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| Abstract |

ore than 30% of epilepsy patients are not controlled by anti-epileptic medications. For
patients having intractable epilepsy, epilepsy surgery is an effective treatment, which pro-

vides not only control of seizures but also improvement of quality of life. Epilepsy surgery can
provide complete seizure control in over 60% of patients having medically intractable epilepsy. In
order to identify surgical candidates, various diagnostic modalities are being used. The value of
video-EEG monitoring and MR imaging study cannot be over-emphasized. For certain
circumstances, other diagnostic modalities, such as PET, SPECT, and MEG, provide comple-
mentary data. If the findings from these non-invasive studies collectively indicate that the patient
can benefit from surgery, surgical resection can be performed. However, if the findings do not,,
invasive studies should follow. New surgical modalities for the treatment for epilepsy have been
developed, including surgical resection of epileptogenic zone or lesion, disconnection of epilepto-
genic zone from the surrounding normal brain, and neuromodulation, such as vagal nerve
stimulation, deep brain stimulation, etc. Also, newly emerging diagnostic modalities, such as high
tesla MR imaging, magnetoencephalography or brain mapping technology, can help select
surgical candidates more easily in the near future.
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Kwan¥} Brodie (2000)2] Z3}E B 63%2] AE0]
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s} A3}, o] o] A} FZ(structural abnormality)
o okgl 2l zA YR eA|ut e AF L nle Eu)
wghA] o]2fgl Afolle HFH o8 &3 55 1H3

of Fet(4).

e WA Aol o oS St olg AR,
ohyd v o] Jofshe] Hehg sk Rolek. webs 4t
2 Yoyl ¥ gote 2 Zlol 7 Fasithn & 5 o)
o} olF 915te] MRISH $814 -5t 24| (video-EEG

monitoring) & 7|¥F0 2 3} PET, single—photon emis-

sion computed tomography (SPECT), magenetoence-

phalography (MEG), 707 A7]4 2] 7 H(intracranial
electrophysiology recording)¥} w8 (mapping)& A&
SHL 5, el 6k ek Al £
b AL A e A6 S
=-2 Figure 1°ﬂ EA5FI

=77 o)

INPZES A TR S,

W A S Fote] 714 Akt A7 7
T AES 2SS S8 3 AR Az 5 19
Fd, w2 o] mhr| = A g3 4= Qlet. mEgk myk
(phakomatosis), 4] A|A(mental retardation), A1
o]4H(gross congenital abnormality) & % A 5

2% 9 v)E 5 9k

2. Ljul At

A7Vl A3 video-EEG ZALS Al 2= A =
A bz dh AL o] | te] wste) 7hd o] X8 RS HE
8] A = Al e, o]Hgh 2|2 o] 22 7k Wt

” J{

A 591} ol el BAIE WHele Hl 2 =Rl Hih
Bel;d-ﬂ- ﬂ%(mterictal EEG)PJ ZJ—@%&: F-2ellA

1%E‘rl4~c HOE 2hS 2 olrk, 941 79 (scalp) HSolA]
FAFE ShaL o2k A R VI8 HASE 8%
5 ARe7] olele B¢ et A= AAHgrid) 2
A=A (strip) = AAAY, 4Rl A= (depth

electrode)& A x|k T ST

= = 1 =2 27 = T A=
Zhe A tlEo] FEA BES|oF 3k 7154 o2 S
¥ 74 2= 2otk

[ = | =
o) gk JakIeh, 53] MRI 2 PETS] 231e 714
HAE 2= H 2 TR0l Hlorn, - 8 Bs) A
= ol 24 715kt

MRI (magnetic resonance imaging) 2 2] W (gross
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[ History & Neurological examination ]

v

[ interictal EEG & MRI | =) [ not compatible with epilepsy |

é [ compatible with epilepsy & severe enough seizure burden |

l video —EEG Monitoring ]

[ SPECT, interictal and ictal ]
PET
MEG

[ surgical candidate ] —Pp [ not surgical candidate ]

v

[ ifcongruent | [ ifnotcongruent |

v
surgery | not surgical candidate
< >

Figure 1. Diagnosis and triage algorithm for surgical treatment of epilepsy at the
Seoul National University Hospital.

< Jjoll 7.0 T MRI7} E019} 5 2¢
A Atk 23k 777} 2 Ao 7|sln
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A}7]5 83 < (magnetic resonance
spectroscopy)< A &S A5
4 9lE 7ol MRIgL FY3 7|72 =
st Qle}, 2o AL AAAIT o} = 1
Aol et Balak) ZrEo] A
24H0).

Pz o3 (diffusion tensor imaging)
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2 o183l Pyl WakE FHseks
2ol giuk. 7ol Sl B, olelet 8

Wz FE o183ted 1 AEd(connec-
tivity) &) M3} Bje AFSo] AgPsia
A7, 8). H 7IeE& HAFE 7% MRI
(functional MR, fMR)E o]|-&3}of t}oksl
24 4] 7)59) 917, 54| olo] Jee] A
st =43k & JTH9). B35 HI T
sl 785 ML 241 )
Fgoh MuRel e ol b2
Flsl= A7} ZlegstkaL lek(1o, 11).
&l o] 8} AAPH 0 2= PET9} single photon

ﬂ!lﬂl o>"

structural lesion)& ZroPl= 2L vf9- Z 931t} dfu} 7 emission computed tomography (SPECT)7} 1t}

7} Q= S5 I 9wt oy, ZF9(extra- PETE 32 I3 UIA}E o] galt}, 2571 3ix)|
temporal) F2e] ol 22 ¥ o] gl $Apr} 4 18-FDG PETE 3F S| WS 5 2fSellx Ak
gl gatel vlate] 1 A= FHo] A psith(s). 114 At(hypometabolism)& WFERHH &3] 1 F35, = A%
G OO APE B AU 0% SRR Bel o S PRI AR ek oleia 5l
749 MRIZ #f|n}e] ¢]=(hippocampal sclerosis, mesial T FE =59 At 73 dAsk)

temporal sclerosis)& WASH = Qlt}, & T1 4= 3l 2209] 714 B ZaA 7HEEAZ ubAsH) ¢
A sfuke] A717F HolA G &2 T2 Az P e & PET] -840 Ml a2 WEx|uk Zoote] gf=4d 3F ‘01]"1
fluid attenuated inversion recovery (FLAIR) 937dollA] L 7idednels 210 2= 9l o a3 HAApHolc)
kel ABAwot Sebt Qe Aol BAELG oleld @ WA EEG AAHE A% e 43 A subdural
MRI o) 22718 Wefeh] o]t 2 dx|ahn, tii grid) & A F-91E 28] 93 ARE Algsl=
ol WA TP A T2l ok A3}, 53] v dold A T e (12~14).

S(cortical dysplasia) & 37 Zleto] 2k =] gk H | olajat L= thA} o) ke B x| 9ka AlA) ¥ A
thate] MRI¢] Sgto] F7fsar glt. o] #EAE B A7) YL ek, 53] benzo-
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Figure 2. A) A 27-year-old male patient presents with chronic epilepsy. Preoperative T2-weighted axial image shows indistinct gray-
white matter border in the left frontal lobe.

B) Preoperative 18-F-fluorodeoxyglucose positron-emission tomography (FDG-PET) shows decreased metabolism in the left
frontal lobe.

C) Preoperative ictal single photon emission computed tomography (SPECT) shows increased perfusion in the left frontal lobe.
D) Preoperative magnetoencephalography (MEG) shows clustered interictal spkes in the left frontal lobe.

E) Invasive study had to be performed in order to delineate epileptogenic zone and adjacent language and motor cortex.
Epileptogenic zone is in the left frontal lobe.

F) Postoperative T2-weighted axial image shows resection of the left frontal area. Postoperatively he becomes seizure -free.
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diazepam receptor?] flumazenil-& ©]-83F PET7} o]
AT H(15).

SPECT (single photon emission computed tomo-
graphy) A AT &9 o83 7ol o
HhA o 2 wbzto] glg vl 59 dAE Fofste] Hodsl= 4
$(interictal SPECT) 7FaH 47} A8 F(hypoperfusion)
£ Holn I Fo s Fofate] ek g
(ictal SPECT) 28 FH-(hyperperfusion)E HQIt},

MRI7} %731 7+ EAtollA] interictal SPECTE PETO]
Hlste] 11 Z7H)7F Yob f-84] Xah, 2k (ictal)
SPECTE 79| PET9} H|S=8H ek 7R & Bt} A
SPECT+ £3| 259¢] 7+4 $ka}o|A] PETHT} $-83F A
o2 AY7ZhEal glvk, eyt BEkA] SPECTE M) &
Zolx 5 oY ells T AAE Fofsteiof Hw, 2HE Al
2 3 ol Aol wel S5 EE el 2kelrt glo] A
9 a4 ofelel 8l 5 k16, 17).

4. k|X} T (Magnetoencephalography)

A 7] B8 teah A7)%e) Walke 43
= AoR, Yoo Fgshe ¥ A1l Wele ST &
siet. Hisiote] 7bg 2 dpoli= Hshs WY R-SlolA
A B BHE, olE 5
#, 73] 0] Al sfgtel ShREAR A7) ol
3 57k 2ol I3k o) Mo A2 olg A
a7l 2 5= glrke Aol
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7F 4= (time resolution < 1 ms)S 7FA|H
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3] MRIU PET ol|A] o] o] 7w %] o= A19]3d 712
o F-88 Zo® dejA k18, 19).
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Table 1. Presurgical neuropsychological tests for epilepsy sur-
gery at the Seoul National University Hospital.

Handedness: Annett’ s hand preference questionnaire
General Intellectual Functioning: Korean—\Wechsler Adult
Intelligence Scale (K-WAIS)

Attention: Auditory Attention Span / Visual Attention Span,
DAUF (Continuous Attention), Trail Making Test A/ B

Memory: Rey—Kim Memory Test, Wechsler Memory Scale—IlI
(WMS—IIN)

Language: Korean—Western Aphasia Battery (K—-WAB),
Korean—Boston Naming Test (K—BNT)

Frontal lobe function: Wisconsin Card Sorting Test (WCST),
Stroop Test, Verbal Fluency / Figural
Fluency, Go—No—Go Test

Motor function: Hand Dynamometer (HD), Grooved Pegboard (GP)
Mood: Beck Depression Inventory (BDI)

ofe] Wl B2 7|oiE & Ao 7|t HaL Slek, &% in-
vasive study= A 4= 1S Ao 2 7|t Hc} (Figure 2).
5, x|9|7|sHA
iH 71S A B8te] 1M ] FUHARI A1
& Qlo] AAl7} 7Fsd 7915 sk Hr
(1) Neuropsychological Test
T HdA gl Zzke] F907E 7HAAL Sl sl o
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$1o) Ik W Se] AES wigto 2 54 o s 27
& % gick. o MRIG gl Baem ke AP s
o] a7} o] Wule] $1x)sh AABHE Hh oS T 4 9)

cleke utel Welsk WA 9 ul Selg slste]
WA St S0l Do 5 ek, E A} HopEo] A2

|
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270] Bad 4 ok, Ed W) 947} o), A

Zt-3-F T 2A2 A7k well= 0 A Gt 7
o

3o wige slate] TR AT AL shol A

wut 4 9 7% v o] B asitt

olggt HFA A= T ol Betet A= e A
A ASE Akdste] ghot Aekel A5 W2 Gl
Ae 54 Y 71 g € 5 dARE, Bt & 5
ek, wEbA sful B 13 <ol 9l A (intra-sulcal
cortex) 2] 2155 43k dl A7} itk whHel 14l
W A5 F2 FYolxnt A5 s AT F o] §e o

A L] ol
ol2fg NN 52 of= A-f-oll o FA ui A A%

ZFell thste] 78 AEjvict et 2oz} ek, R

=
2 A9 9 B (selection bias)7} Yt AL HASH= Ao
et web] 44 A A8 A A s B8
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A AR} g uf 34 off Folsflof ghct, ek H aahd A
9] A= ulre] thA] 53 HAE okl A=
ATH?21).
7Autsl Z-2 Al A
ZA]ol| 7]550] Y
wkzbo] A2ty

75l YA

A7ASE 7Fehe B8 28715 R A7 1e2 vt
S(positive response)& Helt}, &, 3 H29] 22
o] e AY o gt 2k, A7}, Al whg-& S A%
Aol 7152] B¢ FFHE A5slH 2 71%0] FA[gh
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w715 w8 sk A% Qi
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A543} cje] i 3
kAl E A A A ﬂloﬂ A AE AASHA eaL
© 2 A9} sulit A A} = $Hck(selective amyg-
dalo—hippocampectomy).
ol AL o1EX| LS} Finte] 9% 3cm HAEE A A5
o] A1]:8 A7 2tzte] el wje} chepsict,

g5t Z1&l (Lesional Epilepsy)
fg% 4% 5 alzw ovwﬂlol %

3. T Ol4o| gl
(Non-lesional Localization-related Epilepsy)

Haks)x] 9o FaddAd 7] Ao 7k

HHR 97} ket A5 o8 A vletEd s v

Aok 74

T2 ool

4. ClM ZFE (Multilobar Localization-related Epilepsy)

2l x| 2b72A ZFEl (Hemispheric Epilepsy)

St ool thx H(cerebral lobe)ollA FZ2221 o]
S /HIp 8512, 1 PR B A1
multilobar resection =& =W HA&S AlgE &
ek F2 Jfolola] 1 7H, Fls- 7}’\5 5T
(Lennox-Gastaut syndrome) -2 7FEA] 5 (epileptic
encephalopathy) ¥ 914 9 & A Z3h= =4
Zdo] o] Hrh28).

Yol Agho 2+ Sturge-Weber 5973} 1| do|g A5
(cortical dysplasia), 7 (infarction), 224 H3}5
(tuberous sclerosis) & AHA 78S & 4 Yo}, 95
ool 42 $19g0] A, A8 Pkl 2
2 uhg 2 918 Wk ozl W AQVAl HEY 5 9)
= Ao® delA lrH2s).

71 F R 71, A7 s, Aol 7ol =
tharel thufulatel] Wolel © M multilobar resection, 1
A et HAle S Al gt tiey dAlee] A9 &=

7]0lk= 714137915 A elgk th o] th=R-E Al A8
o, e 4 d Adete] el vdH =4, 7
o] ot3} 5o &2 218k Mgt WS (encephalopathy)o] =

2] °L7ﬂ RS ‘:} 01315} S-S qlol7] flsh H2el
5943 S RhE Al Sk o
a5 i]'L ke S AR5 i+

Wt A<, functional hemispherectomy)(29~31),

5, ZHH A Hrllz 2|9 i WHE
SHARE 717 bzto] @ Al 7 7P—L - ol AR Y

[

|
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S AA 7V 3 w59 Bl
, Th= ]“I'EO] " 5 gl o)
Flo] $kx)7} op 3 whate]

¢

o
%

WG g Fole o] ®tt

@) oA A9st A7l (Multiple Subpial Transection)
A g dodleE HESel Fa% 7ol s A

5+, AAE 3P AT Aol ol = it olEs

A5, A} (projection fiber)= B71 £31, 93H(asso-

ciation) 2 ¥ HA-8-(callosal fiber)gt A7isld 7H2 dF
To) 1 W2 I 2 e 4 92 Aolehe 71
02 7000 g Aetel WA SH HeITH3),

2) =5471<(Callosotomy)

HZFA7NeS di7l w=F(corpus callosum)S A7H5He]
S teyte] A FefstomM hdutel &k A
32 2pdste] 13217] 23 A= L2 drop attack)ol] 28k
2A)S RS 2= Qir) Zaded] gl 7hASuIE el )
S0 S S AR
2 AR 2SN, 55 F HFRAL <)
3 E- 2] (dissociation syndrome)o] ¥AE 7154
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3) n|FAAA=<4 (Vagal Nerve Stimulation)
AHAZ X 57} =R AT, Zéxﬂ%g 37 ell= o

$7h 91 % Ik 5, o] QA Heloln o] A

(
i

e

Mo
ol



2= Aol ER1xA] 9= 5ol m|F
2 5 ek, Y& vFAES AS3H33~38).

4) AF =A== (Deep Brain Stimulation)

3l PF o2 nF AT gt
435S 7ML Qlet. & k=R X 57t HA| o, HA
£ & 3l A7 i deldt. MAPdH(anterior thalamus)
AFslall(subthalamic nucleus)ol] A=21S AR5}
o

3t} (39~41),
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2 3 W]
23] Q1014 5B 66%T T R FAe] A
= 460, ] 94 273eh, W) A7i%o] o
i) A% B 20EL 350, T el 2
Ae) A= 16% ek,

AGTELols S 524 ol 24 BEE 9 S
thhom w9 e 66l 9 25 7

o] Z-9-ol= 81%0x] Wzto] £k A E Qi)

Téllez-Zenteno (20035, 2007)¢] Hatol] &Jspd 4<%
T PR B85 TAhRE A= 579 HEY B
14% Q3L 50%014 & 714 eE @Al 248 5= 9llx
33%0041= ofg] A4 AAE o] E83lof At SF
S E3ste] HA 7 § 2aE B 20%04 3
A B8-S AT F ANH 41%00A4 g 74A] SRRt
588 IikaL g}, Arole] 497 o] &9 Hlste] 3
HAIE =Y 7Fs Aol o =30 e 5 ko] glolA|
APGEE skt Alee & Fell= Bzt gldl
719 ihz; Al gl sl ol o] A RERIA o)
WS WGITH2, 43).

Spencer 5(2007)¢] ZA3}ol| o5} ko] Z(health
related quality of life) 9A] = & ZolHch. 4k A2
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