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Abstract

Introduction: Who have problem in different stages of reading including decoding, accuracy, reading fluency
and comprehension of the text read, can really be different from normal people who do not have problems in
reading? In other words, regarding the studies and researches done about this issue, how much is the hypothesis
of brain defect for dyslexic people acceptable? And are there any proofs for accepting the hypothesis?
Conclusion: After studying and evaluating a considerable amount of articles about biological causes of dyslexia
and specially the brain function of dyslexic people during the process of reading, an existence of brain function
differences among these people and normal people can be pursued and it can be asserted that these people
probably have brain damages and dysfunctions. It should be noted that quick diagnosis of dyslexia and
presenting suitable treatment ways for lower ages can help the brain to do recovery activities in order to reduce
functional defects in damaged parts of the brain.

Keywords: Dyslexia, Brain Defect Hypothesis, Brain Anatomy

Mg e3lue,s seyed_reza_poorseyed@yahoo.com  slis 4 b aclsd 5 plod wdawygr Lo phuuw 1] gus 010w 5
AN cdllds opdy AVENY allie by



OlSed 9 o yg L jow VoY

P oS 0l eop @ & cwl Glilibcuas clllas
dawlgey lillas (A8 (330 4135 585 5l ey (YWS )52
255 Sl 3590 > etz 5 Gulidplyycuas Clidos
Slaasis gl ad JLid (3,5 (2 b ol by oo sl
)5 383 jobds g IS5 U LedMe (S0l Y] & oS
ol (g1 & (SYUS 52 gy byt 85 39 (llidicuas
Slowbro b (135 Cumno by Blg )3 9 Mg (o0 dodo
Wg5 ol @i 03,8 @ plee ) Gl 4 iy JSte 5L,
ol (300 orpesl E5Bg m (3, Skos o (4280l 45 A5 i
]

oS Shlew > ol adlae & S 5 S a5ke Slaiadils
Sl ly yy il e 13,8 Cuzus ¢ b o llgd  oblg
anka )3 520 ) lddlate 45 5,5 ol 4Kiyg MAVY Lo 3 [V]
g lalas pPhblsl g STl oM Cdlas Sy b b o 28 S
OS> AN Jlo 5 [V] ol (g 9 )ty by L Sy
5 OVl @SS LUl abewn)l ded 5l lanol gl
38l oo oy 0 b g fiien VNIV Jlo )3 [A]3,80)L31 (g3
ed 3 ol S ye oS il sl e (ulgs > oS
el adhio opl pood)ly caly g3 18 co 0 Ke )Yl
Sy a8 S068 ((gg dliiel & g 0 Sl (5565 L g3l
bl o b atin JSie by pul sxS0k
Ol gl it 3o a0 Sas jlagl JLd asl > (S8LLAG,
EMSia 4 39y Nitne y0y0) [A] daal sl b 1y lS3gS
S 28 50 5 sl Tre (Sl p pael L ol
sl cuS) Soes oylh ade 6500 oS | plS s
OVl 653k sl cnlpli )5 Jales aig)ly 1) lalS g B>
S 03,8 Gl STd 5 popmlT Vo] e sl obaslsss
e 3 e iy el M o e > 59 Shac JO
29 olS5 5 53 53 giloaig)ly slallad g4 Bl (B 5
Olbe &)y (xSl b lst &b alple W]
slly o8 cwl JLSin hlen eelidoeas —lidyls)
“r2 €989 5l o ) 025 dplne 9 59 (IS (005 o
2D aS S8 0 lys lamy lus i ol Ldgy 03l s I (6500
oo X392 0 CanSi s (plsS (2Bl L (L5 b S5
A5 0ol

o 325 s,
chalyd 0580 (bl Canar LAY B0 13 a5 Joou Sledlo )l
(lgs el oole jeel oSl 8365 o] 5 &S cul
iS50y ) 35S cpl s (o3le (Bgn sl )lee SI1
B e T
cod Mive 3,8 )3 (¥l 6518 gy (STl p it

Vol. 3, No. 3, Fall 2010

o

oo

Tobe Sl 0155 lsie b pagpde o] )3 & SleMbl uae
O30 5 0045 o ddlo (g5lidigr & yguody SleMb I 65l
GVl Ll @) slp e 5 lisel ol IS & lee
2 o¥led OMSe yildely]l aSl s ] filue pal 51 48348
il aalgs oS 5ol Slaa leMbl amlaw I 1) Ll (8555
o 9 OIS Jgl o yo )3 (SNl g5 50 3 gl candas il
Sledluyb ay do g ey (] sadoslgs CleMbl 38 5 S
SYMS] plo I Gy Slo byl JHST sy oo iy (65905
Sl 9o Jleas C8piy Blo 055UsS saoje> )3 5153
s ydo adgl Sl Jlo 53 (8l (65650k 53 39S Cubge pus
STl 35 03l (gm0 )3 iy dlge it Sl s g0 sl o]
Sy dml )3 g (g3 Al Sl gyl LMl (61513 2 inen
st JB jsbas cdlae Sp3 155035 o gSine S 5 llas
Sy g oiles Hbley [V] sl 81 ogas CleMbl 5 Lie
5 olE 5 oulul slacs oo 8B ljgl il I gyl Jl
N oUlg5 p lane ) s 20 w0 9 ol (sloos] ausis
ollac 1 duydo 53 653k laculled | gl 2 o Jlides
[Y]2)38 o

OS5 30 3,515 5y 5 ooyl allas 5] o
Jolye 33 a8 5l pl sre i adIS LT g olgd byl o YLLS )5
ONled 50 a8 Joaxe 3,81 L w5l JSie coddosiled Cllas Slae
Co Lads audyd iy ile 4 Db Sl L)l IS
Olagass g Olalllas ay dogi b clod byl ol )81 5500 53 oadiz jlas
(Sl 53815 U] 5 ol S8 B 25 a5 b o5 ) > sl

Sl ool comsay ] bl

S5l YA

Como g Jlgy ) el b ol (SRD) oulss ofyy Sl
29550 pasedio 5590l 5 lulid (Ul oo W uls
ol s Glll (ol SYMST g 53 (Y]
SIS358 T80 5 AR 48 15,50 el 32 0,53k Y] o) Ketimgy
25153 wgMeas [F] )l Sledlo )b (g pSob oYM 4y Mo
oSl Ml & oa gy K00 0 GYMB] ddy; glge
S 2LiS oy (5100318 SO lae p3liune (3l 33,5 (o
cllae )3 il 2l Ban el cpl bl (el 6 S0k
18] el

Jobs agbe 4l 8ol g pbay ojopel 4 Lale

WAR Sl o olad Y 60



V¥ le byl 5 jie calise (glbcuond Gidi 23,0 9 Julows

olis pbual 2led ibp cepe o cul [TV
bld 5l By Jledlu,b s j> dalogd bljes [VO] siad o
@ i slagely 3 B)S I8 (pwyp 3)50 5)lS D13
O.}L\ » ogde L@{—‘ 00,5 Jes glite 8 s s e
535315 s cadleb ialS o e ,8as 3 e Sinlonl (slagly
oo 3 V] 839 pa )lo o5 (alRonS 4l sl il
(s Slapta 3 (35,18 (BT Jlod b )b jled (VLS )5
Sobypgad Jlo plaiods [VA] Cusl oad oayd ()ailss 4 bgiyo
~Slin g (2RS —Glin od ) alagd Slasdy g (NS
saSd (slaslomiaels oy 3 [VF] am3 0 (lis slaslial
OYLS 529 5395 3 (oIS bl pliine AU plol (Lo o
Py g e BBl Slinoiy 48 (el gl
s glazily ol (3 Slos O3] o3l oyl bl gl oyl
a3l elalal = Sliw aSs ,> b oanlie (odle 13l 0g)5
iy Pl s Gl S (g0 b Jrals gl bl
DIl sl 0 )Sass (poga VB g sl g (S35 9 [VWW] 2
Cands 3,Shas ¢ blod Lo )b 3 [YF] cusly 3gmg JHS 5 S
ras Gt 3 SYMS] Gizmen o slbal - g
OB Sy = BIES g (21SoS — lasbial Jalis oyls
19 3 e cdld g il QUlE o Oemen a0
ORIBLSES 4 G )3 092 (e (S LUl (S
5 Mo Ol adhie l > cdld Gl (il (LUl
Ul Rl o sl o) )3 alal (15 50 b e

slow g (o0l 31,81 65 Shos sdC4la5

o2 b lg Loyl o (oale sl o ca ST Sl cllad g
Oil58 ol yomay Cuond pl cudlad PVV] sl i 5135 cuglase
P RlPl o &5 Wb GRIPl G Bl e
—ulilal S5y (Alp gl s glel Buls
ot Ul LSt o ca VoSl @S olyendy (aEoeS
Spe g s saSed 3 Slee wll )b are 5 (sl
(spas plradl «Sujda s ey O Jol 4 o¥lgs sl
laaSls [YV] o)y (St 45 550 ST cunle 5 &)lps prlaw
S b 35503y s b ol oom gl 535S
O 0 ledloyb 8368 320 zlael [IY] ail yloyd BB yusles
b3 g Ly zlaol y3 cpol ol a8 ol cglio gole 836571 ysles
O3S Y0 V] cul @S 18wl g (wyn 3j90 jhe
Vol. 3, No. 3, Fall 2010

Shppead jlodlaisl b Job clalllas 15 [VY] 5,5 0 )48 550
odled > IS ga8 g oY U D llgng 2 culls
Sl gin £ s LSub) lolel oMSis 5 osalie
2 3l 0ylge yidiy 0 [IV] cunl lasee @l Sl 0aiS wuSsio
sly e glgies (s5r0 Gl b (655 p0 uas plamw 1)
S o 5ia J 6551y 4 oo g sn 55 (il ol pae
ol Sy 5 5 oe 4 1y gl 5 i oIS

D] 2)50 29294,

S5 Sl s i syl e

Sl Glp ) ) —mas B wwslite sy iagh
Cosl o2alCawsdy S aa Tpal [V A5 A0] S o 2 jhao Jgo5
WS (o By a5 |y Sledlo)l 3 (03 Sdesy 4l cle oS
S5 IS 3 gLyl (8355 S wiiies o], Riingy [VA VA
bls)lig 2o b pals (pl 45 )1 JStie brolee (535540395
5 oslizal b glite cldlbs (,S55L b [¥e OA] Cams
d)lge ZAe )3 a8 A yasuie ¢ ylgd byl 3131 45 Jae (6,15 guad
2 Olplo)b Sl o al cle clds ) (i sl S
V] el (g 5 (15

ke 09)5 5 GUlpLoyl axee 5 Go collad slagSUl anolio >
935 yoio Cudlad glagSl g0l 09,5 10 Cuwl 0adb 0005 olacuglas
O Ay alal iy Gbog 3 sladlg SIS
ol 1538 3 cadled (58 Lol o osmlie jro (slnoySias
195 53 9 sl 5 (s jre aw )3 (655 el g platel & g0y
ol 045 03105 g plitie (S0 oy 9 IS clial (Sl
A Y]yl 3lslgl ol o 1y ola el ol oyl V]
A 45 AUS e olae Sty [YF Y FF Y FY Y Y
5 odidosyd S luslgl Ml sgmg e lEouS gl (i3, 5
slaciglasd 5 (bl sbaaSlos 5 [VV] canl Gl L)l 5398
055 ol 3> Jgeme ol Jims gl ol aw 5> oadplol
@ bgpe gblio 1> (355 ol yuiin [YV] cwwl 0l (3138
ST V] e o Ui (03,5 )50 o 0)Sass > awliilgl
035 35 yoto sl 3195 3 (Ulg L)l jao 53 0uBonyd (slas ) lxinels
» 2y ol DY 0] ssn Bluslgl 55y b biye o
LS g a8 canl ond HIST 9 V] 055l 5,8 she o 0,8
OBl )3 0)Ses cpl Slin (2lg olpendy Cunly oS
3des )3 39290 pals (13 )18 g Co pslaieds (53 Lu)l
DY AY] 05l osge pr Gy (ot o 3 ilgl

Lii po 5300 SCalled
Pl g3 331 30 51 53 y290 alwgty o Sl 51
il blie )3 i laed,Slasy ol oS ol oyl j1 S s

WAR Sl o olad Y 00



3] yebas Sledlo)l )3 g el ©jgot (S0l SYMST
Gl dagr BB Hlws J sl oo Slosss g SYMB g 20 il
o e VST @SS lslob o oo Skesy b Al
—Slin g 2SS b Slinpie o 2BS
=~ dgse sl 0,80 o5aYU g cealS gm 5568 «sleilenl
0)Sass 33 (S — DS 5 BES —slalal (glalal
05z e 0 olgie ) jre sloed Slassy Jls i
cilyy Jolae &5 jan (3,Shoe SYMS] ( pluiST (530 ol
9 S5 g JolS apdas aad ¢t §— o leassd (sl g loxigol
D)5 g glunr jhe ylxing J9o5 9 M) 1 ge Jame Jelgs Lo

&b

068 (6330l Mt 4y Bl (90,55 ol (s So ( Jox S -)
IVVE sy alylasl (ol ws oles e Lo ydgeme (gawl Dlgpdlue (saes
2- Nelson AG. The psychology of reading. Englewood Cliffs,
NIJ: Prentice-Hall; 2006.
3- Lyon GR. Defining dyslexia, comorbidity; teacher‘s
knowledge of language and reading. Annals Dyslexia. 2003;
53:1-14.
4- Kaloger M, Kolson GR. Specific learning difficulty
(dyslexia) and intervention. J Sup Learn. 1978; 9(3):114-9.
5- Muzaki MA, Simos R, Protopapas E. Can comprehension
be taught? A quantitative synthesis of metacognitive studies. J
Educ Psychol. 2006; 17(9):5-8.
sy s 5 J6 55Ol SYMB] e il Jigelo S5 -5
5 o95el il 0l pled e (ke Sy By i) SR (e
AYVY ¢l iy
8- Lerkkanen MK, Puttonen HR, Aunola K, Nurmi JE.
Developmental dynamics of phonemic awareness and reading
performance during the first of primary school. J Earl Childh
Res. 2004;2(2):139-56.
9- Lyytinen H, Ahonen T, Eklund K, Guttorm P, Kulju ML,
Laakso M, et al. Early development of children at familial risk
for dyslexia-follow-up from birth to school age. Dyslexia Int J
Res Pract. 2004;10(3):147-78.
10- Meyler, A. Breznitz, Z. Impaired phonological and
orthographic word representations among adult dyslexic
readers: Evidence from event-related potentials. J Gen Psych.
2005;166(2):215-38.
11- Olofsson A, Lundberg I. Evaluation of long-term effects of
phonemic awareness training in kindergarten: Illustration of
some methodological problems in evaluation research . Scand
J Psych. 1985;26(1):21-34.
12- Naples AJ, Chang JT, Katz L, Grigorenko EL. Same or
different? Insights into the etiology of phonological awareness
and rapid naming. Biol Psych. 2009;80(2):226-39
13- Casanova MF, Araque J, Giedd J, Rumsey JM. Reduced
brain size and gyrification in the brain of dyslexia patients. J
Child Neurol. 2004;19(4):275-81.
14- Shaywitz SE, Shaywitz BA. Dyslexia; specific reading
disability. Biol Psychiat. 2005;57(11):1301-4.
Wy 5 oo, g Sl CYMB] Lo e (Blicw w600 V0
NYVE 508 ool 00 1509031 5 Ubi0l (slo gy cpmeds Sl o (ski0g S
16- Temple E. Brain mechanisms in normal and dyslexic

readers. Curr Opin in Neurobiol. 2002;12(2):178-83.
17- Shaywitz VW, Shaywitz SE, Blachman BA, Pugh KR,

Vol. 3, No. 3, Fall 2010

OLBes g dam g Lo jommw VoF
DY) stin ol e jlod 55 38 o — s glod Slas

5 (2o —slabal ptuw 9 1L Ol oo glulis plox]
5 4l Cpgoh e oo 0Sed ) Gpwom —BERS
Cawl 0293 w] (925 Gledluoylb 8558 Ca 0,8 o 2l
(omb b cpiw g Sled bl jlad b 4835 [V VY]
Oed & Lmd e U lalio 4 Jolite (e bzl
9 by My 3 Sl e oS iy paSLS (Ol
O35S cplogdeas [V ] conl lio) o iled ClusST oMUk
] s oM gl (g8 slalis gandaals )
bM)ﬁﬁA}‘ng@Aﬁdd‘&}?@ OYlgs (gl sre (slmo )Sass
cowll i (Jlio laieds 0y ol i@ uled 5l owd
OVl Sloy 48y o 0% ) rwm — RS ple
‘L;‘>L“""9—' sl oleil glgizee sl 20 (oiles b [IW] sl
@il 25 Gygo 38 paasS oS lall
P DpS 0 Cyge Cusly 0 Sa ) i Wl (b (wliibd
Culy o )Ses glxin g pllob (YWS)5 n dwlis
S @ |y in wbybll cowles o llslo)l
ORIBl cnl & e LS Hlmis 05)S ) Cund wlidlad
Olos b ecpmizmad [V ] sl 04 dlow) blgd b )b o 0,80 o
o () luoy 31,31 )3l logiSis pline o g ho o2 o
S plgd byl lless e 5 1k o (5 e Ll (o3le ol 8l 4y
D] 2980 5008 slajled 9 5SargS JS oo

8 5 4o
Sy 9 S > g5 g Cunl oy oS J S (Lol 5 pe je
85 053l 3,8k sy o a5y Simn ot 5 3o CIES g
g ol oo Slas 5l S o plaie Sldgnge S0 3l ol
ilizeo Jolye 1l s «63650k Ng) 3l il jhe il
all s ol plolid 5 Jdos g 4328 g S e Ol g oy
obes crim 5 Sidlen 5 Jol5 ©jpon | cuslie by
wgMedy 39 plosl Cudbge b (6550k 2ig) b amd plosl (Sae
Bl (colin 3 Shoe Bl i (S0 58 )i 5l jae glite sl iy
b ol 4555,0 £585 2,5 plonl agpar (5p53L Ly, b il
3 sl oo 4y 3155 oo A 31 das b (> < e 53 i &4 (slaoro
SYMB] (2d (Fubecds wsjie gl b ) Sl bl
D9 prie yud (58 g (e S )il Sl (6ol 5 550

WAR Sl o olad Y 60



Vol Slgo byl yo o o gvcuomnd s o)yl g Julxs
25- Lavidor M, Johnston R, Snowling MJ. When phonology
fails: Orthographic neighborhood effects in dyslexia. Brain
Lang. 2006;96(3):318-29.

26- Spironelli CH, Penolazz B, Angrilli A. Dysfunctional
hemispheric asymmetry of theta and beta EEG activity during
linguistic tasks in developmental dyslexia. Biol Psychol.
2008;77(2):123-31.

27- Wolf RCH, Sambataro F, Lohr CH, Cteinbrink C, Martin
C, Vasic N. Functional brain network abnormalities during
verbal working memory performance in adolescents and young
adult with dyslexia. Neuropsychologia. 2009;48(1):309-18.
28- Meyler A, Keller TA, Cherkassky V, Donghoon L, Hoeft
F, Whitfield-Gabrieli JDE, et al. Brain activation during
sentence comprehension among good and poor readers.
Cerebral Cort. 2007;17(12):2780-7.

29- Shaywitz BA, Shaywitz SE, Pugh KR, Mencl WE,
Fulbright RK, Skudlarski P, et al. Disruption of posterior brain
systems for reading in children with developmental dyslexia.
Biol Psychiat. 2002;52(2):101-10.

30- Flowers DL. Brain basis of dyslexia. J Learn Disabil.
1993;26(9):575-82.

31- Lyytinen H, Guttorm TK, Huttunen T, Hamalainen J,
Leppanen PHT, Vesterinen M. Psychophysiology of
developmental dyslexia: A review of finding including studies
of children at risk for dyslexia. J Neurolinguistics.
2005;18(2):167-95.

32-Leeuwen TV, Been P, Herten MV, Zwarts F, Maassen B,
Leij AVD. Two-month-old infant at risk for dyslexia do not
discriminate /bAk/ from /dAk/: A brain mapping study. J
Neurolinguistics. 2008;21(4):333-48.

Vol. 3, No. 3, Fall 2010

Fulbright RK, Skadlarski P, et al. Development of left
occipitotemporal systems for skilled reading in children after a
phonologically-based intervention. Biol Psychiat. 2004;
55(9):926-33.

18- Kenneth RP, Mencl WE, Shaywitz BA, Shaywitz SE,
Fulbright RK, Constable RT, et al. The angular gyrus in
developmental dyslexia: Task-specific differences in
functional connectivity within posterior cortex. Psychol Sci.
2000;11(1):51-6.

19- Baillieux H, Vandervliet EJM, Manto M, Parizel PM,
Dedeyn PP, Marien P. Developmental dyslexia and widespread
activation across the cerebellar hemispheres. Brain Lang.
2009;108(2):122-32.

20- Kibby MY, Fancher JB, Markanen R, Hynd GW. A
quantitative magnetic resonance imaging analysis of the
cerebellar deficite hypothesis of dyslexia. J Child Neurol.
2008;23(4):368-80.

21- Nicolson RI, Fawcett AJ, Dean P. Developmental
dyslexia: The cerebellar deficit hypothesis. Trends Neurosci.
2001;24(9):508-11.

22- Ziegler JC. Do differences in brain activation challenge
universal theories of dyslexia. Brain Lang. 2006;98(3):341-3.
23- Penolazzi B, Spironelli CH, Angrilli A. Delta EEG activity
as a marker of dysfunctional linguistic processing in
developmental dyslexia. Psychophysiology. 2008;45(6):1025-
33.

24- Rey V, Matino SD, Espesser R, Habib M. Temporal
processing and phonological impairment in dyslexia: Effect of
phoneme lengthening on order judgment of two consonants.
Brain Lang. 2002;80(3):576-91.

WAR Sl o olad Y 00





