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Analysis on the association between EEG and 2-deoxy-2-[18F]-D-glucose (FDG)-PET
findings in children with epilepsy

Yun Jung Hur, M.D., Joon Soo Lee, M.D., Jong Doo Lee, M.D." and Heung Dong Kim, M.D.

Department of Pediatrics, Department of Radiology*, Yonsei University College of Medicine, Seoul, Korea

Purpose : We performed EEG and PET on children with epilepsy concomitantly in order to evaluate the effects of epilep-
tiform and non-epileptiform discharge of EEG on glucose metabolism.

Methods : Seventy three children with epilepsy who had PET and EEG simultaneously were included in our study. The
subjects were classified in two ways: (1) based on the frequency of epileptiform discharge and (2) the severity of non-
epileptiform discharge. We evaluated the clinical aspects of their seizures, the severity of focal slow waves during the
interictal period with the frequency of spikes or sharp waves in order to compare with the PET results.

Results : The subjects were divided by the frequency of epileptiform discharge, with 13 in the no/rare group, 7 in the
occasional group, and 53 children in the frequent group. The concordant rates with PET in each group were 0%, 42.9%, and
67.9%, respectively, showing high correlations with the frequency of epileptiform discharge (P<0.05, r=0.491). The subjects
as divided by the severity of non-epileptiform discharge were 15 in the no group, 25 in the infrequent group, 17 in the
intermediate group, and 16 in the continuous group. The concurrence rates with PET for each group were 13.3%, 52.0%,
64.7%, and 68.8%, respectively, also showing a high correlation with the severity of non-epileptiform discharge (P<0.05, r=

0.365).

Conclusion : Epileptiform discharge and non-epileptiform discharge in EEG showed a certain association with hypome-
tabolism in PET. We recommend EEG to reduce false lateralization and to localize lesions in cases of high frequency and

severity. (Korean J Pediatr 2008;51:286-292)
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Analysis on the association between EEG and 2-deoxy-2-[18F]-D-glucose (FDG)-PET findings in children with epilepsy
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Table 1. Clinical Characteristics of Patients (N=73)

Mean age (years)” 70L£46
Sex (male : female) 18:1
Mean duration of epilepsy (years)” 3.4%+3.3
Onset of epilepsy (yvears)” 34+33
Classification of epilepsy (number)

partial seizure 41

infantile spasm 9

Lennox-Gastaut syndrome 23
Localization of EEG (yes : no) 2.7:1

‘mean+SD
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B 719 ¥ 158 59 WAl emission), SE B A
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4) MRI
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Medical Systems, Best, Netherlands)9] T1 4= 3(TR/TE
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Table 2. The Concordance between FDG-PET Findings and Epileptiform Discharges or Non-epileptiform Discharges of EEG

Frequency of epileptiform discharges

Severity of non-epileptiform discharges

Numbers Con (%) Dis (%) Numbers Con (%) Dis (%)
No/rare 13 0 (0) 13 (100) No 15 2 (13.3) 13 (86.7)
Occasional 7 3 (42.9) 4 (57.1) infrequent 25 13 (52.0) 12 (48.0)
Frequent 53 36 (67.9) 17 (32.1) intermediate 17 11 (64.7) 6 (35.3)
continuous 16 11 (68.8) 5 (31.2)
Total 73 39 (53.4) 34 (46.6) Total 73 37 (50.7) 36 (49.3)
T 0.447 r 0.365
Abbreviations : Num, numbers; Con, concordance; Dis, discordance (P<0.05)

Spearman correlation coefficient

Table 3. The Concordance between FDG-PET Findings and Epileptic or Non-epileptiform Discharges of EEG by Localization of

EEG Findings

Epileptiform discharges

Non-epileptiform discharges

Localization of PETEEG Numbers

Con (%) Dis (%) Con (%) Dis (%)
Frontal 21 14 (66.6) 7 (33.4) 12 (57.1) 9 (42.9)
Centrotemporal 10 8 (80.0) 2 (20.0) 3 (30.0) 7 (70.0)
Occipital 6 4 (66.6) 2 (33.4) 3 (50.0) 3 (50.0)
Lateralization 16 12 (75.0) 4 (25.0) 14 (87.5) 2 (12.5)
No lateralization 20 1 (50 19 (95.0) 5 (25.0) 15 (75.0)
Total 73 39 (53.4) 34 (46.6) 37 (50.7) 36 (49.3)
Abbreviations : Con, concordance; Dis, discordance (P<0.05)
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Table 4. Clinical Characteristics of Electrographic Seizures during FDG Uptake Period, Localization of EEG and FDG-PET

Findings

Sex/Age Onset Type Freq Duration (sec) Time (min) PET finding Localization of EEG
M/5 2yr CPS 4 20/30/20/120 8/9/11/12 Hypermetabolism in Rt. motor cortex Rt. CT

F/6 4yr No 3 12/7/6 5/7/8 Hypometabolism in Lt. motor cortex Rt. O

M/16 7yr CPS 2 60/30 8/12 Hypermetabolism in Rt. F Rt. F

F/1 1mo IS 1 24 10 Hypermetabolism in Lt.H Lt H

F/5 3mo No 1 10 10 Mixed metabolism in Lt. F Lt. F

Abbreviations : Freq, frequency; Time, time after FDG administration; CPS, complex partial seizure; IS, infantile spasm; No, sub-
clinical seizure; Rt., right; Lt., left; F, frontal; CT, centrotemporal; O, occipital; H, hemisphere

Table 5. Clinical Characteristics, VideoEEG, MRI Findings and Surgical Outcomes by Concordance or Discordance between EEG
and PET Findings in Operation Patients

Sex/

age Onset Type VideoEEG EEG PET MRI Op (patho) Engel class
Con. M/16  Tyr CPS Rt. F Rt. F Inc. Rt. F NL Rt. F lobectomy (MD) I
F/13  1lyr CPS Rt. PQ Rt. PQ Dec. Rt. PQ Rt. TO benign tumor Rt. TO resection 1
(ganglioglioma)
M/8 4yr CPS Lt. F Lt. F  Dec. Lt. F Lt. F CD Lt. F lobectomy (CD) I
M/15 7yr5m  CPS Lt. F Lt. F  Dec. Lt. F NL Lt. F lobectomy (MD) I
M/2 5m CPS Rt. H Rt. H Dec. Rt. H Rt. CD Hemisperectomy I
M/1 3m CPS Rt. H Rt. H Dec. Rt. H Rt. Hemimegalencephaly Hemisperectomy I
Dis. M/9 4yr CPS Lt. F Lt. F  Dec. Rt. O Lt F CD Lt. F lobectomy (CD) I
M/8 6m CPS Lt. F N1 Dec. Lt. F Lt. F CD Lt. F lobectomy (CD) I
M/9 4m LGS Lt. T Lt. F  Dec. Lt. T Lt. T CD Lt.T lobectomy (CD) 1
F/12 6m LGS Both PQ Rt. F  Dec. Rt. T Diffuse atrophy Corpus callosotomy v

Abbreviations : OP, operation; Patho, Pathology; Con, concordance; Dis, discordance; CPS, complex partial seizure; LGS, Lennox
Gastaut syndrome; Inc., increase; Dec., decrease; Rt, right; Lt, left; NL, normal; F, frontal; TO, temporooccipital; T, temporal; O,
occipital; PQ, posterior quadrants; H, hemisphere; MD, microdysgenesis; CD, cortical dysplasia
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