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Asymmetry of Medial and Lateral Temporal Regional Glucose
Metabolism in Temporal Lobe Epilepsy by F-18-FDG PET
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Abstract

Purpose: We investigated the difference of glucose metabolism of medial and lateral temporal lobes of
patients with temporal lobe epilepsy (TLE) utilizing quantitative comparison of regional metabolic activities
using asymmetric index. Materials and Methods: We studied 19 pathologically proven mesial TLE and 25
lateral TLE patients. Lateral TLE patients were either normal on ﬁlagnetic resonance imaging (cryptogenic:
n=14) or had structural lesions (lesional: n=11). Asymmetric index (ASI) was calculated as [(ipsilateral-
contralateral)/(ipsilateral +-contralateral)] X200. Results: ASI of medial and lateral lobes of mesial TLE was
decreased (-16.4%8.3 and -12.7 £5.5, respectively). In cryptogenic lateral TLE, ASI of lateral temporal lobe
was decreased (-11.8+4.7), whereas that of medial temporal lobe was not decreased (-4.6+6.3). ASI of
medial lobe of lesional lateral TLE was -7.3+9.1, which was significantly different from that of mesial TLE
(p<0.05). Patients with lesional lateral TLE had evident metabolic defects or decrease (ASI: -22+10.5) in
lateral temporal lobe. While we could not find the difference of metabolic activity in lateral temporal lobes
between cryptogenic lateral TLE and mesial TLE patients, the difference of metabolic activity was signifi-
cant in medial temporal lobes which was revealed by ASI quantitation. Conclusion: Asymmetric decrease
of metabolic activity in both medial and lateral temporal lobes indicates medial temporal epilepsy. Symmetry
of metabolic activity in medial temporal lobe combined with asymmetry of that in lateral temporal lobe may
give hints that the epileptogenic zone is lateral. (Korean J Nucl Med 1999;33:28-39)
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Table 1. Clinical Characteristics of 19 Patients with Mesial Temporal Lobe Epilepsy

Patient Sex Age MR findings Operation Pathologic findings Engel class Follow up after
No. _ operation (months)
1 M 34 normal L, ATL HS, mild 1 6
2 M 8 normal R, ATL HS, mild 1 22
3 M 33 HA R, ATL HS 1 17
4 F 36 HS L, ATL HS 1 14
5 F 27 HA R, ATL HS 1 16
6 F 24 HS R, ATL HS 1 12
7 F 51 HA R, ATL HS 1 14
8 F 42 HS R, ATL HS 1 10
9 F 23 HS R, ATL HS 1 13
10 M 34 normal L, ATL HS 1 21
11 M 22 HS L, ATL . HS 1 14
12 M 20 HS L, ATL HS 1 17
13 M 42 HS R, ATL HS 1 11
14 F 25 HA L, ATL HS 1 16
15 F 21 HS R, ATL HS 1 13
16 F 24 HS R, ATL HS 1 13
17 F 13 HS 1., ATL HS 1 12
18 F 19 HS R, ATL HS 1 12
19 M 26 HA R, ATL HS 2 14

HS, hippocampal sclerosis; HA, hippocampal atrophy; ATL, anterior temporal lobectomy; R, right; L, left.

Table 2. Clinical Characteristics of 14 Patients with Lateral Temporal Lobe Epilepsy Having Normal MR

Findings
P?\?Z.m Sex Age MR fingings  Operation Pathologic findings Iirllf:sl op]je:)rl:?i\c:/n u(I;nZ:te}:s)
1 F 36 normal L, ATL Focal neuronal loss (CAl) 3 22
2 F 23 normal L, ATL Cortical dysplasia 1 9
3 M 22 normal L, ATL Cortical dysplasia 1 3
4 M 38 normal not done
5 M 23 normal not done
6 M 29 normal not done
7 F 25 normal not done
8 M 20 normal L, ATL Cortical dysplasia 1 11
9 F 30 normal L, ATL Microdysgenesis 4 13
10 M 30 normal NR Cortical dysplasia 1 12
11 M 38 normal not done
12 M 39 normal not done
13 F 27 normal not done
14 F 25 normal not done

ATL, anterior temporal lobectomy; R, right, L, left; NR, neocortical resection.
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Table 3. Clinical Characteristics of 11 Patients with Lateral Temporal Lobe Epilepsy Having Abnormal MR

Findings

Patient Sex Age MR findings Operation  Pathologic findings Engel FOHO,W up. after
No. class operation (months)

1 M 23 cortical abnormality R, ATL

2 M 27 cerebromalacia L, ATL  Cortical dysplasia 1 7

3 M 22 cerebromalacia R, ATL  Cortical dysplasia 1 8

4 M 40 AVM Le, H AVM 1 7

5 M 33 benign tumor Le, NR 1 7

6 M 26 1X2 c¢cm tumor not done

7 M 21 2X2 cm tumor Le, Ma  Oligodendroglioma 4 15

8 F 36 DNET L, ATL  Cortical dysplasia

9 F 23 cystic tumor L, ATL DNET

10 M 31  cavernous hemangioma  not done

11 M 35 cysuc tumor not done
AVM, arteriovenous malformation; DNET, dysembryoplastlc neuroectodermal tumor; ATL, anterior temporal
lobectomy; R, right; L, left; Le, lesionectomy; H, hippocampectomy; Ma, marginectomy; NR, neocortical
resection.
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Fig. 1. Regions of interests drawn over medial and lateral temporal
lobes in F-18-FDG PET coronal image.
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Table 4. Asymmetric Index of F-18-FDG Uptake in Coronal and Transverse Images in 11 Normal Controls*

Coronal Transverse Average ¥
Control (n=11)
Mesial Lateral Mesial Lateral Mesial Lateral
Average 0.5 23 29 -3.8 1.7 -3:.0
Standard deviation 29 4.0 37 3.8 2.8 3.0
p=0.08# p=0.0001 p=0.0007

*, Right side was considered as ipsilateral. Negative values indicate higher co

by paired Student t test.

unt in the left lobe; T, Average
of asymmetric index of coronal image and asymmetric index of transverse image; ' p values were obtained

P <0.05

P <0.05

P<005 C.
T
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Distribution of asymmetric index between groups. Medial asymmetric index and

lateral asymmetric index of the same patients are linked with line. A. Normal

control: Asymmetric index between right and left. Negative va

lues indicate that left

side had more count. B. Mesial temporal lobe epilepsy. C. Lateral temporal lobe

epilepsy without structural lesion. D. Lateral temporal lobe ep

ilepsy with structural

lesion. As [lesion minus contralateral side] was used to calculate asymmetric index,
absolute value of negative values indicate the degree of asymmetry.
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Table 5. Asymmetric Indices of F-18-FDG Uptake at Medial and Lateral Side in Patients with Mesial Temporal
Lobe Epilepsy, Lateral Temporal Lobe Epilepsy without Structural Lesion and Lateral Temporal Lobe

Epilepsy with Structural Lesion

Mesial temporal lobe

Lateral temporal lobe epilepsy Lateral temporal lobe epilepsy

Patient No. epilepsy without structural lesion with structural lesion
Medial Lateral Medial Lateral Medial Lateral
1 -16.2 -16.2 -4.3 -7.7 3.2~ -8.5
2 -7.9 -1.6 -4.4 -8.5 -4.3 -15.8
3 -7.6 -16.6 -4.5 -14.4 0.3* -12.9
4 9.0 -12.2 -0.1 92 -3.4 -19.7
5 -8.0 -2.5 6.4* -24 -2.7 -11.8
6 -15.6 -17.7 -1.8 -13.7 -33 -27.8
7 -11.0 -25.2 1.6* -7.9 -0.7 -28.6
8 -10.0 -14.1 -6.2 -12.2 -26.1 -22.7
9 -23.3 -32.4 -6.5 -13.9 7.1 -43.8
10 -11.7 -3.0 -11.5 -11.5 -13.9 -33.0
11 -19.2 -14.8 -10.5 -17.0 -22.2 -19.6
12 -22.0 -16.5 -8.7 -19.4
13 -4.7 -15.9 3.2% -9.3
14 -9.5 -8.2 -17.5 -17.9
15 113 -14.8
16 -16.3 -20.0
17 -17.6 -27.0
18 -15.6 -31.6
19 -4.5 -15.8
Average -16.4 -12.7 -4.6 -11.8 -13 =22
Standard deviation 8.3 55 6.3 4.7 9.4 10.5
p=0.034"T p<0.0001 p=0.0021

*, Count of lesion side was larger;

f p value from paired Student t test
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Fig. 3. Mesial temporal lobe epilepsy. MR showed left hippocampal atrophy and sclerosis. ASI of medial
temporal lobe was -17.6 and ASI of lateral temporal lobe was -27.0. Engel class was 1 upon follow up

of 12 months.

F-18 FDG PET

Brain MRI

Fig. 4. Cryptogenic lateral temporal lobe epilepsy. MR was normal. ASI of medial temporal lobe was -11.5 and
ASI of lateral temporal lobe was -11.5. Engel class was 1 upon follow up of 12 months after neocortical

resection. Pathology was cortical dysplasia.
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Fig. 5. Lesional lateral temporal lobe epilepsy. MR showed arteriovenous malformation (arrow). ASI of medial
temporal lobe was -3.4 and ASI of lateral temporal lobe was -19.7. Engel class was 1 upon follow up
of 7 months after lesionectomy and hippocampectomy.
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