[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 |

AL S VRS VAL EW-I PR 73 1 O3 (Bgo dngels (Sl pele oA gty (oole aloeo

YWARNY /N e: oy 50 VFer 01035 cdw 0 )loll (o 9 ot 0590

252990 S gf 31 931 33 o S 03lo SOCS g (i y 3

&3 . Y . . Y. . . s ] '
Eol3 g ¢ e 2 Mo Lo Jlpals (s 1)a) (o2 )3 dilwy

Alwgdy a5 ol (G530 SBASLS o oy a6, 5ee SYLaS 51 LU pndgl jo sloixl g Ll alas 6Ly doadio
LS o Pzl

Ol a5 waiiis jre "sleol 55" aile duhw sole S 5 el o ools ylid apbw oole oS 5 (K>,
ool il Sladllas ol oy cllie cpl 5l Ban oS o wal 1) i cilisee Gblie ;o el 5 5 @ b3l )15,
el LS 5 (Sl sy p Sln s S gl Ghe) o oS el a9l gl

DS ol 3l jo cmas LS 5 witw oole S LSS jo P! Lo 4 a5 ol sals ools lias ldllas (ol o 1y dzxs
el 00 SoS (65,5 S Hlulis sl (633 oz jhe o LES 5 Sl Gl 45 wBl (gole pué W3 oo sl il
Radial) RD (Mean Diffusivity) MD _zl;3l 4 (Fractional Anisotropy) FA  ials oldlhae piiw aSol 0g>g b
Wl ciSl as Sldllas (S 50 Ll woged (5155 subw sole sloes 5 o 1, (Axial Diffusivity) AD 4 (Diffusivity
el oals )15 Sl 9 7S 09,5 (e et S Glaad b g FA 13l

S o3le SlacS 5 Ll oudls (619 552905 ea sl sl PSS sloelg

lallln 51 (53950 1 Saimnnigl 2131 50 3ho dnds 03le GBS F gy 592 )5 Dt Ol pd o) Lo Jlpsls lais iy, (25 1Ll
XOFR-00 :(F) YA 1 F+ 55 Baoo augd Sy pole olKils simghy sole aloms . Lkl Houmili (8 2 2 s

Ol dgplien e S jy pole plEASLS (S jy 2S5 ¢ (Sb jy G jud 29,5 —I51s
Ol Olesuol (Olgiuol US‘J:‘)?.‘ 'o,lc il A V57 2SS uS.&); S 095 -V
VPV S g G9dine ZATEH@MUMS.AC.IT £ ;Sig Sl Cannng + DVFA L« PPV ) 2 0als ((U giummo 53kauwy 95)%


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

a )JB QS‘“JL’ (SLQM ‘U"lj" °9>L° ..\.:3.«...1 CA.MJ)QL; ‘siLo).)
5 sl el S (Sl Jlo ol IS
4 4z bt DSl Bl o s5he oaps sl (53
)|).1‘ M‘y@ (_g).’.‘o DTI ‘_g)b).');}.a.l U"’j) IR ;o o)|9.o
J ol L .OY V) ansl o b s atls i
(5 k8, WS a5 ol o ool ylis Slalllae (gl o
Functional go Slae &Ylasl 5l b cloizl 5 25>
Ll G saSs w Jbye (FC) Connectivity
O ygods WilgT co gl 0131 jo Jlo i (60,5 les YLl
S 05l ple e ool glalS S (S LS e Pl
Slacgazme St oole S so ke pp 4 |y Cawd g0 Hle
GLQJLK..MJ aS ol Lmua.,...ﬂ 03 u_..l...a GLQMQ )‘
Sl 00) oS o Jaie oo @l (e oy 1) (SO S
L Jlsl wolbls )l 5 sloix] ¢ gwlua! oauomy by plxl
Go9pe Sxtw odle S5 o Sledbl JAT)‘S Colas
Sl el gl pgal HLEET Heumil ()19 52 guas

presmls 5l S (DTI) Diffusion Tensor Imaging
95 039 o2l pe &S Sl (Kb s)loppgal slaghs,
S iles ©f sladsslse Gsgln S5, RSl sl
seba Sl el o Ol slo Jsge o, 5lse sloloe
sllow o jlial a0 Wigd oo piiie (solewe
slic 5 1JsSseg Sl wiile (olge aliwges 3, Slaoals
e e sk osle L(VY) 00,5 o dgaze Ly Jolu
Odio 45 009 cmae laryg,95 SlacyguST Jols o SKiluonls
Olyets plolis S DT g ylsppeas (VA V) il
WS (oo wal B 1) Sl jo jlasil Sleogas g g by S
S Sy et Sl i oole 4 ol s O)le 4

Sy olsie 4 DT gy cnlpbis 5 95800 s o ol Lzl

YFee 310 15 cduws 05los (b § St 0590

S gl 31 81 50 330 dudw 00bo sBCS 4

Autism spectrum disorder syl el s

Gl (e gt LolS5 YV I lacgorms (ASD)
s8bos 43 Al alaz I gyl @l b PEST ol (1)
opld ;0 Codguze g (e g (M Slbls)l g elex]
ol 9 Olges &5 e K0 ol ol yon lacJlad 5 3de
Obberejg) (S5 &5 Ceul (55> palis 99 oaalin ol 3l
5 ey Kol e 4 (Y F) WS eSSz
S Solew Gl sl 4 Mie Ol jle yo Mo (S0 S
@9 gy led 4 G5 3 WS (Al
b LS (F,0) b o i Pty T Lo ues
Slgicgn ive o3l olass Gul3dl 5 05 G el 4 el
BVl b plhgs gady (omae YN (n Siere 5 (S
Ol & &3S ans a0 PLBT pl ged Glie
g 8 sS4y el ail B ok > sz
P ol lhls sase SYLI o S0eS 5l jin b sy
Eods die) y0 grol> adlllae o (5SL (Vo-A) an
38 kel Slalllas ol 438,55 & g0 Lo ygiS o Ps oyl
ilos,S 51155 SaeS VO ;2 40 gl 4 Ml SO 5l ]
iyl e w0l plul eS b oS soly lidss S,
P b sle SUsl O ) el aslisl e
Autism  Diagnostic  «les  Jols eyl b
Autism ol (ADOS) Observation Schedule
slaoyge;l «(ADI-R) Diagnostic Interview-Revised
il mul wlie «1Q) Intelligence Quotient
<55l eLis o (SRS) Social Responsiveness Scale
(VABS) Vineland Adaptive Behavior Scale s,
@ aaly 5 Sl 208yl Lol cnl el o
ple &5l Jds 4 iz e adbioe pmattie O)le
S lo plo @le b a8l oo sl ol ST L

ooyl ol W wasl aily Slhgee (clsgl,

SS90 nezs Coled )0 g bl jaseid 4 e wilg e

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

RUI CE I SRS -

A 9yg0 4l Julod' g 4525 @

oS ol ool (cloceond Jold [ 3,50 anl
51 ool g o ol anlllas gl Lol dilaie Sy 4o
il s 08 o 518 oolazwl 5y50 (glos S jebay, ROI
b, Jels IS sbay ¢ el sole bews ROI Lo
3> iy sl ROE Sl 8055 (pols 8L oo
ROI o5 _olSin sl jie ols Seogil] cglo,lislo
o S0l i aie jhe ols adhic o gl
dilais 5l g FA Glajially zlstal gl wlgi o oS
(VYY) 0,5 alosl L5 5,50 Spogill

FuS'g 2 (e Jlod g i @

slaosls 5l JuSy » e Jlod g s e
Ll slp Slast (g, S Ll jauil )10y gl
Sl JeSy e e jlasl el Slpts g lagles
b Sladios Gl SO VBA el g350 00ls acgome
3,5 o 51,8 oolaiul 5,90 00,uS jebbay a5 el aied a8
(XYY YA

Cor wir ey Sy S5 i Sse
dslome bl e o Seesill o¥lasl lulis
Sl ) ras b Gl 5 jledl S e
osle slalibe 9,Se (S )LSH 5 OS5 e 5 WS (o0
Pyl (T wes e Gl (o5 Sjge @ ) wde
| I EPRRVE SRR PR UR T S = WIS P X CT R WO S,
SISty 5l eolanwl b olgs oo 1) DT glaosls .ans o
AV YY) ol (L8 Lo g a5 0,90 j3e o

CSF g S S5 5ol @

Silwdizgy 0yg0 50 lagletal, >y 2 0 0
Slosts; i 5 e o oren 4 sl Sl
Gh9) Ot Pl e eadly: 4 B agd e il alis
oS5 5T sl gy ol yo 5 S bl o )8 sl
Dgi oo odlainl jae JolS aaw oole sba s mSojlail
Seoody slp FA pslal aes (0Sile asds jsbay
(P YY) oo 43,5 54y Lamsgia FA Sl

YFee 310 15 cduws 05los (b § St 0590

0pS oo I8 colaiul 550 b oS 6l Sl
5 oolitnl b Lassl [jguil polas (bg, oul 4o Y+ YY)
Sl 4 Cos pglal cpl 09l g0 428 )F shylel olKiws
oS S0 25 ol s sk 53 Ol oginn sl JsSlye
wor bl jeul oS eslul s wles Lac]
o @bl ooon & Wl e ras G
55l Gyl ppgal o es 4 (TY) WS eSS o
2l e bl Gl by, ke 51 (SO L]
Pl ) $3,8lenl (S5 wile O glasSUse
(TY) WS oo gySojlail 1) bedl o (cqa b ojeo
)...S Lgl.as)l.,o‘)l{. ol ‘u_af Lg).sfo)’h.\.ﬂ B
sexst «(FA) Fractional  Anisotropy s ,5lesals
Radial _cles Lzl (AD) Axial Diffusivity s>
Mean Diffusivity ,lsl .Xle 5 (RD) Diffusivity
ol o aulgy 451 058 e plos! DT slaosls 51 (MD)
Cw) odusto uﬁl.i 6Lb)l.a_’>ij)S.».A s_JLuo}«aD 9 LQU”LM:
Ok St 4 Cowd RD 5 ol 58T (B2 )LS0
slp WL a5 ol Wl (Y Y0) il eles
Ay a5 Ll FA 048 oo oolasul (y5amns (69,50buenl
3 Syl oWS g sud) Sl 4 e
3 (V) 2l spbw oobe )3l (S Lo b)) Gl
oVl ol slp GBilon edes (B9, ez ol
3,18 0925 Ll euil (5,08 gl sloools 5l el
(ROI) Region of interest s 5,40 ailaie Joli a5
Voxel-based Analysis J.Ss » e Jodsi g a5
SIS e o5 S s as (VBA)
Tract-Based <55 , w56 LI 4 Tractography

oy d aslol o aS el o (TBSS) Spatial Statistics

2310050 R, Cn

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

sl Ceond 53 0445 o pumeis SPlenium 4 Body .Genu
g WS (oo Jog po ) e Sly 5 JUg 58 lacy)
1 oS 90 Jlig (o515 Jlsees sloog) (o Coon 50
5 2l B3ln 5o eV een)lS WS (oo Jate oo 4
4 bgrye Wl o a5 oIy (pope 2B Ll 5 oz S0
ol opdle (YD ¥F) ably LS b blis o Slhee
3 o e s AT S wniS i K olie
008 b5, s a5 i o Jor e g el 0,Sasd
Sledd sl eV ugyl5 0 g lisbe Sliss o
olbls)l (gl gl Slee a5l a0 (59,5les
L ounie Oldlae (VF) 0gd o0 &5 > 5 sl
a5 ayeiS L opl Slpets (ieaies slaal )l gl Sl
5 Splenium 5 Body Genu #5;¥5 wgs,5 aml )
el Slalllae el 03,5 (2 1) p9 )V )5 JS
Loz m 5 eslizal L1, AD 5 RD MD i3l 5 FA
S ASsb wsged (B)IS Gieeks )l pgal (b,
Jas Sbllas cw,p 4 aS oo bl adlas S 0
g FA ials oy aizlo, wisg 03,5 oolawl ROI g,
b 9l eV a5 el 3 MD 133l
o iy g oS adlhs o Lo (B NFFF FYTY)
8 azg8 9550 G R e bl VY Lo o )
i) 5355 (LSS 5 g, o esliial L gl 235
Fyo g Wl I8 w990 (Sale VF 5 (28 o 0 )
Seysbar 2o S eaalie ) FA JLll noss )0 (oo 0o
I, FA jals Sale YF 0 g FA lpl Sale ol o
Sldllas (S 50 (FF) o, b pg Y ogy )5 b o
3l )l p gl alize sla by, 5l eslitul b oS pa
5 pY os, 5 Al 55 aw ;0 og ol pll Lac!
oy o 4wV w5 crae Gy plos
Slii |, ADRD MD _tals 4 FA Ll e il
oogy 5l eolaiwl b aS o gldlae ,o (VO FA-YO) wols
SLSsS 5 Ghgy s (00) ROD (P 8155255 5 RO
o FA e 0 6,feis OIS g cal plxl (OY)
odalive @V (wgn)lS S 5 98] (ol Ceond 5 oSy

230,55

YFee 310 15 cduws 05los (b § St 0590

S gl 31 81 50 330 dudw 00bo sBCS 4

Gl ppgar by, 5l eolatwl b aS SYlae wslllas ol o
osle sl s ¥V B Yo Jloy sl jo lacsl Heul
OB A3 50 gy 03,5 (o) p Sitnigl S 50 e b
Autism, sols ols 3 oYlae cpl (e (5l 0l ools
FS ol o g 00,5 colawl WM Tracts 4 DTI

IRUPAE S P SIWERULA S L EWER PR PR ipgs S oW

e a5 el 51 S on plonl ladllas 5l Jol> aalg
red s oole SBCS (Sl s P b Syl
S 5l SealaS a5 s aseine alad jgbody jei anl
ol L) 358 e NS s o3l )3 e dubes ool
oz 9 DTE Gogy ol ool b wlilllas (S0 55 392
Skl S 5 1, o bl FA 92 Sl
4 Connd ASD 1l jae Gilisee >l )0 dgis oole sl
Jolss LS 5l (Y FF) Wlos S 3155 Wl J S 05,5
—Je wglsSwls « Corpus Callosum sg;VIS s IS
Inferior Fronto-Occipital Fasciculus st Jtu, .S
inferior longitudinal _tes Jsb egdsSnls (IFOF)
superior  Jlgs  Jsb  welsSwls «(ILF) fasciculus
Sz wylsSwls «SLF) longitudinal fasciculus
Yol LCingulumeysSo  Uncinate  Fasciculus
oS x5l .ol Cerebral Peduncle s ;xe 4L s Amygdala
5 oslite e g el Syl 08 50 000 ol 4l
ool ) ovas oS 5l addllae 095 00 K05 9,8 4 (69,8
Sl (o @ aelsl jo ulplo sl Jlsy03 5 sloks
w200 05031 990 Seagill amb ulasl  alie

p9YE a8

5 JLail jee (555 Sl e b eV oo)S
Ot 3l el ledl e o asbe oole JLSL
S 5 ol () USE) Sl iyl 831 50 ais oole oS 5
Jate JBugigre 5 JSugiser Ojgonl) ihe 0 S 93
Sybien Jizte ol oo 3l o,Kass 35 G Dbl 5 wiS oo
Rostrum sblie 4 als 4 pla8 S 5 293V gy IS

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

Oles o (o2 58 dilx -

B Sagittal

C Coronal

(OY) ps3V w50 5 5125 oo 9 AL 99, sl ) JS&

gl 4 M o181 ILF o MD iol38l ¢ FA  als
53 (O V8 YV YA FF 05 FY-F. S5 FO) 0 )
ooaleSesls b Lo YT Jlo o oL Ken 5 iy adllas
4 9 Gogp)5 4l wiilen gplie @l Sl Jobo
VE 0o g FA Gl (Sale (il ) oSy jsbay oew; &
5 ealSe addllas 1o (FF) wn S eus |, FA ials Kale
(SIS 5 slaghs, jleslitul Las Ve e Jlo yo ol S
JrS g Syl 09,5 oy g0 0as plxsl RO 3 VBA
Ll clas 0929 FA ol 50 s piei> S| ILF o
(FY) 35,5 o155 1, RD g MD sl 33
o S5 Job lsSenls 1 SlBsh Jsb (pdsSanild
5 g vz 050w )3 o5 el jia )5 (b5 (oo 5 5
saims Jlasl opl s ogdle (FA) 0iS o o o 43 |, 4505 g
ol JS8) w3biso 58 Jlysens 5 Ji oJig 8 sl
5 el el Cawnl Pl e slaml cEll o oS g
(FR) 358 oo cimd eloiz| Mol 5 lbls ) 4y e
Olpsd (heans o yulh zlhsnl b gooxn ldlas
ol Slalas el 60,5 swyp |y SLF jo ba,guSl oyl
ohgy slez e sleslatsl L1y AD g RD MD 33l 4 FA
DU FY 28 Ve-VY) wivgad (5,155 59 (610 0 el
s FA ilidl olidllas 5,0 (0 ,)F YV YA FY FO 08
Hlis a8 by 5 a8,b S &y90 4 SLE o |, MDD als
Yoy Jlo 5o oh5es 5 el anlllas jo (FF YY) wosls
» ROl 3 VBA (815555 sl by, 5l eolazwl b as
JrsS 5 Syl 05,5 G b bl Bilateral SLF

YFee 310 15 cduws 05los (b § St 0590

oISl 1 Gl Jlig (oS- JLEg 0 ogl Sl
Sz s Jish o s Jy el
oo ol B 0 ey CudgS atwn il ail>
Qg WS Jeoy Sz sl @ ) Sl
S5 ol O) sytoge g5 i Sl oSS
(Y JS8) a8 (oo Jog oo 0 ) (eleizl 5he 55 slasgs
wile (gl VL gobaw 3 5 (laixl Syo s nlple
Gl s FA ials (OF) o0 age i oy 5,0
15 46,bgs b 45,05y &0 4 IFOF,5 AD y RD MD
lize sl iy, 3l eolaiwl L oS oldllas 51 (o)l
gl ) Oigeies slayelly Ll jouil o)l pgas
50 NF XY YU FY00) ab b iog 03,5
VBA (51,555 5 sl g, 5l oolaiwl b as” (Koo (glasdlas
5 Syl 09,5 oo w3 o el ILF s ROI
s e ssalie FA s o oS OS] S
(18) &5 3,55 IFOF ,sRD 3 MD sl
5o S s sy Snlh g s gl
Dess 21 Jieg oS! ol 5 el o5 5 ot
Ly e 350 sloo Slee 51 ILF (5Y) (Y US8) oS (o0 Jeos
Slixe Djge (b Bilon dex Sl israr slagts, 4
S0 WS Sty Slbeal Bl (B
GF) o) oge b eleizl Syo 5 opz Slulus]
oozl Dbl 4 i (rae <S5 nl o el alnle
5 osliial b a5 Slillas 5 sl s (VF) 5 ga chnndd

o oad pll jlassl jeuil b ppgal by, Sl o

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

el o oo axSlih sla Sl gl 51 G g gRigm
Js C ool S lsie 4 jie calize pglal )5 pglSin
o) & Jlss oy SLbl 1S el (S eas )
245 @edies oty (oS5 wollS (VL 50 s (Jlygeel
SlS o JyuS g Slobas! (3jlop o slaim] Syo b cslis
el Sige
posterior _als cofgSiw i oyl dol Cund g0
anterior  _ola3 <JsSiw a8 4 cingulate cortex
Ololes! b olad cdsS ,23 cingulate cortex
Wlg oo LSl onl )0 ds 45558 (¥ JS8) cul Lo e
D9l Slolesl b b e gla)ld) o, Slas psd 4y e
o el 5ls glos Shes & byye it il 5
abdl> 5 S 5 gl bl azgs ol Wilgs oo
Sl Jlasl (sl palsSinm o ISe candye Juls 4 il
ol e Hlons 05 o il ,s a5 Sldbl plesl 5 jae
Oeeins sl el b zlEul b gounie oldllas (A AY)
P A g (al3 Ceond jo 1) layS L cpl Ol s
o=l g FA Gl oldlae (Al oS ) p

Sloppgal by, sz ol eolaul L1y chgwgiins
FYAF YA EY 05 B Y- VY CAY-AP) wisges il
SIS el p> U5 0 1) FA il S0 (0,
Jlo o oLKen 5 dSL anlllae o (FF YY) wio S
GO g oad el LSS5 pg, b 45 LYe-d
Syl g J5S 09,5 90 o FA Gl )0 6 pKeits

(V) s o158

1. Superior longitudinal fasciculus
2. Inferior longitudinal fasciculus
3. Uncinate fasciculus

4. Inferior fronto-occipital fasciculus
5. Forceps minor

6. Cingulum

S gl 31 81 50 330 dudw 00bo sBCS 4

il Ll ctlas sgmg FA e jo (6 et DS
(V0) Koges 5,155 |, RD s MD
IR (SKr oSl (S pugleSmld
eyt a5 cul Ll ae 0 s ol slaes
Jsees gl 53 1) ISl 5 ol g wiile Svad s
&S o Jaie Orbitofrontal ,.zs asle Jiss b slocwend b
bl aslisl o8 5 ol o ,Shas (VFLYO) (Y JS3)
et LSl pas s ead a4l Sldlas )l 6K
S ol 48 LAkl aLbls i iyl OS] ales
el Stansgl o3l 4o g 0,135 5b alibls> L5k el
3o 3 VP 335 sbezal -~ ible ali g
o3l Sl p gl ey sz ) eslitul b oS Slalllas
3 MD a3l 3 FA alS se oad pbl Lel
VY-AS) A G358 sl &2 Vim0l 31 (S o5l
Olidlogde 4y YV FY LFO 07,09 5+ FY PO YY-V-.
b Slllhae ;5 Sz oalsSemls o g col, )b 0 FA
ab eols las VBA 4 TBSS slo g, cuS 5 5l eoliiul
aiilen L San o aly Lawgs o ploul aslllas o (OY ,0A)
SKz oalsSols 4l @V e )5 5 ILF slaarml
23 O 0% e 5 4l cnl 5o g ks JI3 090 )
Sale (b 55 a4 sbay Wi )S easline |, FA zally s
@ axb pl o, FA gals Sele Y o s FA il
ool b oo (slaslllae 45 (FF) 0is,S Cud 4b,b g0 & g0
Bi Lateral ,o» ROl 4 VBA (31,5555 sla i, )
OB 08 g Swctasyl 09,5 e UNCinate fasciculus
I, RD s MD il Jg auisls FA Gl (o (6 Ko

D) Woges i)158

OY) 330 st 00be loces 5 ¥ S

YFee 310 15 cduws 05los (b § St 0590

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

RUL I SRS -

Ul 5 s3re sl (IS e (AY) WS (oo &S >
i 5 (S e Gl 650k (e 5 S5
Celis] S5 pas g Jols pas Bylaie b slacls > el
R Cerebral Peduncle ,s FA sglow zals ol oo
33 ROI g, 5l eolaal b S0 asdllas jo .(AA) o 5,155
R ,o ¢ MD a3 SUP BL Cerebral Peduncle
L INF Cerebral 4 MIDDLE Cerebral Peduncle
R INF Cerebral Peduncle ,s 4 FA _z158 Peduncle
g, 5l eoliial b slallie ,o (A%) 05,5 3,158 FA Lals
R INF Cerebral Peduncle ,» FA :als TBSS 4 VBA

bilateral middle Cerebral Peduncle ,s FA 3l 4

aml ol o b zals 5 bl ol a5 (FF) ab bliS
= Sy Olply Gl s a5 Al Jdo Gl 4 Wlge
Jods 4 pla (6,3l S (oaailoslo « SBg8 (s 3ae JSSloy
e g Cawl 00,5 onsS azde (90,8as 5 o) LSLle Dy
Oloss Slas a5 oals FA ol 3 MDD iol58l &
Sy 5 biyg)e Gials 5 LU ash oole (S LS,
S g Sle e Sy jo Bk Sl cwl (25
3 lodos i 45 aits a4 oyl slo b 55l a5
ASD (5355 ;5 g oo Jate JUSg )b gl @ byd
Shosliie (JBs,sS Cle b G5, Sl Ly @
e ol 005 dede ailele JpS Cos (IS0
S edlS g alial cpl Ll sads oy flas FA ol
Sl 5San (g0 JSSlay alizes slaciond [0 (59,5 luonl
g S8 98 g Az w b pae 5l S
Gl e b )laal ol a5 @il bes Sz ks
9 Spder sras Al lagdsyy @ Azt b
DS cnl 6,18, sl Sis 45 dmse (i o0lS jasive

(A1) el

YFee 310 15 cduws 05los (b § St 0590

B L ooy S JSE 4 aslol b Kol s JlaSnel
@3le Hsbar 51y 15 sae Jlseed ol jo a5 Sl (g
(AY) (Y USs) o)l 092y Jl\.\iyoi K jre Byl a0
oS ol Gl i 0 S olKiws 3l end oSl
slmgl 5 Slolas! Syo g alibdls «g,uSol 1o age LS
Slrp Shalls Jotas iz e oS oo bl lap] & by
SLaST )0 (pote B 5 Sl (g (oS wiile 0 0
Sl 3o 50 JIaKel (AN AQ) o)l Slea slas 5ol
Slr oxz sl SRy san 5l B e w
AR o bt o bodhal) po mse (b S e
Iy 0,8 oz a5 glabasd o cewjo b jre aiS o colasul
25 Sl oL () 355 00 o5T £5090 (nl 5l e o0
Jols a5 "o2d (6,55 5 g0 olenl Dlile Lais
o el S 4 ible glacdl oLl LUl
2 FA Gals woldlas pled ;o (1) s Pl
AY) TBSS et 5 cilises clo g, 51 oobisl b YIaE o]
(FY) VBA g, «(b LAY AY) S 5aS 5 by, (VF
w55 s (FA) RO 5 B15e5 5 slaghy, oSy
Woged )55 (1V7) TBSS 5 (31,5925 5 slass,
3 me B Slelsiad 0355 53 5| s 5e s g3k 42l
Ol 3gzg ol U B,k 2y g el ouds Al jae cucld
sbal cuwl asle a8le saas Jlas!l peduncle (F i)
ey oo B e aile oS Wisdoe Jeate PONS 4y (g3he
5y YL G I s laalSs JUsl 4 s5re slaasly
s s ;500 Bble @y jie (Sl Cwend b e adle
SIS L bal (F) aiSie SuS s
s 1) Oligiwns wolas 51 S o Gl glaceond
b sl ol S o S 1) 28, Sligl alS 5 oS
Solo Send 5l 45 aile Sl e ez Send o
Gogme S ormas S 5 (hls 5wl oo 2525 by,

e S 4 g 5l AT alies (IS >) (Jop g (ow>)

O3 (Bgio dgels (Sloyo = (Sl lods g (S pale oGS aloeo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

S gl 31 81 50 330 dudw 00bo sBCS 4

R

Il cCerebral Peduncle

OV e) ddl oo G g conly (g3 ol caums lis ) 0,8 slacwend :F IS

awslio ;o FA als 5YL s j0 aSUl o gl g0 o0ls
1345 sS4 (55 V) el o b1 S 05,5 L
U 1 60, Slnnl S il ASD ol o (slaslllas
e JWg 2 p28 5 pg VI ()5 )3 odes jebay ((Slu 4w
50 OA B0) ws S el VL e yo 1y ol el
W8S o e Glgie 4 | ol Bl s oS el Slallas
2l 5 G pauia bag)] o lds FA 2als L 2ul38l
ASD 5555 lasllas jo (Jlo jsbay (YY) csl (aslin
s Sale VY o FA [lie il Sale id o
FA Lals Salo YF )0 5 cuil 0925 09,5 50 (m puSaii>
Slize gad g Ay oaims lid Wilgh co s cpl ssls las |
23L ASD (5058 )0 (as SlacS 5 (g55ms Soe Sl
ab) sl Sy ol sladle ;5 &5 she pan> )3 5t b g
Sy Ceoms & e 9 0350 (5,05 Log Sle bl labis
LS dnwg gy 4 alaly bog (FF) abie i sl
@ Wlg oo opl poodle (FV) wll alides o (o gmas
S8l e as asl bes s slastreamline o ol s JJo
peloiinn alile ES 5 (chn ;0 5 GLbolual pudsl 4 e

olBl S 09,8 a4 o Sl e jo oo sk

YFee 310 15 cduws 05los (b § St 0590

s FA ol Slaslie ol i ol sszs b

555 s ole glaS 5 0 1, AD 5 RD MD s l33l
o FA Lioli8l wijleds cunSl as Gldlae (S p0 Lol wogad
Syl 9 S 09 pSedn SWST plads L
b sl S laazdly o M yl a5 ol oy 3155
Ay b b gl sl iy Ll o gad, ol |
5% eyl 4 Mo b Q095 5 (ol 5l (B eeyos)
Ohgd 5o (sras iS5 a5l i (lB s 4 0l bl
S g s (JBLAl 5,05 slapg,s bl «s,lsb
ady 5 olSt T Jls 4 5 sieo e plid 1) (s5he
sl 090 6559l (FguST 9 Syl Argi 5 (F9y50
ol 5 oog Wy 5l 8 Ylaiml iy po Sl iz
arwgs g pled «Dp2les (Jokw 235 50 (g)lmial sasms
ol b 508 FA) cal (gys8 glacyuis g g
sl Glilass G 5l (ol Slalllae &y azgi b a8lie mls
S wed o0 GLaS (p Jlie 53 FA (g 3 Jelowi 5 a5

Camd Syl Sz S8 09,5 ny 4 pae FA ]38

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

Oles o (o2 58 dilx -

lo,nd golidl Jlos & lees 3 SR EVOUNE N T

S S oy hlllas 4 x5 b S sbon
GRIBL oy p 950 Sllllae jo WS I3 ow)n 990
ples ol )18 >y i sl AD 4 RD .MD
ol o Lol ol olas JluSael jo 1, FA Lials clallas
50 Clls 32y 26,5l waw cole e slacS 5
S sae b il S 0 5 FA Lials Slalllas ST
3o el ade el sals 5,158 FA e o Keis
455 i pleebl Gl (A 5 2o @l g aslllas o
Sale ) S i 5 o 5 gl aslllan o5 ol
5 S oyl gl &5 sl (Sale FA L
49,5 S A Ol B ogd 488 L )5 lacydguze
Ol 4 sz dpb oole glooS S (KL e S

g o0 ASD

3l Jlo ool

.O)l\.ﬁ 05?5 ('-éun )é &)w

oIl el Gred g S (ood it (JLS )5 50 9 Wb
2 NS Fee Jele PV VYY) 05d o 60,5 leanl S
(O) oS a8 n Jels lasdlas jo conl Conis s
OSle 58 (§lasne Dol Sl g J S 09,5 o
Ol Om yo Dl a5 Jb o i easlie FA
Wl Gl Gl w50 eyl a5 Ll 10 o ire
il Gglate bz o ASD cle g sl Wilgs oo
oy B! s ol ,See RS,E Lelse (00)
o Slan « Syl oLl il Sliogasr b 5 ben
O qaigid oy 950 Slallle o pBanS oS0
5 sras Gbajlae dnngi o0 (Sl g (5B sle e
(FF) il oo jlacl joudl 510 ppsai slrosls o g
Jdo ol cwsl p3Y blesl FA oYL polin i jo
@ ol 5l b Wl o jlasl s ol as
oS5 5 0310l «y sl pialie 0o Ao o0le (6,5 Log e
s ye Blise Glojans 5 e dwsie daggesT
oilal yals cle 4y wilgs oo FA iol33l a8 (VA)aLL
OF) il gmieln tal38 5 &5ils G131 5 ok

1-Dekhil O, Hajjdiab H, Shalaby A, Ali MT, Ayinde B,
Switala A, et al. Using Resting State Functional
MRI to Build a Personalized Autism Diagnosis
System. Plos One 2018; 13(10): E0206351.

2-Parmeggiani A, Corinaldesi A, Posar A. Early
Features of Autism Spectrum Disorder: A Cross-
Sectional Study. Italian J Pediatrics 2019; 45(1):1-8.

3-Wiggins L, Christensen D, Van Naarden Braun K,
Martin L, Baio J. Comparison of Autism Spectrum
Disorder Surveillance Status Based on two Different

Schemes:

Diagnostic Findings from the

YFee 310 15 cduws 05los (b § St 0590

Metropolitan Atlanta Developmental Disabilities
Surveillance Program, 2012. Plos One 2018; 13(11):
E0208079.

4-Saad M, Islam SMR. Brain Connectivity Network
Analysis and Classifications from Diffusion Tensor
Imaging 2019 International Conference on
Robotics.  Electrical and  Signal  Processing
Techniques (ICREST) 2019: 422-27.

5-Jou RJ, Jackowski AP, Papademetris X, Rajeevan N,
Staib LH, Volkmar FR. Diffusion Tensor Imaging in

Autism Spectrum Disorders: Preliminary Evidence

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

of Abnormal Neural Connectivity. Australian & New
Zealand J of Psychiatry 2011; 45(2): 153-62.

6-Fournier KA, Hass CJ, Naik SK, Lodha N, Cauraugh
JH. Motor Coordination in Autism Spectrum
Disorders: A Synthesis and Meta-Analysis. J Autism
and Developmental Disorders 2010; 40(10): 1227-40.

7-Hanaie R, Mohri |, Kagitani-Shimono K, Tachibana
M, Matsuzaki J, Watanabe Y, et al. Abnormal Corpus
Callosum  Connectivity,  Socio-Communicative
Deficits, And Motor Deficits in Children with
Autism Spectrum Disorder: A Diffusion Tensor
Imaging Study. J Autism and Developmental
Disorders 2014; 44(9): 2209-20.

8-Frye RE, Vassall S, Kaur G, Lewis C, Karim M,
Rossignol D. Emerging Biomarkers in Autism
Spectrum Disorder: A Systematic Review. Ann
Transl Med 2019; 7(23): 792.

9-Christensen DL, Braun KVN, Baio J, Bilder D,
Charles J, Constantino JN, et al. Prevalence and
Characteristics of Autism Spectrum Disorder among
Children Aged 8 Years-Autism and Developmental
Disabilities Monitoring Network, 11 Sites, United
States, 2012. MMWR Surveillance Summaries 2018;
65(13): 1-23.

10-Xu G, Strathearn L, Liu B, O’Brien M, Kopelman
TG, Zhu J, et al. Prevalence and Treatment Patterns
of Autism Spectrum Disorder in the United States,
2016. JAMA Pediatrics 2019; 173(2): 153-9.

11-Castelli F, Frith C, Happé F, Frith U. Autism,
Asperger Syndrome and Brain Mechanisms for the
Attribution of Mental States to Animated Shapes.
Brain 2002; 125(8): 1839-49.

YFee 310 15 cduws 05los (b § St 0590

S gl 31 81 50 330 dudw 00bo sBCS 4

12-Kennedy DP, Redcay E, Courchesne E. Failing to
Deactivate: Resting Functional Abnormalities in
Autism. Proceedings of the National Academy of Sci
2006; 103(21): 8275-80.

13-Just MA, Cherkassky VL, Keller TA, Minshew NJ.
Cortical Activation and Synchronization During
Sentence Comprehension in High-Functioning
Autism: Evidence of Underconnectivity. Brain 2004;
127(8): 1811-21.

14-Villalobos ME, Mizuno A, Dahl BC, Kemmotsu N,
Miller RA. Reduced Functional Connectivity
Between V1 and Inferior Frontal Cortex Associated
with  Visuomotor  Performance in  Autism.
Neuroimage 2005; 25(3): 916-25.

15-Ameis SH, Fan J, Rockel C, Voineskos AN,
Lobaugh NJ, Soorya L, et al. Impaired Structural
Connectivity of Socio-Emotional Circuits in Autism
Spectrum Disorders: A Diffusion Tensor Imaging
Study. Plos One 2011; 6(11): E28044.

16-Im WY, Ha JH, Kim EJ, Cheon KA, Cho J, Song
DH. Impaired White Matter Integrity and Social
Cognition in High-Function Autism: Diffusion
Tensor Imaging Study. Psychiatry Investigation
2018; 15(3): 292-99.

17-Toossi MTB, Pourreza HR, Zare H, Sigari MH,
Layegh P, Azimi A. An Effective Hair Removal
Algorithm for Dermoscopy Images. Skin Res
Technol 2013; 19(3): 230-5.

18-Bigham B, Zamanpour SA, Zemorshidi F,
Boroumand F, Zare H, Initiative Asdn. ldentification
of Superficial White Matter Abnormalities in

Alzheimer’s Disease and Mild Cognitive Impairment

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

Oles o (o2 58 dilx -

Using Diffusion Tensor Imaging. J Alzheimers Dis
Rep 2020; 4(1): 49-59.

19-Rostami A, Naseri S, Momennezhad M, Zare H,
Anvari K, Badkhor HS. Geometric Distortion
Evaluation of Magnetic Resonance Images by a New
Large Field of View Phantom for Magnetic
Resonance  Based

International J Radiation Res 2020; 18(4): 733-42.

Radiotherapy Purposes.

20-Churchill NW, Caverzasi E, Graham SJ, Hutchison
MG, Schweizer TA. White Matter During
Concussion Recovery: Comparing Diffusion Tensor
Imaging (DTI) and Neurite Orientation Dispersion
and Density Imaging (NODDI). Human Brain
Mapping 2019; 40(6): 1908-18.

21-Westlye LT, Walhovd KB, Dale AM, Bjgrnerud A,
Due-Tannessen P, Engvig A, et al. Life-Span
Changes of the Human Brain White Matter:
Diffusion Tensor Imaging (DTI) and Volumetry.
Cereb Cortex 2010; 20(9): 2055-68.

22-Temur HO, Yurtsever I, Yesil G, Sharifov R,
Yilmaz FT, Dundar TT, et al. Correlation Between
DTI Findings and Volume of Corpus Callosum in
Children with AUTISM. Curr Med Imaging 2019;
15(9): 895-9.

23-Nickel K, Tebartz Van Elst L, Perlov E, Endres D,
Miller G, Riedel A, et al. Altered White Matter
Integrity in Adults with Autism Spectrum Disorder
and an 1Q> 100: A Diffusion Tensor Imaging Study.
Acta Psychiatr Scand 2017; 135(6): 573-83.

24-Budde MD, Xie M, Cross AH, Song SK. Axial
Diffusivity is the Primary Correlate of Axonal Injury
in the Experimental Autoimmune Encephalomyelitis
Spinal Cord: A Quantitative Pixelwise Analysis. J

Neurosci 2009; 29(9): 2805-13.

YFee 310 15 cduws 05los (b § St 0590

25-Song SK, Sun SW, Ju WK, Lin SJ, Cross AH,
Neufeld AH. Diffusion Tensor Imaging Detects and
Differentiates Axon and Myelin Degeneration in
Mouse Optic Nerve after Retinal Ischemia.
Neuroimage 2003; 20(3): 1714-22.

26-Tournier JD, Mori S, Leemans A. Diffusion Tensor
Imaging and Beyond. Magn Reson Med 2011; 65(6):
1532.

27-Sun J, Li H, LiuJ, Zhao J, Yuan D, Guo J, et al. The
DTl Changes and Peripheral Blood Test Results
Corroborate the Early Brain Damage of SIV-
Infected Rhesus. Radiology of Infectious Diseases
2019; 6(1): 8-14.

28-Van Hecke W, Leemans A, Emsell L. DTI Analysis
Methods: Voxel-Based Analysis. Diffusion Tensor
Imaging: Springer; 2016: 183-203.

29-Le Bihan D. Looking Into the Functional
Architecture of the Brain with Diffusion MRI.
Nature Reviews Neuroscience 2003; 4(6): 469-80.

30-Tan X, Fang P, An J, Lin H, Liang Y, Shen W, et al.
Micro-Structural White Matter Abnormalities in
Type 2 Diabetic Patients: A DTI Study Using TBSS
Analysis. Neuroradiology 2016; 58(12): 1209-16.

31-Wang K, Chen Z, Zhang F, Song Q, Hou C, Tang Y, et
al. Evaluation of DTI Parameter Ratios and Diffusion
Tensor Tractography Grading in the Diagnosis and
Prognosis  Prediction of Cervical Spondylotic
Myelopathy. Spine 2017; 42(4): E202-E10.

32-Vignando M, Aiello M, Rinaldi A, Cattarruzza T,
Mazzon G, Manganotti P, et al. Food Knowledge
Depends Upon the Integrity of both Sensory and
Functional Properties: A VBM, TBSS and DTI
Tractography Study. Sci Rep 2019; 9(1): 7439.

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oA aloeo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

33-Minshew NJ, Williams DL. The New Neurobiology
of Autism: Cortex, Connectivity, And Neuronal
Organization. Arch Neurol 2007; 64(7): 945-50.

34-Travers BG, Adluru N, Ennis C, Tromp DP,
Destiche D, Doran S, et al. Diffusion Tensor Imaging
in Autism Spectrum Disorder: A Review. Autism Res
2012; 5(5): 289-313.

35-Roland JL, Snyder AZ, Hacker CD, Mitra A,
Shimony JS, Limbrick DD, et al. On the Role of the
Corpus Callosum in Interhemispheric Functional
Connectivity in Humans. Proc Natl Academy of Sci
2017; 114(50): 13278-83.

36-Song SK, Yoshino J, Le TQ, Lin SJ, Sun SW, Cross
AH, et al. Demyelination Increases Radial
Diffusivity in Corpus Callosum of Mouse Brain.
Neuroimage 2005; 26(1): 132-40.

37-Bakhtiari R, Zircher NR, Rogier O, Russo B,
Hippolyte L, Granziera C, et al. Differences in White
Matter Reflect Atypical Developmental Trajectory in
Autism: A Tract-Based Spatial Statistics Study.
Neuroimage Clin 2012; 1(1): 48-56.

38-Walker L, Gozzi M, Lenroot R, Thurm A, Behseta
B, Swedo S, et al. Diffusion Tensor Imaging in
Young Children with Autism: Biological Effects and
Potential Confounds. Biol Psychiatry 2012; 72(12):
1043-51.

39-Shukla DK, Keehn B, Smylie DM, Miller RA.
Microstructural Abnormalities of Short-Distance
White Matter Tracts in Autism Spectrum Disorder.
Neuropsychologia 2011; 49(5): 1378-82.

40-Barnea-Goraly N, Lotspeich LJ, Reiss AL. Similar
White Matter Aberrations in Children with Autism

and their Unaffected Siblings: A Diffusion Tensor

YFee 310 15 cduws 05los (b § St 0590

S gl 31 81 50 330 dudw 00bo sBCS 4

Imaging Study Using Tract-Based Spatial Statistics.
Arch Gen Psychiatry 2010; 67(10): 1052-60.

41-Langen M, Leemans A, Johnston P, Ecker C, Daly
E, Murphy CM, et al. Fronto-Striatal Circuitry and
Inhibitory Control in Autism: Findings from
Diffusion Tensor Imaging Tractography. Cortex
2012; 48(2): 183-93.

42-Cheon KA, Kim YS, Oh SH, Park SY, Yoon HW,
Herrington J, et al. Involvement of the Anterior
Thalamic Radiation in Boys with High Functioning
Autism Spectrum Disorders: A Diffusion Tensor
Imaging Study. Brain Res 2011; 1417: 77-86.

43-Noriuchi M, Kikuchi Y, Yoshiura T, Kira R, Shigeto
H, Hara T, et al. Altered White Matter Fractional
Anisotropy and Social Impairment in Children with
Autism Spectrum Disorder. Brain Res 2010; 1362:
141-9.

44-Wolff JJ, Gu H, Gerig G, Elison JT, Styner M,
Gouttard S, et al. Differences in White Matter Fiber
Tract Development Present From 6 to 24 Months iln
Infants with Autism. Am J Psychiatry 2012; 169(6):
589-600.

45-Travers BG, Tromp DP, Adluru N, Lange N,
Destiche D, Ennis C, et al. Atypical Development of
White Matter Microstructure of the Corpus
Callosum in Males with Autism: A Longitudinal
Investigation. Molecular Autism 2015; 6(1): 15.

46-Weinstein M, Ben-Sira L, Levy Y, Zachor DA,
Itzhak EB, Artzi M, et al. Abnormal White Matter
Integrity in Young Children with Autism. Human
Brain Mapping 2011; 32(4): 534-43.

47-Xiao Z, Qiu T, Ke X, Xiao X, Xiao T, Liang F, et al.

Autism Spectrum Disorder as Early

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

Oles o (o2 58 dilx -

Neurodevelopmental Disorder: Evidence from the
Brain Imaging Abnormalities in 2-3 Years Old
Toddlers. J Autism Dev Disord 2014; 44(7): 1633-40.

48-Fingher N, Dinstein I, Ben-Shachar M, Haar S, Dale
AM, Eyler L, et al. Toddlers Later Diagnosed with
Autism Exhibit Multiple Structural Abnormalities in
Temporal Corpus Callosum Fibers. Cortex 2017; 97:
291-305.

49-Hong S, Ke X, Tang T, Hang Y, Chu K, Huang H, et
al. Detecting Abnormalities of Corpus Callosum
Connectivity in Autism Using Magnetic Resonance
Imaging and Diffusion Tensor Tractography.
Psychiatry Res 2011; 194(3): 333-9.

50- Alexander AL, Lee JE, Lazar M, Boudos R, Dubray
MB, Oakes TR, et al. Diffusion Tensor Imaging of
the Corpus Callosum in Autism. Neuroimage 2007;
34(1): 61-73.

51-Thomas C, Humphreys K, Jung K-J, Minshew N,
Behrmann M. The Anatomy of the Callosal and
Visual-Association Pathways in High-Functioning
Autism: A DTI Tractography Study. Cortex 2011,
47(7): 863-73.

52-Reyes NSDL, Bragg-Gonzalo L, Nieto M.
Development and Plasticity of the Corpus Callosum.
Development 2020; 147(18): dev189738.

53-Altieri R, Melcarne A, Junemann C, Zeppa P, Zenga
F, Garbossa D, et al. Inferior Fronto-Occipital
Fascicle Anatomy in Brain Tumor Surgeries: From
Anatomy Lab to Surgical Theater. J Clin Neurosci
2019; 68: 290-4.

54-Kato Y, Kagitani-Shimono K, Matsuzaki J, Hanaie
R, Yamamoto T, Tominaga K, et al. White Matter

Tract-Cognitive Relationships in Children with

YFee 310 15 cduws 05los (b § St 0590

High-Functioning  Autism  Spectrum  Disorder.
Psychiatry Investig 2019; 16(3): 220-33.

55-Bode MK, Mattila M-L, Kiviniemi V, Rahko J,
Moilanen I, Ebeling H, et al. White Matter in Autism
Spectrum Disorders—Evidence of Impaired Fiber
Formation. Acta Radiol 2011; 52(10): 1169-74.

56-Jou R, Mateljevic N, Kaiser M, Sugrue D, Volkmar
F, Pelphrey K. Structural Neural Phenotype of
Autism: Preliminary Evidence from a Diffusion
Tensor Imaging Study Using Tract-Based Spatial
Statistics. AJNR Am J Neuroradiol 2011; 32(9):
1607-13.

57-Sahyoun CP, Belliveau JW, Mody M. White Matter
Integrity and Pictorial Reasoning in High-
Functioning Children with Autism. Brain Cogn
2010; 73(3): 180-8.

58-Sahyoun CP, Belliveau JW, Souliéres I, Schwartz S,
Mody M. Neuroimaging of the Functional and
Structural Networks Underlying Visuospatial Vs.
Neuropsychologia 2010; 48(1): 86-95.

59-Kumar A, Sundaram SK, Sivaswamy L, Behen ME,
Makki MI, Ager J, et al. Alterations in Frontal Lobe
Tracts and Corpus Callosum in Young Children
with Autism Spectrum Disorder. Cerebral Cortex
2010; 20(9): 2103-13.

60-Catani M, Jones DK, Donato R, Ffytche DH.
Occipito Temporal Connections in the Human
Brain. Brain 2003; 126(Pt 9): 2093-107.

61-Catani M, Jones DK, Ffytche DH. Perisylvian
Language Networks of the Human Brain. Ann
Neurol 2005; 57(1): 8-16.

62- Bloemen OJ, Deeley Q, Sundram F, Daly EM,

Barker GJ, Jones DK, et al. White Matter Integrity in

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oA aloeo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

Asperger Syndrome: A Preliminary Diffusion
Tensor Magnetic Resonance Imaging Study in
Adults. Autism Res 2010; 3(5): 203-13.

63-Herbet G, Zemmoura |, Duffau H. Functional
Anatomy of the Inferior Longitudinal Fasciculus:
from Historical Reports to Current Hypotheses.
Frontiers in Neuroanat 2018; 12: 77.

64-Herbet G, Moritz-Gasser S, Lemaitre AL, Almairac
F, Duffau H. Functional Compensation of the Left
Inferior Longitudinal Fasciculus for Picture
Naming. Cogn Neuropsychol 2019; 36(3-4): 140-57.

65-Aoki Y, Abe O, Nippashi Y, Yamasue H.
Comparison of White Matter Integrity Between
Autism Spectrum Disorder Subjects and Typically
Developing Individuals: A Meta-Analysis of
Diffusion Tensor Imaging Tractography Studies.
Mol Autism 2013; 4(1): 25.

66-Groen WB, Buitelaar JK, Van Der Gaag RJ, Zwiers
MP. Pervasive Microstructural Abnormalities in
Autism: A DTI Study. J Psychiatry Neurosci 2011,
36(1): 32-40.

67-Pugliese L, Catani M, Ameis S, Dell'Acqua F, De
Schotten MT, Murphy C, et al. The Anatomy of
Extended Limbic Pathways in Asperger Syndrome: A
Preliminary Diffusion Tensor Imaging Tractography
Study. Neuroimage 2009; 47(2): 427-34.

68-Wang X, Pathak S, Stefaneanu L, Yeh FC, Li S,
Fernandez-Miranda JC.  Subcomponents and
Connectivity of the  Superior Longitudinal
Fasciculus in the Human Brain. Brain Structure and
Function 2016; 221(4): 2075-92.

69-Fitzgerald J, Leemans A, Kehoe E, O'Hanlon E,

Gallagher L, Mcgrath J. Abnormal FrontoParietal

YFee 310 15 cduws 05los (b § St 0590

S gl 31 81 50 330 dudw 00bo sBCS 4

White Matter Organisation in the Superior
Longitudinal Fasciculus Branches in Autism
Spectrum Disorders. Eur J Neurosci 2018; 47(6):
652-61.

70-Barnea-Goraly N, Kwon H, Menon V, Eliez S,
Lotspeich L, Reiss AL. White Matter Structure in
Autism: Preliminary Evidence from Diffusion
Tensor Imaging. Biol Psychiatry 2004; 55(3): 323-6.

71-Cheung C, Chua S, Cheung V, Khong P, Tai K,
Wong T, et al. White Matter Fractional Anisotrophy
Differences and Correlates of Diagnostic Symptoms
in Autism. J Child Psychol Psychiatry 2009; 50(9):
1102-12.

72-Poustka L, Jennen-Steinmetz C, Henze R, Vomstein
K, Haffner J, Sielties B. Fronto-Temporal
Disconnectivity and Symptom Severity in Children
with Autism Spectrum Disorder. World J Biol
Psychiatry 2012; 13(4): 269-80.

73-Billeci L, Calderoni S, Tosetti M, Catani M, Muratori
F. White Matter Connectivity in Children with Autism
Spectrum Disorders: A Tract-Based Spatial Statistics
Study. BMC Neurology 2012; 12: 148.

74-Hau J, Sarubbo S, Houde JC, Corsini F, Girard G,
Deledalle C, et al. Revisiting the Human Uncinate
Fasciculus, Its Subcomponents and Asymmetries
with Stem-Based Tractography and Microdissection
Validation. Brain Struct Funct 2017; 222(4): 1645-62.

75-Bauer CM, Cattaneo Z, Merabet LB. Early
Blindness is Associated with Increased Volume of
the Uncinate Fasciculus. Eur J Neurosci 2018; 47(5):
427-32.

76-Samson AC, Dougherty RF, Lee IA, Phillips JM,

Gross JJ, Hardan AY. White Matter Structure in the

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

Oles o (o2 58 dilx -

Uncinate Fasciculus: Implications for Socio-
Affective Deficits in Autism Spectrum Disorder.
Psychiatry Res Neuroimaging 2016; 255: 66-74.

77-Balconi M, Grippa E, Vanutelli ME. What
Hemodynamic (Fnirs), Electrophysiological (EEG)
and Autonomic Integrated Measures Can Tell Us
About Emotional Processing. Brain and Cognition
2015; 95: 67-76.

78-Jeong J-W, Kumar A, Sundaram SK, Chugani HT,
Chugani DC. Sharp Curvature of Frontal Lobe
White Matter Pathways in Children with Autism
Spectrum Disorders: Tract-Based Morphometry
Analysis. American J Neuroradiology 2011; 32(9):
1600-6.

79-Vickers NJ. Animal Communication: When I’'m
Calling You, Will You Answer Too? Current Biology
2017; 27(14): R713-R5.

80-Pardini M, Garaci F, Bonzano L, Roccatagliata L,
Palmieri M, Pompili E, et al. White Matter Reduced
Streamline Coherence in Young Men with Autism
and Mental Retardation. European J Neurology
2009; 16(11): 1185-90.

81-Bubb EJ, Metzler-Baddeley C, Aggleton JP. The
Cingulum Bundle: Anatomy, Function, And
Dysfunction. Neuroscience & Biobehavioral Reviews
2018; 92: 104-27.

82-Ameis SH, Fan J, Rockel C, Soorya L, Wang AT,
Anagnostou  E.  Altered  Cingulum  Bundle
Microstructure in Autism Spectrum Disorder. Acta
Neuropsychiatrica 2013; 25(5): 275-82.

83-Li R, Ma Z, Yu J, He Y, Li J. Altered Local Activity
and Functional Connectivity of the Anterior

Cingulate Cortex in Elderly Individuals with

YFee 310 15 cduws 05los (b § St 0590

Subthreshold Depression. Psychiatry Research:
Neuroimaging 2014; 222(1-2): 29-36.

84-Lo YC, Soong WT, Gau SSF, Wu YY, Lai MC, Yeh
FC, et al. The Loss of Asymmetry and Reduced
Interhemispheric Connectivity in Adolescents with
Autism: A Study Using Diffusion Spectrum Imaging
Tractography. Psychiatry Research: Neuroimaging
2011; 192(1): 60-6.

85-1kuta T, Shafritz KM, Bregman J, Peters BD, Gruner
P, Malhotra AK, et al. Abnormal Cingulum Bundle
Development in  Autism: A Probabilistic
Tractography Study. Psychiatry Research:
Neuroimaging 2014; 221(1): 63-8.

86-Shackman AJ, Salomons TV, Slagter HA, Fox AS,
Winter JJ, Davidson RJ. The Integration of Negative
Affect, Pain and Cognitive Control in the Cingulate
Cortex. Nature Reviews Neuroscience 2011; 12(3):
154-67.

87-lidaka T, Kogata T, Mano Y, Komeda H.
Thalamocortical Hyperconnectivity and Amygdala-
Cortical Hypoconnectivity in Male Patients with
Autism Spectrum Disorder. Frontiers in Psychiatry
2019; 10: 252.

88-Cardon GJ, Hepburn S, Rojas DC. Structural
Covariance of Sensory Networks, The Cerebellum,
and Amygdala in Autism Spectrum Disorder.
Frontiers In Neurology 2017; 8: 615.

89-Chaddad A, Desrosiers C, Hassan L, Tanougast C.
Hippocampus and Amygdala Radiomic Biomarkers
for the Study of Autism Spectrum Disorder. BMC
Neuroscience 2017; 18(1): 1-2.

90-Avino TA, Barger N, Vargas MV, Carlson EL,

Amaral DG, Bauman MD, et al. Neuron Numbers

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oA aloeo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

Increase in the Human Amygdala from Birth to
Adulthood, But Not in Autism. Proceedings of the
National Academy of Sci 2018; 115(14): 3710-5.

91-Sato W, Kochiyama T, Uono S, Yoshimura S, Kubota
Y, Sawada R, et al. Atypical Amygdala—Neocortex
Interaction During Dynamic Facial Expression
Processing in Autism Spectrum Disorder. Frontiers in
Human Neuroscience 2019; 13: 351.

92-Tung B, Yankowitz LD, Parker D, Alappatt JA,
Pandey J, Schultz RT, et al. Deviation from
Normative Brain Development is Associated with
Symptom Severity in Autism Spectrum Disorder.
Molecular Autism 2019; 10(1): 1-4.

93-Lee JE, Chung MK, Lazar M, Dubray MB, Kim J,
Bigler ED, et al. A Study of Diffusion Tensor
Imaging by Tissue-Specific, Smoothing-
Compensated Voxel-Based Analysis. Neuroimage
2009; 44(3): 870-83.

94-Gibbard CR, Ren J, Skuse DH, Clayden JD, Clark
CA. Structural Connectivity of the Amygdala in
Young Adults with Autism Spectrum Disorder.
Human Brain Mapping 2018; 39(3): 1270-82.

95-Rafal RD, Koller K, Bultitude JH, Mullins P, Ward
R, Mitchell AS, et al. Connectivity between the
Superior Colliculus and the Amygdala in Humans
and Macaque Monkeys: Virtual Dissection with

Probabilistic DTI Tractography. J Neurophysiology
2015; 114(3): 1947-62.

YFee 310 15 cduws 05los (b § St 0590

S gl 31 81 50 330 dudw 00bo sBCS 4

96-Chan AY, Urgun K, Tran DK, Kyong T, Hsu FP,
Vadera S. Cerebral Peduncle Volume and Motor
Function Following Adult Hemispherectomy. World
Neurosurgery 2019; 126: 156-9.

97-Chen H, Hu Q, Raza HK, Singh S, Rai P, Zhu J, et
al. An Analysis of Clinical Characteristics of Rare
Bilateral Cerebral Peduncular Infarction. Frontiers
in Neurology 2019; 10: 1107.

98-Di X, Azeez A, Li X, Haque E, Biswal BB.
Disrupted Focal White Matter Integrity in Autism
Spectrum Disorder: A Voxel-Based Meta-Analysis of
Diffusion Tensor Imaging Studies. Progress in
Neuro-Psychopharmacology and Biological
Psychiatry 2018; 82: 242-8.

99-Sivaswamy L, Kumar A, Rajan D, Behen M, Muzik
O, Chugani D, et al. A Diffusion Tensor Imaging
Study of the Cerebellar Pathways in Children with
Autism Spectrum Disorder. J Child Neurology 2010;
25(10): 1223-31.

100-Koyama T, Tsuji M, Nishimura H, Miyake H,
Ohmura T, Domen K. Diffusion Tensor Imaging for
Intracerebral Hemorrhage outcome Prediction:
Comparison Using Data from the Corona
Radiata/Internal Capsule and the Cerebral
Peduncle. J Stroke and Cerebrovascular Dis 2013;

22(1): 72-9.

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i3.6199
https://jssu.ssu.ac.ir/article-1-5295-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

[ DOI: 10.18502/ssu.v29i3.6199 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 1 Dec 2020
Vol 29| NO 3 | Jun 2021 Accepted: 28 Feb 2021

Evaluation of White Matter Tracts in Autistic Individuals: A Review of
Diffusion Tensor Imaging Studies
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Introduction: Many cognitive and social deficits in autism are caused by abnormal functional connections
between brain networks, which are manifested by impaired integrity of white matter tracts. White matter
tracts are like the "highways" of the brain, which allow fast and efficient communication in different areas of
the brain. The purpose of this article is to review the results of autism studies that have used diffusion tensor
images (DT]I). Diffusion tensor images is a neuroimaging technique to examine the integrity of tracts.
Conclusion: The results of these studies suggest that neural tracts can be abnormal in people with Autism
spectrum disorder (ASD) due to impaired white matter integrity. Thus, changes in these tracts in the brains of
people with ASD are helpful in identifying individual differences. Although most studies have reported
decreased FA and increased MD, RD, and AD in white matter tracts, some studies have reported increased
FA or no significant difference between the control and autistic groups.
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