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The Performance of Ictal Brain SPECT Localizing for
Epileptogenic Zone in Neocortical Epilepsy

Eun Sil Kim, M.D,, Dong Soo Lee, M.D., In Young Hyun, M.D., June-Key Chung, M.D.
Myung Chul Lee, M.D., Chang-Soon Koh, M.D., Sang Kun Lee, M.D.”
and Kee Hyun Chang, M.D.”

Departments of Nuclear Medicine, Neurology', Diagnostic Radiology™
Seoul National University Hospital, Seoul, Korea

The epileptogenic zones should be localized precisely before surgical resection of these
zones in intractable epilepsy. The localization is more difficult in patients with neocor-
tical epilepsy than in patients with temporal lobe epilepsy.

This study aimed at evaluation of the usefulness of ictal brain perfusion SPECT for
the localization of epileptogenic zones in neocortical epilepsy. We compared the perfor-
mance of ictal SPECT with MRI referring to ictal scalp electroencephalography(sEEG).
Ietal ®™Tc-HMPAO SPECT were done in twenty-one patients. Ictal EEG were also
obtained during video monitoring. MRI were reviewd.

According to the ictal SEEG and semiology, 8 patients were frontal lobe epilepsy, 7
patients were lateral temporal lobe epilepsy, 2 patients were parietal lobe epilepsy, and 4
patients were occipital lobe epilepsy.

Ictal SPECT showed hyperperfusion in 14 patients(67%) in the zones which were
suspected to be epileptogenic according to ictal EEG and semiology. MRI found mor-
phologic abnormalities in 9 patients(43%). Among the 12 patients, in whom no
epileptogenic zones were revealed by MRI, ictal SPECT found zones of hyperperfusion
concordant with ictal sEEG in 9 patients(75%). However, no zones of hyperperfusion
were found in 4 among 9 patients who were found to have cerebromalacia, abnormal
calcification and migration anomaly in MRIL

We thought that ictal SPECT was useful for localization of epileptogenic zones in
neocortical epilepsy and especially in patients with negative findings in MRL

Key Words : Neocortical Epilepsy, Ictal SPECT, *™Tc-HMPAO

A =)
B =8 19%59E Medgtayy Az Q7uE02- ) R
95-200)¢] BZZ o]ZolH e A AA zhde E2FG7EEe vlste] 7HE Y

— 445 —



— The Korean Journal of Nuclear Medicine : Vol. 29, No. 4, 1995 —

7) AFH Y. AR AR FBARE =
A ERAVANAAY FEEA B2

AAs ARE F gtk 3
3

N

Nll‘J 2, NZ'.E
o
ir

o)
o

o>

o
K3
e
o

2o Toal e P
>rL__VLrtrJQl>ii21ﬂm\m

€ il A HAdAFEH
FEE st AZaP=E HEH
wrzty] 3l % (electroencephalography: EEG)
Pol AAHAE FAg AV FBIY Y (mag-
EE WA %

2
H
W
ox
N
)
2
X

Mu HE o
B2

netic resonance imaging: MRI)
w27e] HERF ddFAdE29Y(single photon
emission computed tomography: SPECT)o] B%
Aol WA stguiwolt),
MR G4l Hejsla ojato] Hol= AL o
7 24499 P54l At 29y SEIBENA
sietoldo] Mol Z¢wE AAYLE MRIS
ool mol A9t BA ok )
Uehd xA38Kcerebromalacia) 5 #H47 Az 7HE
ﬂﬂ%i::l% 242 ARE Sick @2 A
I= MREY 2z7] ¥
F3ltk= Bt 9l MRI
moh— 27} Bolx WE A HAdURANE
oy & EH ¥27] EEGE =9 227 SPECTZ
H2E &S £ Uk
MR=Z }3%74/\].2. -c‘s]-ﬁ-oﬂE aﬂégﬂg}ﬁ o])d— _',]7].
AEW= o] FoUt NHAYWAUAR] dolob & T

,,
T o
<
=
4
el
=2

7t 3, 98 g AR o= Bt 7EYIAY
QA Fojop gt} HMFAEYo|Y 1EE WE F
& F 22 2 Azt gag gysie o 2

Aol o A7 AgHololx sHedtd AYae
=Y AFLE FolL HEWH F IR TE E‘x‘% Aol F
o 2 ‘%l°%‘ °] ¥9g ¥&7] SPECTZE 7153

%01 %EP #x7) SPECT % A

7] #49 5‘]”}5 ].oﬂk] ak
27 HEF SPECTQ/] Hr Eeige Z:/\]-rs‘}jj_ MRI
27 A AT vuste Py H¥EH

o
SPECT®| ¥2%74d%S Hrstgich

CHah 3 ey

GEXNEZ ZHEA Yol FEEMN TF s
g AAY e AnIAE AEEA 2148 i
1, 33 169, ozl 59 olgley, dHEEE
Al A 38A7AA 2 HFAHL 23E7AHAH.
)3 EFolA AdubEd AFEH HAL A7G
4 (semiology)e] o3, w@zty] 9 2zt THy T
ZAAY, MRI, 227] H8F SPECT 5-& 4AIssch
waly] HEF SPECTE #xle NS gusty
2477k vt 2 FUFFAEHA #AST
zto] AlFEE ZFA Fudty JY HMPAO 71Ed
30mCi®] *"Tc-04 & &gl Ex|stn FHFAL
Aok FAFE 1- 3/\12_ A A7t AAHAE “ﬂ
#9g AFEGn, F9ude sl £ =
717 A 2"6‘ T 3%53I= SPECT 7]-“1]3}
(Prism 3000, Picker)& ©l&3to] S5 gzHddA Al
P& wgoz 948 Ao’ SPECT AL 4o
771%43, sEEG 47, 283 MRI 2738 <
3 AHA 29elde A¥JUE FHFAPL B=

il
ol

EA

gen BE FEHA #FI/IEAE FHSEEW, 2
HAE dAHAZ B

MRI= 15Tesla 71A(Siemens)& AH&3to
TIWL, T2WI¢] Jauiy, #dddyd 2L Adaad
2 dx HIdo] nglAA R EAse FuEHH
g Atk EdAELE AVIeYE Fasty
gx7] EHEAEAA HA7]1E 8A4E Hole FH=
ARsA

9ol Al FRARF FAMLA AIZME FHE T 3
2RE 75%712(19, 28, 40, 51, 52, 53, 62,
64, 75) ThFEH L 2F o T HAE g o]
A3, 24=(62%, 622)e H4E X 2 Aed
.
o] 243> 3] Wl d (heterotopia) 3} ¥ EFo| Fit
g AR = gl A A9k Th

2 o

SPECTE 144(67%)4lA > =}e]
QAd] YFEAE BT

wa] HEF
W% 2Rl

— 446 —



—Eun Sil Kim, et al.: The Performance of Ictal Brain SPECT Localizing for Epileptogenic Zone in Neocortical Epilepsy —

Table 1. Results of Ictal SPECT

Hyperperfused Zone According to sEEG  Cases
Concordant Hyperperfusion 14
- Frontal 6
- Lateral Temporal 4
- Parnetal 1
~ QOccipital 3
Wide Area of Hyperpersusion 10
- Frontal 3
- Lateral Temporal 4
- Occipital 3
Hyperperfusion of Ipsilateral BG or Thl 7
- Frontal 4
- Lateral Temporal 3
Hyperperfusion of Contralateral Cb11 4
- Frontal 3
- Lateral Temporal 1

BG : basal ganglia, Thl : thalamus, Cbll: cerebellum

Table 2. Results of MRI
Findings of MRI

Cases

Cerebomalacia 6

- Frontal

- Lateral Temporal

- Parietal

- Qccipital
Calcification

- Frontal

- Paneto-occipital
Migration Anomaly

- Frontal
No Regional Abnormality
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Fig. 1. Localizing performance of ictal SPECT
compared to MRIL
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a, e  HVIPAO Ietal Brain SPECT

Fig. 2. 20 years old female with right frontal lobe epilepsy.
a. Ictal SPECT showed right frontal and contralateral cerebellar hyperperfusion which is
compatable with origin of abnormal rhythmic activity in invasive EEG(strip).
b. T2WI MRI showed no regional abnormality.

Pl e HMVPAO Ietal Brain SPECT h.

TIWIMRI

Fig. 3. 24 year old female with left frontal lobe epilepsy.
a. Ictal SPECT showed left frontal, temporal and contralateral cerebellar hyperperfusion
which is compatable with propagation of rhythmic spike and wave discharge in SEEG.
b. TIWI MRI showed no regional abnormality.
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