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ABSTRACT

Purpose : We evaluated usefulness of ictal *"Tc-ECD SPECT in temporal lobe epilepsy (TLE) patients for
pre-surgical evaluation and also correlated ictal SPECT patterns with the semiology of seizures. We also
investigated whether there are any differences in ictal SPECT pattern between temporal lobe seizures
with or without secondary generalized tonic-clonic seizure (GTC). Methods : ctal SPECT was performed in
26 TLE patients who had unilateral hippocampal atrophy (20 patients), other focal temporal lesions (4
patients), and normal MRI finding (2 patients). All patients underwent temporal lobectomy with a mi-
nimum 27 months follow-up with excellent post-surgical seizure outcome (Engel’s classification class I).
During CCTV monitoring, *"Tc-ECD was injected during ictal period in all patients with a mean delay of
37.5£13.3 sec after seizure onset (mean seizure duration : 99.3 + 38.0 sec). Ictal SPECT was visually
analysed by two blinded observers. Results - Ictal *"Tc-ECD SPECT showed unilateral temporal hyperper-
fusion concordant with epileptogenic foci in 25/26 (96.2%). The hyperperfusion of the ipsilateral basal
ganglia was evident in 12/19 (63.2%) during contralateral (or predominantly contralateral) hand dystonic/
tonic posture. The contralateral cerebellar hyperperfusion was observed in the 6/26 (23.1%). Seizures
with secondary GTC at the time of injection showed brainstem and bilateral thalamic hyperperfusion in 6/8
(75.0%) and seizures without secondary GTC showed brainstem and bilateral thalamic hyperperfusion in 2/
18 (11.1%). There was significant difference between two groups (p<0.0%). Condlusions : |ctal *™Tc-ECD
SPECT is a useful method to localize the epileptic foci for pre-surgical evaluation and the hyperperfusion
of bilateral thalamus and brainstem is significantly frequent during secondary generalization of temporal
lobe seizure. (J Korean Epilep Soc 3 : 180-185, 1999)

KEY WORDS : Temporal obe Epilepsy - ictal SPECT - T**™ECD - Semiology - Thalamic hyperperfusion - Brainstem hyper-
perfusion.

*"Te-HMPAOE ©]-8¢ SPECTE 71&¢] 22 Z(jctal)

N & 7 W=7 (interictal) SPECTe] B3918HA AMggo]

Set 2R welh vis e HE FEET ARE Qo)

AR B fae) £ AARA SPECTS Mol 2FoA ok AHE Holy] mEolth? dAriA
54 ¥ 9% TALAEH (epilepto-  *"Te-HMPAOE o] £3o] w7ty T& Wzl &= SpR-

genic area)®] YAE AHeh=r] 2T JLE P} CTo tig A7) o] dsle] Arh. F2 Ajzo] Bol A}

W eI, el AR}, el gta) a7 93

Department of Neurology', Nuclear Mediciné’, Neurosurgery’, University of Ulsan, Asan Medical Center, Seoul, Korea

Hyety AR5 Department of Neurology’, University of Hallym, Seoul, Korea

AEg) sty o ghr) &t & 9] &3t Department of Nuclear Medicine’, University of Kyung Pook, Kyung Pook, Korea

MAMAL: A5, 138-736 A& $9-7 9% 388-1 TEL : (02) 2224-3448 - FAX : (02) 474-4691
E-mail : jkkang@www.amc.seoul kr

180 J Korean Epilep Soc,”Volume 3, December, 1999



£5= *Te-ethyl cysteinate dimer(*TcECD)= 4]
o2 *Te-HMPAO®] 71 A eleilx g o] ZiA
o2 FolA = UH S B3 SPECT AHEE & e W
A ojekE o @ ofake] Aol Fm WA 8EHA 07 kg
o] ¥t} old Folld HARAS tiFoR dfo] w3}
% *Te- ECD SPECTS o] §3te] o|3e] wzt= 3 ¢
Fdatel el disl /\BB% AFE AAH 57 ol
Hel 5o A o = gl & & 24 o] A F
<2 ZAHo] &A #aE ﬂx}‘l‘% gz *Te-ECD
SPECT®] 29 71X 2 ¢/d2zdzte] Aagdd] el Ae
g A7E olf o= itk Ee Netwon & %
Z SPECT A7dA] o]zpag] Axdzto 2 AgPd 729
NHHAQL of AT oy DR &S AR Fo
Zpo| 7} lvka sigich. AT oA FF gl
oz A4l ‘*4 o] B3R Rz} Fof] FALE
AAs | F FAR Aol ®Te-ECD SPECT
olm g ol 7} R A7 Zlo] gint.
ARES &5 AAls F ﬁé‘_‘ﬂ‘l}ﬂ 44 s HAY
=0

on, o
o
b

3z Azuto] Y& 2689 54
&% A FAARA *Te-ECD SPECTS] %‘EE A E
T 2% 7149 94533 *Te-ECD SPECT &7
o] AL AW R ATE NFPSAT BT FF
7HA SR A HEHLEE A Folg 9o} o] 2 Als}
= B A oHEo] Folg 7ol *Tc-ECD SPECT
A7 oulgh zte]7} SRS AFstaat AT
oy A g

1. O

199541 19 5E] 1997 49 7HA] H Sde A8 gt
A7 ZAE] st I E5E AR vy
o HspAle} A & o Te-ECD SPECTE A& +

2o AA&L v A7 Engel’s classificationl A
clags 1(A3o] ¢4 Baf T Azxy &g gapo] &4
26M< o S £ F exe dd #E7IE
A2 24 Lol

gizte] P A¥ L 31403 BE 3k protocolol]
g} A7skAel Al A173934lE] HAHneuropsychologic
test), 3 A7) FH G BlY 2 HozALE Al
¥ 2y BHRFL Fvke] A5 FHoR, AT S

J Korean Epilep Soc,/Volume 3, December, 1999

o) 7] B4 (coronal) WA FHE AU Avdshe
sﬂum T, %zaowow Prrm ofn] QoA &l Qa

TG GE Aol

H)t) @ ¥ 37ARE 10~20 systemS o] 83t F9H =,
HYE AT Q25 AL BE Rl A5t &7
ZEA B8e FUe T Hte HaHAE Algesit 2
E #xjol|A] i} 3 SPECTE Al3e 23 921 vt
~u 5t Al 7129 QAR s BT 49
o] elaepe AATY Fo Y& T2 FE A o1l
A4 (dystonic) BEE 7134 (tonic) AA7E YA B2 <]

AANARC R AYH =
wz) 2 Wale] AR 9 25902 A9 (ocalization)
AV 29 (lateralization) H& 240U

2. EGD®| 78 % U 5 SPECT| 1Y

2 APtk Ado] 24 o} 7% Hug g AR
o oFE-S Flstaal WA AHE & FA|A 30 mCi
9] #=Te-ECD(Neurolite®) & 18] ol $2} ol 3
A A AA AR A8 ekt BEe] B4
st Hug wel Fgeigth RE fxlelA ek 79

B3R gtolut O]i} AAAE A o] Fo
B e it 2™ A

£A17ke 99.3+38.0 0|3 Aeis) 9949 whezy

A& sA] %’%‘Rbﬂr.

3. ®"T¢-ECD SPECTY ¥4 gsdt BY

SPECT %48 TRIADSS -+ TRIAD XLT(Trionix,
Twinsburg, OH) 2% = Znzhets ol &stsdvh. TR~
IADS8S 24 %718 A&etd ., TRIAD XLT= £
o By 22718 FEAAG A= G 402 THLE

3% A 717} 12029 34 vg] F9E A HaA F 12070
o] EAGAS Aim, 128% 128 WEH AR ARE FF

181



F7E HEUM ECD SPECTO 288 217

Blo] 531500, WE$2 o347 (Butterworth Filt-
er) 2 o3} 3 GEAL] o3 AFAsTt FAo] 2=
TRIAD88® 3.56 mm, TRIAD XI.T% 3.2 mm 93t 7
) HA AekA] ghskt @] e we] gl
H7| ARl Bt =E kS A sta, AFHT 20

HE At

)

9 B dF/ SrP BaEE 49 dd o Hojsten)
%7= Fisher’s exact test® o]-&38l] p zto] 0.050]
td 7F BAA LR ouirt kA skg).

ol

H

H M (Table 1)

W2 Z “mTe-ECD SPECTe] that JAHEAl e % o) 1. #2&F & *™c-ECD SPECTY 59 A
gt oAbyt 747} Balel] e YA AAS oA E W2 F ¥ Te-ECD SPECTE 25/26% (96.2%) 914
3 oA §ehdeR B (visual analysis)ele] B WA 9o Aok B2 2540) AR ZALAL
SS9 ool DA GBS Gl o WA BT 268 3 199 (T3.1%)904 259 AR 2k )
o 2k WA 2900 i Zke] g e Wi uky = 22dRT o2 2Ty ge AA At 74 (26
o FLRS W3 F /) olde] A GAOIN L 9%)9) BAeIAE BF 2k US 257 92 25q
A EF 7P ARG AFshe Ao FPez A oA wzs nvhgoz Y uky = SPECT$}
et 1A, A B MRk R S ASH T Hni2g)e] dX2 A Rw SPRECT 4] Wt 2 Huls)
M ooldel BellA 1l HAE A Ho e wAn Z9EAd 209 3 19%(95.0%)0)A] 2k = =T RpeD
Table 1. Summary of ictal SPECT finding in ail patients

Seizure Injection  2ndary [ctal
S A MRI findi i Semiol Ictal SPECT
ex ge inding duration time (sec) GTC emiology Cta EEG
(sec)

M 28 Normal 58 13 - t T (m=l), rt BG RL

F 18 Normal 81 42 - Lt HT it T (<), rt Th, it CBLL RL

M 38 Lt temporal lesion* 88 32 + Rt HT, GTC Lt T (<), It BG, b Th, BrS G

M 27 Rt HA 83 37 - Lt HT Lt T (m=1), It BG, BrS RL

F 25 Lt HA 97 79 - Lt T (<D LL

F 50 Rt HA 36 26 - Lt HD Rt T (<, t BG RL

M 30 Rt HA 500 37 - Rt T (m=1) RL

M 27 Rt HA 95 60 + Rt HT, GTC Rt T (<), b BG, b Th, BrS, It CBLL G

M 31 Lt HA 57 22 + Rt HD, GTC Lt T (m=l), b BG (I>1), b Th, BrS G

M 37 Rt temporal lesion** 90 48 - Lt HD Rt T (<D, rt BG, 1t Th, It CBLL RL

M 37 Lt HA 129 44 + Lt HT, GTC Lt T (<, It BG, b Th CBLL LL

M 41 Rt temporal lesion*** 110 39 + GTC Rt T (W, it BG, b Th, BrS RL

M 29 Rt HA 55 20 - Rt T (<), 1t BG, 1t Th RL

F 40 Rt HA 83 57 - Lt HD Rt T (< RL

M 29 Lt temporal DNET 63 17 - b HT Lt T (<), &t BG, It Th LL

F 23 Lt HA 71 54 Lt T (<), It BG, It Th LL

M 27 Lt HA 104 68 + Rt HD, GTC Lt T (<), It BG, It CBLL G

F 29 Lt HA 66 32 - Lt HT Lt T, It Th LL

M 30 Lt HA 70 19 - Rt HT Lt T (< LL

M 31 Lt HA 103 35 + Rt HT, GTC Lt T (m=1), It BG, b Th, BrS G

F 28 Lt HA 130 57 + Rt HD, GTC Lt T (m=1), It BG, b Th, BrS G

M 27 Rt HA 77 29 - Lt HD Rt T (<N, t BG RL

M 19 Rt HA 108 20 - Lt HT Rt T (<), rt BG, It CBLL RL

M 31 Rt HA 105 31 - Lt HT Rt T (< RL

M 48 Rt HA 70 24 - Lt HT Rt T (m=1), 1t BG, b Th RL

F 28 Rt HA 53 32 - Lt HD Rt T (b, rt BG RL

Lt : left, Rt : right, b : both, m : mesial, | : lateral, HT : hand tonic, HD : hand dystonic, T : temporal, BG : basal ganglia
CBLL : cerebellum, Th : thalamus, BrS : brainstem, RL : right lateralized, LL : left lateralized, G : generalized

* : carvenous angioma, ** : encephalomalcia, *** : ganglioma
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Tc-99m: ECD ICTAL SPECT

CORONAL

Fig. 1. Focal increased perfusion on Right temporal lobe, and mild-
ly increased perfusion of Right basal ganglia, but no increased ac-
tivity on Left basal ganglia and both thalamus and brainstem in pa-
tient with temporal lobe seizure without secondary generalization.

SPECTe] 29% =5 S99 XA H 3yt 945
AE 19(3.8%) 1A SPECTE =39} B 502 &9
9t} 6(23.1%) 901 4E T A LR F Hvte
oln] oFEow Mg Hol F9HA] Fghov FA F
SPECTE 7HAHMAE 2ul2A &9t o A7 %
gAto] el 279] Fx} BFol|A] WA F i *ECD SP-

ECTE A8 AE Stz S8,

oo = 26 F 157 (57.7%) A
AW BE VAN #EEAL

B(1.7%)01 e F5 /A 8§ S/ #EE

7do] o|al H2lg} =7] HH =

# 22 89F 69 (75.0%) 04 &

ECT& %43 33 w7te] E7 $7F 24

7t 2 oyl ¢ BRI gld 187 elA =
KR

Zte] FR37E Qlo] % AVl Ei
A7} 19(5.5%), €5 Al ARF7HE B «7t
6%, VA 109l e Hzteu Adel ER/ F7F a7
=]
B

B A ik ol MAIA R A PHA| ¥ B

J Korean Epilep Soc,/ Volume 3,/ December, 1999

Tc-99m ECD ICTAL SPECT

CORONAL

Fig. 2. Increased perfusion on Left temporal lobe and increased
perfusion on both basal ganglia, both thalamus and brainstem in pa-
tient with temporal lobe seizure with secondary GTC.
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