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Surgical Treatments of the Pediatric Intractable Epilepsy :
A Single Center Experience

Deok-Soo Kim, M.D.", Tae-Sung Ko, M.D.? and Jung Kyo Lee, M.D.?

Department of Pediatrics,’” Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul,
Department of Pediatrics® and Neuwrosurgery,” Asan Medical Center; University of Ulsan College of Medicine, Seoul, Korea

Purpose © This study evaluates and compares the surgical out-
comes of pediatric intractable epilepsy from various surgical mo-
dalities.

Methods : Among the patients who underwent epileptic surgery
from March 1996 to February 2001, only the children, who had at
least one year follow-up, were included in this study. The mean age
with first seizure attacks was 3.5 years. The interval between first
seizure attacks and surgical treatiment was 4.8 years on average, and
the mean age at surgical management was 7.4 years. The possible
etiology was observed in 75.4% of total patients. Brain tumor and
cortical dysplasia were main causes. The surgical treatment was done
with various modalities, including resective surgeries (49.2%), corpus
callosotomy of disconnection methods (41.5%), combined surgeries
{7.7%), and gamma knife radiosurgery (one case).

Results © Surgical outcomes were evaluated based on the Engel’s
classification. After resective surgery, 90.6% of the patients showed

class 1. The majority of corpus callosotomy (59.3%) had class [IL
The outcomes after combined surgeries ranged from class I to III.
The result of gamuma knife radiosurgery was class IIL. The patho-
logic findings from resected tissue showed cortical dysplasia, tumor,
nonspecific gliosis, etc. The complications after surgery were tran-
sient or permanent hemiparesis, visual field defect, hydrocephalus,
subdural effuston, etc.

Conclusion : We performed the various surgical methods in chil-
dren with medically intractable epilepsy and obtained different results
by surgical modalities. The surgical outcome will be improved if
there is an appropriate selection among surgical modalities through
the various preoperative assessments. (J Korean Epilep Soc 2005;
9(1):72-79)
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Table 1. The possible eticlogy of epilepsy before operation

Efiology Number of patients (percent)
Hemiatrophy of brain* 11 (16.9%)
Brain tumor ' 9 (13.8%)
Cortical dysplasia 8 (12.3%)
Perinatal brain injury ' 6 ( 9.2%)
Brain atrophy due to infection® a4 ( 62%)
Hippocampal sclerosis 3( 4.6%)
Sturge-Weber syndrome 3 ( 4.6%)
Traumatic brain injury 2( 3.1%)
Tuberous sclerosis 2( 31%)
Cavernous angioma 1( 1.5%)

Total number of patients 49 (75.4%)

0] 44(6.2%),

=6 cases in right hemiatrophy, 5 casesin left side

T oligodendrogliona in 3 cases, astrocytorna in 3 cases, gan-
glioglioma in 1 case, dysembryoplastic neuroepithelial fumor
in 1 case

F ischemic sequelae of left parieto-occipital area in 2 cases,
watershed infarction in right (1 case)

§ herpes viral encephalitis in 2 cases. unidentified viral me-
ningoencephdlitis in 2 cases: febrile status epilepticus in 1 case.
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¢ dAs T shtE delste] Alssteit(Table 2, 3).
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Table 2. Patient’s clinical data underwent resective surgery (regional)

patient Age at Pgssible Types of —invos?ve Invosivs MRI S.PECT PET Wada  Types of Outcomne
surgery (yr) eficlogy  seizure V-EEG* V-EEG (ictal) test surgery
1 7 Tumor CPS No No Mass in Left Left F-T Yes Lobectomy El
left T F-1.P
2 1.8 Unknown DA, CPS Yes Yes  Atrophy LeftO Left No Corticec- El
in left tfomy
3 28 Unknown GT No Yes  Normal No Right No  Corticec- El
F-P tfomy
4 1N Tumor DA, GICS No No Mass in No No No Lesionec- El
left P, O tomy
5 4 Unknown  GTCS Yes Yes  Afrophy  BothP Both No Corticec- El
in left post P tomy
6 M CA CPS Yes No  Angioma No No No  Lesione- El
inleft F ctomy
7% 10 Unknown  CPS Yes Yes  Normal Left T-P  Left Yes Lobectomy El
FPT
8 1 Unknown  CPS Yes No HSin No No Yes Lobectomy El
left
9 0.6 Unknown DA, GT Yes Yes CDin LeftF  LeftP, No Corticec- El
left P right O tomy
10 15 CD CPS Yes Yes HSin No Normal Yes Lobectomy E2
right
11 12 Cdlcified  Gelastic Yes No Calcified No No No Lesionec- E3
mass mass in fomy
right F
12 10 Unknown  CPS Yes No Atrophy LeftT  No Yes Lobectomy El
in left
13 7 Tumor CPS Yes No Mass in No No Yes Lobectomy El
left T
14 14 Turmor CPS No No Mass No No Yes Lobectomy El
15 10 Tumor CPS Yes Yes  Cystin LeftT, No Yes Lesionec- El
left T both P fomy
16 15 Unknown  CPS Yes No HSin No Left T Yes Lobectomy El
left
17 1.4 Tumor 1S No No Mass in Left No No Lobectomy El
left T FT.P
18 2.4 SWS Epileptic Yes Yes CDin No Left F No Corticec- El
spAsMm left F fomy
19 8 Tumor CPS No No Mass in No No No Lobectomy El
left T
20 3.8 Tumor CPS Yes No Mass in No No No  Lobectomy El
right T
21 34 SWS DA, GT No Yes  Focdl No No No Lesionec- El
enhance tomy
22 2 IS DA No No CD Right  No No Lesionec- El
TP tomy

xpreoperative scalp video-EEG monitoring

T precperative infracranial video-EEG monitoring

*based on Engel’s classification

§ the patient’s pathologic finding revealed nonspecific gliosis

CA., cavernous angioma: CD, cortical dysplasia; CPS, complex partial seizure; DA, drop affack; F, frontal area; GT, generalized
tonic seizure; GTCS, generalized tonic clonic seizure; HS, hippocampal sclerosis; O, occipital area; P, parietal area: SWS, Sturge-

Weber syndrome; T, femporal areq; TS, tuberous sclerosis.
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Table 3. Patient’s clinical data underwent hemispherectomy

Patient og\é'iﬁén f:jfg"i Tsye?zig P'eoég?ﬁve ”:O\EZ’C')Z‘E’gg} MRI finding Surgery Outcome’ Complication
1 4 SWS  PS (left) AB. FSon Yes Right HA Right El None
right HT
2 5 Unknown PS  Slowing. FS Yes Left HA Left HT El Hemiparesis
(ight)  onleff
3 1 ME PS (left) Hemispheric Yes Right HA, Right El Left
spike (right) infarction in periinsular homonymaous
MCA carea HoT hemianopsia
4 9 Unknown PS  Hemispheric Yes Left Left = Hydrocephalus
(right)  spike (left) Hemimegalence- periinsular
phaly HoT
5 12 HHE  PS (leff) Hemispheric Yes Right HA with Right El None
spike (right) CD functional
HT
b 12 HHE  PS (left) Slowing on Yes Right HA Right El None
right, focal functional
spike on both HT
7 0.8 Unknown  GS  Slowing on Yes Left diffuse CD Left HT E2 Hermiparesis.
left, spike hydrocephalus
dominant on
left
8 1.3 Unknown  GS  AB, focal No Left HA Left HT Bl Hemiparesis,
spike on left hydrocephalus
9 7 PBI GS  Generalized Yes Left HA Left HT El None
spike & wave,
focal spike
on left
10 9 ME PS (left) AB, focal Yes Right HA Right El None
spike on periinsular
rignt HoT

= preoperative scalp v
tlateralization by pr
T based on Engel's ¢

ideo-EEG monitoring
serative scalp video-EEG monitoring
assification

AB, aftenuatea background: CD, cortical dysplasia: GS, generalized seizure: HA, hemispheric atrophy: HHE. hemiconvulsion-

hemiplegia epilepsy: H
partial seizure: SWS, Sturge-Weber syndrome.

Table 4. Surgical outcormes by the various modalities

Outcomes on Engel’s
classification

Class | Class Il Class Il Class IV
Resective surgery (n=32) 29 2 1 0
]
1

Surgical maodality

Lobectomy (n=11) 1

Hemispherectomy (n=10)
Lesionectomy (n=6
Coricecfomy (n=5)

Disconnective surgery
(corpus callosotorny, Nn=27)

Combined surgery (n=5) 2 1 2

Doy O O

Gamma knife surgery (n=1) 1
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I, hemispherectomy, Hol, hemispherotory: ME, meningoencephalitis; PBI, perinatal brain injury; PS,
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Engel 270l 71&sto] 7 F 595 H7le o 2
Algzol AlgE 320 FollA class T2 29941(90.6%),

class 7} 2¢1(6.3%), class Te] 1¢1(3.1%) 2] d3=
B3iow, zt & {3 o=t 245 sk EH‘%J/"“HV?

o] 3% 119 F class 19°] 10, class 07} 1¢13
=R g AE2 109 F class 1ol 99, class H7}
149l A3E BHolom, g 6°iﬂ % class 1¢]
59, class o] 113, AP A= 5o B5F class
I ed=

vgk Ao Fgols F 274 F class 10] 49

(14.8%), class 17} 24(7.4%), class [I°] 1691(59.3%),
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a0t HRE 2HEY =

class IV7} 541(18.5%) Selch
T 7 Fed g Al A8 AL class |

o] 24, class U7F 14, class IV7} 291811, Zofufe]sz

AP S A ERES (ool M= class Q) AT B
ATt
o 290 ME s 2 24

597 SFER)E FEst] dAle ¥ e AAE
BlasfEd SFge] H¥o] glof g BAlEy Hd
AzS Al3Yst 1294 ZllM class 1] 114, class 7}
18] @4 BT, HFdelel digh WedAen 7
AAAES A1BEE 109 oAM= class 1o 99, class

m7t 10%14 A3E HAct

AR} —’;\—% 9— 21 (Table 5)
5 314l FollA] FAFA ool
1204](38.7% , ¥ O] 89 (25.8%), HlEo|® Ao}
¥Z (gliosis) o] 441(12.9%), slirt AslFol 340(9.7%),
s "iEo] 241(6.5%), M3z} Fo9 A JuF
% (leptomeningeal angiomatosis) ©] 2} 1% #HakE] ok
X5k A= FaZ7|obmA|¥EFE (oligodendro-
glioma) 3¢, BolmwA|iFE (astrocytoma) 39, Al7F4
A7 2% (ganglioglioma) 14|, vlol&A] el 734t w%
ok(dysembryoplastic neuroepithelial tumor) 1 5©]
on & AL 8o BFolA class [ o2 #E
ﬂﬁi‘:}.

FHAHo| S Bl 1299 £ F A¥= class |

Table 5. Surgical outcomes and postoperafive pathologic findings

o] 1191(91.7%), class 17} 1(8.3%) 2] A#E EAT,
H]EolA AlAotinZe] A9+ class 10°] 3(75.0%),
class V7}F 141(25.0%) 3o, vk a5 Z¢olle
3ol 25 class 1°lth

LeR ﬂ%%(’fable 6)

FE T AHEL 179(26.7%) oM #HEY=, W
2ok 7} 59, M o7t 3oll, 550l 34, FFA
ZAA ZFho] 2o, Aust Aol 29, alFel 14, F
A dFo] 1o Foldch F& Yol wet duE
R E A ] APl o] 7oA s 7]
A wokEd BREdnbE] ) 3o, FFo] 349, Alok Aol
7 1egom thgo g thd A LT Aok Aol 5
& ¥ Furdd, kel AEo] #4718 agsielct. &t
A gk grREAeiE & Bd 59 T 3ofollE A
T 2l E Hak sdEfos Alop oot 55

Table 6. Complications affer surgical freatment

Complications Number of patients

(percent)

Total number of patients 17 (26.2%)
Hemiparesis 5 7.7%)
Visual field defect 3( 4.6%)
Hydrocephalus 3 ( 4.6%)
Infection 2 ( 3.1%)
Subdural effusion 2( 3.1%)
Psychosis 1( 1.5%)
Hematoma 10 1.5%)
Number of patients underwent surgery 65 (100%)

Postoperative pathologic findings Type of surgery

Qutcomes on Engel's classification
Class Il

Class | Class I Class IV

Cortical dysplasia (n=12) Corticectomy
Lobectomy
Hemisherectomy
Combined
Lesionectomy

Lobectomy

Brain tumor (n=8)

Hemispherectomy
Nonspecific gliosis (n=4) Lobectomy
Hemisherectomy
Combined
Hippocamal sclerosis (n=3) Lobectomy
Cavernous angioma (n=2) Lesionectomy
Hemisherectomy
Calcification (n=1) Lesionectomy

Leptomeningeal angiomatosis (n=1) Lesionectomy
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