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Clinical and Electrophysiologic Characteristics of Malformation of

Cortical Development with Childhood Epilepsy
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Jeong 500 Lee, M.D., Jung Chae Park, M.D. and Heung Dong Kim, M.D., Ph.D.

ABSTRACT

Purpose : To evaluate the clinical and electrophysiological characteristics of malformation of cortical develo-
pment (MCD) with epilepsy. Method : We studied clinical and electroencephalographic (EEG) features of 54
childhood epilepsy patients with MCD diagnosed by magnetic resonance imaging (MRI) and pathologic
examinations. Resufts 1 1) Bilateral diffuse MCD’s were in 5 patients, bilateral focal MCD's were in 8, unilateral
diffuse MCD’s in 7, and unilateral focal MCD’s were noted in 34 patients. 2) Partial seizures were manifested
in 35 patients, and 4 of them evolve to infantile spasm (IS), isolated IS was noted in 15 cases, and generalized
seizures were noticed in 2 cases. 3) Asymmetric EEG backgracund slowing was noted in 30 patients, and 29
patients (96.7%) had MCD’s in abnormal side of brain. 4) Polymorphic slowing was noted in 36 patients, and
28 cases (77.8%) had MCD’s in those area. 5) Sensitivity of partial epileptiform discharges (ED’s) for MCD
was 79.6%, but specificity was 68.5%. 6) Localized paroxysmal fast activity was noted in 16 cases (29.6%),
and specificity for MCD was 90.7%. 7) Spindle shaped fast activity was noted in 8 patients (14.8%), and its
specificity was 100%. 8) Thirty—one cases (57.4%) were intractable to antiepileptic drugs (AED’s). Seventeen
cases of them were treated by ketogenic diet, and 12 patients (66.7%) were completely controlled. Among
12 cases of surgical resection, 11 patients (91.7%) became seizure free for 6 months to 2 vears. 9) In
pathologically confirmed cases, EEG sensitivity for MCD lesion was 100%, but sensitivity of MRI was 69.2%.
Condusion - EEG is most sensitive diagnostic tool for MCD in childhood epilepsy. and many of intractable epilepsy
could be controlled by ketogenic diet and surgery. (J Korean Epilep Soc 5 : 10-17, 2001)

KEY WORDS : Malformation of cortical development - Electroencephalography - Ketogenic diet.

f7oeA, Byt oR Wl JE oz e
2 7 Fee) &gl ZRiAAY ol Haj 43
A% 9 #3529 et ofe] £7e] W] Fo)

N E

P et

R

=34 2718 (malformation of cortical develop-
ment ; MCD) 2 1971d Taylor SV 23] 24 %4 o]
A% (focal cortical dysplasia) 28 H™g o]% A
o] & (cortical dysplasia ; CD), 32 o] 44 (cortical
dysgenesis), F& AFAE o]F ol (neuronal migra-
tional disorder ; NMD)5-9] oj7] f£o]3 2 850) 09 &

AANNEL fHef sl A soluatelud, (P A
Epilepsy Center, Department of Pediatrics, Inje University Sang-gye
Paik Hospital, Seoul, Korea

WAXRE: 7155, 139-707 A& QT AATE 761-1
TEL : (02) 950-1079 - FAX : (02) 951—1246
E—mail : hdkimmd@sanggyepaik.or.kr

10

He A ABFEL APLo?

osd W ge s AggEels) Few 49
o eld Qov), YN 938 dolel 50% o)A
& YLD T2, DY BN E AR Aol
e A4 WS A WA THY A1FY Grow
E oldarlg Bas 2ok Agol Hololt Aejoln

ool ARFES 71l e il we)y Bo) 54
WE Ao o] 94N 53 2 Mo 54
& zAlele] Wae) HRES PPV, Aze Aol
gt A8AHE 2AKlel o) 4B e} ARe| £
& F374 B A2 A

J Korean Epilep Soc /' Volume 5 / June, 2001



1.9 %

1997\ 19%€ 20009 109704 % 39 1071452t
QAN efst FANY A Sobah 2 TEAE e W)
A 2ot 2 FAlT, HA T Y B 2AFHTA
A e der|ges AdR 54dE e
ATE AT

2.% H

e wear)ge) FRe s 9 543w
g HAE Y 2dE &
¥3)d dey|gos g Fol 1385 tdoz & AT
i AldE Ak the AFEE FARIIC 3
s d dgr1gE 7k golEe] verst xRl of
3 AHE e {9 AEane] 4EE B

2 4

1, 0% W Y 2xot 2 AN

S-S T 270 Qo 177K FEEH T, A H
AL 5313649200, AA 5489 #AF Holrt
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7Ezto] A2 A7) AAY 50%7)F 24 o) Ael] 2
AL, TACI 9MAtole] 2Rt & BAS Ko,
1540 3 A#o] yehd B-¢E U (Fig. D).

2. OB WE Y FPE BE

1)@ o]8 4% (cortical dysplasia)©] A4 542F 39:
(72.2%) 2 7} wekar, o]AA 34 (heterotopia) ©] 43
(7.42%) 9o, £A|3(schizencephaly) % 8% (pa-
chygyria)o] 27z 3#(5.5%)4, 18] WA Z (he-
mimegalencephaly), THA> 33 (polymicrogyria)©l Z

Z 2 rle

Bl

Table 1. Age and Sex Distribution of MCD**

Agelyr.) Sex
Male Female

<] 4 2
1.1-2 7 3
21-56 6 7
51-10 7 6
>10 7 5
Total 31 23

«Mean age  53+3.6
=MCD : malformation of cortical development
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2d, AME o|3AZ (transmantle dysplasia)©] 18] U
tH(Table 2).

3. Qi=mA SEg ARt YL

u g Bar|3e A=A WHol 41:8(75.9%) 2, ¥
=4 WS 29l 138(24.0%) Bk A3 Witk 434
v o] a By 38E Aol HHe el uvde B
wo) 7d), B4 Wdo] 34y, PP WAhE 5740l
1182 7bg wgton], A%4x 3ol 74 74, oA
(multilobar) o] 68, 121 F5¢] 38t &=
A HHg Bl 13d0lME vwy ol 58, thdd X
o) 8tH(Table 3).

4, MUKl HE|

te)d ey ke 2ol Hele 82 35
#(64.8%), ot I%F 154 (27.8%), Lennox—Gastaut
2523 QA &) 7 2#1(3.7%) 8 UEhRoH, #i
Mol v BE dhato] 13(1.9%), B3 i 2o
1281(34.3%) 3L, 0143 Al wake 22#(61.1%) k.

OMale
—' BFemale ——j

Number

Age

Fig. 1. Seizure onset age of MCD.

Table 2. Classification of MCD*

Type of MCD No. of patient (N=54)

Cortical dysplasia 39
+ Hippocampal sclerosis 3
Heterotopia 4
+Pachygyria 1
+ Polymicrogyria 1
Schizencephaly
Pachygyria
Hemimegalencehpaly

N N W W

Polymicrogyria
Transmantle dysplasia ]
*MCD : malformation of cortical development
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Lennox—Gastaut 537 2.F o] tH(Table 4).

5. fmAaH

HupAAbd w7 (nonepileptiform) o4 27 HjA
1} o]’ (background abnormality) 443(81.5%), Bt]3
’d M- asymmetric slowing) 30#(55.6%), t}8A A}
(polymorphic slowing) 36d](66.7%)5°) Jgich o1& ul
733} ol M3}t 2 v %A 3} (slow and disorganized)

293, 717799 (hypsarhythmia) 4710) 1585 cHTable 5).

A ekate] A AN 7Hdok}(generalized epilepti-
form discharge) 7t 21#(38.9%), -84 7HA %9} (par-
Table 3. Location of MCD*

Location No. of patient (N=54)

Bilateral 13

Diffuse

Multifocal 8
Unilateral 41

Diffuse 7

Partial 34

Frontal 7

Temporal 11
Parietal
Occipital
Multitobar
*MCD : malformation of cortical development

Table 4. Epileptic Classification of MCD*
No. of patient (%) (N=54)

Type of Epilepsy

Partial seizure 35 (64.8)
Simple partial 1
Complex partial 12
Secondary generalized 22

Infantile spasm 15 (27.8)
+Prior/Iater partial seizure 4
+Later L-G syndrome 2

Lennox-Gaustaut syndrome 2(37)

Generalized seizure 2(37)

*MCD : malformation of cortical development

Table 5. Nonepileptiform Abnormalities Associated with MCD*

Findings No. of patient (%) (N=54)
Background abnormailities 44 (81.5)
Slow and disorganized 29
Hypsarhythmia 15
Asymmetric slowing 30 (55.6)
Polymorphic slowing 36 (66.7)

*MCD : malformation of cortical development
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tial epileptiform discharge) 7} 47#(87.0%) oA T2y
Rk DAY 2HEE Bl 218F A 25 (gen
eralized sharp and slow wave) 7} 158 (27.8%), 243
A A (electrodecrement) 7} 12#(22.2%), AAA =
2 £33 (generalized paroxysmal fast activity)”} 122
(22.2%) ). 724 7HFAST M= 477 AdolA o5}
¥ =9k (sharp or spilke waves) & R, a4 St
Z3l(localized paroxysmal fast activity)= 16#(29.6%)
oA #aA=EJt 7 9 W53 %3 (spindle shaped fast
activity) & 8#1(14.8%) *|4 BItH(Table 6).

ot B Sk giEad gedFReels 79.6%
A #EEg o ol gl oM E 31.5%014 ek
U Hapi s diEgd 223 921949 dx e o
& S w g ESEARE Solido] ity niiRAl A
= WRF-OIA 53.7%, vlERdeE 1.9%00A 1}
BR AL, oHA Ashe HEEelA 59.2%, vl )
A 111%014 Yeht B3 5 2543 Solide B
Aok T T S50 A9 WHE6M 20.4%, B
HHEL M= 9.3% A vt SolAde Hlg) ZAde)
2ol wigteh et WSS Luks WA 14.8%00A4 1 U
B ot B oix el ddr)go) 9x)ek AdxHe] s
2 5olAS BAAFStH(Table 7).

6. TTYHY FHx

2R AP oiEed ady|go) gelw o}
132e14 2o Jeeg vasi Ay}, A7)

Table 6. Epileptiform Abnormalities Associated with MCD*

Findings No. of patient (%) (N=54)

Generalized ED’s 21 (38.9)

GSSW 15 (27.8)
Electrodecrement 12 (22.2)
GPFA 12 (22.2)

Partial ED’s 47 (87.0)
Sharp/spike waves 47 (87.0)
Localized PFA 16 (29.4)

Spindle shaped fast activity 8 (14.8)

*MCD @ malformation of cortical development

Table 7. EEG Findings Correlated to Location of MCD*

Findings MCD Non-MCD

area (%) area (%)

Sharp/spike waves 43 (79.6) 17 (31.5)
Asymmetric slowing 29 (53.7) 1019
Polymorphic slowing 32 (59.2) 6 (1.1
Localized PFA 11 (20.4) 5(93)
Spindle shaped fast activity 8 (14.9) 0(00

*MCD : malformation of cortical development
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4 A A4 1128(20.4%),
A2 249 A% 6d11.1%), A7HA o]
Az 249 297 6el(11.1%) o, AA
5481% 31 (57.4%) = A8 FFY FEIAE 2AHA
U IR 7Hdo] FHEEITH(Table 9).

v d whdr)ge] Fief b BRI A9 vlgS
Ao PAZE 3981F 258(64.1%), o124 3 48F 2
#(50.0%), #4HZ 385 241(66.7%), 2EHZF 385
18(33.3%), HFAd=HS 285 1860%) & 713 F
Fol BAe] < 9] @A FxAd 7Hd-E FHkst
+ o2 UEtH(Table 10).

A9 Fqe W XA 7S o BE 3AE

Table 8. Sensitivity of Diagnostic Modadlities for Pathologically
Proven MCD’s* (N=13)

71 @
el

ol
[ od

Studies No. of patient  Abnormal findings (%)
EEG 13 13 (100)
PET 8 7 (87.5)
SPECT 10 8 (80.0)
MRI 13 9 (69.2)

*MCD : malformation of cortical development

Table 9. Outcome of MCD's* to Anfiepileptic Drugs

Treatmen No. of patient (%) (N=54)
Single drug 11 (20.4)
Two drugs 6 (1.1
Three or more drugs 6 (11D
Infractable to AED’s 31 (67.4)

*MCD : malformation of cortical development

Table 10. Types of MCD’s* with Intractable Epilepsy to Anfie-
pileptic Drug

MCD type

No. of Intractable epilepsy (%)

Cortical dysplasia (N=39) 25 (64.1)
Heterotopia (N=4) 2 (50.0)
Schizencephaly (N=3) 2 (66.7)
Pachygyria (N=3) 1 (33.3)
Hemimegalencephaly (N=2) 1 (50.0)

*MCD : malformation of cortical development
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o} 358lF 174(48.6%), %ot A4F 158F 12#(80.0%),
Lennox—Gastaut =39 28 &5 ¢4 1= 33
5o} oo} A&7} Lennox—Gastaut 5572 3¢ F&E
o3t whg-o] F£4] egkrH(Table 11).

8. WE ¥ Aojafe 2t

A 7S B9l 31E1F 18364 AlE A4 4ola

& A3l o] F 128(66.7%) oA s 1)
#HE B3tHTable 12).

oJoled%e] 1085 84, F& HaAsle} 645 34 (50.
0%) 9} Lennox—Gastuat &5 2#8l% 181(50.0%) ol
A zhadato] ¢h3] 28 =gtk (Table 13).

9. +s20H
12804 58 AgESon, ¥ AlE (lobectomy)
o] 84, T A LA S (corticectomy)©] 28, HIZE e

Table 11. Types of Epilepsy of MCD’s* Infractable to Antiepil-
eptic Drugs

Epilepsy Type No. of patient (%)

Partial seizure (N=35) 17 ( 48.6)
Infantile spasm (N=15) 12 ( 80.0)
Lennox-Gastaut syndrome (N=2) 2 (100

+*MCD : malformation of cortical development

Table 12. Effect of Ketogenic Diet for MCD*

Qutcome No. of patient (%) (N=18)
Seizure free 12 (66.7)
Seizure reduction over 90% 0(00
Seizure reduction for 50—90% 201D
Seizure reduction less than 50% 4(222)

*MCD : malformation of cortical development

Table 13. Type of Intractable Epilepsy Completely Controlled by
Ketogenic Diet

Type No. of patients (%)

Infantile spasm (N=10) 8 (80.0)
Partial seizure (2nd gen.*) (N=6) 3 (60.0)
Lennox-Gastaut syndrome (N=2) 1 (50.0)

* : secondary generalized

Table 14. Type of Surgery for Intractable Epilepsy with MCD**

Surgery No. of patients (N=12)
Lobectomy 8
Temporal 6
Occipital 1
Frontal (+Hemispherectomy) * 1
Corticectomy 3
Lobotomy 1

sreoperation with hemispherectomy due to inadeguate con-
trol after frontal lobectomy
+**MCD : malformation of cortical development
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Table 15. Surgical Outcome of Epilepsy with MCD**

Qutcome No. of patients (N=12)
Engel Class 1 11
Engel Class 1 1
Engel Class 0
Engel Class IV 0

* . Selzure free for one year after the surgery, and reccured
with rare non-disabling seizures Follow-up from 6 to 36 months,
mean : 14.7xt11.7 mo.

+*MCD : malformation of cortical development
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