DOI: 10.22122/jrrs.v16i0.3540 Vesnu Publications

195 59950 (w3 9 SuuSS 4 o 31,81 4 (5 i o 310 33 RS

D sl 5 ylsd aabols (07 o) dan dabold (0 g 5 Lot o

oS>

2 I8 ST Y 313 (I 55 0 Calitee Gl s g (e (g3eie Sl 0T e el i (el o 5 (S0 Ha e
5o DL Sl s Sl e DU 4 08T 4 b opl (ST 5 solid Blsn SN g daly & b e Sl s L
A plol ST S 31 (s B3l e e 53 48 8 D) g Dllllas s o3l

ot 2 IS S 13 s (s 1 b ke (B by e Dl 55T mer ki 4 ) o g 3l G ol 1B 050 9 Sl
sk kol 55 5 PsycINFO , ScienceDirect (Scopus (PubMed «(ISI) International Scientific Indexing sl dmti_g SYs o sl
ol ¢ g b 0L 4 5 Ol 53 0dd el Sl i oy S I35 IF (s Soge 3 0 i oS0 4 YeY 61440 sladl
(olid sy B3, S Jols eslizul 5,50 083l WS .05 & i Magiran 5 (SID) Scientific Information Database
D (S Re Sy 5 S5 55505

w,lé;‘s.«:liil Ol 4 dlan AP Culg 5o canllas 4 3955 laslne gy o 5l s A5 8 3L Alae YN (ldST LS Sl eslizal b Jsl e s tlandibly
Sl e 45.,\.13; .\5‘\: ST N 513l s (g lass Gl & sy s OV cwyp pegdle Sl g 55 dd G sl
a3 oo ek Olles (ul 53 15 Ol 5 aseld (o)l Al sl
ﬁwbélﬁ&u\ﬁ&:wauﬁ\a\u:)‘v\;’;)’_-};,.;Qq)&:.,«:béi‘;)l.x:;iW)aé&_,slffdué)wuﬂdh S e a1 18 S AR
15 Ll 6,8 53 euins 0L K55 585,501 5 63 15 5 geas Sldllas . Lles ST S Sl glid 31 53 655 e sl 3
Al s 251 ae 5 655

ST 405 300555 4 e Ly SIS 315 ¢eslis S e 3lg s

il psle )3 Jimgh w1y (69900 oy 1SS A o 31581 53 (6 awiad (31551 s B asbls (Shol )3 IS8 ekl glyin by gy iels
AVASVAF 115 61¥a]
VAN D by o b

VWAPIY 2 b pdy VAR Y8 il s

2 el progde s (123 31 Hed i) o B ldcuas W»’l Sy Jlois
— sl plgs (60853 5 By (o)l YS! 3539 &) (e3ane lalllas
(S o (il 3 Slee jd JMB] (F-A) conl oids o)lil S >
i Jb o 2 (V) Ldloe S Syl el s 4 e 1 (S Bl
slaggell S0 g e Gbppga slagby, el L
ol 0as )l 090 ol 3 (ke ol BT (9ST «Syjols subg Sl
Ol 3 Syute (lagasld 5l (S g)luid by o ol 4 a2 L ()
4 ol lagh Wil CiS jon 0 e sl 5 b Jle e

oS 3 S5 S iy b S S gy 3 OS] o ]
ooy aa5Y (1) oyl luiS] g oy Lie g Db g wblid bxa g lw
2 et glaal &S Jb il o] coale 38 Al wisT 5ige
5 Oludyd dawr g S b puslSe mosgr o el BMB] e wis)
M 5l b cis) 4 by o) cwl aads byl
Srn e BLi0lyy o Sy sbuasls (giie Liw) 5 idn ey
IR ol iy g S (S (Hly 3 )buial sl Ses S)b
G bypsas SaS L i slaadl (LSl sy L (V) 3)b

Oyl oy g (S pole ol ¢ ciizu i 0aSiild ¢ Sloyd)lidS 09,5 ¢ Sy (555 g1 58 Ayl ol )5 )

Oyl oy o (S pole oluily ( piizu ey 0aSiil ¢ ol oleid 09,5 ¢ Lokl =Y

Ol 32y Gy (S iy pole olKuisly ¢ sy i 08l ¢ Sloy2, i 09)5 ¢ ope g (anas (35D (gommishy —Y
Oyl oy s (S pole ol8ails ( cisules 0aSlails ( Sloyo LS 09 )5 (o0 5 paas (5,559 Gezeiils 1 Sl )3 IS8 dabold 1 g Gumn oddum g5

Email: slp.fekar@yahoo.com

\VA

http://jrrs.mui.ac.ir


http://dx.doi.org/10.22122/jrrs.v16i0.3540
http://orcid.org/0000-0003-1075-5581
https://orcid.org/0000-0003-3478-9129
http://orcid.org/0000-0001-8327-9497

Ol 5 05 b 5

o3> )8 pliie Jlis) > (oo @l g 0390 he i) Sfglgjds)e
Wbl o dgaome lizmen ST e e Lo b b cpl b Lol ccusl

;Volumetric MRI) Volumetric magnetic resonance imaging
i)l & Gas) @ ol 4 Gliie @il pbdl sl jiagly Bl
saalie 03 5 S & bypye (508l 3blio 5 Jhgses psidh ojlsl 5
Pt B &l &Sy 5l i Jhawed pedl (Y T 298
& Gl (Sen (gylais STl s (A-V+) o)l (gl ledbl b3l
s ol oz lail by Jhsed o )luid pi8 (b b osill
4 e B3 51 (29,5 5 (Jlygeed e ooy 4 (s)lid 3ble 3 (anbo
s peidly o3luil i) 4y Mo (il J5 (V) Cuol 0 osaliie cisd
4 M ol el jo a8 ob plis by Oldllas (V) Wil e b e
390 aS) & Miso i 331 5 55,51 0,505 5 0 33 e ppdly il
7 bl (V) 28Lise 55,5 G oS e & s Casly 0,5 05 5 9
8y i) sl (sl s Sl Jole ol (Sae Jhgsed p9dle o
Jisess p5i%h 3> Jlais] %05 e a0 5 8) a3l 358 51 (5
Lol wge oal ) 9 a3 i |y JUS ()laid Soad b 28
F) 28l Gl anlp S Wl Bl 53l ()i 390y ] ezl
hssad oanls 5 ) 050 claylisle a5 b olis MRI Gligios
«wiSd & Mue o3l > (STG L Superior temporal gyrus)  slies
(7 V) 05l Wil o131 L o lacsglas

LVBM) cilisto cazes (slodaly o jio b divals 4l o (5j5l59)50
odle w0l plowl sla yimgly wlel » (Voxel based morphology
» (Insula) Youis) g STG dFG 4 by (g)lsS bl (oSl
oanlin Suogillyyg slacglis (¥ @) Wb o il ciS) 4 Mo il
odlo g Cunl 3)8 & pastie Al 4 Cons ST @ Mie 83557 53 0
oanlr Bk g3 (Ll (Vauts] (B 9> Sl Jig)d 3 s
sl (0 &) cul asl el cwly 4l STG 5 le Jlyowes
i S S dilale g ySB edle wiy a5 0h ol 00 cldlae
5 et 0dlo w5 ol (& A=) 2)b xub e (g (g0
IFG 4 (Gyrus precentral) (¢3S o i 268 < Jlysses peidly «cunly STG
il gyuSE odle > (Jold b Lol ccdly iul38l cus) 4 M sl jo
o S5 4l dagiagh )% (Sp @l bl p uase (1Y) 0,5
S bl 2 Law 0ol g 4dyb 9 Gyao 4 IFG (g yusS ol
(0 A) 2o (2ol 0 i 5 ©jg0 4 bge

&S ol slis wldllae gl CT-Scan)Computed tomography scan
gy cisd a Mie JLuS 5 o3l 3 JlipaST 0o 13 b 8 (K80
oo ]y casd 4 M ol o 15 bl ylg e coplpl (¥ V) 3
Dyediy )

ooanlr g Jhged podh (JWgy o Jold ugnle cnl [STG -
g i olie 3 S b 3 esgiome ol ol a3l B Sl
& opl eud LS o I ialS a8 STG (5 5 4d)bgd &g 4 (g liuis
Jué eole (S g (b FY-FA-YY (Brodmann) pedep bl
Pty Jels STG Lils gblio JuS a5 5 5 (b » U il
4 bgje < s )b (gt calld Jlj)lelysn Gogple 5 Jlyssed

CiS3 w Ne 513y (golas Sl

el caS) & Mase S350 (ylkd Bilay & bgrye lidis glaes
slp ) Glodde Wlgice wisd & Mo 33 3 ()bt (aibp ()
g 390 S il ol ployy > &S Glid —(ras iy g9yd

)51 wlyd ol 0399

by 9y 9 dgo
4 byye Slillls (syglaes sglite 4 5 39 (2ly) 950 £ 5 adllae
Oty b plonl casd 4 M B8 g)lwid By b bdye pals
Scopus PubMed  SleMbl slolol o (SoguSIl (goztines jolais
PsychoINFO 4 ScienceDirect (ISI) Information Sciences Institute
Yore Jlo 51820 Jlo 5l el bj 4 4l Lisl cldlas 5 a5 plogl
e b 4 odd pitie Sl (ow)p Caa LB)S B (poyp 3)90
Magiran 4 (SID) Scientific Information Database lsolS,l ;3 gocius
St g oy S Jols oolinal 3,50 sloefly 48 2S5 50 35
ol @ eVlie Qbl 0 g Kgjhe iy 9 Sidnidesg ()i
nglie ol Ll ) (imghy 0g)S slasl I )i 9> & 29 )90
92 Om 45 $)le 3 aD 1ST L 93 Ky ul &5 2035 b ) la e Ve
85 pbnl pow 33 hawg Alie (gwyp wudh dpry i S i
gy 3l audly Jols)l cusT 4 M ol > gyl (il & a5” SYe
9o 2 g W3 (poyp |y OVle 0aSe 53 93 (al s WS )b adlllas
3 orn 90 o dlie Jol (e 098 (S (s pSpaenal sl 04Se oS
@ baye SVle 35 (qwyp ladye CUSY 5 dllie A woles 0 288
Had Bl laid b Gl 4 bgye sl ingh 9 545) pE caS)
B4l

G pitaspas

sdas Ceand 35 ol iS4y Moo ol (o)t g lalllas
il S35 50 9 (ane 6y s

Slodis | Dlgid je 3Slos puyp Sy (e (Dl ol
sl (8] 3,5 o ol (530 8o st ool J s3io Blo b iggls
s gl bl 2 39 (A8t (3t 4Bl (g )lid Gl > Cglis & by
b sl @il sy (jia Bl (6l gl » ol wa ST WS g0
{3V 2 a0l Bl i (505 (slaadlie b5 59 2 o

S yppas Glo by SaS Lt gl e (o)l ol
9 W o 3 jae ilite 2y (b oSy (AL e Sl S 50
Sge Sl 3 S 255 Jgmo (530 bl i S5 ) )3 S (ipad
e g (S pluid 3blie )3 ohng 4 & (B VIY) ail e ciS) &
s oS Sl 4 () X D &) 3550 eaalie ailaie 53 ol (L)
(IFG | Inferior frontal gyrus) Jlss g wopls (i culld
Bblie cnl > (3des blijl ial 5 (plotd pi5 (S o i 725
«Soogillgyg Slllae 3 (oluis B culld (A-VY) cul oad 5l
ol sl dobol 1 &S 005 gy 2 (61 § K55l 59U o555 5199
JSeostls,9 clallao

o9l slodine) jl Lo S 3 (as hppgal Clllas 451

Ve

WAR g0 305 1V o / il pole )3 g}y

http://jrrs.mui.ac.ir



Ol 5 05 b 5

S s judg il Ol

g Sl S8 L e (S Sl cdled ()5 89 Sl Slilllae 5>
(N) 9 e 5 st ilord Jate Sl by Congy 55y 2 &S
sS4 oo ol 3 by S5 o 3 s Sajglan g Ul Clisios
bl was cldld (S W ey (A AO-VA) o)h lacgly
ool A8 (o B (Rl (S o Bble 13 (o Ul g JialS plgid
Sl @ e 4 Mo SEISTG 3 ()l clld dayingly (S @l
9 oo glop e o cwl Jlo 3 ol g cusl a8ibgs (g 8L,
Sy cloaisl (A) Mo Sl o oSps clld i
Ol g (g3xe culled yloj Ll38l (MEG |, Magnetoencephalography)
m e 335 o Sy B 3 BT agmg S5 5 gk 538 3
adlas iz 08 40l 1) cusd 4 Mo sl > gl K9y G (S
L Electroencephalography) 31,5 Jlawsly wSIl cwyy 5l ooliiwl b 5o
S s Slos 5 (glo S 50 0 2O 29 &5 A5 sl (EEG
il 3 (Sl cldlas ol (VO-VY) dges Sl 1y <SS 4 Miwe 31,31
Cesly 0,5 b 4 5 (A AD 15) 392 s el o5l
S 3bls shan ojlisle )3 oy & (1-0) i) & gbdls
Bblie ) 0)ws 9 Om clld p Laio W ules co oS
g Juy 3blie ) 550 Jly b 4 Slagge 9 (S g )i
(V) dbaglis 1y oliB (oY guis] )5 cullad pus ¢ Jlins]

duglio sl 3o ot Ghiloy )l slaggel ok, Sl
390 03litul Hlxia 5365 b duglie 1 by <) gyl 368 3 Slas
il 3 sl Gl 29y Jleisl (i Clidis gl bl 5 (V)
)3 245 ST dy Mo (83657 (635 50 (6l

olatul 3)90 (2lgid i (b))l STy ol BCans bl Ced
g 390 sl CaSd 4 Mo S8l lasinghy ) oS aosl bl 0,5 e 1,8
ol odal dols] )3 ol 43,5 1,8
L Auditory brainstem response)  les 48l jre Fusl (wyp =)
ol gl (S ssie o glaid gl ) Jobs mln (ABR
{5 ) a8l o i) &, Mt 331 > (s fagis
Pure Tone Audiometry) ol g cuws jl odlatwl L :Reaction time -Y
5 P i STy oloj g oml €8 cuSt 4 Me S (PTA L
(7Y ) 8l oll 33151 58 5 ollaealy
Jolis (AAF U Altered auditory feedback) (¢ sb (g luis <Sond —¥
Ol gl 4Bl s oyluid Slgsen j olie VA0 Jl I (V)
ol cas )Ken 9 Goldiamond . )b (sl 5 )5 oo edliiwl cusd
wasube ooy pled 1YY L3ges bl o 1 ST 4 Mawe 131 gl
ol Wl gty ,..-L Cot (gl gime yob 4 cusd 4y Mo ol 3l a5 055,8
G Bl yusd (gl Wlygtuay (VY YY) W8 e 8wl o
398 b S8 ) Slyy als g casd 4 Mas S ) Sy, il
Wty ot (g)luid S Sl & cul ol e 48 (YY)
Rl |y ST a e o3l 5> (g)luid STpol el g bl e gyl
93 Loy &S b L Volemetric MRI @ldllas gols (V) VYY) dad o0

ST M s 31 s glis B5ls

(Y Q) sl Jlysees Slios sblie 48)b 43 cullad

Pl GG e asl ol cdle @b g Ll HIFG -Y
(AVY) sl odis 5,58 casd a4y Mio (uidls

o394 :(SMA |, Upplementary motor area) JoSo (oS> a4l -Y
Sl Al £ (pedgp dihate | (iS50 g 0w (Sl o)l 5> adaie )
1) o Gl S & JU i (35 255 o 55 SMA

Jols 5 (Sylvian) cpshow )l ceond )3 jlislo 03 50 Y i) =¥
ol 2Skes 5 ogill > alacglis o abbie B 5 Wb i3 g
ol o oo CiST dy Mins 31,8 55 Cuond

ol by sy ((White and gray maetter) (¢ pwSl g st odlo —0
Sl 5 D A Q) wile s g b o3l agill 5 Cglis okimd
8o &y bgy o cddylo 53 Yoo o badorseo 5l (slailate (5 S ole poes
2aS) ol > ol (S 5 Al o S 5 0028 JOS] (s
J5g9 ol 5 S b St 030 53 (58 oabe o el a3l
9 4350 3 Sles 35008 (gl G (SVsb (3 Shas e Ao Canl (S
)l 93 Jgd Jlygeed cwi IFG 13 (515 oolo 2lial (F) L3l Youa
G0lS 5 Vgl dFG ()5 3blio o Jliss Jip gl eyl ol 5
o8 Your] @il 93 e Jhgwes bl dFG 3 gpusls o3l
ool ) (S8 Jlgad 5 2 IFG 13 ddo 03le oo (1331 (0 F)
odle ialS e STG o Caond wusly (¢Vguats] (ol o Jlig,d
@ Mo 331 )3 o SV pelgS ul g (0B (wolsSunld adlate )3 M
(A) 13,8 asuie cis)

Alwgy HsS g9y » ol Functional imaging /Lol cldlbs
5 o slao,S sy culld i g o o 1y ST (iS4 Mige 1,31
ol & ol Sitnggy (1mIY) snse o5 (S 5 (6l 3bba 3 )
5 Ml o caS) @) bgyye oid odnliie (63 Slas (cbacgles &S Wiy e
N)b (Folte dySlas cusd 4 M o3l o sble o) &5 ed o lis
sl ool dals] )3 (63,Shas (clacsglis ;I Sy aS (Vo MY)

» o8 by owldl (PET) Positron emission tomography
9 S opeiaogilages 328 (ol ke iz g9 p28 ¢ IS > iy 3olis
7S gl ¢ alS Cgin 5 ol e ]y oAy, cor gl (S >
Bop 2 So5 pudglic (1l oo Jhgeaion p 9 Jhgadoig b (Sl 5
(V) oy gl 1y Jug s 9 CudsS aS)

:(SPECT) Single Photon Emission Computed Tomography
9 S S S5 S o ol 4y Logyye 3blis )3 (sle Sres 5 il
L) ol lias 1y by sl

Cuwly s gy dibaio j> collad i)380 {(CBF) Cerebral blood flow
(OF) oy Gl ] el gl g adsl (o)l 138 5 o s

culd ials ((fMRI) Functional Magnetic Resonance Imaging
Gblie Jbgsmeed 5 Jig e (ot (ble i (ol 525 STG
oy Jg b pdgSpl o (S — o Gblie (Jhoed st (b))
e sblie IS S o (sblie b (2al33l 5 6T gl Y gut)
9 JWgd (S Bble @b 9 Jin (ugpls iy STG o 5 )
VF) ol lis 1y (Putamen) (4oligs g doxes (sblie aianly Jlygued

WAy 2 V8 Sl [ il pole > Gimgh

http://jrrs.mui.ac.ir



Ol 5 05 b 5

mloe e 5y —loasl Gbhdid e i p e i
VF 30) S o Ty el colld (g puid
e

Dk il 03y (Slodiry g Al gedse olgen i) Cunle cald
plol casd 4y e o181 jo (gylais B3y Lald cwyy jolaie 4 jols
4 Mo 381 5 )i 09,5 93 (32 5250 Sl &Sty oo Jlai 4 D
2 bglis opl g wib e oyl (3m0 3,5dee j> Colds osimd s wwisd
a5 L YASYY) Canl SIS ,55 WS sl sly g colam (58 by
Ohs> 3 215 sy ST 28 Sl 81 5 a4 (LMo g3k sl 55 5
5 v il b 88 sl i W grge ke dinl gloel culleb (o3lj
b il W gl by b Sl glhel cpl Gae e,
0w gloel clld ISl 1 (Sl ol hag 4 (VA Y- XY)
Cuol ST M (3 Casly 0 S0 B i ans ) 5l coles 5 )
45" 3L Orton-Travis ess8 aus,b b kg ye Sy o 9090 ol (YO-TY)
Py casd waas g obel 1) Bk in @SS pall b ol
Cle 390 3wt Eieyss odsl ) oSt Ao ol (1Y) il
clllas jiie > 2z () & F) dg)0 sled 4 eSS abp; (Sjsdes
oud oLl (il 5 cuSd ey e B3I (00 glsal 9N ol 4 S
(V0 A5 AR XF-YY) o

Sl oy 0,5 o cdled Ll S Oy ligios oll
ol odalie o 0)S e () (3ble b lion glajlisls 3 i & Mis
oS 39 Caly 05 JWgy8 polgS wl )5 3e blia dlex J1.() D M) ol
olgie 4 g Sl Gy (Youis) 5 o 0o 3 By ab il o oISl
i ol OlySimgs (V) 298 e golae 4559 5 g addale (o Lol
qslSo cpl B (YA &) L o guds lpe puelSe 1 odlawl b )
Flme ©ige @ 0gden Slo)b g Cansld o plyy S 53 (63,5 (B
ol & ol Jds 4 g S e eolainl cuwly 0 )Ses lraSis 5 b jlisle
8 5,8 LS 53 gl lisman eblonis paass WolS aiej ol > sblis
(M= X)Wl o

Elid Sond o b 4 g b sl Gble 3 % g
Cuol odds o iS5 opl @y i dogr ST logs )0 (Vo=VY) adly yus
[ ¥ 8 X0) 85 Uyl i) 3 1, age i Slgise sl Lo &
SB35 5y 0683 5y (2UiSje) (2Uly5 & ylid (i
929 b &5 aad e (LS bagimghy yaye (VY YY) 33,5 0 GBI ()l
s o 0 Seogill locsylomial e (Site grge LBl
TS obllas gl (A=Y FF-YY) 5l 0 casd 4 M o8l
Pk Wile (S g o)ltd (Biby 4 bape e (2lE xS0
Cwl (Fpihn g S ble 5 Slev JWed Fauil (g
3,Slas iS4y Mo o3l j> a8 S Gyao Slisiss G (Y A Ve DY)
20 F AN 2 alite ciST a4y Mo e 3,8l & Cons i puid
9 9 JHBI > (gl (s 0jlayd (2loid (63909 D)y Pl
S b e Al 4 e Mg oo algid i85 lad sl JUSew

ST M s 31 s glis B5ls

s 253 b 5 (o Jhgses psdl b i) &y Mo 3131 &y Loy 05,5
o ol 35 5 o b s %k b a3l 3 i) it e
25U (Slgy Gl dlilie cpl g 390 st (6l Suad 4 095
Lhoral speech ;I ool b a5 sad o it Glidss gl (YV-YF)
() b Rl s @ Mis il )5 GBS Jygeed 8 culled
Prolonged speech L loys I L8 dajimgh gl jwlol y o pioren
Sy e yloyd dtan dw | Ly g 09y 4l ioli8l il jo cunly STG eyl
(VV=Y0) W S sanlive o STG Cuow 4y Culled

Slodin |y el Sl ) oy ble ol
O (YY=Y) Cusl ooy i casd oy Mo ol 3l doses g wge YU (slosscls
2P Eled Giihg Wb IS Mg s o a8 b a4 Sy
(VY YF) 4l e

sboylislo jl (2g)5 (sloasld (cbadiwn s YUy choucls clodins
WS o Joo )l (0,8kes 1oly S g 4 & Win (gpip;
b (slosyinS lblsyl g w435 )15 i jie oacl )3 laatus oyl (VY)
ilisee glas Shos b lossl cladiun (Ve M) 355 oge Vb g 50 58
bije aible 5 cald iz Sl (oSl (@l (S Jus il
iz Gl g Saed phuw (BUS (S S ke ) s
Slhdiwn oy 4 > NS 4 Wlg o ciST () V) Shas JSuis
o & Sloasl glaatan (VF) wil 28 b (S (2l g glasl
Il S (S 28 g Bop anl jogad 4 a8 L bL)
Sldlas S56 a4 (V) wad e JLE 8l cov | o)liS claanasuis
MBl sloasls shrodic b ps g Cglite 3, Slos ((gire (51059
diwd Jols sloaclh gladiwa (YV-VF) Sho,S 5155 1) cusd & Mie
e 9 SeaVboks dtud (25 5 (B ol (ograls (peligy lae>
A3 G o 0355 9 gl ogglS (elisy (st (YD) 3L ol
oo LS g Jgons )i cwolpl Lulyd )3 on g ciSd b g ol
a3 S s (Y1) 5030 ol |y (gl Sl (5550 o0
Lol {15) 255 iy Sy Sz 331 > Jgmno 8 5 ol Ly
AR alie bt cdlad (LS Slg) ialfl) oad g lej S by 5>
5t > ol 5 o8 o G5 iy (St o (1Y) s 530
(YE=YF) il ol casd wnd b wsSas bls)l (Basal ganglia) WSS
(VF YD) Cal 005 ol (g Ui 1 g 6 )i W53 b (peligy > Sl
a1 S5l pudslic PET ) Jobs bl olol p 45 ol e
(V0) Wb i2l8 )1 Sy (S0 (Bl 5 oo cudsS

(TY=Y0) ool e ciST p uS5,68 b ol olbls)l g asee razee
3 Aon J Cenly 05 elleb Gl b i) 4 i il S A
ole @ (pen (10) Milie elper o a5 JWgs anl
(Cerebellar tonsil) glaxsre Juwy g dosee A Cuomd (> (g s
ol ol ¢ g3xe (500 el Oldllae Lulol p (VY VD) Wb o Lials
2 S i (YY=Y0) ol Jled jlaasy s &y Mo 3131 5> doesen oS ol
a a8 (Yo O F0-YY) 0,8 (5155 casd &y Miee ol 3l jo el doves
ahale Clp @ oliws 3 3950 (ally e Glp euslSe Gl
@8l g gee 39000 i (S14n )8 il (pl )3 (V0) Cul 0dd s

AN

WAR g0 305 1V o / il pole )3 g}y

http://jrrs.mui.ac.ir



Ol 5 05 b 5

Al o oo 4 J19,08 g ;S5 3,5 ool ysls (6950 anlllae

OB Ny g g
5 Sty 5 Jlo gle clbs s sibponl 5 (Sl @)lj Lun
Slods @S ppds 9 oo dmodh (gyglaen s cladiges ¢ ljuss
plool sl (o)l bis culghue @idgcawd mbai ol aanss
‘_;)9]@? col yaxe dobold ¢ lyoly il 4y eSSl g Ll b )'Lé] 5l asdllas
Cap 2l Abgcwn b @idgicaws mbai bl pawnss Gless daosls
Slosd adllas (gl oyl o (b ¢ ( Shol 3 5156 dabold caleo 130 4 J))
5 @l g Slady claid wadlas e g 2l 5 Slatiy 5 Jbo e
ol ‘5)9"@.} dalllas sladigas 5 Clipos 0,8 pald wdles ole
Al AbgCwed pawss o)l dibgicuwd mbal @l s g Juoo
g e 50 4 Jluo)l Caa ol whpicans b (ale panlis
s 4 psSoealy 5 liml B T adlan pll s S Sy i

sl olps I) Ol)ﬁl"

HE
‘5)'1)] s 9 FEYOD o)u l; éll.w » 9P u»‘.wl » ).aol> P ]129%
pole oih Jbo coles L a5 wil o IRTBZMED.REC.1398.1035

285 gl 0,5 (S5,

Klo ol
bz g g (Slalyd 156 asbls ool aisly gai @dlio ()l s By
&5 b @b 2535k plesl 42 1) 38 )b plonil L e a0y e ¢
S pale oSy I (S5 Shslsniid A8 (old)lS glae axssel il
& 5S> ghaie (597l WAD Jho I (Slol )3 S8 dabold 315 bl o 32505
Cllad 4 Joiiio oy (S pole oKl ) 0y plie g Slopd,liS
pole oLl 0 WWAF Jlo I Hbokiwl olaie 4y ol yaxs dobld (315 Lail 0

il e colld & Jgie oy Sy

References

S 4 Mae s 31 (g luis 31

angliio 5 ol (imgh @S Bab cnlple (YY) wgd <S4 M 31531
S50 glgel 6o 3 I gize (slacglis (3R XY ity Slalllas ol b o
9 <iSd (g 33l g casd e e S131 jae 3 )Slae g bl 53 e 3
ol Ll g o sdalie 3l pl (gylaids (Bl y 0 el ioren
oo Sals oS (51 5 g5 3 el G 5 gles ol conlo 38

ol g Slaiss plodl

[EYSXETEE Y
op Slhae 59y 2 (&S (b5l g 39 (2lay a9y 9 5 2l imgR
o et slapl) & QliiS (o) p GGl (amen (L8, C g0 0k
295 ald (ol

bolgle
boakaly o bl & Cunl ol e S5 4 (gp9p0 gl Sl e
by suin lagiagh (ks (Biby el ofy 4 cis) ulibcde
g Mepllss Olalllas g yide (sl gy g 3,5plnl (o) pmine olid b,
Ol oley s cisd cupls Ll a5 Ty Dadpll die) cpl o (Lol s

S 5 4o
oleMbl JE@sl n W] 4 e e (o)l w8 (0, Sles i
was gaass Sl (Suus 5 JWgd S bl Cuow 4 (5)luid
@ bgpe cisl al o5 Ole 4 9de S gy Slob 5 w2k
Cal (gopo s gjhis by wsdg )l U cunl (STl e oo
o oo i |y il HliaS yolul g ,laS S g adgi e S0 bls )l oS

S1d508 g S
OM>| KLY 9 FEYO0 D)Lo..f') Lv CJL.G » Ei9x u»l.u:l » )..oL'> aslllas
58 Sdy psls oSl Lsae JR.TBZMED.REC.1398.1035

P gl Gl sbagbyy Jl & SlSingh alS I alawy i sl

1. Andrews G, Craig A, Feyer AM, Hoddinott S, Howie P, Neilson M. Stuttering: a review of research findings and theories

circa 1982. J Speech Hear Disord 1983; 48(3): 226-46.

2. Fekar Gharamaleki F, Shahbodaghi M R, Jahan A, Jalayi S. Research paper: Investigation of acoustic characteristics of speech
motor control in children who stutter and children who do not Stutter. J Rehab 2016; 17(3): 232-43. [In Persian].

3. Anderson JM, Hood SB, Sellers DE. Central auditory processing abilities of adolescent and preadolescent stuttering and

nonstuttering children. J Fluency Disord 1988; 13(3): 199-214.

4. Kahjoogh MA, Pishyareh E, Gharamaleki FF, Mohammadi A, Someh AS, Jasemi S, et al. The Son-Rise Programme: an
intervention to improve social interaction in children with autism spectrum disorder. International Journal of Therapy and
Rehabilitation 2020; 27(5): 1-8.

5. Foundas AL, Bollich AM, Feldman J, Corey DM, Hurley M, Lemen LC, et al. Aberrant auditory processing and atypical
planum temporale in developmental stuttering. Neurology 2004; 63(9): 1640-6.

6. King C, Warrier CM, Hayes E, Kraus N. Deficits in auditory brainstem pathway encoding of speech sounds in children with
learning problems. Neurosci Lett 2002; 319(2): 111-5.

7. Brown S, Ingham RJ, Ingham JC, Laird AR, Fox PT. Stuttered and fluent speech production: an ALE meta-analysis of
functional neuroimaging studies. Hum Brain Mapp 2005; 25(1): 105-17.

8.

King C, Warrier CM, Hayes E, Kraus N. Deficits in auditory brainstem pathway encoding of speech sounds in children with

WA 0008 V8 Sl [ ieilgs pole > Gimgy YAY

http://jrrs.mui.ac.ir



Ol 5 05 b 5

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22.
23.

24.
25.

26.

27.
28.

29.
30.
31.
32.
33.

34.

Q&!A{){:g;l)él):é)laz;bjjl:ﬁ

learning problems. Neurosci Lett 2002; 319(2): 111-5.

Watkins KE, Smith SM, Davis S, Howell P. Structural and functional abnormalities of the motor system in developmental
stuttering. Brain 2008; 131(Pt 1): 50-9.

Gough PM, Connally EL, Howell P, Ward D, Chesters J, Watkins KE. Planum temporale asymmetry in people who stutter.
J Fluency Disord 2018; 55: 94-105.

Liebetrau RM, Daly DA. Auditory processing and perceptual abilities of "organic" and "functional” stutterers. J Fluency
Disord 1981; 6(3): 219-31.

Sowman PF, Ryan M, Johnson BW, Savage G, Crain S, Harrison E, et al. Grey matter volume differences in the left caudate
nucleus of people who stutter. Brain Lang 2017; 164: 9-15.

Garnett EO, Chow HM, Nieto-Castanon A, Tourville JA, Guenther FH, Chang SE. Anomalous morphology in left hemisphere
motor and premotor cortex of children who stutter. Brain 2018; 141(9): 2670-84.

Cai S, Tourville JA, Beal DS, Perkell JS, Guenther FH, Ghosh SS. Diffusion imaging of cerebral white matter in persons who
stutter: evidence for network-level anomalies. Front Hum Neurosci 2014; 8: 54.

Kell CA, Neumann K, von KK, Posenenske C, von Gudenberg AW, Euler H, et al. How the brain repairs stuttering? Brain
2009; 132(Pt 10): 2747-60.

Wu JC, Maguire G, Riley G, Fallon J, LaCasse L, Chin S, et al. A positron emission tomography [18F] deoxyglucose study of
developmental stuttering. Neuroreport 1995; 6(3): 501-5.

Small GR, Wells RG, Schindler T, Chow BJ, Ruddy TD. Advances in cardiac SPECT and PET imaging: overcoming the
challenges to reduce radiation exposure and improve accuracy. Can J Cardiol 2013; 29(3): 275-84.

Grabski K, Lamalle L, Vilain C, Schwartz JL, Vallee N, Tropres I, et al. Functional MRI assessment of orofacial articulators:
neural correlates of lip, jaw, larynx, and tongue movements. Hum Brain Mapp 2012; 33(10): 2306-21.

Neville H, Nicol JL, Barss A, Forster Kl, Garrett MF. Syntactically based sentence processing classes: evidence from event-
related brain potentials. J Cogn Neurosci 1991; 3(2): 151-65.

Bass P, Jacobsen T, Schroger E. Suppression of the auditory N1 event-related potential component with unpredictable
self-initiated tones: Evidence for internal forward models with dynamic stimulation. Int J Psychophysiol 2008; 70(2): 137-43.
Godey B, Schwartz D, de Graaf JB, Chauvel P, Liegeois-Chauvel C. Neuromagnetic source localization of auditory evoked fields
and intracerebral evoked potentials: a comparison of data in the same patients. Clin Neurophysiol 2001; 112(10): 1850-9.

Chang SE, Horwitz B, Ostuni J, Reynolds R, Ludlow CL. Evidence of left inferior frontal-premotor structural and functional
connectivity deficits in adults who stutter. Cereb Cortex 2011; 21(11): 2507-18.

Fekar F, Mehri A. Effectiveness of the core vocabulary approach for treatment of inconsistent phonological disorder: A case
report. J Rehab Med 2019; 8(3): 279-88. [In Persian].

Rosenfield DB, Goodglass H. Dichotic testing of cerebral dominance in stutterers. Brain Lang 1980; 11(1): 170-80.

Howell P, Rosen S, Hannigan G, Rustin L. Auditory backward-masking performance by children who stutter and its relation
to dysfluency rate. Percept Mot Skills 2000; 90(2): 355-63.

Van BJ, Sierens S, Pereira MM. Using delayed auditory feedback in the treatment of stuttering: evidence to consider. Pro
Fono 2007; 19(3): 323-32. [In Portuguese].

Alm PA. Stuttering and the basal ganglia circuits: A critical review of possible relations. J Commun Disord 2004; 37(4): 325-69.
Giraud AL, Neumann K, Bachoud-Levi AC, von Gudenberg AW, Euler HA, Lanfermann H, et al. Severity of dysfluency
correlates with basal ganglia activity in persistent developmental stuttering. Brain Lang 2008; 104(2): 190-9.

Gerfen CR. The neostriatal mosaic: Compartmentalization of corticostriatal input and striatonigral output systems. Nature
1984; 311(5985): 461-4.

Mirahadi SS, Khatoonabadi SA, Fekar Gharamaleki F. A review of divided attention dysfunction in Alzheimer's disease.
Middle East J Rehabil Health Stud 2018; 5(3): e64738.

Foundas AL, Corey DM, Angeles V, Bollich AM, Crabtree-Hartman E, Heilman KM. Atypical cerebral laterality in adults
with persistent developmental stuttering. Neurology 2003; 61(10): 1378-85.

Fekar-Gharamaleki F, Dardani N, Khoddami SM, Jalayi S. The speech prosody tests: A narrative review. J Res Rehabil Sci
2019; 15(1): 58-64.

Salmelin R, Schnitzler A, Schmitz F, Jancke L, Witte OW, Freund HJ. Functional organization of the auditory cortex is
different in stutterers and fluent speakers. Neuroreport 1998; 9(10): 2225-9.

Jafari Z, Omidvar S, Jafarloo F. Effects of ageing on speed and temporal resolution of speech stimuli in older adults. Med
J Islam Repub Iran 2013; 27(4): 195-203.

A Y s 1V il ol 3 gy

http://jrrs.mui.ac.ir



DOI: 10.22122/jrrs.v16i0.3540 Vesnu Publications

S 4 Mae s 31 (g liis 31

The Auditory Processing Deficiencies in People Who Stutter: A Narrative Review

Parisa Zare@®, Fatemeh Jafarlou®®, Fatemeh Fekar-Gharamaleki®

Review Article

Introduction: Stuttering is a multifactorial disorder. So far, numerous findings have been reported regarding various
deficits in auditory processing components in the people who stutter. Despite studies on correlation of auditory
processing deficits and stuttering, this assumption has not been proven yet. The purpose of the present study was to
investigate and collect the results of studies regarding the auditory processing deficits in the people who stutter.

Materials and Methods: This study was a narrative review to collect research on auditory processing deficits in
people who stutter. I1SI, PubMed, Scopus, Science Direct, and PsycINFO databases were searched to reterive English
articles that were published from 1995 to 2020. For studies conducted in Iran in Persian, SID and Magiran databases

were searched. “Stuttering”, “auditory feedback processing”, “neurophysiology”, and “brain maturity” were the
keywords of interest.

Results: In the first stage, 211 articles were found. Finally, after reviewing the inclusion criteria, 86 articles in
English and Persian were included. In addition to reviewing articles concerning the existence of auditory processing
deficits, the present study emphasized that auditory processing problems in the people who stutter altered the
assessment, diagnosis, and treatment approaches.

Conclusion: Although there is no evidence of anatomical abnormalities in the auditory system of people who stutter,
numerous studies have reported unstable evidence of central impairments in their auditory processing. Neuroimaging
and electrophysiological studies showed involvement of the central and peripheral areas of auditory processing.
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