[ Downloaded from journals.tums.ac.ir on 2024-10-04 ]

Sro! lis AOA LAET (sladadn NV o las A) s,50 VE T Sag (Slogs (Sl psle ol o S35 0uSitily ahas I l ”\/”

eniy

JUgls JolSS pa U SudS ol (S 53 5395 320 Tyl (6 15 2 jpgead S o) 0

VEYA/ oSBT VBT Yl VERYAANA s VI YA sl o LS

. e

boles oSt 5 6,8k Glacs st (MSs 51 a5 S Jold 0358 LSS Wl cbde 5 b
_)‘ o) 9 Jé‘J}J)ASAJﬁ JL-NC.J)]JLQSQ[S})S J.al.(.." J\)JL; ;W)J 6\;1 JL)K—L;AK.TJ:;-U _\.\.:lLlLsﬁ
ol 3 e Sledbl (5l Ll e 3 MRI Jols (65505055 58 (6ols 5 sad A3l 0 JLISS ol (slaaals
Al e s

poe ouils (5 ghan oLy a0 JMlSS Dl slls oS ol VA 5 abaie sanllae cnl 3 sy A
53 0S5 Shilnel kzsls s MRI L& YV s gy 03 5 anrl o 174 il U AYAY g iU 51 5100 Sy
255 51E w350 WTMRI glaasil L ASQ P

355 e MRI 3 (anb b gal G Bla sols LT 51 L8 ™Y s g g VE 5 20 YF Glan YV 51 cleasil
Eoed b b Osemliiddes Sl (iS5 708 g i b mnb i o 555 4 by e aaly o 2l Lo
S i sosle Pl oSS855 sl glas eSS slaej s L MRI glaasl LLs ) o zk s JARYIN
OIS 4 by o MRI glaasly 5 (P<+/+£4) W)ls cdys OS> 53 g jhdd JelS 50 casls MRI s
P<o/en V) ddls Blol ciy b O s LS sl dd b ke i3

Al e LSS Sl el L O 5S 55 e MRI i 8 e Ol 5 oo Ggb glaail w a5 g S aoet/
LWJ}JI oalaul JAL{\: 6‘““)?)3 Jgiﬁwjz&éélﬁé)\ﬁldlﬂqwufijﬁbj)k&
Oleys Aol b eccals dalys 1) edol s b Jlaz>! o 2y MRI sbaasl 4 ar gL oS LIS go5 5 S a0

s 3 Sbeas |y a0 53 0SS ) S s

SedS Sladely s bl LS (5515 5 gl (JUIS Ll U pdls lals

;_,,.,S u.GLa.T;-\ B) (_;)L:af cdﬁ) W ‘_;LSJJI (VL C)L«_;-
Sl eS K53 Jalge Sicos & e sas b WSS 1 ailed s

“Aj"lﬁ":'“j & ge f"ou.a: L,eJ:.l.G
*YrJia‘_su\.:«.w S IL;MJ W

WSl S oSS (il ag S
Ol Sl Lt S psle

SNE R S gl Sl S =T
Ol il Lt fcfg f}j-" oSl
AL il sl p sl i 50T

Ol el il Ky o 5le

*

Sl (K3 pske o5 Gl iy s
S Sl e Dl S e

SVA-YTIYYYVA ¢ ods

E-mail:
m_saeedimoghadam@yahoo.com

PRV

LS s 5 adad (e Jelss 50t e Sl 4l Lboad, 8ol sdomy 5 ke foose S oLl LIS

Lis 0l Sl olmial 5 DDl 458 1 5,5 eyl 3 elaz] RY OF ilses laisn 53 Sl by 0l o3Il s il il
sladle 5 Olals JBUi Olss mls 5 Sl b 55 sk AU Llg e S azidls Jas 53 Sluis dabes 1L 1y oSS
s 8 SEees |y WelSS 5 A, Al S e W Sl e Jl dsb 3 Ol & 5l Koo Sjle 4 10,8 S5 S S s

ADAGAFE ) o)lais A1 0,50 ) Fo ¥ Cragy aolod Ky pale olSils o iy ouSCils aloeo


https://journals.tums.ac.ir/tumj/article-1-12886-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-04 ]

ALY J‘-‘(S/_J/_f’L‘JL'ﬁul‘&J:‘AUu;“EK-“é‘;'w‘:“U@;'

Bld a4 ar s sy Bl 6w Son b LSS oYk
Aalpt ailsy amsle 5 O3S ol slensl gl edgs sl (golasl
Sy Dalad p aSS S bl pasiie g 4 sjsel Ll
3 M atE s M5 e e Koy
TN AL oS o a8 S8 s anb
5383 Dope 4 e gbal ey s Lol el
sazle Olgr 5o 08 s ST b asils ) slies tapllss
Aslde 5 el ob) ol Cuaal spms Lolledd oL lasl
Sl 3O, oS sslitd OIS S b s o
Elar 2 Jane S lpen s S ekl 5 g Sl
P e et 4 il

S G ol S Wlesls 0L gsdete Slallas |
e gldlae Gbla b oot cosline (oladl slarl Conss
Qijnsgjuuumcam@}g}w@dm;obgs
i Sledbl T 0858 oSS o5lps Al e il st
W ra

23 g ussdoe 5 Ol 3 Ll sa ol Jb- s
5y 6y ekl bl lSS b3l slacas I sslizul
sprs a il s OIS il & laaali i 5 )8
65500 b 1 LT 51 eslizal i oodaze Slalae 5 ol ool
WMl

(Ages and stages  J>| 0 5 cpiw asliin ol axdllae s
O Sl esie eSS pdlly Ly oS questionnaire, ASQ)
Cands Oyl ol S bl gsdaze o SIL el
SN-8) Cile e 03 SV s Ly aale e B ler OS5 S LSS
08 ALY FTITFoT S YVE Y- YY-Y oo Y ACY ) ) Yo ) oA
b Sty S s LSS e o s 5 (U
anlio )3 5 ool slerb el 5 dies > BLSSI o)l 5 5
Al o Dol ol ad b L

A S e G5 Jism T gsame 53 o 3 S 0 Gl
A Gl G el VG el ks b (eSS alas
Cllas 55 A2l Vo LS dam a sy W 5 Ve Jlse
S ol ek esls OLES OS5 55 5l ik lacamar 3 (godame

0 sl BB 5 e L;J.Q L, &yﬂ 4;);-4)'1 o)

Tehran Univ Med J (TUMJ) 2024 February;81(11):846-58

http://tumj.tums.ac.ir

Sl uf,\})' Jsl L g5 s ohisd S35 J;—\J.n 33 JAK; oy
2 Pl b el 6858wl Sl s ol Sl Sm
e dsl Sl Ol 5 S e mas s OS5 she
oIS 838 Sl b el Ol s e S L e
s s s bisie 5w By 5 LSS oo
Al g O3S b s ISt

Bl s s e oLl aste o B oWl ) 51 e
LIS 5 ddate S)lse 4 e 45 W ,S el B Oless 55
O8sS JLlG oWl T el amelr iy s Sl
Sl Sk gl sl 5 SIS Gl as S Lels
GG =L el il e e 05 S p ol Gla e
Slsb e sl (Global developmental delay) Juu
5l ejem 55 Pl s oS ey Jl T O S OS5 S
S S5y soism Jali baaals ol il e LSS Lol slaaals
3 o 3 g el b 5 S5 SIS > anes 53 w555
sbedli 5 slaxl 5 (23 Cuasd LIS sl oL
Al e 05y SAS 4 by e

03 (e 1OV O3S Camar 52 JalSS Sl el Ol
fasds
Al oz Carer 5 e Soosdee plly S 5 S)
ol Ml s Ol g slise ot Gl (elenr! (s3Ladl
03 il eay SV g Jl s glassES 3 paed Ao
Ciliee sla ed 53 1YY/0 B ANV 5 JlsS ¥t 0l e )
el s il

5 s el ekl Sl amlal LIS sl glst ol cle
b S Sh ) asie S ele S Ol5 ed 25050 51 ok
Ohss Jolss ahax 5l Ll Comex belse 5 Mo 51 s
G Ol S p s amee Jelse 5 s elel (Gl slanl
SR PC S S PV L P ] B P T S G P PR i
Vil bS] s S5 S sl sSU

B Ll S 26 Jpe S bl pasds bl
e b B T e R G T2
4 S bl 553 (Rl gln b T a5 5 e ol
Sals 5 obl LS o W) odhe O35S S5k 5 5 s


https://journals.tums.ac.ir/tumj/article-1-12886-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-04 ]

OLEas 4 Sliss Lo ule ALA

s Ramya Lug YOIA Jl 53 el plnil gaalllae s M
G e S8 Ve b oS LTl sl oS OLISGs
5 Blaals Jla i el 08358 71T a8 As esls 0L s JLalSS
Y L NSessss Il e Lls sl 3L 70
Ao sl sl 5 5 S pbe Ao s il 5 (63050l SV
Tl oy polant s TN 5 Smdly 55

oS Murias Lew 5 YV Jlu 5o ol sl (S5 sadlas >
Loadaly 5o 1) dals a0 ganllas V) 5 adeie 6 andllas YA
S P L lSS A 4 dee O3S Tl slaasly
33 0dd o138 gla alo, gul Ol & A eals OLES i3 ges LT
A Lklg Js ol edd 518 AN s (go3sdus
S F ol g 5550 YYA4 &S S0 Dladlls Ojle ples 38
Lasid SG o a e SNl 5 A 63 eess IYA (gl
A SIS IV eSS U sl SO !

daly 5o gldlie 25 L YeVE Jle s 0K 5 Thomaidis™
LSS LAl Wl s s eSS e sla,sSLL
o 4 Jsls OLES Klazdlls (golew gl oaad (550l & S8
e 5 M laosS oSt ol (Ses IUGR 5 ()52 Lo

™.42L GDD s gl

IR P9

Lo oz 0B ol galisy e cul o
SelS w Glsk 5 el S JLS LSS b jasis
e e Jol o St Sy psle K20 (p) Lo, ol LSS
D3 e g ol gl VAV g5 0L B 1YY L
issge bl i sy & Slew VA ey, ol Obe S 5 28 S
5B gl kmil Bl Ky J K Bl s sy
Dls St (Shp esle oK St 3 o b
oo anllas ool 55 (680 ped oyl Bl 53 e Lk anlllas
LS ey ¥V 5l e VA ol 31 e 2y gk ol
s sk s bl S JUS LSS 5l et
el Jasiid sd 53 ASQ e anllles s ge O S gl

Ja,.uj? Q')La.,:) ui‘j"" LST)TH A}.\Lw u"“:‘“‘ QT 60/.&.3) wﬁ

Sllas "TTAEL e OF el gile o 5 ol anx 5 glaasius
G U 4 M 5 S )z 00 e S S5 S R0s0
Loobst md b Ol wsp ¢l ol 2l @jg Al
5> b Gidaehas sadles el AL LS, S0
Shlel plmil 51 Gaa Mol ey (SdS J- AL alen
5 Al s b npsal S Shlay G 035 anle
A2l g LT (sues S 5 S5he Sla by sl fand s Cpizen
M) (slaies (Sl 035 pade 53 Sllllas ol sols e
Aol eslital wlin 5050 sdoes 55 5l Cnilen 5 ly 4 Sle
”.J....f:

s 5l JulSS b glavey e S glaly 52 058
SAdllas Dles 2l T i Dier 5 S
At 55 opl 3l S5 aS Sldlle Lol ol a3 S s sl
Rl Sl pls s s ST s Ml Bl o3 s ey
DB o pisge 8lr gon (Gl pal slaas seze
sor oA ol S 1 Cl 4 8 e 1S [l s
on 3 JuslS LSS b 4 S 01858 4 LSU(‘ slaasl
oo e ol Al G (50553 G oy O3S pl by
Aol 0 ASQ s

53 GDD (slassd sl boalaly 3 YOIA Jle s glandlas s
SN Sl o o)Ll 5 s 4 Kanti O3S Ol ey
Olew Gl VA (gl Ly s S £ 5 e & VY Slas
LSl 78800 s 8 as Col Lasie (<5440l
1080 (Sime (55 > 10/80 (Zisie [N+ (asphyxia)
e YW (Spke Ue 5 T8/08 S5 slapdiw
033 by S polantl e Sl s EEY 5 eSS,
ule U aseial e Ol 1YY 55 ool

sbasl sy o Gl s OLKs 5 Momen
S Lol Ol S LU 4 Sae SaS 0A (gols g
TV Ol opl 5l &S A Cosy O3S oA 55 Jls sl 6U¢\
($35b 5 LSS oaSie WY (olal e slaasl ols
3 ¥ sbalen TYV/ wdd bl glag i 7070
035 551550058 5 Sdabe glagbon 4 by VY 5 Ly
03 polantl e laasl 5l ke oS Cl S5 a3V ol

ADA GAFE ) o)lais A1 0,90 ) Fo ¥ Crago aolod Ky pale olSils o iy ouSCiils aloeo


https://journals.tums.ac.ir/tumj/article-1-12886-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-04 ]

AEd J‘-‘(S/_J/_f’L‘JL'ﬁul‘&J:‘AUu;“EK-“é‘;'w‘:“U@;'

Sl e le (b e 108 5 b 8 jss el s
O el iicdes (ko 8 IYY/E 5 2l /2V/A) (Evans index)
sossS (b e TVA 5 sk JAY/Y) (Myelination)
(b 2 TV 5 2 IVA/E) (Corpus callosum) 558
gl 5 (bt TYUYV 5 b IVeT) S 53 el
e A osle (a8 LYANV 5 2l IVAY) el (g he
3 b IVNE) WSS ((ak 8 IXY/E 5 Ak 1AV
(mab s TYON 5 ks TAE/) 5 50 gl ol a1V

FOE g et b b o e 553w B e SI51E Ol (o
gt b bt Cpliiddee b Jad e Slsl3 Dl (n %S
Ui W e rise S35 TV Sl addlae oyl s il ) 4/A
ke bosg phe DTl slaadl 3l s)5e 4 ja L ST 51 4
S il s e b cnlie 5 Jlos YelS re DT S s
05,5 Sl 3TNV by YelS 635 Gl o sl Silons
Al TAL b e gl S Bl

S e b e LTl slaasly Ole LUl s 6y
T > Wl Shlal i o 5 6K e S b Oley
oy SKSE a @B s L elial 5 mpe cud oSS 65
A S s sladsdr s ks s

LUl slaasly o (bl Bl zoa V Jsdr 4 x5k
S a8 o iy Sblil e L3 slew Cundy ok
ol B sl ple 4 ol Ghe 23 Glagben sl Lok
Vo Lol ¥ dsd L3 el csay L1 03 Slsbiae b (5 i
Sy Sl b e I s R DTl ke
3 e L o3l Sl slew o S sl 4B S 5 ) 3 40
E 3 halae LU, P=e /e s L el s IS -

sbaasl o Goblas LI ma ¥ oosled Jodr 4 4 5L
Ay i b S ges 3 sl Conds i b LT
o PIL 5 e LST)T;" e & o Julgy £ ojled ol 2
Gllen om S @5 13 ) pa)se dies > L
i 3l s e BLIIP= O L et o 5 phe diie ge0le

e 4 g Golsbas LI e 0 ojled Jadr 4 ax 5
Florl gzl Go) 53 Jlan Sondy i b 6Ug" slaasly

oS \.xﬁ

Tehran Univ Med J (TUMJ) 2024 February;81(11):846-58

http://tumj.tums.ac.ir

g ge A Glaasl 5 5,8 e SlE e e el
L e glulis T s

Sl clgss L dle S o 4 Blus Ohles o
ASQ o bdrs o G 5l 5 LS e S Colea s
Jols Sledlbl ssd e anlie sl Slael Loy 5,8 e plnl
SPSS software, version 23 (SPSS 5l eslizal L 5 el (¢ ;T@},
slaaly bliyl 5 Lus o g4 25 (Inc., Chicago, IL, USA
sarie ASQ score Sl 5 Oblew SaldS o L 6U¢‘
338

P2 Ak Bl s e A 5 il Lsels Lo
Pl (i 3 5wl baesls (s alh ) 4 o 5 P
A Al gy G Lo

Olrs Gl (Sl gl @ andllas pl oo 5 i 3
o Sl Plimal e 5 sk e w01 o 5 Sl
Codty ot &5 S lasiate Sl 3 anslie 5 LU
5 Obles b Cand s S oo b ke el slaasily Sl ool
SPASQ s plaly 035 oy 55 Obles adsl Sliel b iynan
P €ged pmm 45 (53,154 > (Chi-squared test) 5> (sl Ogesl
A osliza (fisher test) i 535 Ogasl 51540

Seism g 03 ASQ saeliis ; wly ol BLS ) ) g
o ) eism gy Olen L3 Dhlan STHL o L st 63l
i BLIl w5 G A eslanal (McNemar's test) [l S
S8 (T-test) 5 Jiras 05030 51 Oblew ST I la, 58 Ly
A an S

laasily

Sl b e bl gy 23 STV el

53 6]{\ ka5 Sl o6 Jl K Bl gl &S

3 70 olen T Glen YV 51 015 ) 23550 L3y o

Sl IV (o5 6 Gl e Gl S Log g e N
AL o Sde i Gl TATY 5 Edge i

TG ol SaST candlansygo 058 o b alal o

Sl e V8 Sle Glaul Lole YV e ks 45 il 03 50 ol

MJ:AI.AQ ;ﬂ__ﬁj}' suuLisz di)ir\ ‘}J"jlnéj OR 0 Sl 0l


https://journals.tums.ac.ir/tumj/article-1-12886-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-04 ]

OLEas 4 Sliss Lo ule Ao+

sTilpl slaadl b bL )15 0557 LT Bl (s 1) Jodr

Pl ol
P Js sl
G5 9> Sl 25 S5 53 olen S
a(/.07) ACLEY) A% b
LAY o 09°
A HAD) Yo b
\Y(/EN) \Y(/0Y) Yo b
JAAY o patls
Y(/X0) 4(/vo) VY b
Vo(/.£0) VA(L.00) Yy b
AT O g it
“(/) AR ¢ P
\YW(LEL) V(o) ¥4 b
EY £3588 5085
Y(/Y0) (ve) A b
\Y(/00) \Y(/00) Y1 b
Y BJS&:-; 9 ol
Y(/AA) A(/AY) A b
\Y(/00) \Y(L00) AN b
v S s ol ki
Y(/AA) A(/AY) A b
V1 (/oY) VE(/01) Yo b
/oY ek o3l
£0/¥Y) INCARS) VY b s
VECLEA) Yo (/oY) Y4 b
W oSN
V(Y V(/AA) A g
Ve (8Y) VE(/0A) \ b
v/AO ;)b.a J._vL.a
o(/TA) AC/AY) W b

Sl S gkt 8 Sl ais ol LSS o o
Or (dd 5 inist (gatad 33 4 O3S adsl Sl el siuey S
Qi gosle Slasrle 058 Jbline gabal) LS sl
V dsdr) el sty P=o /0 YA b o Sk ps IS > (5055 5 o
()
4 0558 sl Sl e ooy S glp e silas S S
S sl & oy o G Trdd 5 it et
WS 5 it gt 53 4 O3S gadsl S jed ey S 6
G mle Sl Slaes S o lsbas Lls, 3 i Y
sy P /A L el o s655= 5 (IHW & CSFW) sl

sl s ey S 6l o gabs &S Sl (V) el

Seism 0> Ohlen sadsl Slped Ol LSS sy 6l

s34 Obley Ol ;‘j)ju Sos 5 ASQ (gaeliinn 5 2L
2 o oo (mild) o VL 5 (advanced) . 5 slael oS
b S s oS 53 L1 es S 55 cpl 503 S e 03>
i o bl 0sa3T L alie slaes g 53 S b iSple
ol Geism 03 WS Sy rl 03 &S sl LB ) s
Sl 5 ads) o G PO L (lalane gealy L
Gossm Sl 53 5 Sl ok 318 N s 0 S s 3L ey
Slp r st S Gl Sl sy gblas Bl s
LY sy Cast a5 4 O8 (sad sl Sl el gues S

L ke Tl glaasl o (solslme gabaly s b iy 0

ADA GAFE ) o)lais A1 0,90 ) Fo ¥ Crago aolod Ky pale olSils o iy ouSCiils aloeo


https://journals.tums.ac.ir/tumj/article-1-12886-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-04 ]

Aoy Sie T T b s Lol Al (Sl ol o by

‘si,iﬂ Sl b o ys S8 o go) 5 T g BLI| uyr 1Y J g

ACLEV) a/ov) W b

oV 09
V(/xo) A Y. b
W (/48) V£(/07) vo b

/or o patls
¢Ann) ACWY) VY b
VE(/EY) VA(0A) v b

T Ol ks
\(/Y0) Y(ve) ¢ b
VE(/EA) Vo(/oY) ¥q b

VA 3588 maosS
YA V(AN A b
Y VE(lot) 8! b

“/YA o Sag 55 aloli
¥OXV) ACIYY) " b
Y8 VE(/08) 8 b

e F e gl kS
YY) ACIYY) " b
\Y(oY) \Y(/EA) vo b

et o Ldow 03Lo
Y(AY) \+ (/AY) VY b
\RAVAZY) Vo(loY) Y4 b

ARV P8
VYY) V(AN A b
V) Yo(/r) Y b

Atk 3,l9 plw
QAW v(lot) W b

6i,if| el b iy b oS o g0y s I U Bl Ly ¥ gt

Ve (/04) V(/EY) W b

/*VA 093
) VECVY) Yo b
W (/8) VE(/07) Yo .

CJAQY o ol pasla
0(/4Y) V(/.0A) VY b
Vo(/80) VA(L.00) A =

VA o O gl ks
\(/Y0) ¥(/V0) $ b
WA VAC/AY) v b

YoL 4 _ ) 3588 rasS
o) YCrV) A b
\Y(/L7) Ve(/08) Y1 "

< OAT o o Ko 35 ol
IACARY) V(L) ) b

Tehran Univ Med J (TUMJ) 2024 February;81(11):846-58

http://tumj.tums.ac.ir


https://journals.tums.ac.ir/tumj/article-1-12886-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-04 ]

OLEas 4 Sliss Lo ule

Y d‘g..\a" aelsl

*/OAY

+/¥aq

Voas

+/VAY

\Y(/E)

HAVARY;
\Y(/EA)
£C/YY)
VY (/L0)
AXVARD)
Vo (78Y)

AL

VE(l.08)
v(/ae)
\Y (/oY)
INCA\D!
\(100)
o (/)
V& (/.0A)

v(lot)

\Y

ek

ek

b

b

Fl- e mle ki

e e 03l

K555

.>)|‘,A_ﬂl~a

STl slaal b s o (g0 5 ST J6 L5l ) 8 sk

VAN

*/AVE

Ve

*/AVE

v/0V0

+/0\0

/A

AT

ARA

ACLEY)
o(/xo)
RIAnY;
£0¥Y)
AAICARY)
V(1Y0)
V2 (I¥8)
\RVARD)
ARIVAZY)
YY)
ARICAYY)
YY)
\Y(/EA)
V(A
\Y(/E))
V(Y

v(/¥a)

(/e

a(7.0v)
Vo(/ve)
\(@AL)
ACWY)
YA (/AL
Y(/ve)
VA
o(/av)
\@AaY)
ACIYY)
\(/AY)
ACINY)
\Y (/oY)
VY (7AY)
\V(/.04)
V(/AA)

\W(VY)

v(/.ot)

Y

Sk

b

b

b

b

Sk s

Sk s

b s

b s

e 09°

Flo u‘a:-u

O gl s

3588 9055

o S 95 akols

F e mle ki

}iﬁ.\,&ma;b

55558

3l gl

ADA GAFE ) o)lais A1 0,90 ) Fo ¥ Crago aolod Ky pale olSils o iy ouSCiils aloeo



https://journals.tums.ac.ir/tumj/article-1-12886-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-04 ]

Aoy J‘-‘(S/_J/_f’L'JL'ﬁul‘&J:‘AUu;“EK-“é‘;‘Lf‘:‘JU@;‘

Sllpl sbadl b plan pasd go55m DT J6 b5l ) 20 J

Ll ole
P _ Js sl
G5 25 Sl 25 S5 53 olen S
V- (/0) Y(EY) Y b
J-YA ) 098
TAD) MAD) AR b
VY (/FA) VY (/OY) Yo b
</vaq Flot pala
({ARD) ACSY) VY b
VO(/FD) VACLO0) Y b
“IPVA O gl e
YA YY) § b
\Y(LEE) \#(0F) Y4 b
SV ) 2588 msusS
YOXY) as! A b
\Y(LF5) VE(/OF) AR b
< [BAY 0 Saus 93 do
\{ALd) Y(/5%) 1 b
\Y(/£5) VE(/OF) Y1 b
1oAY P e gl
\TAT \{as " b
\YCLEA) VY (/OY) Yo b
-/raa e ek 03le
L TARD) ACSY) Y b
VE(/F) VOCLOY) Y4 b
NN LS
V(YD Y(/AA) A b
< IYYA LYARD) VO(/5Y) A1 b
:Jb.d J._vLa
Yo%) $(5%) Y b
PIP6 o b Ll 5515 seism 53 Obles s 4l Sl BL3I ) 2 N J g
LU sl
P JS Sldas
G5 3 Sk iy S 33 6ol
Vv \Y Y¢ Sl
b
1.0+ 1.00 JARE Pl olee bas s
R L Ol
¥ Ve Y sl
JAAYA VA JARD Pl ol bas s
L{ g_zijb C)lSJ?- L; J,«u J":"; 6@6)&.:: a)jsf E) P=+/+¢4 Ja{b) A s_i:”j’u"\' ‘Jiﬁjg_i:iﬁ-dw>j>4.{&5>}s
(s BIA Jsde) dol Cozay P<e/o e LL s ol = b osae dde gosle SVl 05 S lsline

Tehran Univ Med J (TUMJ) 2024 February;81(11):846-58

http://tumj.tums.ac.ir


https://journals.tums.ac.ir/tumj/article-1-12886-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-04 ]

OLlKas 4 Gliag Lo ule Aot

@LA J’;ﬂ}ﬂ .H.:Jj R (u (0 U‘:J.' 641:.2.) Sy Q‘SP Sore> 3 Ax?ba ERY x&\? Q..\..ZL:J.M.\.:L» &5""‘“ OMiw .El:;’)l WSy (Al J}J.>

s Jo s0397 55 anxlpe gy L OAB L LB 550

00 popdal s oS >

P Js slaws Al J g
e LA
. Yo Yo Sl
@‘:.‘]’
fov JARK JARK Jb e b ol b ds s
..\:.ﬁ.au:b
Y q \Y Slaas
/YA b
JAL AL JARE J e ddw 03l b o s
Y Y Yv sldas
Js sl
A 744/4 JARD J e A 03l b Ao s

P Js sl < dos
-2 LA
Yo a1 A sl
b . . .
Gl AT ALY Pl s mle b 5 o S 53 ol L do s A g0 Se 5o Aol
£ v " sl P g mbo
A ) ) ) b
AR /At JARK j%—é}iﬂcbﬁ)eﬁjzwuhw)b
Y¢ \Y v Sldws
Js slaws
At An} JARK j%—é}iﬂdbﬁ)eﬁj:wubké}:

i B DS ey 3wl p ok B OAS L e 3 OMKe DL s (G A g

P Js slass I J g
s S
Y YV Y4 Sldas
b
A JA\ e Jboj s oSSHS L ds s
P55 ,5S
3 s 0 v A sl
Jeae YA\ ARG Tyes Jboj s oSSHsS LAy
\% Y v Sl
Js sl
/AR TAN JARE Jbo j s oSS58 L Aoy

ADA GAFE ) o)lais A1 0,90 ) Fo ¥ Crago aolod Ky pale olSils o iy ouSCiils aloeo


https://journals.tums.ac.ir/tumj/article-1-12886-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-04 ]

Aoo J‘-‘(S/_J/_f’L‘JL'ﬁul‘&J:‘AUu;“EK-“é‘;'w‘:“U@;'

s SIS o (go) g 53 el gk ;B DD L e b (gesle IS BLI I gy (G A Ui

P ‘FAU.«S ]| J‘,-L’
dodd
\e \o Yo Slas
@‘:.‘]’
AR /AT JARK Jb s b ol b ds s
.,\:.ﬁ.anb
\ A \Y Slos
IB&! &:“bf"
A 749 JARN PR WP PR P WERH
W\ AN} v Sl
Js sl
AR 1N JARK J e A o3l b Ao s
cLAjJ: 4&:&5 cp@ylﬁw L;LALQ)LA.:J 9 u)&.&» PLY JJS O)L«.:\ s

adlas 3 s 350 S5 a8l Olpoa oy 55 5 2 ie
ool O s Lo b gasdllas Sl 25 2 laslae (il
Srde 03 S L alaly 3 bl 3yl sz s S 58> (gamlis OSG
S35 4 ld s asdllae 53 55 llpl s Jly sl sl 36
e Oblen I\ s Jha gadlee s o Cpso nl € 3
S Mae 058 N 3 Lo gaddllas s 5 Ll 3L esiiel
Py aste gasl L e s LSS
G2 p gl el 555 5 OLSes s Momen asllas o
ey sl &Ur‘ S s el Ol LIS 26 4 Dl S S 0A
Bels T Ol ol 51 &S el ol Sy O3S LOA s
5SS oA a by TWY s ol slaanl
ml s ey St b gandlas bojsm 53l 45 Lop 305500
Ul ganllan s oS sls 0L asdllas 5 opl ganlio 51 ol
Jloy sl gl S Jolus Olpe Sl Jloa Slae 0858 Gl
e Selllae 4 Cod VL 58S Ad Cuyy Ollen VAL s
Gl ot Bl S e b (g addllas 5 crizmen il o3y
3 T ceeal 5 ol 5 LSS glaasly 5 ol ,d
53 OLen 5 Momen (gasllas 55 05 S 55 opl &S Conl B S

A Sl Py Klesls olantl st a1y e VY 550 §soores

Tehran Univ Med J (TUMJ) 2024 February;81(11):846-58

http://tumj.tums.ac.ir

Ol 5538 53 oS GV ld pad Judsay WSS VB
e Sodge 4 &S SOl Sl 5 ool glaa a5 anils
Caenl 3108 o e 08355 cpl glaesl il 5 55l (Ole s
5wl bis gla,siS psles s ol Jbps el Dl (oYL
Ll a2l e ol Slyles 5 b =53 ool ol G ol
A 650 eSSl 5l (Sas ey b ans 4 i
Sl pppas 5 pl S Il S S S gl glacs
S 6U(" 3 Sissos Ok ol 5l asd sl
JA eslils e mld D) sen S L el gla )
e 8L w0 Olsis she L;Ij(\ S eslizal Glaal 5116 ,8 e
28 oLl JulSS b sl e Dlpen 500

S3STY she @jf\ sbad 5 ol gleedis Lo andllas s
SR o JB dsad 03 edd el s laskas Gl
ilaly 5 e olattl b Glaglmial ot Olpe b 23S
5 ASQ sl bl Ol b sadsl izl b L
355 asia Lol OTJ6 o 0

590 b odd el sasdllas L b ganlllae alie 51
£S5 opl 4 b= Ll CGDD (slassflss b adaly s YoVA Jlu


https://journals.tums.ac.ir/tumj/article-1-12886-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-04 ]

Dehghan A. et al. Aot

Sl s ndy O8Gl oy iy 5o S8 Gl slaal L laasily
S JulSS o3 gy SSASQN sealiinn 3l el Cemnzas S e
055 53 4 Wl Glupend 5 L V0 U Ldo 35 o ) o5las
S Cl S3w p\/ A eslanal aB iy ads LIS 2U
ol o35 53 tpl Gl (Sl p pasiie slae SV 3 05
Sk oy bl e o 3 1 OS5 adlllas gl 3 Lol
eJﬁMQM}JJ}'JﬁKﬁKUé@J)JQMQZﬁ
53 el el e &5 (ol Sl B s s
ol Sl a8 del s (g lsbs 2 0r s Y N e e
Gt & Lol s Glos Jalsy O3 lslias Ol op 2ie Ol
5= o 5 S 5 Ve Ll Lol S 5 ad el S8 N
A3y s e Skl s el e it LSS 2 Ol
ol g NAs 4B S s 0 0T 5wty U Olsisw 05
2 S dehs gole PDltl S S5 5 S Ad a8 T it el
S g L A S St il sl
w by LTl Glaasl 5 sy 0L asl bl e odss
bl i b ol > 55 LSS b dd b osae i3 oSl
Lzl

#3358 oS W e e 4SSl SH @ (’ﬂ
5 ooanie sl S50 SRS 5 Oamlide
il Ol STH6 5 adsl (Solewy S b (slsbine

5 e LTl & 035w Olge Gsb laasl 4 ax 5L
Al G pedle dlg e JAS 2L dald L0 S
53 W3S ol ST e >SS ln @l Olsea
2 S b aaen 5 2,8 15 elinalsy g LIS glae
6 bl o i LTl slaasl 4 e 5L & JelSS (505~
OF 53 05358 cnl Gk 5 Oloys Al b edls dalyst | odul s
Aas I3 Sbe |y aw)

Oy Cos abobl 5l w8, ol s cpl g (Kl
SIS U (SS el it 08 e Dl A "
Lo WA Jle 55 658l oliws whaie 53 MOS8 55 JLSIS
Sy pske oKl Jb culem LS Al s Yoo 2 b s

RO PN J

o oy SSE 4 ol s glaes S5 cnl 5l plas
03,5 4 3 oS Laanl ol sl b anllan s & ol s 5,158
wdl Cal s 3518 SSE 4y Sl Ol Las gluarb
e Olgeay w535 sl ege Ganlllas 53 S ol S5 4 p5Y
Some opl o S 53 bl 5 el 4SS S e 355
NS N e gl olan e gl JlslE Ol
A3 S

OLea s Ramya L 5 YA Jl s o el sadlas s
S oSS b Sle S5 S Vv w b e oS STl slas oS
53 Ol oS ilazdls Jlo i 51Tl OS5 ,8 77 a8 A el 0L
sl gandlan s gannlie 55 immen 5 Gl 035 70T Lo (gandlles
Sl w3 S 5 i S ke iie e Ll gandlas
JoUo e lem (rl e Gl Ol salie 4 Jlases o
Sre mle Bl (g slapks S5 iw gosle Y
Coals g Mol sl s O gl i W 5 el
035 Sre dotw Sesle WA jits gaa) o andllas 53 Ol
bl ol o 518 Y o Slsl 3 andlas 55 a3 45 oo
aw S anils Glslh Ol o L Seder Sl Kos ate an
Lla wole ol cde lanaly g iy Sl s b ganllas 55 5,5
San) 3 andllae 53 o S e 5 Cul e s spde 4 by e
dilr b e (pl by 23

015355 UTel slo ke Glsl3 s osdle Lo ganlllas 3
b Conds bl aze ol by oo elSS S a4 Sl
€ooi ol 53 05S B aS el et axls T OG5 0S5 58
ot L) e Sl ol gl el ol il gl ganlllas
el O S Il Camsy i s ke Tl e 4
S G888 s ol Ol Jl S b ASQ sasbii
Llazsls @jf\ 33 G i Gosle OISl 5 e glaasl
S o3 53 53 re At esle Ll Sl WL O S 4 s
b Cands g 5 Sl (558 Ulpe 4 i 5 s
Solsban Bl baes s 5 bapine b 3550 53 dilesls 0L )
6 O Ol b Dol laal BLs,| s p slp i 3L
G2 Samlle UGl 500 oS e Lse S S5 S

ADA GAFE ) o)lais A1 0,90 ) Fo ¥ Crago aolod Ky pale olSils o iy ouSCiils aloeo


https://journals.tums.ac.ir/tumj/article-1-12886-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-04 ]

AoV

predicting clinical outcome of global developmental delay by brain MRI

References

10.

11.

12.

13.

14.

Rahmanian V, Sarikhani Y, Rahmanian K, Mansoorian E, Zare M.
Factors associated with failure to thrive among children aged 3 to
72 months in Jahrom, southern Iran. Shiraz e-medical journal
2018;19(4).

Akbari SA, Montazeri S, Torabi F, Amiri S, Soleimani F, Majd
HA. Correlation between anthropometric indices at birth and
developmental delay in children aged 4-60 months in Isfahan,
Iran. International journal of general medicine 2012:683-7.

Torabi F, Akbari SA, Amiri S, Soleimani F, Majd HA. Correlation
between high-risk pregnancy and developmental delay in children
aged 4-60 months. Libyan Journal of Medicine 2012;7(1).
Simeonson RJ, Sharp MC. Developmental delays. In: Hoekelman
RA, Friedman SB, Nelson NM, Seidel HM, editors. Primary
Pediatric Care. 2nd ed. St. Louis:Mosby 1992. p.867-70.

Shevell MI. Present conceptualization of early childhood
neurodevelopmental disabilities. Journal of Child Neurology
2010;25(1):120-6.

Shevell M. Global developmental delay and mental retardation or
intellectual disability: conceptualization, evaluation, and etiology.
Pediatric Clinics of North America 2008;55(5):1071-84.

Shevell MI, Ashwal S, Donley D, Flint J, Gingold M, Hirtz D,
Majnemer A, Noetzel M, Sheth RD. Practice parameter:
Evaluation of the child with global developmental delay
[RETIRED] Report of the Quality Standards Subcommittee of the
American Academy of Neurology and The Practice Committee of
the Child Neurology Society. Neurology 2003;60(3):367-80.

8. Gottlieb CA, Maenner MJ, Cappa C, Durkin MS. Child
disability screening, nutrition, and early learning in 18 countries
with low and middle incomes: data from the third round of
UNICEF's Multiple Indicator Cluster Survey (2005-06). The
Lancet. 2009;374(9704):1831-9.

Durkin M. The epidemiology of developmental disabilities in
low- income countries. Mental retardation and developmental
disabilities research reviews 2002;8(3):206-11.

Simpson GA, Colpe L, Greenspan S. Measuring functional
developmental delay in infants and young children: prevalence
rates from the NHIS- D. Paediatric and perinatal epidemiology
2003;17(1):68-80.

De Moura DR, Costa JC, Santos IS, Barros AJ, Matijasevich A,
Halpern R, Dumith S, Karam S, Barros FC. Risk factors for
suspected developmental delay at age 2 years in a Brazilian birth
cohort. Paediatric and perinatal epidemiology 2010;24(3):211-21.
Rydz D, Srour M, Oskoui M, Marget N, Shiller M, Birnbaum R,
Majnemer A, Shevell MI. Screening for developmental delay in
the setting of a community pediatric clinic: a prospective
assessment  of  parent-report  questionnaires.  Pediatrics
2006;118(4):e1178-86.

Tsai HL, McClelland MM, Pratt C, Squires J. Adaptation of the
36-month Ages and Stages Questionnaire in Taiwan: Results from
a preliminary study. Journal of Early Intervention 2006;28
(3):213-25.

Sand N, Silverstein M, Glascoe FP, Gupta VB, Tonniges TP,

Tehran Univ Med J (TUMJ) 2024 February;81(11):846-58

http://tumj.tums.ac.ir

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

O'Connor KG. Pediatricians' reported practices regarding
developmental screening: do guidelines work? Do they help?.
Pediatrics 2005;116(1):174-9.

Council on Children With Disabilities, Section on Developmental
Behavioral Pediatrics, Bright Futures Steering Committee,
Medical Home Initiatives for Children With Special Needs Project
Advisory Committee. Identifying infants and young children with
developmental disorders in the medical home: An algorithm for
developmental  surveillance and  screening.  Pediatrics
2006;118(1):405-20.

Rydz D, Shevell MI, Majnemer A, Oskoui M. Topical review:
developmental  screening. Journal of child neurology
2005;20(1):4-21.

Glascoe FP, Dworkin PH. The role of parents in the detection of
developmental and behavioral problems. Pediatrics
1995;95(6):829-36.

McManus SB. Enhancing positive early childhood mental health
outcomes in young children. University of Oregon 2009.

Squires J, Katzev A, Jenkins F. Early screening for developmental
delays: Use of parent-completed questionnaires in Oregon's
Healthy Start Program. Early Child development and care
2002;172(3):275-82.

Richter J, Janson H. A validation study of the Norwegian version
of the Ages and Stages Questionnaires. Acta Paediatrica
2007;96(5):748-52.

Yu LM, Hey E, Doyle LW, Farrell B, Spark P, Altman DG, Duley
L, Magpie Trial Follow- Up Study Collaborative Group.
Evaluation of the Ages and Stages Questionnaires in identifying
children with neurosensory disability in the Magpie Trial
follow- up study. Acta paediatrica 2007;96(12):1803-8.

Kapci EG, Kucuker S, Uslu RI. How applicable are Ages and
Stages Questionnaires for use with Turkish children?. Topics in
Early Childhood Special Education 2010;30(3):176-88.

Williams HJ. Imaging the child with developmental delay.
Imaging 2004;16(2):174-85.

Momen AA, Jelodar G, Dehdashti H. Brain magnetic resonance
imaging findings in  developmentally delayed children.
International Journal of pediatrics 2011;2011(1):386984.

Jha A. Etiological yield of global developmental delay in Kanti
Children's Hospital. JNMA: Journal of the Nepal Medical
Association 2018;56(213):875.

Ramya K, Sulaiman FA, Ashvind D. MRI Evaluation of Brain in
Developmental Delay Children. European Congress of Radiology-
ECR 2018.

Murias K, Moir A, Myers KA, Liu I, Wei XC. Systematic review
of MRI findings in children with developmental delay or cognitive
impairment. Brain and Development 2017;39(8):644-55.
Thomaidis L, Zantopoulos GZ, Fouzas S, Mantagou L, Bakoula C,
Konstantopoulos A. Predictors of severity and outcome of global
developmental delay without definitive etiologic vyield: a
prospective observational study. BMC pediatrics 2014;14:1-7.


https://journals.tums.ac.ir/tumj/article-1-12886-en.html

[ Downloaded from journals.tums.ac.ir on 2024-10-04 ]

menthiy

I [ ) I\/I | Tehran University Medical Journal, February 2024; Vol. 81, No. 11: 846-858

Original Article

Evaluating the role of brain MRI in predicting clinical outcome of global

Alireza Dehghan M.D.%?
Mahbube Abshirini M.D.!
Hamid Nemati M.D.®
Mahdi Saeedi-Moghadam
Ph.D.%*

1- Department of Radiology, School
of Medicine, Shiraz University of
Medical Sciences, Shiraz, Iran.

2- Medical Imaging Research
Center, Shiraz University of
Medical Sciences, Shiraz, Iran.

3- Shiraz Neuroscience Research
Center, Shiraz University of
Medical Sciences, Shiraz, Iran.

*Corresponding author: Medical Imaging
Research Center, Shiraz University of
Medical Sciences, Shiraz, Iran.

Tel: +98-71-36122279

E-mail:

m_saeedimoghadam@yahoo.com

developmental delay in children

Abstract Received: 02 Dec. 2023 Revised: 09 Dec. 2023 Accepted: 13 Jan. 2024 Available online: 21 Jan. 2024
Background: Developmental disorders in children include a group of problems and
limitations in learning and acquiring specific skills of each age group. The term global
developmental delay is used to describe developmental disability in children under five
years of age, which is in at least two areas of major development. Neuroradiological
imaging such as brain MRI provides important information for physicians. The purpose
of this study is to determine the role of brain MRI in predicting the clinical outcome of
global developmental delay in children.

Methods: In this cross-sectional study, from 79 - from September 2013 to September
2018 at Motahari Clinic of Shiraz University of Medical Sciences, Shiraz Iran - eligible
children with developmental disabilities, 37 patient who had brain MRI were selected
as a sample and children scores in five ASQ clinical areas and MRI findings were
reviewed and compared. Patients suffering from metabolic, genetic, trauma, infection
and neoplasms problems and diseases were excluded from the study.

Results: Out of 37 patients studied, 23 were female and 14 were male with a dispersion
of three 3 to 60 months of age. 31 of these children had at least one abnormal finding in
brain MRI images and the other six were completely normal. In relation to the imaging
findings, the highest frequency is related to abnormal head circumference with a
prevalence of 54% and the lowest frequency is related to abnormal myelinization with a
prevalence of 10.8%. Results of MRI findings correlation with developmental domains
demonstrated that Children with white matter disorder on MRI show severe gross motor
abnormality (P<0.049) and who had MRI finding of cortical problems suffer from
developmental delay in fine motor area. (P<0.001).

Conclusion: Considering the mentioned findings; brain MRI can be a useful diagnostic
tool in children with developmental delay and also focusing on the developmental area
that is more likely to be affected, MRI can help with treatment and rehabilitation
process of these children in the future.

Keywords: delay global developmental, magnetic resonance imaging, treatment
outcome.
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