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Abstract

Purpose: The aim of this study was to identify the brain areas whose regional cerebral blood flow (rfCBF)
was changed in medial temporal lobe epilepsy (MTLE) using Hz"*O-PET. Materials and Methods: 12
patients with mTLE (6 left, 6 right mTLE) and 6 normal controls were scanned during a fixation baseline
period and a sensory-motor condition where subjects pressed a button to an upward arrow. A voxel-based
analysis using SPM99 software was performed to compare the patient groups with the normal controls for
the rCBF during fixation baseline period and for relative changes of rCBF during the sensory-motor task
relative to fixation. Results: During the fixation baseline, a significant reduction of rCBF was found posterior
insula bilaterally and right frontopolar regions in right mTLE patients compared to the normal controls. In left
mTLE patients, the reduction was found in left frontopolar and temporal regions. During the sensory—maotor
task, rCBF increase over the fixation period, was reduced in left frontal and superior temporal regions in the
right mTLE patients whereas in various areas of right hemisphere in left mTLE patients, relative to normal
controls. However, the increased rCBF was aiso found in the left inferior parietal and anterior thalamic/fornix
regions in both right and left mTLE patients compared to normal controls. Conclusion: Epilepsy induced
changes were found not only in relative increase/decrease of rCBF during a simple sensory-motor control
condition relative to a fixation rest condition but also in the relative rCBF distribution during the rest period.
(Korean J Nucl Med 2002;36;155-65)
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Table 1. Patients Profile
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Patient group Pt 1 Pt 2 Pt. Pt 4 Pt. 5 Pt. 6 Group Ave.
Right__mTLE
Age 20 17 38 27 24 20 243
Sex M F F M M M
Education 12 16 12 12 12 12.8
Sz. Frequency/m 45 45 4 4 15 10 115
Sz. Onset {Yr.) 6 7 18 12 14 14
Sz. Type CPS+  SPS (aura) CPS 2 GTCS CPS
2nd Generalization Y Y N Y Y Y
Medication (Y/N) - Y Y Y Y Y
MRI Diagnosis WNL R. TLE R. TLE R. TLE R. TLE R. TLE
Pt.7 Pt.8 Pt.9 Pt.10 P11 Pt.12 Group Ave.
Left. mTLE
Age 27 16 4 38 19 35 293
Sex F M M M M F
Education 9 12 14 13 12 12.0
Sz. Frequency/m 25 1.2 2 15 10 2.5 3.3
Sz. Onset (Yr) 10 6 20 18 9 17
Sz. Type CPS 2 GTCS CPS CPS CPS (?)
2nd Generalization Y Y Y Y Y
Medication (Y/N) N Y Y Y N N
MRI Diagnosis L. TLE L. TLE L. TLE L.TLE L. TLE LTLE
* CPS=Complex Partial Seizure; SPS=Simple Partial Seizure; 2GTCS= Secondary Generalized

Tonic—Clonic Seizure; WNL=Within Normal Limit
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Fig. 1. Brain regions where rCBF was lower in the patients group relative to the normal
control during the '+ fixation baseline condition. a) The areas showed lower rCBF
in Right TLE relative to the control group; b) The areas showed lower rCBF in

Left TLE relative to the control

group [P<.001 (uncorrected for multiple

comparision, extent threshold k=50). The green arrows point temporal lobe regions
and the white arrows indicate the frontopolar region (Left side of image represent
left side of brain according to neurclogy convention. The numbers in the lower left
comer of each slice images indicate distance from a plane across anterior
commissure and posterior commissure in mm; the positive numbers for above the
plane and the negative number for below the plane).
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Table 2. Brain Regions Showing rCBF Reduction Relative to Normal Control Group.

Right_mTLE Group

Region Talairach coordinates T score
BA X % z
L Middle Pretrontal G. 6 -28 14 56 53
L Superior Temporal G. 22 -55 =30 13 10.0
L Posterior Insula ~42 -17 3 8.8
L Precentral G. 4 -50 -1 50 6.7
R Middle Prefrontal G. 10/9 32 51 20 53
R Inferior Temporal G. 20 44 =27 -27 56
R Tempoparietal junc. 43 53 -13 17 8.2
R Posterior Insula 44 -1 8 7.8
R Anterior Cingulate 32 8 12 40 8.1
Left mTLE Group
Region Talairach coordinates T score
BA X % z

L Middle Prefrontal G 9 -55 13 36 8.1
L Middle Prefrontal G 9/10 -28 50 23 58
L Superior Temporal G 38 -48 5 -9 59
L Inferior Parietal G 40 —-40 -39 30 6.3
R Middle Prefrontal G. 8 36 30 46 10.5
= P<.001 (T=4.30) uncorrected, cluster size >50
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Table 3. Decreased Activation Associated with Sensory-Motor Task in Patient Groups Relative to Control

Group.
Control>Right_mTLE
Region Talairach coordinates T score
BA X Y Z
L Superior Temporal Gyrus 22 -59 -2 6 4.7+
L Inferior Frontal Gyrus 45 -42 34 15 4.7+
L Dorsal Frontal Gyrus 6 -2 -17 56 32
R Inferior Frontal Gyrus 47 55 33 -5 38
R Middle Frontal Gyrus 8 12 39 40 36
R Cerebellum 44 -81 -26 36
Control>Left mTLE
Region Talairach coordinates T score
BA X Y 4
L Cingulate Gyrus : 24 -16 -10 37 3.3
R Inferior Frontal Gyrus 45 53 27 4 32
R Superior Temporal Gyrus 42 61 -28 16 32
R Medial Frontal Gyrus §] 4 3 53 34
R Superior Frontal Gyrus 9 16 39 37 32
R Superior Frontal Gyrus 10 2 62 -6 3.1
R Postcentral Gyrus 2 44 -29 36 37
R Inferior Parietal Lobule 40 48 ~-41 41 37
R Posterior Cingulate G. 31 6 =27 40 41
R Lingual G., Cuneus 18 8 -81 4 41

* P<0.001 {T=3.42) uncorrected, appeared in bold; P<.005 (T-2.77) uncorrected, appeared in regular font,

cluster size >50
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Table 4. increased Activation Associated with Sensory-Motor Task in Patient Groups Relative to Control Group

Right mTLE>Control

Region Talairach coordinates T score
BA X Y Z
L Inferior Frontal G. -32 32 -23 45
L Inferior Parietal G. 47 -40 -69 48 42
L Anterior Thalamus/Fornix 40 -2 -2 -2 33
L Fusiform Gyrus 19 -46 72 -12 41
L Cuneus 19 -20 -92 27 34
L Cerebellum -6 -83 -29 42
R Middle Frontal G. 10 36 41 -4 47
R Parahippocampal Gyrus 36 28 -34 -13 34
R Cerebellum 28 -49 -14 3.1
Left mTLE > Control
Region Talairach coordinates T score
BA X Y Z
L Superior Temporal G. 38 -32 16 -38 51
L Inferior Parietal Lobule 7 -38 -69 48 3.9
R Anterior Thalamus/Fornix 6 0 9 45
R Precuneus 6 -83 50 43
R Cerebellum 7 51 -69 -23 45
R Cerebellum 7 2 -65 24 35
B Precuneus 0 -53 65 34

* P<0.001 (T=3.42) uncorrected, appeared in bold; P<.005 (T-2.77) uncorrected, appeared in regular font,
cluster size >50

Fig. 2. Decreases of brain activations in the patient groups relative to the normal controls during the
sensory-motor task in comparison to the fixation baseline condition. The areas show significant decrease of
activation were represented onto 3D rendered template provided by SPM99. (P<.005 uncorrected for multiple
comparison, extent threshold k=50): a} Regions that the sensory-motor task associated activations were
significantly decreased in the patients with Right TLE during the sensory-motor task, relative to the normal
controls. b) Decreased activations of the patients with Left TLE.
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Fig. 3. Enhanced brain activations in the patient groups relative to the normal controls
during the sensory-motor task in comparison to the fixation baseline condition
(P<.005 uncorrected for multiple comparison, extent threshold k=50). a) Regions that
the sensory-motor task associated activations were significantly enhanced in the
patients with Right TLE during the sensory-motor task, relative to the nommal
controls. b) Increased activations of the patients with Left TLE. The green arrows
point anterior thalamic/fornix regions and the white arrows indicate left inferior

prefrontal region.
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