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ABSTRACT

Subdural grids or strips are useful for seizure localization and functional mapping. but are not used
easily due to invasiveness. If properly used, subdural electrodes can provide much information about
seizure localization and brain function without significant risk. During the last two and 3/4 vears, 61
patients were operated upon for subdural electrode insertion and monitored for EEG recording and
functional mapping. Five cases presented with rare seizures with glial tumors in the functionally eloguent
areas. Other 56 cases were intractable epilepsy patients requiring accurate seizure focus localization and
resection. Twenty-eight cases were temporal lobe epilepsy patients ; 23 patients with suspected neocortical
temporal lobe epilepsy and 5 with bitemporal subdural strips for lateralization. Eleven cases of frontal
lobe epilepsy, 5 cases of central suicus region epilepsy, 2 cases of occipital lobe epilepsy. and 10 cases
of multifocal epilepsy patients are includeded. We preferred extensive coverage for more accurate brain
mapping. The mean duration of electrode insertion was 8.2 days (1-20 days). Fifty-eight patients (95.
1%) went through successful resection procedures. Resection could not be performed in 3 cases due to
involvement of eloquent area, poor localizatin of seizures, and brain swelling. Infection and transient
third nerve palsy occurred in each two cases. One patient had epidural hematoma and another patient
pulled out and displaced the electrode. There was no permanent neuropsychological problems. 89. 1% of
intractable epilepsy patients fared welt and showed good seizure control (Engel Class | and Il) during the
mean follow up period of 16.2 months. If used carefully and properly, subdural electrodes are very
useful for seizure localization and functional mapping without significant risk. Problems about repeated
use of disposable electrode are discussed. (J Korean Epilep Soc 1: 92-98, 1997)
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1997 842 LA, A€ (56%) FE HESFEA 6
H)E g8l dojuy E571%0l g Axart Sagd 61
o] A4S Ao FHHTable 1). F12 2 7|3
Z % 150d9] HEAFEE Adadon AFeR HA
o) ARRlsle ARAFELG AT E AHeste AE
Azs. 5639 HAERAF, F5ATE &4 28%
A AalAFE Al e, 9% Aujde] 258 A
o] A=A 238, F&Ae] HEFFHTE ] AAHUL
5%o] AL FAALLE ASUT selolnE Fel 9
2Py (stereotactic method) 2.2 AXAFE A1eHA
e of 5o BT At & dAxTele &5
g7rdo] dxAolHA MRIZAIA FA=HZS (25 dy-
sembryoplastic neuroepithelial tumor)el\t AR &F
o] UUH 549} 347} Ztzt £ At el x 11ee] A
SR 499 9F HFY (lateral frontal lobe)
2AgALe} 749 E2EFYY (supplementary motor
area) {HAEAE FAH] Ui, AT (central sule-
us) FH9) A#A 5ol FRHTHASA 24, 222
10912} b4 (multifocal) {HAALE tF o2 St

HEFEAE A8 7158 Axsprt QD 540 E A

Table 1. Summary of 61 patients who had been operated upon to
put the subdural electrodes

Location No. of Cases

Temporal 28
Neocortical 15
Bilateral
Benign tumor (DNT) 5
Cavernous hemangioma 3
Frontal N
SMA 7
Lateral frontal
Central Sulcus
Occipital
Multifocal 1
Tumors with rare seizures
Total 61

DNT : Dysembryoplastic neuroepithelial tumor
SMA : Supplementary motor area
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g e FH AN (B E5AFEY, 32- channeld
N7 A4ZAY, MRI, SPECT ¥ PETAEY #8334
dhzto] oJAlsl e A S ¥t FAPFAAAAA
(32 -channel, Vanguard System, Cleveland, OH) %
ZF A e EEERF Huide EAs] o
3533 GetE SRS Bl AR A LA
SYRAE FHAT. & AR AR EHEAE
E3)4 Qojel 719d7]Eel HEA AFE BMsta Y
o 75 BNslgY. £49 2FE AT, LoMIAT
2 A elatel ZHAA g AR A 2 Eofsle] A A

2. 885

25410845 YASANN 7240 gAY A
Ao\, e AP FALFHe] 2122 (psycho-
motor seizure)& HolX] gre 2%, HIAFA A U]
zzvg ZrsgE Adolgln 2T 79 ga o
dolq ke ol 4E AS. 2 IR 27
5} SRl LdubaQl WEEgzide) A7)
& 79oE 9|2Ere] Axudds washs 2E
Al AnEATS At E 4718 A
FEA 2T GAY Aol A2 AR
AR o AYSER Y&l wHe AFAT S A
4k Unlx) 25499 B4 e Ak
BRuzol oY ASo) sjRRslcl AosAI L Akl
St $dato] o eht 971 BHAY Aol &
Z guEde] Ud AT AUl 398 AT F 9
A=E Rof olabd oz th] AT ARISHERA, Bl
oAlsE Bo BEgle AT L AAsT B E] zhe
NE&< dlal My A3 B Adshe WS ALgslg
o, HEgo|} HUBRE FAF AV 2 IHA
e Bolm 2590 Yt YSTRAT FAM
HIL HY AL YEFRTZE (UE-uHe HEY
P87} 9 Aol AutstAT L AIsict. ol g o
02X FuduANE So Aoz YT 2 B9
MEPo ey AW AnNE S sk selein
AT L B3 7154 AEsE o Adslel AR
JE 7158 S4gle] BAY 5 Y& W e APsianh.

SE g Bouy WY HEFRA sl F

¢

B oW
go ox 1oy

RN
Sl

94

ol 97 BALFIGolt Aol el AHF B 4ol
£ 7154 AS8E BAoe AuauT e Ae At

iieg

il
Of¢

3. #4871y

AFAAE A% FE& GutEQ N Fed] 3l 1A
vl sholl Al gl 32 Y8l FEHAE
o] s e FAE FAoE vlnd A A7
t ol WAL M3y FHaA gt 9sl
A FAAT AL S MFE7] g et w28 HF
W ole}l 9 < Kol HIEWAAA] TS AE
S H 3 o FHALelo) Sl ARSEI5E viAFETY
o2 Adsln FAFoR Eolrke HAA ] P wE
A E45R] GEE Folslit B2 &EEF 3o
isle Ao AFH WEEDH i Ale]. &
bzt el ¥ ASE oM HEHEe R 1~20E 3
FalA Adstdest |AH R HRle] ¢t Hug ZPHG
Zog g3yct? AsiH T A3E AYUT dele
FAAE EFF AG4E Bo] Heed, ol HEU
AFEHAolY] g Folm AR HIE Aol
o & Fulge] £¥-& trhe] A5 BZGFE vHEHA
Bozxy AU FET g AFE AXF F 7
og Bgstn AFe] AME 2} F Tl A
ZA edg gHEo] ¥ro 2 sl ol HH$de] 72
< Ha33] f el

olAE, & HuE FE3 V& HASHALE vk
H AFE AASIR H2AE AT dole AFE AR
AHg-glo} 37] wFoll £3A71A] Y=g
Ztel AeeldF ARIF Fust 2 A 33 2En A
ahale] Aol FUW Roll=s AAEE F3 o] s
ojatgEAld oA 2AEE AFH st TuldA
glol dAdden fEAlokels 2% A ASD 37t
T AR 283 AFsi.
HaMYyE o
&3 192 F8A0A BFstn o] EXTH AR
FRAAAAN HoE A&H 2 VEd FES) 7]
g FHole olaFs A £Yd ZAA HAEBRAITHAE
st 7154 Ax3le AT} $& HERE
FAAE At on AYFE HEES <] fsiA

J Korean Epilep Soc, Volume 1,”November, 1997



& ARSI Ml e B AR 9o TS
slo} WAsole] L33 23 HAsdeln =g
FAAE 5L FAAI7F QIR o AFEF 277 A}

REAAY 4877 £530] BEASSHAT. LEe
-3%01 A28 5 23l 715l —E%El

| L

ol A AFF uhel 2ol 19943 129 %E 19973 8¥
7R 61959 BAE WFe g At TS Al 3Hd
& 2 HEIYHAE A HW8F 7154 A=HE F
Pt Fuz 2L 7|Ete] BeoM Al HAs
Fole 150919 EH 40.7%14 FAZW A& AUER
d dolt},

AFE ARG 71 1900A 2087HR 2 HT 8.2

Az YA 27 ol fAEEY A9 607t 9
Fed o= AFAYF TEFEl & A 28 #A8
AAx 2ele AFE ARt 23] Yo «E
oltt. tdE E7A BAEAe] = I3 (interictal
spikes) 27e 2 AA&S st

ATE AR B2 L ghof] 71&3) vie} o] Ta-
ble 1o YERIRT & HFY9 JdoigHa 5999
PEANT F S Aste HaF 19 FSUHATTFAA
third o BEhd Hdo] washe AR WHHA
A 1oelM BEREURE H2AEAE 3] £
& ATl DA Fdol disiA vlmA & 8x8 A

AFE AYEY 1de AYF Hde3Ee 2o
AFE

198l A=E AAsIAo} st & Aetelrgoz ¥
gtol A5sle] AFAUF 24l HFE A ANt B
9 1dE 43F ] 95 AFRE HIEEE =3A7A 92

=3} (electrocorticography) & 7183194 33} (interi-
ctal spikes)E SRISIAAN HALARAE HAg d ¢

J Korean Epilep Soc,/ Volume 1,/ November, 1997

s& 0147 858 ¢

B

A8 7 oAl Aol ol I HER

AR E UFl AFHAAT of it wEse] A
ol
Y 2L W&Ec] 25 A7 B2 2719

f'n‘.

e AL YD FFETE 19004 olxEEAldl
AFEYL AAGDL FEHEAES VHLFol Al
%] 3ol & AR 58l M (58/61=95.1%)04 4FH
o2 4713 ZRYZ AAEE NPT F AU

e gk AFAUF HAAAd 158 o A4
“5}71‘4 A EHoZ ol aATAY S AT E ohE
Ao YRS BY 2doE A AIHEY
9 Hz2 FAF BAFE0l A&H HEF WY
2 7521]5 vhEsledof k.

E5HURAS FUdohvt R BEH 2& WHio] glo]
9167‘ A=A o] 7o) ej4lslo] AFE ARl 1545
golle WEFITAEE #usdn. 2549 FEF
lewA GG S KR 5915 3de st Abet 9
OAAAZERE peisted W&o HE -sintT2E7A] A
AdtQ o] AYRE 3dE 22 o] WA A W
Z2728S W AASNNL. ® A FFHTH] &4
slo] %Fe] u]E At =E A P‘”"H fele BF &

Zog HYHE Aol #lxo] JFHoz FRFEAE
& 4 AUt HET uke} 2o E—%."ﬁ"i 7+ o] BT}
Aol A Bt FEsHA Hristn FHe] B35
i #Rlsly] e vlm A FE A AS5E Adske
Aé Mzstded (Fig. 1). 4AME T wtet 33715S

Edhz gHollA] 2t o] AR ope} a5 1%
& B-& (irritable zone)7HAl Xgate] HAE BHHA8HA
3l ch, ARt $4F (central sulcus) FHe] 7H 54]
dMe BF uf§ Z3d HAE sHey 3de g @
@5l d784 (multiple subpial transection)$ E%¥Hsid
-"r%ﬂ‘—“—"— BESs vl 988 Tt

F2% Q7R HF 16.2087 FHBRS D e

ol

01% glzte) A X 8432 Engel £8/Y 4 Class I°] 39
d), Class 17} 104, Class I1Ie} 3o, 18] 1 Class [V7}F
39t} 71%5d A=3E BHo 3% 8z} 5

| HE3F
oot ¢ thgtd e B dAE s ed 1
o & A9 s5ele] BAE Ve R sl HEEE AN

' R= K<)
’LE"E

Az} 242} 70.9%. 18.2%. 5.5% B 5.5%A2™ Class 1%
I8 X9 89.1%4¢c) Fdz FEsl A 84H S
B4 Ad AT, £5Y 2 1599 B2ee9Y

95



2IZs2 M ISH JTtE A

Fig. 1. A : Subdural electrodes covering widely the whole right he-
misphere. Depth electrodes are inserted at the insular cortex.
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9] 7Hd o] X wAA o] 953t (Table 2).
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Table 2. Outcome of seizure control after resective procedures in
56 patients who had been operated upon for intrctable epilepsy®

Ecr;gsesl Temporal W;% Central Occiptal Multifocal
I 23 5 1 5 1 4
1 5 2 1 2
il 1 i 1
A 1 2

SMA : Supplementary motor area

Fig. 2. Scanning electron microscopic finding showing streptococc-
al growth on the surface of subdural grid which had been used sev-
eral times and sterilized by exposure to ethylene oxide(X15,000).

o] A=At YoM AFTN 2 FSol31A 43)& A=
£ At ARSI olAFEAld BE oA A
Zdo] Y49 434 24 & AAs] THFHNE T Z
7} 619 % 189 (29.5%)°14 10%<] #o] FZHA. St
aphylococcus epidermidis7} 7V %ol BA=AL (6) Ba-
cillus cereus, Propriobacterium acnes$} Staphylococcus au-
reus7} 2}2}y 3o|8 | 18] 51 Enterococcus faecalis, Staphylo-
coccus hemolyticus, Staphylococcus simulans, Pseudomon-
as florescens, Serratia marcescens 9 Enterococcus faeci-
um3ol BRHUTL. AAAE oldo] & HEE &
o] EFFYoU YRR Fdo] BAAE de e
20 ¥o| Q1 YA BASE Solg FAl7}H glol BHst
Ak £ 45§ AFL oA staasdte] ARl
o] 2¥3] AE5HEAE A A& £5F9 5%
Ug ARYnes #AFAT AQYTHeE Hole
A7 AEHAS (Fig. 2).
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