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Introduction

Epilepsy is a disorder characterized by recurrent brain sei-
zures due to interrupted nerve cell activity. Treatment with anti-
epileptic drugs can control seizures in most of the patients with 
epilepsy. However, in approximately one third of the patients 
invasive surgery may be required to resect the area of the sei-
zure. For this group of patients, precise localization of the area 
of seizure is key to increase probability of successful outcomes 
of the surgical resection. To ascertain the resection area a com-
bination of diagnostic tests including imaging is used. Image 
modalities such as MRI and nuclear imaging (PET/SPECT) are 
well established imaging techniques used to localize areas of 
seizures [1,2].

SPECT is a nuclear imaging technique that uses scintillation 
and Computed Tomography (CT) to detect photons generated 
from a radioactive tracer (e.g. 99m-Tc-HMPAO). The tracer is 
injected intravenously and the tracer perfusion of tissues and 
organs can be imaged on a SPECT-CT camera. The tracer can be 
taken up by the brain within a few minutes and therefore the in-
jection can be performed right after the seizure (i.e. ictal phase) 
takes place to localize the affected area [2,3].

PET-CT is a higher quality 3D nuclear imaging technique that 
can be used to localize epileptic foci by using FDG (18F-Fluo-
rodeoxyglucose) as a tracer. FDG is a glucose analogue that is 
actively transported across the Blood-Brain Barrier (BBB) and is 
then trapped within cells [2]. Ictal foci as well as early post-ictal 
foci up to 48 hours after the seizure are known to cause hyper-
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metabolic areas [4]. Most interictal phase studies performed at 
a certain time point following a recent seizure typically demon-
strate focal FDG hypometabolism [2,3]. However, the cause of 
this hypometabolism is not completely clear; neuronal loss or 
functional disturbance has been described as possible causes 
[5]. 

Because FDG is taken up by the brain in 30-45 minutes [3], 
PET-CT images for epilepsy are usually obtained in interictal 
phase and are not obtained in ictal phase for which a fast up-
take by the brain is preferable. Furthermore there are logistic 
issues, in part due to the short decay period of FDG, which is 
a cyclotron produced radiopharmaceutical. Therefore limited 
data is available on ictal PET-CT imaging. Occasionally ictal or 
early post-ictal phase findings are captured in patients undergo-
ing whole body PETs for other medical purposes.

We present two oncologic cases with incidental epileptic 
findings captured on PET-CT with FDG, visible as hypermeta-
bolic areas in the brain.

Case presentations

Case 1

A 68-year old Caucasian female experiencing fatigue and a 
cough was referred to the Pulmonology outpatient department 
in 2022 because of an abnormal finding on chest X-ray suspi-
cious for lung cancer. Given the suspicious findings on the chest 
X-ray a contrast enhanced upper body CT and FDG PET-CT was 
indicated for further investigation.

Imaging revealed a mediastinal mass extending into the up-
per lobe of the left lung, which showed increased FDG uptake 
on PET, highly suspicious for a primary lung carcinoma with ex-
tensive expansion into the mediastinum. Extensive metastatic 
bone and adrenal gland disease was found on PET. Further-
more, several hypermetabolic intracranial lesions were noted. 
The biggest lesion was located in the right frontal lobe with a 
maximum diameter of 7 cm. Another notable lesion was locat-
ed in the left cerebellar hemisphere (Figure 1). These abnormal 
findings were initially interpreted as brain metastases, given the 
extensive metastatic disease found in other organs.

However, days later it was discovered that the patient had 
two brief unresponsive seizure episodes on the way to the PET 
scanner and had another episode on the ward after the PET ex-
amination. It was suspected that the seizures were caused by 
the brain metastases. Since Magnetic Resonance Imaging (MRI) 
is considered the standard for imaging metastatic brain cancer, 
an MRI with contrast-enhancement was obtained subsequently 
to analyze the extensiveness of metastatic brain disease. 

Consistent with the earlier PET-CT multiple brain metastases 
were found on MRI. However, not all lesions found on PET could 
be correlated with the brain MRI. The two most notable lesions 
seen on PET in the right frontal lobe and the left cerebellum 
could not be matched with MRI. There were small metastatic 
lesions in the right frontal lobe on MRI that did not match with 
the 7 cm lesion with high FDG-uptake on PET. Furthermore, on 
the brain MRI no lesion was found in the left cerebellum, while 
the whole left cerebellum showed FDG-uptake on the PET scan 
(Figure 2). 

Figure 1: 

Figure 2: 

Thus, what we observed on PET-CT must have been find-
ings of the epileptic seizure during or shortly after the seizure. 
We believe the findings found are consistent with frontal lobe 
epilepsy with contralateral cerebellar hypermetabolism, a rare 
phenomenon caught incidentally on PET-CT.

Case 2

A 48-year old male patient experienced symptoms of fatigue, 
fever and thirst for a period of time. Subsequently, he was di-
agnosed with diabetes mellitus by his general practitioner. He 
had been prescribed diabetes medication for a week, before 
presenting to the Emergency Room (ER) in our hospital due to 
diabetic ketoacidosis de novo triggered by an unknown cause. 

During patient anamnesis at the ER the patient experienced 
a brief lapse of consciousness and was unresponsive. He was 
unresponsive for a short period of time and recovered fully af-
ter thirty seconds with no lingering confusion or other ill effects. 

The differential diagnosis of diabetic ketoacidosis in this case 
mainly included a viral infection or malignancy. A CT was re-
quested to investigate the cause of his diabetic ketoacidosis. A 
brain MRI was requested to check for any abnormalities causing 
the absence seizure.

On CT a big mediastinal mass on the left side was found with 
extensive left-sided lymphadenopathy, consistent with a pulmo-
nary malignancy. Subsequently a PET-CT was obtained for stag-
ing. The mediastinal mass and lymphadenopathy as seen on 
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CT showed high FDG uptake. Multiple distant metastases were 
found in the liver, in the adrenal gland and in the skeleton. Fur-
thermore, the PET-CT showed a focal area with high FDG avidity 
in the left mesial temporal lobe. A brain MRI was obtained four 
days earlier which showed no signs of brain metastasis (Figure 
3). Therefore the FDG avid zone is believed to be consistent 
with a post-ictal area of hypermetabolism in the temporal area. 
However, the time period between the presentation in the ER 
and the PET-CT was 6 days, thus this likely concerned another 
seizure not objectified by physicians. 

Figure 3: 

Discussion/conclusion

We present two interesting patient cases who presented 
with primary lung carcinoma and hypermetabolic foci on FDG 
PET-CT in the brain that were consistent with epileptic seizures.

The prolonged FDG uptake usually interferes with obtaining 
ictal PET in contrast to SPECT, in which the tracer Tc-99m-HM-
PAO can be taken up quickly by the brain and is thus injected 
right after a seizure takes place [2]. Therefore, an ictal PET is 
usually an incidental finding. Epileptogenic foci are known to 
show FDG hypermetabolism in the ictal phase [4]. It is thought 
that epileptic foci have an increased need for glucose and there-
fore show as hypermetabolic foci on PET-CT. However, ictal PET 
data is scarce. Several reports have shown incidental hypermet-
abolic foci in the brain consistent with epileptic seizures [2,4].

The first case was challenging because the patient presented 
with widespread metastatic disease, therefore it was reason-
able that the hypermetabolic brain lesions were initially inter-
preted as hypermetabolic metastases. However in 10 to 20% 
of adults with brain metastases seizures may occur [6]. It was 
discovered later that the first patient indeed had a seizure just-
before the injection of FDG, thus part of the hypermetabolic 
areas in the right frontal lobe and the entire hypermetabolic 
areas contralaterally in the left cerebellar hemisphere turned 
out to be epileptic foci rather than metastases. The correlation 
with MRI confirmed this suspicion.

Cerebellar hyperperfusion contralateral to the supratentorial 
epileptogenic area is often observed on ictal or postictal SPECT 
scans [7-10]. This phenomenon has been described previously 
as “crossed cerebellar hyperperfusion”. It may occur because of 
an increased blood flow in relation to the corticopontocerebel-
lar pathways during epileptic seizures. Since cerebral perfusion 
and glucose metabolism have been shown to be closely corre-
lated [11], it is expected that a similar pattern could be found 

as a hypermetabolic area on PET-CT. This has been described in 
one other previous report in a patient with symptomatic epi-
lepsy without brain metastasis [12]. Our first case also demon-
strates this rare phenomenon of crossed cerebellar hyperme-
tabolism caught incidentally on PET-CT.

Foci related to epilepsy described may be visible as hyper-
metabolic foci on PET-CT up to 48 hours after a seizure [4,13]. 
However, in the second case the PET-CT was obtained 6 days 
after the reported absence seizure, which makes it less prob-
able that it would cause hypermetabolic areas. Most likely, the 
patient had another absence episode perhaps hours before the 
scan, which had gone unnoticed by any physicians.

In conclusion, this oncologic case series shows that ictal/ 
early post-ictal states may be visible on FDG PET-CT making the 
interpretation of hypermetabolic brain lesions more difficult. A 
brain MRI can differentiate between metastatic lesions or fo-
cal epilepsy by other causes. Clinical information should always 
be taken into account when interpreting a case with extensive 
metastatic disease. Moreover, these cases highlight that when 
hypermetabolic foci in the brain are encountered on PET in pa-
tients with a known carcinoma, seizures need to be considered 
at all times.
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