ()l agd @l S8 5

REFERENCES

1. Kuhlmann T, Lingfeld G, Bitsch A,
Schuchardt J. Acute axonal damage in
multiple sclerosis is most extensive in early
disease stages and decreases over time. Brain.
2002;125(10): 2202-12.

2. Miller JR. The importance of early diagnosis
of multiple sclerosis. J Manag Care Pharm.
2004; 10(3): 4-11.

3. Kenealy SJ, Pericak Vance MA, Haines JL.
The genetic epidemiology of multiple
sclerosis. J Neuroimmunol. 2003;143(1-2):7-
12.

4. Musiek FE, Chermak GD, Weihing J,
Zappulla M, Nagle S. Diagnostic accuracy of
established central auditory processing test
batteries in patients with documented brain
lesions. J Am Acad Audiol. 2011;22(6):342-
58.

WWAY ¥ oplods XY 095 - Suwlihs sl g

5 Slop oMlie (ly gl 0 ol Byt pasis
el (6y9p8 (Al

&S Cul opl (Gimghy (srcodgaze § MU dlos
(IS oS O oy gy )50 BB pam ]
S adlllas I plod are g 3 JSdo il b (Sl
9y 99 550 Jlagy (Jlo> (Saus (g0l plsl Jbo )3 250
5 M e o3y Colpnl Hlen w4 cdls o il IS ) s
hlew ¢l ogeil plosl 3l s caelo YA 5l lag,ls G uno alad
Doy ladd

JM Ty L)"‘ & J)lye (s Oladss ‘nl:gd‘ 6‘)—3
Mo 33l )3 (gldazmer @595 3l odlawl b P300 ploul 5445 oo

oremed o)l ;X3 log,S 15 5 g yide (s )bl Lgel L MS 4,
o gyseil plgs plsl 15 5 oy 5 dseiles Sl il (ol
P300 s MRI sils (¢3,Slas

35 4ol
olo; dlid g il P300 zoo Stigs olo;

5. Hall JW. New handbook of auditory evoked
responses. 1* ed. Boston: Pearson Education
Inc; 2007.

6. Comi G. Electrophysiological correlates of
cognitive dysfunction in multiple sclerosis.
Electroencephalogr ~ Clin ~ Neurophysiol.
1997;103(1):53.

7. Adamaszek M, Kriiger S, Dressel, A, Kessler
C, Hamm A. Affective impairments in
multiple sclerosis proved by event-related
potentials andneuropsychology. Clin
Neurophysiol. 2006;117(1):121-336.

8. Gil R, Zai L, Neau P, Jonveaux T, Agbo C,
Rosolacci T, et al. Event-related auditory
evoked potentials and multiple sclerosis.
Electroencephalogr ~ Clin ~ Neurophysiol.
1993;88(3):182-7.

9. Ellger T, Bethke F, Frese A, Luettmann RJ,


https://journals.tums.ac.ir/aud/article-1-5017-fa.html

[ Downloaded from journals.tums.ac.ir on 2025-03-12 ]

P300 s 03 38 Sils3b ol jue 9 Sdzie j9 plSwl wawe Job Hl 41

10.

11.

12.

Buchheister A, Ringelstein EB, et al. Event-
related potentials in different subtypes of
multiple sclerosis-a cross-sectional study. J
Neurol Sci. 2002;205(1):35-40.

Newton MR, Barrett G, Callanan MM.
Cognitive event-related potentials in multiple
sclerosis. Brain. 1989;112(6):1637-60.
Triantafyllou N, Voumvourakis K, Zalonis I,
Sfagos K, Mantouvalos V, Malliara S, et al.
Cognition in relapsing-remitting multiple
sclerosis: a  multichannel event-related
potential (P300) study. Acta Neurol Scand.
1992;85(1):10-3.

Pokryszko-Dragan AP,  Zagrajek M,
Slotwinski K, Gruszka E, Bilinska M,

13.

14.

Podemski R. Neuropsychological testing and
event-related potentials in the assessment of
cognitive performance in the patients with
multiple sclerosis- a pilot study. Clin Neurol
Neurosurg . 2009;111(6):503-6.

Margolis RH, Hunter LL. Aucoustic
immitance measurments. In: Rosser RJ,
Valente M, Hosford-Dunn H, editors.
Audiology diagnosis. 2™ ed. New York:
Thieme; 2007. p. 381-424.

Burkard RF,Eggermont JJ. Electric and
magnetic fields of synchronous neural
activity. In: Burkard RF, editor. Auditory
evoked potentials. 1% ed. Baltimore: William
& Wilkins; 2007. p. 2-22.

WWAY ¥ oplods XY 095 - Sulivhs g


https://journals.tums.ac.ir/aud/article-1-5017-fa.html
http://www.tcpdf.org

