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Malformations of Cortical Development and Epilepsy
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w5 A 22713 (malformations of cortical develop~
ment, : MCD)& Aglolut Zop B5olx Zdo) A i
g Agos e o 59 9A4 o] Esict
A7 ARG &) FEE MCDE A F28d 8
o 84 o 9 Ages A4 ot 2 MisE A
gl 44828 oz AslE W dAEIEE o=gd
xole] 50% olAolA MCD B¥g Bgon.” w2 =
A7Ho] e ol EdME 15~20%14 MCD7} E= 31
tha k2 o] gle A8ddME 2 Bz} o) $ Hob
MRIOIY ZAAMRIZF sl A X E A FaolMy
Ago] 7537l B HAAdE T2 g staE] <jal
ATEgle B YN E 2 FE EA Zgovt, oA
HA ARG &) TEE FA7} otle E<k MCD
o] Agho] 715817 W&o, o A% q4H 54 (53
Az pEY)H g, 4%, fA2F S st A7
3} At SR Ea Qe Bavt ik £ QgellME o
23 A8e Hes Avske Aol 7H Zg87) dEd,
MRIGIA @& HRE %7 BeiRHe= ATNA B
& 2as Avg skt #xke] A8l #zo] At

2 qeAE MCD SRl i $as, six 3 fAgt
A vl ME A2e ERAAE dvEs z} Agol A} 2+
7} gag QA 543 A8 5o el =S 2o @
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229 H%(Classification and Normenclature)
7 2dzh didsiAe] wer|8el e Satoll A AHS-
o] g ole
Zslol g Aotdt
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disorders(NMD). dysgenesis of cerebral cortex. micro-
dysgenesis 522 A& wat st Eelelzith. 1
#u} “dysplasia’ghe ol w2l 247} dle vix 92
ol 2 EAS zAWAA o A 8] ol A%
87 oo, NMDER:s ©oix o]Z(migration) &t &
Ag wAEA A7l TEPNTE ojulsly] wEel] B4
& o7} 57| $at} 28 B2 Barkovich Ero] Aog
gz wastEo s A4 TEUAL F4T ®3}(prolife-
ration and differentiation). 0]Z(migration). 7128k or-
ganization)o1d doid & A& s A ol 4E ok £
s1= MCDhe £018 AHg3he ol cortical dysplasia
wo o Adsitn 449 £ y=gde] /M T
3 71 HERA F ol Aol 2¥ol dojyErtel o
2 MCDE £7% Barkovich 79 Nze EFAA(Ta-
ble D& BAS] 9] &g THU He| FULA
o] o& Baeke g, 2e A7l Yot vl &T AWE
(

nzgo oy zizte] AR AT T
= A8t vag F e FHel Aok

2. 9B

MCDE therg wraeAdA z7] g 4l sl &
o7} A e W2 QA ezE WiF tekdl B2,
gporet A7 &) UEA Hel grit2 ERQA & w3t
oy aepte glov AFAL 2% AEEFe
ol A& =gl Y¥ MCD Folle A¥ A MRI &2
3 EAAQ YARE ¥ RAFHE HE 27| FILE
o] Qi=d] ojo] sl e FollA ApHIs] B2

4Rury AR e ol AZML BT F Az, T
Foprre Al RE Hele) AR e ek, =<
AANA] o] (generalized abnormality)el & 2-FE
7 AAurgto| i} ol HALHLE Ueiu], 244 &

A
& bt 244 (focal or multifocal) @ ASolE FaEH
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Table 1. Malformations due to abnormal cortical development(MCDs)

I'. Malformations due to abnormal neuronal and glial proliferation
A. Generalized
Dereased proliferation ~ Microlissenencephaly
a) Thin cortex, b) NL cortex
B. Localized
Abnormal proliferation{abnormal cell types)
a) Non-neoplastic
@ Tuberous sclerosis
@ Focal cortical dysplasia with balloon cells
® Hemimegalencephaly with bafloon cells
®isolated
®In neurocutaneous syndromes
i . Epidermal nevus syridrome
it . Hypomelanosis of Ito
iii. Neurofibromatosis type |
iv. Klippel trennany syndrome
@ Focal transmantle dysplasia
b) Neoplastic
(D DNET @ Ganglioglioma @ Gangliocytoma
Il . Malformations due to abnormal neuronal migration
A. Generalized
1) Classical (Type 1 Jissencephaly
a) Chromosome 17-linked
@ Miller-Dieker syndrome*
@ isolated lissencephaly sequence*
b) X-linked
@ X-linked lissencephaly*
@ Subcortical band heterotopia*
c) Other loci
@ tsolated lissencephaly sequence
® Other syndromes
2} Cobblestone (Type 1 )lissencephalies
® Fukuyama's congenital muscular dystrophy
@ Walker-Warburg syndrome*
(® Muscle-eye brain disease*
3) Lissencephaly-not otherwise classified
4) Pachygyria
5) Unlayered polymicrogyria
6) Heterotopia
a) Subependymal
@ X-linked (bilateral periventricular nodufar heterotopia)
@ Sporadic
b) Subcortical
¢} Subpial
7) Cortical infoldings (symmetric)
B. Localized
1) Focal agyria/pachygyria (partial lissencephaly)
2) Unlayered polymicrogyria
3} Focal or multifocal heterotopia
a) Focal nodular
b) Focal subpial
¢) Focal mixed nodular and subpial - Aicardi syndrome
4) Cortical infoldings (unilateral)
5) Excessive single ectopic white matter neurons
1. Malformations due to abnormal cortical organization(postmigrational)

A. Generalized
1} Polymicrogyria (PMG), (classical)

B. Localized
1) Polymicrogyria
a) Bilateral symmetric polymicrogyri - bilateral perisylvian syndrome
b) Asymmetric PMG
2) Schizencephaly
3) Focal or multifocal cortical dysplasia without bafloon cells
4) Microdysgenesis

*Cited from reference 3
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o2 AFdd. a2v g ojd AL ohln) 244 o)y
ol S Bl = Al watel AAA 24 watol o
olRIEE =ER 9 Butdd ole] AL A (Lo-
calization-related epilepsy) &2}l A YA oz wan
it =44 A7AZA Tl TR EA, 24 Al BE e
Rl F44 S YD, Yoy
7IETE e dol A8} Y ASE MCDE
4T T e, e 998 £2 4 98 A MCDE
] A FAG AAYYHEAY PET ©lu SPECT
2L A543 E A E B eyt g

HBE L2 Lottt ARAA afol7} B} Aol ME |
T o] o]4H(diffuse gyral abnormality)oltt extensive
heterotopiaZl iz o2 B7] w&o] PR A AlAs
A 2%, G40 Hol Butg el vla), Aoloji=
FejgtR oy dddos Y o T olg $(su-
btle) 4ol lov dizf Havo] §LU3 YA=MY A
F7F B2 430 MRI ZAl2 & wwlo] & WAsx ¢
= 7F Btk dXA el e A9 MCDEA 1008
2 NS B ot 1A izl 154 ojulol| A) =gl
U (EFAE - 104) Aol HojX AR $E 93, =4
A4 Aol AAAY AR e, FaAEYE ASY
(32%). &7 B1%), THLE(14%). TFA(1%) =X =
UERa, 15%c14 e 33850 A" AUtz 3
th.? olgke 2] Aol e AalAe] ohd 244 MCD
BAE A2 x)o] 4 2HEZD] A YA
Uehdt}, Wyllie $90] G4 S E22L Bo] 4248 4]
PP 308)9] Ao}g extratemporal epilepsy$} tem-
poral epilepsyE Hole FFoE A Uyolr] B3
B30l ol3H4 extratemporal groupe 7Ho] ol =
7loFg7lel 98 AFERn@HFAL . 14, Ag 229
A F A 2(47%> 108) /day)extratemporal resection®]
U i d4RE S 98 AgPen(HEAd. 7.04).
WA BARAAY weA do] SHE 1(59%), MRIA o]
BEAE o Bo] FWNEATH44%). ol vl8) temporal
groupdlAl & HALzto] EAHo R ofnglA e oY
A F71oFE7Iv AR o] AZAHEA T (F EAE, 804 : P
=0.00D), FeXa% R A Agsdon(FEdy,
2241 1 P=0.001), 8}Fol 108]0]4 L2 2l $xl= &
FE YAY Ao Hol IHZA T 44 2 Ao (P=0.
004). FAAAY MRI9] o]442 9% extratemporal
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group Rt} ©lm| QA wstem (P=0.001). F& ¥ Hel&
A% temporal groupolAd ¥4 € APG3 Pt

MCD 8ol 7Hde) A% F=& MCD A% F7
o whel v ikt MRI4 Ho] wwkA (diffuse)©l
7 Adta B A e 58 £ e AL ok
o}, oA wg] A3 71do] e AeE AE
wato] P ASE Q. wie FaRee wind B
71%0] lE SN E v AT FNPNAE Hole 3
ox B3y, ol o] AFdA 9 HE LA7|Ho] v
wgmo)m & gl UA %7 Qe d337] o=
Aolglm A€t

MCDE 927 4 iy f91a o7 ddez 2
A the 4 9len, uE 4ol diapgel, gAA o, Al
ANRAY AATSAE Sojn ¥ ddeae AdA
¥ upo]a] A(cytomegalovirus)b Toxoplasmosis ZE.
ethanol, isoretinoic acid, methylmercury, CO, %43
YA /28RN, A ZAL Bo] QA= n ek (Table
2). 284 MCDE 2271 €9lo] F8i7} dke R 9ol
= &4do] QA dolkErlteh HelMel &4R9l7t ol
7tol whel M2 8 $§9 MCD7F 8454 ddt

3. S TGAMD JHHLYNH

MCDelM 2] W27t ¥ maz e 8e S (lissencephaly)
z-e ulgtyd MCDoME wf$ ¥ B&9] ¥ (rhy-
thmic activity)® ®A4 £3H(prominent fast activity)7}
249 Aoz B3 HZrh? Quirk 5= MCD 4
ol M 9] M u}A7i-S B4 % A7 extensive cortical dy-
splasia® &Y 4 & Bol4 L AR 1WE9 &
=ng Basigdout A% S Solds Aol =
= urly 2. ool ulsl F44 MCDeA el &3
7 oA e 224 T A4 Fvt 2 Ued F
glom AxolE AAaA 7R i$ A Eas 1 9l
5, BHA] Hus 2aM AAA Fes o yeke
2 glon oje] $iXE MRIAAT A& %& &=
9lth. Raymond & cortical dysgenesis 7} & Ao}
g} AololA 5~300d Bt ALAHLR HaAAE APt
of wuptel AL 4w £ Ax), Wil sl Felgt
2o 2oy 243k Mtk(localized slow activity)7h 7t
2 wro] Eutgtin Bastgon, 53] HudA Fadtd
Aozl vehd sl A % Focal cortical dysplasia

}_

be
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Table 2. Causes and conditions associated with MCD
Metabolic

Zellweger syndrome

Menke kinky hair disease

Gm2 gangliosidosis

Glutaric aciduria
Chromosomal

Miller-Dieker syndrome

Trisomy 13, 18, 21

Deletion 4P

Periventricular nodular heterotopia(Xg28)

Subcortical band heterotopia(Xq22.3)
Neurocutaneous

Incontinentia pigmenti

Neurofibromatosis |

Ito hypomelanosis

Tuberous sclerosis

Epidermal nevus
Neuromuscular

Walker-Warburg syndrome

fukuyama muscular dystrophy

Myotonic dystrophy
Environmental

CMV infection

Toxoplasmosis

Syphilis

Toxins

Radiation

*Cited from reference 20

(FCD)& 783vg AL Agaict. g AT =
szE Ao A&H oz 253 (almost continuous rhy-
thmic)Q! 23}, dist, Mg7} JehdAY, @713 A&
o2 7vA9k ¥k (brief runs of epileptiform discharges)
7} Yepddz sgen, 2184 (intermittant) 22 3H2
o} ¥ m7} wAEE B9E He HaRs F AR =
opou} thrl WaRelE T o WA Jehgen, v
o] vl g ma} ¥ o2 AR Bgel Y3 Al
Ne $5EM AFRZo 2 olFd 7 Al AT
3 8tk Gambardella 59 G4 A S Hole &A%
oA scalp EEG 4 Rhythmic epileptiform discharges
(REDs)7} S4tsl® d¢ FCDE o4& & ok sk
on, & scalp EEGS REDs$ ¥ electrocortico-
graphy(ECoG)”39lA continuous epileptiform dischar-
ges(CEDs)7t BAlell Uehg 724 FCDE Adshe F=
2 E7} 0 (Fig. 1), olwje} 54T Solde 25 v+
wohm stk E8 HE MRIAAE 4oz Holdet
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Welm& 2E8I/8 41 2HE

£ 444 ECoG% CEDs ¢3¢ H#A4E ¥k o
Hnd 22& 2% AAH ¥ A3t F2E B
o} CEDsE B|A4# <) dysplastic tissue® ALk F
L& AFZ Pz £ ok @) o] we] repetitive epi-
eltiform discharges® A9 &3 ¢ W& ¥9& A¥st
' 73 237 3 o sh(intermittant interictal
spikes or sharp waves)$} 2o} Futs]o] UehdA =ut,
a8 20 ZAsllE repetitive discharges?t B €]v]
7b Sleha @t

Otsubo 52€ F44 NMDel & x4 3= ¢
& A3g 152]9] 2olE BAs] £ A, scalp EEGAIA
positive epileptiform discharges(PEDs)7t @442
Ut 44 2«37 $ARE ouigiA ittt B
p3rozM NMD Zxote] HutellA positive discharges
b ded 4 AZA%A AL sk dysfuctional
cortex?t Ithe Alzol AL, MRICIA Eole WHEn ¥
% o YWe ¥A(extensive lesion)7} e EAYE F
28 4 gtz stgck(Fig. 2). ©18l§ MRIe| & veht
A ¢k dysfuctional cortex® EEGOA ¥4t opet
9] 71%¢ B 4N A7 94 71€<] PET study2%= &
7o) 7Fssitt.
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Fig. 1. Twenty-one-year old man with a left central parasagittal dys-
plastic lesion on MRI. A : scalp EEG recording displayed quasi-con-
tinuous slow sharp activity at 6-7 Hz with phase reversal at Cz.
Sporadic more diffuse interictal sharp waves were also observed. B :
note continuous, rhythmic or almost rhythmic spiking activity recor-
ded from central cortex on ECoG.(From Gambardella et al., 1996)
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MCDeIA 3gdbate] vlxr) F7ishe doll A= s )
Ao o s BFsia HgHeln of7kA] & ¥EA x|
oro} o]eigl dysplastic lesione HFY¥oV A71Hos
£ g oA Bt Ay Eddo g AW 7
(intrinsic epileptogenecity)°] Etta k'™ dA=
MCDel &3 bzl a2 £ AN 328
ZA oA intracelluar studyE AAIF 23} o] wie] A7
LA TEL uFFH A7 EA EFE AYe Aol
AU, Alveoli $(1996)& old AZANEES] A
¥ 22 paroxysmal depolarization shifts® 243 72
ko] wj&- Zslo] A FEIA oz oY o)
pacemaker epileptic quality® AYA €c}a 2.
Mattia S(1995)% A1&+e] dysplastic neocortexe ™
f1le]| o9& A TS WASHE neocortex ZH A B
2], 2 A&se 2k H g(seizure-like discharges)S
WA ghe Boatdoh Y Ferrer $(1992)& dysplastic's
Wl Helolrle] GABAergic interneuron® &7t non-
dysplastic %904 B} ZHAg g wAge 2 MCD £
A vH A2 A7 A (inhibitory mechanism)ol
FHso] gre o] g Aoleks AL AT
T3 Germano 5(1996)2 SEAE modelolA, afvte]
ectopic neuronclA1¢] R2 glutamate receptor gene®
EHo| 7Hagg wAT 22 glutamate operated re-
ceptors® £ Ca influx?t Z7HE 224 4§ ALz o
A fEEe Sohiin ® velrtr ojde GABA al-
pha-1 subunite] ¥¥o] ZA®che o] YHF 2N,
FRA3 A4 otulibe] Wy o] Aolre] F2 2T
Aurzte] 714 RAoleke /M5 4E ¥dFn ok B &
g 27V @Ar1Ae 4T Ald2-9] (axonal and
synaptic level)oll4¢] aberrant excitatory pathways7}
ZA8 Zolehe A2 o] AL apoptosis?] A¥elY mole-
cular cuel Z¥dl| 98 immature connectiong A/A
&= 2gozn Z#l8 aberrant axonal connection®l
Bo] ZAletks Rod #58 & itk FARegE Ht
A&zlo] 7ol what At Algae tEeiA L(pruned)
A% 4 (remodeled)Ho] HA o E23hd Ald2%2 (mo-
re targeted synaptic connections)& ©]FA e, ol
o thE7]ol Fel7} ol nlAd&E AALE st a2 #A
5 neuronal circuits levelelA9] Fel7t Ze=lo] pro-
longed trains of epileptic activity7} YehdA B Rolst
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= 7Wdolc} golA AFE REDs U CEDsE ©1R& &
wkd sl HopAzAoltt. Belichenko $'"& MCD2 mi-
cromorphology studyolA, thx=dz siZshadeA
274 Eo} v A M L] £4E719] ¥4 (aborization)e]
ool 1&g Bt & o] AEEL wiAEAL TF
o] Mgk 47| (atypically oriented apical dendrites)
U A E} 2Ate] v F A A< (reorientation)
b S HQlth o]RoE ulFo] ¥ uf ofg thHHUD}
wo] o B9ole] Az AAde] uHg 28 W= T
2% reorganization® Z A HH (| EER thalamo-
cortical reorganization), 2= oJRo g F4 ¥99 FE
A -AAA ofulicite] WAoe] 2E Rojgn F5Y
Qlth, oleig wigteloix et Aol tixslde] 7)5A e
o) o] wu|oto} FhAolu WAl e FA 7t et

& o &

s Aotk

48N 8

ol2 3 gale] X gel AWM BAle MCD 288 A
& Agsis Rolth BT MCD Aghe B &3 Agde
28 ARG FRAEE st TRl A& E F
d 4 glon A 23T AGAFo 2N A Ha)
gelAe Uakd £e o A8E APE 5 UA(dE
S congenital bilateral perisylvian syndromeo]A{<]
callosotomy). FARTE §Ae] ZFH 58 45T
= ol7] W 2ol A &g Agio] X =mel 7HF FR3

1) HiotH A&

AR A S S o3 ol Ze 44 vigabatrin & A
g8l A ol o] Aol tig S oHlE Y. 3

Fpl -F7 MW&“".
F7-T3 P e e’ 0 o~
AW LAV AR
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T5-01 o~ W\ " w/\...,\ ,;/-\/ :
\Y
Fp2-F8 e e W S W TR 4y~
FB-T4 A g AN AT e
76 AR e
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! e
F3-C3 \ Al N MV
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50 uV {1 sec
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Fig. 2. A : A 3-year-old boy presented with intractable complex par-
tial seizures and patial motor seizures, mild right hemiparesis and
speech delay. EEG shows sharp and slow waves over left frontocen-
tral regions, surface positive at C3(solid circle). B T2-weighted MRI
scan shows increased signal intensity with poor differentiation of
gray and white matter involving the corresponding left frontocentral
regions.(From Otsubo et al., 1997)



W W& &80/8 4 2HE

A 5o e ¥ MCDS £/ ¥eld 23y
&, Aicardi $¥79 Z$e A8EH7} v ¢ Yo} &
B FA e ohd gFe g 2Y & sled, focal
subependymal heterotopia 91X+ ti7] & AFHE 7
g+ A 28V T4 18-S d Bale] 98 of
Yt 4344 HHE Bole BAME BF g8 & vt
S8 F dor X8l g WgEL U 30~35%= B
I Utk BF o2 7B e EFay-E AlMgsla Na
3ta 9leml, theel ductherapy(CBZ+GBP/VGB/TPM
: VPA+LMG/TGB. TPM+LMG, VGB+TGBY tri-
ple therapy(VPA+LMG+TPM, CBZ+GBP+TGB)7t
&3] ARR-H 3 AR ©] FAM valproic acid?} M &
8] ARgE & HEolt},

2) #eN N8

MCD % 4% 282 ] 714 A3 X8/t /s
gt} diZle MRIZe] e Wi Aas) o dge] o
FEY 97 8o 2882 g 43 Hole o]y
A AAste e FEX gol o WA AAT "ast
Ao, RE-E FeAds 3L HEYo|Y HuF: 2L
FEHAE AAE o B} $£4 gt}

T B Fxd g gad. o foliAg &
¥ 8} 7+ (catastrophic epilepsies)ol A& il chad A
A& (multilobar resection)elv} i ¥kt A& (hemis-
pherectomy)& Al&83}, schizencephalyosld & HAx
S REH o2 A A= lesionectomyE AA &}, ol
A AFE vhs} 2ol MRI #4138l Yehle focal dys-
plastic lesion°] 312 7%, MRIE @v|ZZQ o] 4%
9 AAE Folle didle FEX 9471 G strict lesi-
onectomyTre. 2 WEAYA] gon o7} 44 ECoG
o oja Z2AFE, HARD ] & BYE AASK® exten-
ded lesionectomyE Al g}, HulRA o] JHAE o}
et 23 71 2% intraoperative ECoG, intrac-
ranial electrode monitoring, PET, MEG, MR spec-
troscopy &°lth. ol9olx HFHAEE Agsh=d], o]
A7 = diffuse severe MCD Bl A o] =48 AJ3st
o 1 237} uf¢ Agxeiglen}t 2 congenital bila-
teral perisylvian syndrome(CBPS) #A}ol|A] palliative
procedure® HFAAEE A3l FL2 AA(E de B
AN

FE X dIE 458 F Jde A= (1) HA29x9)
e Hojolnt, A4 MCD oM 7H8 37 £

< 5730 3lE AL BU|goR ol a4 F 52%
7} seizure-free7t F R W3, extratemporal MCD(E
3] perisylvian $9& 53 dolFF7} Qv FYolu
B)olA & 29%7} seizures-free H AT 3} ¥ (2) W=}
3t Hael e wAF HulaA(ictal-like activity) &2
olg|g Hutao] £aF ojA WA o F 7} v Frin @
o (3) Z715E ARE oL olF 7] =9 =5}
%24 hemimegalencephaly oA 27] vt d4&
< Algehe AL F4 ot rE 7hde) Ssis BE 2
Zol HF A wEE K] AEF 3] 9% Aos
e $e85E dF Foa @

3) REYE

MCDE A5 ofdofololA| Yehly] wiBol faddEe
2 71&A wi¢ Fa3lt of2 MCD9 f3dl thaire
2 geiA A oy 33 Baof 9sld d¥el MCD
£ 7150l e AERE ¥otn @t} ESEW, gy
=% (lissecephaly)9] 7% Miller-Dieker %7 iso-
lated lissencephaly sequence ©}& Z%(deletion)o] &
A5 2ol JARFA}E Bt Y BBt BT A
‘4ol de novo event2MW ALEL A9 1%u|gtol} 2
2% & AlEe] balanced structural rearrangement® Al
W 3% ALee Uhd 53T dAHo) ol wet &
2, T Zo] glg 3% 89 Z(lissencephaly) 7t W
S 82 o 5% =olth® ol9h= 22} Band heteroto-
pia 9 2%+ 44 EFR(female carriers)olAe] A
Eo] w¢ Eof, o}E9 50%E 29 ZFS 2o 50%e
band heterotopia® A€ 18|22 band heteroto-
pia 28] AA7IE F AAEL EF MRIFAIE & A
gt Bz 4 2F EAF W8} 9l £§ periven-
tricular nodular heterotopia 7} %l AJolA FAH Q)
ALEL B9 A 50%E vl wod g o5y A
& 84 wou} of5e] A9k AlkbE e 427} B Dif-
fuse polymicrogyria oAl 843] G4 P8 &
HEdn geiAd gy Z44 gl G goag
FRRGEFE ob2 & gelA A &t 2y F2A oy
Hd E271¥o] Y 7HEM ALES T3] R & Ao
B 349
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5. MEO| FHEE Qi ME L2Y

1) 34 ¥°N(Malformation due to neuronal and glial pro-
liferation)

(1) Hemimegalencephaly

Hemimegalencephaly® 3% tlxutr<] g7t Byt

£ BEduutydo] Exett. 9502 Yeld
9131 epidermal nevus syndrome®°]u} hypomelanosis
of Ito®¢} Futslo] Ueld & Qitt ¥elade dst
o] Znlgt ARAAE Fdie} A7 25 (gliosis)N A FE]
pachygyria®t heterotopiaZbAl ©hFstAl 1oy, polymi-
crogyriatt multiple heterotopiaZ}t A4 &3}u ¥l
X & lissencephalic 32 agyric malformation® Yebd
o} A3 AR YMZe} A ES o] 4 e Aoz
AL o7 A UA Gt AF = polymi-
crogyria 9 7 F3HAE BoldA &% gt A
AU th3-E2] hemimegalencephaly dlA e WA=
A Fure &34 s U AudE 16~24F B
2 F253 9t

AdHozE 2HAT Hely], WEAAS] FHE Bole
A, et A3 R 1Y <o)l AlFE Y, £3] HEe
Bruztol} ofxba Aigzte 2 yehdtt HE gold
o] FulH7Ix & di/f dAldeltt AAEAH HAMS
i Holylel HEAobd £ (hemianopsia). FAIAIA],
29| HZH|d}(hemihypertrophy) 59 2%-& Roly}
BolXe obF ZAu|gt A FAG AAEA ol daAE
Boly|x g}, HuiAbd F4std AEe] Wavhy Wzt
2 o1 dss dehtz vl fEe AAEF o] Fazo]
lod o] AhE AT & 9o, X MRIZ sHAE
t}. MRIZ #24% & <d(lobe) o4 g Aol Ueht
U, Ihitg o] el st M e viE g Rt AA s g
53 BHE Ho|BH(gyri)o] B¥EE FHn H U
g Boln F&o H4ddix Furdr) WAz vt
el &do] vehd, §5 oixrt7uolA heterotopia
U o 71gs @1 4 ok

ot

Ay

L

p

w2 of

(2) Focal Cortical Dysplasia(FCD)

WA ARl AdE F44 MCD & 78 &3
Ao 2® 1971A Taylor 5ol A& 71&34rt. o] 2%
o} MY/ IHL UxMA 02 E progenitor cellS H]H A
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& a8 &

o2 Ayshe FAAANE g, o|F N Z1Hs
ox o] Futse Ao AZIH 3 it ojufe] £
2l Bade HAe HFEEA F L (dyslami-
nation)@ Al A7 HA Z(giant neuron) <} 7189 4173
A ¥ (bizarre glial cell) 2, &3] balloon cells& £l
o] AEe AZYHES} VWM L markerol] ZF ¥+
she AUAEE Lot o] we] WeEd AHEHRL bal-
loon cells §1°] laminar cortical disorganization % Vi&}
e AR 2 $(type 1)%E 7 35 cortical dys-
lamination, large bizarre cells, astrocytosis7} =5 &}
e 233 el(type 1)7HA] theksitt. £4A171= AE
a% 10~20F2 F580.

dges +d AAAA, SLAd, AT Fol T
By 0 44 29 E- L o thesith 3w i
104 ol o], thE-g 2~34 ol¥ol Alztsinl YR Az
' A%e 34 1A 99X, FAAAE FAE,
104 o] Fojl Al& S A F2 2HETE F42 Wdst
Al @} BEuEo] giREoE partial motor. partial
complex, E-& o]aH4 Adzto] Eajrt &AL £3] F
218 20| d43 o2 Jep AW FCD7t $419 ¥9€ 3
HE 398 Adstne FAFHSS EX g2 ez H
o113, ® thF-# FAAA EX Y dXAdoltt. ol tl
& wrg-2 wue] vy 1k Slgdke AU e A
o2 =lo] 9lon, tiFe] A= extratemporal CD 2
pre-and post central region®] 7} &3 A== F-5lo]
o} ¥ FCDe] $ix|oll wz}t 43z Atel7t 3l tem-
poral FCDellA] 2t} extratemporal FCDoA ©] 94 2t
Fo] A&E 1, o A% FAFAE Holm FARAAG T2
A4e] Fute] 1, £F 3% o Yritky g0 =§
Ae GolAZolu 27| GoMd 1+ F(early infantile
epileptic encephalopathy)d] ZFdddoz Yehie &
o} @A HulA7 0 2 dysplastic lesion A T4
9] jctal-like activityZ7} VBRI 202 Kol o] W
Aol v B A& & F U

MRI £7-& 8134320 gyral thickeninge] $1oHA
Bollgle WA T2t 4ol Walrl st e, 78
o] & uln]dled high resolution MRIZFA] Aldisjof
Agto] 7158 A% k. PET scanclAe AdAL 74
(zone of hypometabolism)4Z2E Holn W s&hAt

(immunochemistry)”} excitatory neuron & F7+s°]
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ez 28I/8 4 21 &

213, GABA interneuron& ZH5e] 1tk Balloon cellsl
g1+ FCDY microdysgenesis@< A8 23He] &2
& Hojoprt 80| 715d AR ofF 1 YAF o
e 2 gHA AA gt

(3) Focal transmantle dysplasia

"Transmantle dysplasia” & Q%(pia)olA] F5 =4
E9 72 9] tixe] AR ¥70 (mantle)ol ¥ Z3AY HA
7} Jehde 718 ¢ 98hs 2oE MRIY d¥9d &
oA BE Z4 Koz WAt Y52 % (radial cone
shaped) 2.2 X5 290144& Bole large FCDE ¥
t}H(imaging plane] tract® B3 7§ T2WI o] 4]
54 Al sjAds WA 7x £3sle vepded). el g
A A7z AR vde) 24ude] gloiAH, A4
A Z2) 8l (neuronomegaly). WA 2] v]AFAQ 424
¥ Z(atypical astrocytosis) & ks 4284 AdHhy-
pomyelination) 5 FCD$} vl&:@ £ & ¥t 4le
A oot dda BEwzto 2 JehiA ", 83
T&o|ut A A o]} 27-& FCD #xtol Al ¢} vl &38HA|
Uehdth EEGACIE tA 517180l de 23 22 &
o] o] Auirl ButElA su, Wle] A FHE ¥4
o 7\7He4E AT A2 A (pyramidal sign)7t 1t
Hog ojAo g HopME o] Ago] FCDe| o} (subtype)
4 Qlet.

(3]
a

wlo
2

2) MFO|Z ofl(Malformation due to neuronal migration)

(1) Lissencephaly(Agyria-Pachygyria)

guyze etz o g Ho] APAR F8o] YT, sm-
ooth brains” o] 242 Hole Fu& Tapy Wizl
ANz g o] 99 g teke Ago] of7jel &3kt
A= classical(type 1)3} cobblestone(type I)lissen-
cephaly®l 72 vt

@ 143 g==Z(Classical lissencephaly)

344 gexF &L generalized agyria-pachygyria
e A% Hr|de g oy o] YUt HFZHL
2 7494 glor 4 layers® 435 1. diffuse ne-
uronal heterotopiatt A8, HFYIRA Fol &3
sargt) 1 £8 type | €952 Miller-Dieker
syndrome(MDS)# isolated lissencephaly sequence
(LS)E, MDSE 5429 d2E43 o8] F/9Y birth

10

defect 7} B¥EY, ILSAA = EEREFE Fo| AL v
v & (subtle) H3lTt Btk FAAHAIR 179 FAA 9
Tgdo] o] AR critical region®] ol ¥EHATH(17p
13.3). MDS®] oF 2/3& 174 GAA 9] dge] Zsoly o
2 Al (rearrangements)©] EHE = Jouy U] 1/
e Ao U £5 Ath? ILSAIAE 44741
A &3] ol

=27 X-linked lissencephaly’l d=dl, B oo
Al JeRde | £3] band heterotopia® Z@E <x7} 9}
£ 71E0] dolol A &3] Yepdt}. Gene mapping 23
X-linked lissencephaly & Xq22.3 S84 ej3j T
tha gk

JAR oz nRA YT e /] 2UFE A5
U S5 F22 Uda =, kol 64 7R e
Hdo] utA o). ey Fel FRe o JRAT
ZHRokde Ul il 14 Ak 7R FoldFel &
A2l 12A M shhypsarrhythmia)vt #& S5} (fast spi-
kes)9 &7 JeRA "ot Y73 dA|e} ACTHe thet ¥
g2 tersiy gl SalaMe Fe FAEH] A&
3 daxdE gutdA 8o Ul 3R REe] v
Al slo} 234 Aol FAA - A o] Esin.
A AAR A ZHA AR vh| 7 3] B AR R
H)e] AxE g/ g Helrt.
Age EAHQ HstaAz daPde] A MRI
g8t MRIAZAS 57¢ =94, Wi Bz
o} 2=Z woke] Au]$-2~ FF(vertical sylvian fissures)
o EAAQ] 82} RS Belch A4 dixm A FA
2 35mmAERE B, 11~20 mm A2 W FAH
A glem pachygyric cortex ¥ B4 & 3t} Bar-
kovich®e &€= FolA A7 olF
ronal migration)® markerd! sivi7} B¢ E HH (in-
version) & Hole A4S Basl7l= 3ot

(@ Cobblestone Lissencephaly

A2 FexZuct = Agow Adrgel hiHT
A wEAAE WA HAg, He {3k, 249 polymi-
crogyria7t BuHE A R0l )& Fo] B 7]¥olth
¥o] 7187 R4 2ol %3 (congenital muscular dy-
strophy)°] &3] Eutgit}. o] o tix¥d ®H] ALE
go g Holx
terotopia WEeltt, HsFol} polymicrogyria, pachy-

o oot B

Z(arrest of neu-

A& leptomeningeal neuronal & glial he~
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gyria 5°] &3] B4te o} Fukuyama congenital mus-
cular dystrophy(FCMD), muscle-eye-brain disease
(MEB), Walker-Warburg syndrome(WWS) 5¢ &%
o] ool £3l9 o5 WWSelA #Wajs 4ol 743
Astn FCMD 7t vlad g Asict. 533 £ 0|42
WWS# MEB &zl gwtech oiF£9] cobblestone
lissencephaly &A= A3 AN A} 2= A3tE
Holuj Zulg ZAM Alggejrt &3] Futdoh. 32
Bl M otz & BHaso] glA] gent Yolrt &
FE HEZA AR o e Ao g8A leH.
F3-& g 1048 1A Fste 222 Hl 3o

(2) Focal Pachygyria

S¢HH o2 uude] & o] FANA oA o
olgo] HAZ A E U3l generalized fromQ! agyria-
pachygyriast Zo] A7 o|Fgold] 2§ Jehdrt. ok
& o)A vebd 4 o F3 - FEHRAAAM A
23] wA"), 23gH o2 4-layered cortex® mole-
cular layer, disorganized outer layer. cell-sparce lay-
er, thick inner cellular layer® FAEY, FAMZ= 3
}R&E Holu a1 YA/t AR F2RIAEY7E 4%
(pia) AL 33 gl Hol darh &3 e AR
133 oldog F&dc} '

(3) Heterotopia

Heterotopia & 32|44 HBAZ/F v1F3ZA A
AE RE eiog E3e AALAT7L HdFHey 7
As WA g1& o AH8Ech @A7A subcortical
band heterotopia(double cortex). periventricular no-
dular heterotopia, focal subcortical heterotopia®] Al
agol FFEos 2 LA o

@ Subcortical Band Heterotopia

Subcortical band heterotopia(SBH) -2 “double cor-
tex syndrome”& thd =gl sjwAe] 4 o (circumfe-
rential band)7} thx3d wlz Hojl f4Xete AR of
# gre WA bandel &l =Az Reldct WA
D3¢ 1~42& 4 lamination® Bolut 5~6%2 &
Holx @1 6&o] BA9 U-fiberdl F58 £4& B
o}, 1 Eol| A7 A Z(ganglion cel)7} FEl2 Vehds,
heterotopia §19] &AL ozt FAYAAY H FolA|TL,
254 Z djvie] FxE gexFdMehs 2] FAoirt”
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& & &

ol 7] &S ALslny BF AR Ba =Y
on @ g7 A A FAZFAH, FF T F3E
Bolt} A% A% FAR A Re] FF 74 TekstA B
a8 Yot HaAAPE AAA SA 9K (generalized S/W
discharges) U thE#2 4 A Hato]d L4 S BT

MRI &2 2 42i2 uie} o] o] g4 o7t of
S ¥7i(cortical mantle) el USHA gk #Z ]
(band)el <j8l BAH FelgE £Hez WF-F4
A B9elA 713 FdstA vebdoh(Fig. 3). olH 4
Z4e] A% F=x MRIIA Hol& heterotopic gray
matter®] F79 N2 vt ok ok

Ao oel u3 Ax, o] Adke] JA4A AF(DCX
gene)& Xq22.39] 9xshe Aoz &2 A Yok #43
22 X-linkedel® 71&E0] Q& 7% 100% DCX gene
mutationol 2 G sporadic® A= 2 1/3°
A2k DCX gene mutationol & LA} FdHo2e
DCX gened A&RHelF =&A FabolM & double cor-
tin® AyAsle] SBHE Yo7 (mosaicism). FAtlA]
£ double cortin® AAsHA ¥3t1 hemizygousTEH =
X-linked lissencephaly® ZstA gt o]8d KA

4n

Fig. 3. Subcortical band heterotopia. Axial MRI shows continuous
layer of gray matter(arrow) seperated from the cotex by a layer of
myelinated white matter.
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HWEIE 2EJ/8df 2HE

Al A&4 w&o) band heterotopia’t l& A% A
7L 2% MRIE A8 & "ast 9o,

® Periventricular Nodular Heterotopia

Periventricular nodular heterotopia(PNH) & su-
bependymal nodular heterotopiat A A LAE]
'Y F oMY EF Aotk P AR A RS o]
ofel] & HAE =, oju o]FF 7} Yot X Yol
w2} Al E3Hd, periventricular nodular heterotopia, fo-
cal subcortical heterotopia, bilaterral cortico-subcor-
tical heterotopia® WEtH?. PNHE 2 719 AZAYAE
7} £2ke] P2 (nudular clusters of neurons) o} ¥
RoA HE A4 98 vwdez o= A (diffuse
lining of the ependymal region)7}4 ©ieFsiAl Jeld
< 0t} Bilateral PNH(BPNH)& ti7 ti3dola A2
AFA ot 32 ngso] JAAG Ao Yepd
T itk AT 2ol 98 PNHe] 90%7} diffuse, nar-
row involvementE Bltim g} @

JAA 2 2 subependymal nodular heterotopia #x}
Uil AR AAEGE Bolug &Gl A
3 dAsE 47 B AR 34T &85
ol AY 7| AAAME Ko} HAL vl E3] Bty
o] oF 80%¢°lA1 vehdtt, izl 100] o] Fof] 2k o] AjRE]
o, A E5QTET £ - F5ENE A7) £t
M4 e 5] ofn w3zt oyt =EA vERY
€ A=oltt,

£33 MRI &4 thide] 33 HUd iz
ZAc] 34 ¥ g Ese R 3~ Aol Fitd
2 gt o 5% ¥4 BHE Holx, 30%%E focal
subcortical heterotopiaZ} #7 SWET. 25%°14 A%
3} AMe] 7ol Butdn). -9 Y2 EE sequence
oA 3lwlAy} 2 jsointense 27-S Ho|HA ZFA| ol
738ls)7] edeAel, 28473 85<lA Bole harmatomash
o] g ol gxlel oF 2% T v H A7 Ho] Tt
213

X-linked BPNHE <olllAl= BPNHE, dollAe
AR AW ul - A3 EEE S HolA Ho] AT FAAA
st A ZA7F JeElA drt. BPNH7E e AR
A thedel vehd §88 ALEE BolHE 50%2 v
S oy} olEdE & gEiA YA AT ARl

12

ofr] FelA] Huhe 4 2& Ao2 2T X-link-
ed BPNH¢ #d¥ gMA+= linkage analysis 43}
Xq282 B

® Focal Subcortical Heterotopia

tF-Ee PNH #AlolM e vvd 284 #HA(diffuse
nodular lesion)o] Yehtl, dFoM = @F tix]¥t7o]
Tt a4 W] vehde 7t 7HE Atk 2 Biie 9
&1 focal subcortical subependymal heterotopia] ¥l
¥ 20% vt 2® AAZA glo] $43] wAse v}
gon 1% 7Hgo] FEyIE sht, AR 3Ee] WA
visE 2 284 slA ¥t 3HE e dRE Aded Azt

% o AT 9t HAF
& S5 o)A Walgo] Zo] theht

el 9z upal el Aolzt AeH, sube-
pendymal heterotopia®l 7% 8l & v|tdole} sfie}
T Hwd £A ko] AlFE: Avd AA 7T Felrt
den A A AR HAlaRAS B, ojges ¢
2] focal subcortical heterotopiat 2EA A3} AX] el
7} B g8o] 50%Y H™ LA FAH S subependymal
heterotopia(PNH)el ®l8l ] ¥1yi8] vepdtt* 25
Z NAGH ¥ a3 WY TR A, 27
of uwje} oE ¥ ole} Butsls weUE Y FHe ol
A% g4}, Subepndymal heterotopia Sl & o
A A FA9 g A =3 i (convolutional pat-
tern)-& X2olu}, focal subcortical heterotopia 9lA& ™
ZA02 7130| e F99] dHAx grolx Holm 4l
YA T 5 Hon Ao o] 4% A FutErt™

MRI 22 v]$ Eoldted 723 ZAE 712 39
A Ado vgoz v 1 8 g8 A wde
HE Hiolm F &9& EUh HeterotopiaZl 3l
(mass)2 YEh} HA4& F2& 4= ey, o] 7E
FellA CSF &%) Bole wx 7H ot ¥ & 71¥ o]
s A4 4x E Basa ol

J Korean Epilep Soc/ Volume 3,/ June, 1999



3) T|&3} ol (Malformation due to cortical organization)

(1) Polymicrogyria

Polymicrogyria(PMG)E §t822 Hole Ho|Zo
Y 2o ol AHE ddon F1 T Kol F&
] 3% (sulcus) & B2l e 24 & Bolu, ojhd w&=
wol&to] o] Wol BY & ot

zAgHo2E A layer 50 HEAR FAAMGs-
chemic laminar necrosis)7} goi'd R 2& o] cortical
band o 812% A& Z4A 4, 3, 2 layer® 74
5o} it} o]9lze] laminar necrosis7t Feiutrl Aol
layer 5 Bt} &7 0| 3§ AR QAT E] A A7
X8 o|Z3] 7t A2 Kol o] Agte] £FA7le Aol
Z7} B¢ 39l (post-migratory) MEHH 205 o|¥F & F
Ad} ¥ zATHoZ 4 layered PMG% unlayered
PMG 2 Wred, 442 o Efe 5623 Edoiv
BAZANN Bole thapy u ol 48 0)A] X3t o
ol walBneA PMGE A7l ol¥9 884 7|
Ao 93t wAEcin deiA ot Aol oj7 e 7]
A (pre-migratory mechnism)ell 2J&iA doid £= 3
te /M E ¥

Postmigratory PMGe] 9122+ CMV, Toxoplas-
mosis. Syphilis, maternal hypoxia oI, 5% &2
destructive lesion°ltt G404, Aicardi $F, Ze-
liweger 233 Soll4 $9He + gick 2 99839
PMG7}F A4 4l Bol glE A2 g Bol PMGE
£49 miAle Agtg sl Jehd & JE e F
Zgo}

AaH o PMGE I #X¢ BY, ¥ AT E
AAPEA o oo e} vl dIFE JBFEE B
oot PMGE A8 22xds 255, 2UF=EAS &
o] A& AZ=HZS Ho|n hemimegalencephaly &=
dlxel BAE Walird F9 sz ved £ At
MRI% 574 & 58 4A7-& 2o pachgyriash E557] 4
21} PMG w9] SAS7E pachgyria W B¢t & 4
1. H3Ee gon ol sl WHA uHIAH T2
JA3g Helt},
7+E PMG7} bilateral perisylvian malformation2.2
Uelg 4 9lEsdl, ol AE congenital bilateral perisyl-
vian syndrome(CBPS)2.2 ¥&t}1 " o] ZFT & Hd

o,
£

o
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= & &
A 73 d4wH] (peudobulbar palsy). A543, A%
oo} EAAQ F24e] CT scan¥ MRI £7-& HolH,
$hRke] oF 90%0lA ZHao]l YehtaL 1 F 1/28 x40l
o} AL ulA A A /g it A 3
A4 B Solnl o] 3 Y EARA FAE dF
9] 7% (peri-oral seizures)3} 7 ¥ L2 Hdol A
WEle opoltt. Mot iz AN FAshy ohE 23
A olATHE Holu, oF 20%e FAA HujoldE vEhd
o} Agke AT E7 MRIZ 828 & et A
S0l AB| o2 298 AWl ERALAE Holvl &
70 %-8] (opercular region)7} 7V &3] Mt (Fig. 4).
ojm AS-E ¥E&A4 PMG7} 4Hl 2 9] Boe F5-F
Aol Tl B9 £FEA o wol velr = 3
1}, o] 9ol B3| g 3T Ut

5!

(2) Schizencephaly

"Schizencephaly” 2R ©ole 3Ma g 24 2<€
(clefts) B BAHE Aoz 1 ¥el7} dntolM FE H4A%
742 mo} 9lc}. Closed lip(type 1)®} open lip(type 1)
o2 WrH, 7€ F99 diHude Hdol A E2 A
¥ (underlying) polymicrogyria7t 91& & 3. #E€E &
#xe 3w a-e tizl polymicrogyric cortex® € TH

w718 polymicrogyriatt =% (porencephaly)
g doyle 7| 2 Ao Fadd 9F &4 4

o wa} polymicrogyricdbA Y schizencephalic 3t
o], &4%0] ¥4 Buzkx] Sojoh 2E xRy A
AN Yol A% schizencephaly® ZesHA =31,
£ao] Yl o2 Yol Toj9 glial fiberd] EVF

< L A PN -

Fig. 4. Congenital bilateral perisylvian syndrome(CBPS). Sagittal
MRI shows opercular involvement with thick cortex representing po-
lymicrogyria.
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WIS 2EINS Y IS

€ &44919 polymicrogyria® E8%<21 cortical in-
folding® EAlstA €coh.® 2222 schizencephaly 4

Mgl AdPdE PMGS vif- vl&sitt. ¢34 HE
Fog Uyrn, d5A40l BEd R =8 1(%F 30~40%).
FEAdolelx HE gAY & o FHL type [, W
&L type 1 ¥¥E 2Y % 3o

PAESE SEAHY BE AHY AR 2 =
U 359 539 A% deAd, AT FAAAL
ol Zef 7} £3) BWtsEy 2 E FoldFo] FFAE Y
ERAL ol AR MRS FHsiAY SR B =
a4 gdztol yebd 4 ok 4354 #xle F3 4%

FAAA o ¥hgo] slov i dx|dolrt
HZ4 schizencephaly® $-&olvt & FdsiA
B type |3 type 19 ¥1xk Hl&sict, @ax|d
AAR A, W& Hupy] Fo] FFAoln, dojile &]-
F9AY $3-24 BAtelA] E Ale]7t gl o] A& ofwt
% 9] 7} (plasticity)ell 21§ dojHe](speech tran-
sfer) GBS 2 Alg€Th HEPEE B5L 344 &5
watol}, BfpEEubalolu} sensory attack® & 4= ot
HaE odeu & 4 ey} E3]& pre-and postcen-
tral region®lA & #&d,

H =4 schizencephaly Y polymicrogyria A= %t
Z v uto] subtle MCD7} £3] Fwtsledl. dle Wt
™22} mirror regiono] EWHEL, ojZog ASY B
A% B8l A% ddSAls HERde] Yehte o]
Froll digf Aol 7458 4 U

MRl iz Ml dgo] F7/H & (calvar-
fum)olA H4A71x] Wol gl Aol B2 subepen-
dymal heterotopia’l &3] F4EHY dHsdo] Bgx
i} v el 70~90%<lA FE% 4 (septum pellu-
cidum)e] SIth® B A9l cortical dysplasiatt ¥1A
AAQ) gyration pattern®g 2% 4= gley FHo] gl

wto]

Ee)

(3) Microdysgenesis

Rty AAgE 5 oy FF 3EE *aE T
A8AE dadez g AF0M F 20%7HX microdys-
genesis Bl=7 BoEqw It @ HelAHd AALA T
o] 7} daH e 2+ WA oluU molecular layerel] #8&
Aol Z7tEo] g Ao, MTY YL SeHHozE
Aoz vo|u 714 3Horganization) 3 Al A ¢} Z2}9]
x]7} vl doltt. Balloon cellse VERIA] &orf A
FEL & E3so] gln FY Arlolu AIREY X4
FA)7} oM (ectopic). axonal body7t A&l A
Y3 A% FHS g AXIT ot o]RAL oivix
programmed cell death?! apoptosis®] 4t Zeodol <
g Ane 28

+
=

T

HZ MRIZE #A ARGE71e9] wez dvigol.
HANE MCD7F A3l e 2z o8 s £
FEE RelA olAle NG AAS AR SFA A <
8 Adsn EFED ew, oy FAAA7 9\1"
x4l MCDE g & W=7t HA F5Yd A
o "R oAz ik, 8ol A& BRe AdL %!X}
o] ARl BFAHolng £ oM BT A 9%
71ge 44T AR EFAA N datd AP ES Hte
o, B3 2 Eehe HAE & st 448 o2 5o
g FFTE HalA = A48 2 Hakch
&3 F483 MRI A2 9] AL E2= o
e A&E AR dEEHY, Sold wErY
= A% ’312‘4 Ao g AlgsEg o] Rold A&
Folo] F7] upgie},

yo 1o
f
wn e
L

i <|
o~ |o
tlo
W
ot
1!

opi
02

o : U3 A 718 (Malformations of cortical deve-
lopment) - ZF& (Epilepsy) - 57 &HGenetics).

£ o] ko] wi¢- Fa3it, ceEESY 19999 74 31Y
« AAME Y 19999 84 21¢
REFERENCES epilepsy. In: Magnetic Resonance in Epi- sanjari N, Stevens JM, Shorvon SD. Abnor-

lepsy. New York, Raven press, 1995:27-48.
3) Barkovich A, kuzniecky R, Dobbyns W, Jack-
son G, Becker L, Evrard P. A dassification
scheme for malformations of cortical develo-
pment. Neuropediatrics 1996;27(2): 59-63.
4) Raymond AA, Fish DR, Sisodiya SM, Al-

1) Kuzniecky R, Murro A, King D, et al. Mag-
netic resonance imaging in childhood in-
tractable partial epilepsies: Pathologic cor-
relations. Neurology 1993:43:681-7.

2) Kuzniecky R, Jackson G. Neuroimaging in
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malties of gyration, heterotopia, tuberoous
sclerosis, focal cortical dysplasia, micrody-
sgenesis, dysembryoplastic neuroepithelial
tumour and dysgensis of the archicortex in
epilepsy. Clinical, EEG, and neuroimaging
features in 100 adult patients. Brain 1995:
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118:629-60.

5) Wyllie E, Baumgartner C, Prayson R, Estes
M, Comair Y, Kosalko J, Skibinski C. The
Clinical Spectrum of Focal Cortical Dyspla-
sia and Epilepsy. Epilepsia 1994:7:303-12.
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