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Brain F-18 FDG PET for localization of epileptogenic zones in frontal lobe

epilepsy: visual assessment and statistical parametric mapping analysis

Yu Kyeong Kim, M.D.}, Dong Soo Lee, M.D., Sang Kun Lee, M.D.z, Chun-Kee Chung, M.D.J?,
Jeong Seok Yeo, M.D.', June Key Chung, M.D.!, Myung Chul Lee, M.D.'

Departments of Nuclear Medicine' Neurology’ and Neurosurgery’,
College of Medicine, Seoul National University, Seoul, Korea

Abstract

Purpose: We evaluated the sensitivity of the F-18 FDG PET by visual assessment and statistical parametric
mapping (SPM) analysis for the localization of the epileptogenic zones in frontal lobe epilepsy. Materials and
Methods: Twenty-four patients with frontal lobe epilepsy were examined. Al patients exhibited improvements after
surgical resection (Engel class | or ll). Upon pathological examination, 18 patients revealed cortical dysplasia, 4
patients revealed tumor, and 2 patients revealed cortical scar. The hypometabolic lesions were found in F-18 FDG
PET by visual assessment and SPM analysis. On SPM analysis, cutoff threshold was changed. Results: MRI
showed structural lesions in 12 patients and normal results in the remaining 12. F-18 FDG PET correctly localized
epileptogenic zones in 13 patients (54%) by visual assessment. Sensitivity of F-18 FDG PET in MR-negative
patients (50%) was similar to that in MR-positive patients (67%). On SPM analysis, sensitivity decreased according
to the decrease of p value. Using uncorrected p value of 0.05 as threshold, sensitivity of SPM analysis was 63%,
which was not statistically different from that of visual assessment. Conclusion: F-18 FDG PET was sensitive in
finding epileptogenic zones by revealing hypometabolic areas even in MR-negative patients with frontal lobe
epilepsy as well as in MR-positive patients. SPM analysis showed comparable sensitivity to visual assessment and

could be used as an aid in the diagnosis of epileptogenic zones in frontal lobe epilepsy. (Korean J Nucl Med
2001:35:131-141)
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Table 1. Summary of EEG and Neuroimaging finding

2. F-18 FDG PET 9 |¢t I5 Ms

F-18 FDG PETA70] §9F H=A i} 2a
B2} A 249 F 159014 ekt o] F A
5o B9lollA A Feld A 74 WAt glo]
24 49 Wae FoselgY A5 1362 o
RE7} sa%olgict. 74 Wdel B2 ik 94e]
e ol ZH b ol ot Qo] W4

Patient  Age of VEEGT MRIT  PET visual™ PET SPM7 Operation” Pathology$§

Sex*/Age onset

1 (F/12) 9 Gen normal R FT R F R radical F lobectomy CD, mild

2 (M/16) ) Gen normal L PT LF L F lobectomy CD, mild, gliosis

3(F17) 10 F8=F4 Fp2 normal RF both F, Th R F lobectpmy CD, mild

4 (M/20) 6 T1,T3T5  normal WNL RF L radical F lobectomy CD, mild

5 (M/24) 12 F®F4Fpl  normal RF RF R radical F lobectomy CD, mild

6 (M/24) 5 FHFp2,F8  normal WNL LP R F lobectomy CD, mild

7 (F/24) 9 F7>F3 normal L hemisphere L F L inf F lesionectomy CD, mild

8 (M/25) 15 F4, Fz normal WNL no difference L F lesionectomy CD, mild

9 (M/27) 14  F4Fp2F8 normal WNL RF R mid & sup F lobectomy CD, mild

10 (F/29) 4 F7 normal L PT BF L mid F lobectomy CD, mild

1 (M/30) 12 F4 normal WNL RF R F lobectomy CD, mild

12 (M/30) 16 Fp2,F8 normal WNL RF R radical F lobectomy CD, mild

13 (F/14) 14 Rt FT R FP RF fail R F lesionectomy CD, mild

14 (M/18) 2 Fp2 RF RF RF R F lesionectomy CD, severe

15 (M/24) 14 Both F LF LF L F L F lesionectomy ganglioglioma

16 (M/25) 16 F3 LF WL LF L mid & sup lobectomy > "M
fibrous nodule

17 (F/26) 17 Fp>F3 LF LF L F L radical F lobectomy old contusion

18 (M/31) 15 FpDFIFz m“'tgoca" LPBT LF L F lobectomy cortical scar

19 (F/32) 22 Gen RF RF BF R F lesionectomy CD, mild

20 (M/34) 12 Gen LF LF LF L F lesionectomy CD, moderate

21 (M/39) 3 F3Fz/T1 LF WNL no difference L mid & sup lobectomy €D, severe,
Tayler type

22 (F/44) 39 RF RF RF R mid & sup lobectomy  ODG

23 (F/48) 47 TI>T2 LF WNL no difference L F lesionectomy astrocytoma

24 (M/51) 40 (WNL) RF RF RF R F lesionectomy 0DG

* M male, F: female

TVEEG: video-monitored ictal electroencephalography, Gen: generalized asynchrony
R right, L: left, B: both, F: frontal, T: temporal, P; parietal, Th: thalamus, mid: middle, sup: superior, inf inferior

YCD: cortical dysplasia, ODG: oligodendroglioma



Kim, et al. Brain F-18 FDG PET for localization of epileptogenic zones in frontal lobe epilepsy: 135
visual assessment and statistical parametric mapping analysis

o AZI: Aot FaHE o 5 e
97t 16l7h glar, veiA] tellell Al s A
Tl ] MR u|iHy ¥$15S 1l gl
A A A AR e, 24 Was AR

Table 2. Comparison of MRl and F-18 FDG PET

MRI FDG PET
Normal 6
Normal MR (n=12) Laterlization 5
/Localization
Abnormal MR (n=13)
Localized lesion (n=10) Norml 3
Localization
Multifocal lesions (n=1) Localization 1
Diffuse hemiatrophy (n=1)* Diffuse decreased 1

metabolism*

* False localization
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Fig. 1. Sensitivity of the SPM analysis according to p value of the voxel height threshold. The sensitivity was
decreased when we used the more strict criteria of the p value.
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Table 3. Diagnostic Sensitivity of SPM Results ac-
cording to Voxel Height Threshold threshold
of cluster >50

P value Sensitivity
uncorrected 0.05 63%
uncorrected 0.001 58%
corrected 0.1 or 0.05 33%
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Fig. 2. 16 year-old male with left frontal lobe epilepsy. Brain MR was normal. FDG PET shows decreased metabolism
in left frontal lobe and SPM result(p=corrected 0.05) is the same. After left frontal lobectomy, he was free
from seizure during the follow-up period of 15 months.
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Fig. 3. 24 vear-old female with intractable partial seizure. Her MR was normal. In FDG PET scan, widely decreased
metabolism in left hemisphere is detected by visual assessment. SPM result shows localized significant
decreased metabolism in left inferior frontal lobe (p=uncorrected 0.05). After left inferior frontal lobectomy,

she was relieved from seizure.
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