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18F-FDG PET/CT performance regarding the age at onset 
(p = 0.65) or the frequency of seizures (p = 0.75).

Postictal group

Among the 10 patients who had a seizure during the 
EEG monitoring, the reference standard was surgery in 
three (30%). All 10 patients had only one seizure during 
the EEG monitoring period, the seizures occurring 3–55 
min before 18F-FDG injection (postictal PET/CT). None 
of the patients had an epileptic seizure after injection of 
the radiotracer. The seizure duration ranged from 10 s 
to 185 s. Eight patients (80%) had a focal seizure, with 

impaired awareness and motor manifestation, and two 
(20%) had an electrographic seizure.

The 18F-FDG PET/CT was concordant with the refer-
ence standard in nine (90%) of the patients in the postictal 
group. Among those nine patients, the 18F-FDG PET/CT 
showed hypermetabolism in the EZ in four (44.4%) and 
hypometabolism in the EZ in fi ve (55.6%). The 18F-FDG 
PET was concordant with the reference standard in all 
three of the postictal group patients who underwent sur-
gery: in one, the 18F-FDG was injected 42 min after the 
seizure and the 18F-FDG PET/CT showed hypermetabo-
lism in the EZ (Figure 1); in the other two, the 18F-FDG 

Figure 1. 18F-FDG PET/CT of a patient in the postictal group, showing hypermetabolism. Axial 18F-FDG PET/CT (A), quantitative analysis of the 18F-FDG PET/CT 
(B), and a fused (PET/CT-MRI) image (C), all showing focal hypermetabolism in the left frontotemporal region (arrows). Axial MRI (D) showing an area suspicious 
for focal cortical dysplasia (arrow), coincident with the area identifi ed on 18F-FDG PET/CT. This patient underwent surgery, and the histopathological analysis 
revealed oligodendroglial hyperplasia.
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was injected 3 and 50 min after the seizure, respectively, 
and the 18F-FDG PET/CT showed hypometabolism in the 
EZ (Figure 2). The 18F-FDG PET/CT was discordant with 
the reference standard in only one (10%) of the postictal 
group patients.

In the postictal group as a whole, the mean time from 
seizure to radiotracer injection was 29.7 min (range, 3–55 
min). That mean time was 35.7 min among the four pa-
tients in whom the 18F-FDG PET/CT showed hyperme-
tabolism in the EZ and 24.2 min among the six patients 
in whom the 18F-FDG PET/CT showed hypometabolism 
in the EZ.

Interictal group

Among the 100 patients in the interictal group, the 18F-
FDG PET/CT was concordant with the reference standard 
in 60 (60%), showing hypometabolism in the EZ in 59. No-
tably, the 18F-FDG PET/CT showed hypermetabolism in 
the EZ in one patient. That patient presented bilateral hy-
permetabolism, identifi ed visually and quantitatively, in the 
occipital region white matter, MRI showed bilateral gray 
matter heterotopia in the posterior periventricular region, 
and EEG showed bilateral occipital activity.

The 18F-FDG PET/CT was discordant with the refer-
ence standard in 40 (40%) of the interictal group patients. 

Figure 2. 18F-FDG PET/CT of a patient in the postictal group, showing hypometabolism. Axial 18F-FDG PET/CT (A), quantitative analysis of the 18F-FDG PET/CT 
(B), and a fused (PET/CT-MRI) image (C), all showing focal hypometabolism in the right parietal lobe (arrows). Axial MRI (D) showing an area suspicious for focal 
cortical dysplasia (arrow), coincident with the area identifi ed on 18F-FDG PET/CT. This patient underwent surgery, and the histopathological analysis revealed 
focal cortical dysplasia.
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In 21 (52.5%) of those 40 patients, the 18F-FDG PET/
CT showed no alterations; in the remaining 19 patients 
(47.5%), it showed hypometabolism in an area that the 
reference standard had not identified as an EZ.

DISCUSSION

To our knowledge, this is the first prospective study 
in which 18F-FDG PET/CT was performed near the time 
of a seizure and during the interictal period. One of the 
most important and surprising findings of our study was 
that postictal 18F-FDG PET/CT was better able to localize 
the EZ than was interictal 18F-FDG PET/CT. Postictal 18F-
FDG PET/CT was concordant with the reference standard 
in 90% of the patients, whereas interictal 18F-FDG PET/
CT was concordant in only 60%. However, that difference 
was not significant, because of the small number of pa-
tients in the postictal group.

Interictal 18F-FDG PET is a well-established func-
tional imaging tool in refractory epilepsy because it can 
show hypometabolism in the EZ. Although 18F-FDG PET 
has been used for that purpose for more than two decades, 
the cause of the hypometabolism remains unclear. Pos-
sible explanations include anatomical variations, under-
lying pathologic processes, an effect caused by repeated 
seizures, and postictal depression of cerebral activity(13,17). 
However, interictal 18F-FDG PET, which is indicated 
mainly when no structural lesions are identified on MRI, 
enhances the detection of type I cortical dysplasia that is 
MRI negative(18). Depending on the resolution of the PET/
CT scanner, the sensitivity of interictal 18F-FDG PET/CT 
to detect hypometabolism varies according to the location 
of the EZ: in temporal lobe epilepsy, it is nearly 80%(19,20), 
whereas it is only 52% in frontal lobe epilepsy and only ap-
proximately 53% overall(17). Because our sample was com-
posed of patients with temporal or extratemporal epilepsy, 
the sensitivity of interictal 18F-FDG PET/CT to localize 
the EZ was similar to that reported in the literature.

We defined a postictal 18F-FDG PET/CT study as one 
in which the 18F-FDG was injected soon after the seizure. 
In that setting, two patterns of glucose metabolism were 
identified in the EZ: hypometabolism and hypermetabo-
lism. The reason why postictal injection produces either 
hypermetabolism or hypometabolism has yet to be eluci-
dated. In our limited postictal sample, the pattern of glu-
cose metabolism did not seem to be related to the time 
from seizure to 18F-FDG injection. It may be that the slow 
uptake of 18F-FDG by the brain tissue produces mixed ic-
tal/postictal scans(21). Increased glucose metabolism and 
perfusion in the postictal state are probably related to the 
increased energy output required for the restoration of 
resting membrane potentials and chemical homeostasis 
following an epileptic event(12). In patients with repeated 
seizures during tracer uptake, hypermetabolism is believed 
to be associated with the site of the ictal focus but can also 
be present in areas of secondary seizure propagation.

Our findings underscore the importance of continu-
ous scalp EEG monitoring during 18F-FDG injection and 
uptake, to confirm the interictal state of the patient and 
to assist in the interpretation of 18F-FDG uptake when an 
ictal scan is recorded(13). During the interpretation of the 
images, it is also important be aware of the fact that the 
EZ can present hypometabolism or hypermetabolism and 
to correlate that with the EEG findings.

There have been only a few studies in which 18F-FDG 
PET was performed during the ictal phase or soon after 
a seizure(12–15,21). In our sample, the postictal 18F-FDG 
PET/CT scans showed focal hypermetabolism in 3.6% of 
the patients, which is similar to the 2.0–7.0% reported in 
other studies(10,11). Shur et al.(11) retrospectively evaluated 
317 18F-FDG PET scans and identified hypermetabolism 
in seven, all of whom presented type I focal cortical dyspla-
sia on histopathology and excellent post-treatment seizure 
reduction. In a study of 498 18F-FDG PET scans, Bansal 
et al.(10) identified focal hypermetabolism in 33 patients, 
17 of whom underwent surgical resection, after which the 
histopathological analysis showed malformation. Chugani 
et al.(12) studied seven children in whom 18F-FDG PET 
showed hypermetabolism in the EZ, and three of those 
children had seizures ≤ 15 min before 18F-FDG injection 
(therefore undergoing postictal 18F-FDG PET). The other 
four patients underwent interictal 18F-FDG PET, although 
the authors reported that EEG revealed spike-and-wave 
activity in those patients. The regions of hypermetabolism 
corresponded to the suspected EZs determined by EEG. 
In another study, Chugani et al.(14) examined 18 children 
who had a seizure immediately after 18F-FDG injection, 
during the uptake period, and who presented hyperme-
tabolism on 18F-FDG PET images; among these, seven 
patients with lateralization showed a relatively small area 
of hypermetabolism that was coincident with the EZ local-
ized by ictal EEG.

In the present study, most (55%) of the postictal 18F-
FDG PET/CT examinations showed hypometabolism in 
the EZ and were concordant with the reference standard. 
Hypometabolism most likely represents postictal depres-
sion of cerebral activity(13). Because there was only one 
discordant result in the postictal group, we were unable 
to compare the concordant and discordant examinations 
in terms of the time from seizure to 18F-FDG injection. 
Barrington et al.(13) also observed hypometabolism in most 
(four of six) 18F-FDG PET/CT studies performed near the 
time of a seizure, although their patients had seizures after 
18F-FDG injection.

Our study has some limitations. First, despite the rela-
tively large patient sample, only a small number of patients 
underwent postictal 18F-FDG PET/CT. Because this was 
a prospective study, the incidence of ictal events during 
the EEG monitoring period was low. Second, only 21.8% 
of patients underwent surgery for EZ resection. There 
is a need for further studies involving larger numbers of  
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patients undergoing postictal 18F-FDG PET/CT, as well 
as performing interictal 18F-FDG PET/CT in patients who 
have undergone postictal 18F-FDG PET/CT, which will al-
low the postictal and interictal EZ metabolism to be com-
pared.

Our data confirm that 18F-FDG PET/CT is a helpful 
tool in EZ localization and that EEG monitoring should 
be performed in order to compare the 18F-FDG PET/CT 
findings with the EEG findings. We speculate that postic-
tal 18F-FDG PET/CT could be an alternative for localizing 
the EZ in clinical practice. When a seizure occurs during 
an 18F-FDG PET/CT performed in a patient with epilepsy, 
some physicians cancel the acquisition or the subsequent 
analysis of the images. The present study shows that one 
should not discard or discount such images, which could 
perform well in the localization of the EZ. A postictal 18F-
FDG PET/CT is able to identify the EZ, showing either 
hypometabolism or hypermetabolism. In that setting, it 
is quite important to perform EEG monitoring in order 
to compare the 18F-FDG PET/CT findings with the EEG 
findings. Further studies with larger patient samples are 
needed in order to confirm our findings. 
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