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PURPOSE: Because limited resection could yield an
equally good surgical outcome as standard anterior resection in temporal lobe epilepsy (TLE), the differentiation of medial from lateral TLE is important. We tried to
find the differential features in metabolic abnormalities
between medial and lateral TLE groups by using quantitative analysis including statistical parametric mapping
(SPM).
METHODS: We examined 113 18 F-fluorodeoxyglucose–
positron emission tomography (FDG–PET) scans of TLE
patients who had surgically and pathologically proven
lesions and a good surgical outcome (78 medial TLE,
35 lateral TLE). Each scan was compared with those
of 22 healthy control subjects to detect hypometabolic
regions by using a t test of the SPM method and interhemispheric asymmetry using two-group, two-condition
analysis on SPM. Group analysis was performed between medial and lateral TLE by using mirrored PET
images. The sensitivity was defined as the detection
rate of hypometabolism in the ipsilateral temporal lobes,
and the specificity was defined as the nondetection
rate in the contralateral lobes. The extent of the hypometabolism was calculated as the number of significant voxels, and the severity was calculated by the
asymmetry index (ASI), in the medial or lateral temporal
lobes on Statistical Probabilistic Anatomic Map template
images.
RESULTS: The hypometabolism in the temporal lobes
was detected ipsilateral to the seizure focus in 76% of
the TLE patients (76% in medial TLE, 77% in lateral
TLE) but on the contralateral temporal lobes in 32% of
the patients. After considering interhemispheric tempo-

ral asymmetry, the sensitivity was found to be 89%, and
the specificity was 91% without differences between the
medial and lateral TLE groups. In both medial and the
lateral TLE, the hypometabolism was more prominent
in the lateral cortical structures than in the medial structures. The hypometabolism in the medial temporal structures was found less frequently in the lateral TLE group,
and the extent of the hypometabolism was significantly
larger in the medial TLE group. ASIs of the medial temporal structure and superior temporal gyrus of the lateral
temporal structure were significantly higher in the medial
TLE group.
CONCLUSIONS: SPM analysis of 18 F-FDG-PET in TLE
patients could localize accurately the seizure focus and
helped in the discrimination of the medial TLE from
the lateral TLE. We suggest the lateral TLE, rather than
the medial TLE, should be considered when glucose
metabolism is relatively preserved in the medial temporal
structures.
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lanning of resections is more difficult in patients thought
to have lateral rather than mesial temporal lobe seizure
foci, especially when no gross pathologic findings are present on
magnetic resonance imaging (MRI). Positron emission tomography (PET) with [18 F] fluorodeoxyglucose ([18 F]FDG-PET)
is a proven tool for lateralization of temporal lobe epileptic
foci, but controversy has arisen about its potential to distinguish mesial from lateral temporal foci (1). Kim et al. studied [18 F]FDG-PET in 78 patients with medial temporal lobe
epilepsy (TLE), a diagnosis based on the presence of hippocampal sclerosis on MRI, and confirmatory ictal video electroencephalogram (EEG) monitoring, and 35 patients who had lateral TLE based on ictal video-EEG. Only 11 of the lateral TLE
patients had normal MRI.
The method used by Kim and colleagues has some interesting features. They used the PET Statistical Parametric Mapping (SPM 99) standard PET template for spatial normalization and smoothed the images to 16-mm resolution, which
is a much lower resolution than the original PET scans, to
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“increase the signal-to-noise ratio.” They also removed effects
of global metabolism by normalizing each voxel to total brain
radioactivity counts. Each patient’s scan was compared with
those of 22 normal volunteers, and within-patient comparisons
for side–side asymmetry were made as well.
With SPM, in comparison with the healthy control group,
76% of medial- and 77% of lateral-EEG focus patients had significant hypometabolism. Twenty-five medial and 12 lateral patients had contralateral hypometabolism as well (3 falsely lateralized patients had only contralateral hypometabolism). Fifteen
of 27 patients without hypometabolism, when compared with
normal volunteers, and 27 of 34 patients with bilateral temporal
hypometabolism had significant interhemispheric asymmetry,
with the more severe hypometabolism on the side of the epileptic focus. Interestingly, the SPM-based individual comparison
of each patient with the set of control subjects did not show
greater sensitivity than visual analysis for seizure-focus localization.
In both mesial and lateral TLE groups, asymmetry was
significantly higher in lateral than mesial temporal structures.
However, the comparison with normal volunteers by using
SPM showed that medial hypometabolism was less extensive
and severe in the lateral TLE patients than in medial TLE patients. Sixty-three percent of lateral TLE patients had only lateral temporal hypometabolism; unfortunately, both lateral and
medial temporal structures were involved in 64% of medial
TLE patients. The minority of patients with purely lateral hypometabolism had lateral temporal foci.
This study confirms the results of earlier investigations
showing that it may be difficult to use [18 F]FDG-PET, except in a small minority of nonlesional cases, to differentiate
mesial from lateral temporal neocortical foci (1–5). In each of
these studies, patients with lateral temporal neocortical foci, as a
group, had relatively greater lateral temporal hypometabolism.
However, individual variation was too great for [18 F]FDG-PET
to be used for clinical localization.
Kim et al. may have reduced the sensitivity of their method
by smoothing the scans to a relatively low resolution that might
tend to impair their ability to distinguish regional metabolic
rates. Moreover, they did not perform a partial-volume correction, so the hypometabolism they did detect could be due

in large part to patients’ structural lesions (6). As only a few
subjects in their study had normal MRIs, the additional information provided by PET appears to have been limited.
Several other PET tracers may potentially be useful for identifying neocortical temporal epileptic foci, including [11 C]flumazenil, [11 C]α-methyl-L-tryptophan, and
[18 F]WAY10063 (7–9). Only limited studies have been performed with these agents, and their role in localizing neocortical
foci is not yet clear.
by William H. Theodore, M.D.

References
1. Theodore WH, Gaillard WD. Positron emission tomography in
neocortical epilepsies. In: Williamson PD, Siegel AM, Roberts
DW, Thadani VM, Gazzaniga MS, eds. Neocortical epilepsies. New
York: Lippincott-Raven, 2000:435–446.
2. Sackellares JC, Siegel GJ, Abou-Khalil BW, Hood TW, Gilman
S, McKeever PE, Hichwa RD, Hutchins GD. Differences between
lateral and mesial temporal hypometabolism interictally in epilepsy
of mesial temporal origin. Neurology 1990;40:1420–1426.
3. Henry TR, Sutherling WW, Engel J Jr, Risinger MW, Levesque
MF, Mazziotta JC, Phelps ME. Interictal cerebral metabolism in
partial epilepsies of neocortical origin. Epilepsy Res 1991;10:174–
182.
4. Hajek M, Antonini A, Leenders KL, Wieser WG. Mesiobasal versus
lateral temporal lobe epilepsy: metabolic differences in the temporal
lobe shown by interictal; 18 F-FDG positron emission tomography.
Neurology 1993;43:79–86.
5. Merlet I, Garcia-Larrea L, Gregoire MC, Lavenne F, Mauguiere F. Source propagation of interictal spikes in temporal
lobe epilepsy: correlations between spike dipole modeling and
[18 F]fluorodeoxyglucose PET data. Brain 1996;119:377–392.
6. Knowlton RC, Laxer KD, Klein G, et al. In vivo hippocampal
glucose metabolism in medial temporal lobe epilepsy. Neurology
2001;57:1184–1190.
7. Richardson MP, Koepp MJ, Brooks DJ, Duncan JS. 11 C-flumazenil
PET in neocortical epilepsy. Neurology 1998;51:485–491.
8. Fedi M, Reutens D, Okazawa H, et al. Localizing value of alphamethyl-L-tryptophan PET in intractable epilepsy of neocortical
origin. Neurology 2001;57:1629–1636.
9. Toczek MT, Carson RE, Lang L, Ma Y, Spanaki MV, Der MG,
Fazilat S, Fazilat S, Kopylev L, Herscovitch P, Eckelman WC,
Theodore WH. PET Imaging of 5-HT1A receptor binding in patients with temporal lobe epilepsy. Neurology 2003;60:749–756.

