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The 1981 International League Against Epilepsy classification.
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Syndrome Remedy

Tuberous sclerosis Surgery may be curative

Neurofibromatosis Type I Surgery has no role

Sturge-Weber  syndrome Early surgery

Polymicrogyria Surgical resection if well 
localized

Hemimegalencephaly Surgery usually curative

Schizencephaly Surgery usually difficult

Focal cortical dysplasia Surgery in certain cases

Cortical migration abnormalities (agyria, pachygyria, 
lissenchephaly, subcortical band heterotopia)

Surgery generally not 
indicated

Periventricular nodular heterotopia Surgery in isolated lesions

Acquired lesions Surgery may be considered





Epilepsy – Seizure Propagation
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Epilepsy – Seizure Propagation



CT, MRI
Ictal/Inter-ictal SPECT
Inter-ictal FDG PET

CT
MRI













• complete seizure history

• physical and neurological examination

• scalp electroencephalography (EEG)

• video-EEG monitoring, 

• interictal and ictal EEG

• neuropsychological examination













Pre-surgical Assessment - MRI
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Pre-surgical Assessment - MRI







































Patient with left temporal lobe epilepsy.
Left: Language mapping with verb generation task - activation in Broca’s and Wernicke’s
areas.
Right: Memory localization with picture encoding task - decreased activation in the left 
hippocampus.
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Diagnosis: Mesial temporal sclerosis



Temporal lobe epilepsy

multifactorial
mesial temporal sclerosis

focal cortical dysplasia tumors 



Mesial temporal sclerosis

- Increased T2 signal intensity  within the left hippocampus, which also appears 
asymmetrically smaller than the right 
- hypometabolic area (arrow) in the region of the left hippocampus -



FDG PET imaging of 
the Brain in Pediatric 
Patients

Luana Stanescu, MD • Gisele E. Ishak, MD • Paritosh C. Khanna, MD 
Deepa R. Biyyam, MD • Dennis W. Shaw, MD • Marguerite T. Parisi, MD, 
MSEd , Radiographics. RSNA , 2013



Brain glucose metabolism



Normal Brain PET 



FDG PET in Childhood Epilepsy 

epileptic seizure
increased

interictal postictal
decreased 



Causes for high FDG uptake during 
interictal



False positive brain hypometabolism

• Depression phenobarbital
valproate sodium

• Phenytoin



Epilepsy

functional 

focal epileptogenic zone and can be 
assessed by using F



Extratemporal hypometabolism



Lateralization phenomenon



Brain SPECT/CT

Ceretec

Neurolite

Brain PET/CT

• 18F FDG  : 0.1 mCi/kg maximum dose of 
10 mCi

• carbon 11 (11 C) methionine



Common causes



Neuronal Proliferation 
Anomalies 



Arrested neuronal migration 



Heterotopic Gray Matter 

- right frontal focus of gray matter heterotopia in a 1yo  girl with infantile spasms 
- increased metabolic activity that is slightly less than that of the adjacent 
cortical gray matter 



Heterotopic Gray Matter 



Heterotopic Gray Matter 



Polymicrogyria

focal hypometabolism in the right perirolandic region, 



Polymicrogyria

hypometabolism in the right perirolandic region



hypermetabolism



Polymicrogyria

variable 
normal increased

decreased



Polymicrogyria



Hemimegalencephaly

Hypermetabolic foci were related to ongoing seizure activity detected with 
concurrent EEG performed during 



Hemimegalencephaly



Hemimegalencephaly



Focal Cortical Dysplasia 

decreased avidity  in the right 
inferomedial temporal, right superolateral
temporal, and right inferior frontal regions



Focal Cortical Dysplasia 

MR images show focal cortical dysplasia with increased signal intensity in the right 
frontal lobe 



Focal Cortical Dysplasia 

MRI: focally thickened cortex in the right parieto-occipital lobe
FDG PET : hypermetabolism corresponding to the focal cortical dysplasia 



Focal Cortical Dysplasia 

hypometabolism



Parry-Romberg Syndrome 

CT attenuation : gyriform calcified areas in the left parietal lobe
Increased FDG uptake due to seizure activity 



Parry-Romberg Syndrome 

hemifacial atrophy 



Rasmussen Encephalitis 

hypometabolism involving the right insula, inferior frontal region  and right 
caudate and lentiform nuclei, findings likely representing abnormal interictal areas. 



Rasmussen Encephalitis 

focal hyperintensity and volume loss in the right peri-insular cortex 
inferior right frontal lobe and superior right frontoparietal region



Rasmussen Encephalitis

- Regional parieto-occipital hypometabolism with a medial posterior frontal 
hypermetabolic focus, likely representing an ictal focus
- FLAIR MR: right posterior parietal atrophy and signal abnormality 



Rasmussen Encephalitis 



Rasmussen Encephalitis 



Limbic Encephalitis 

T2-weighted MR image shows bilateral areas of T2 hyperintensity in the hippocampal 
formations 
Increased metabolism bilaterally in the mesial temporal lobes that was confirmed by the 
presence of anti- NMDA receptor antibodies 



Limbic Encephalitis 

paraneoplastic

less than 25%

• Anti-NMDA anti Hu



Sturge-Weber syndrome 

- T1-weighted : right parieto-occipital volume loss with overlying leptomeningeal
enhancement, bilateral choroid plexus enhancement
- hypometabolism in the corresponding regions with areas of parenchymal calcification 



Sturge-Weber syndrome 



Perinatal Arterial Stroke 
Perinatal arterial stroke 
hypometabolism in the right 
hemisphere, with sparing of the right 
frontal lobe 

Axial T2- weighted MR images 
show diffuse white matter loss 
in the right cerebral 
hemisphere, with relative 
sparing of the right frontal lobe, 
and ex vacuo dilatation of the 
right ventricle. 



Perinatal Arterial Stroke 



FDG PET in Childhood Brain Tumors 

dedifferentiation to a higher-grade tumor



Hot spot- brain index

• Hypermetabolic benign

Borgwardt et al, J clinical oncology  2005  



FDG PET in Childhood Brain Tumors 

increased
residual recurrent



History of posterior fossa ependymoma resection , recent resection of a secondary left 
temporal lobe grade III anaplastic astrocytoma. 
- Increase in T2 signal intensity surrounding the left temporal resection cavity
- Contrast enhanced T1:  focal increased enhancement , concerning for recurrent tumor 

or a radiation-induced effect 

Neurofibromatosis type 1



Increased uptake helps differentiate between residual or recurrent tumor and 
radiation necrosis   :  consistent with tumor recurrence

Neurofibromatosis type 1



FDG PET : extensive hypermetabolic activity in posterior right 
temporoparietal and occipital regions extending to interhemispheric
dura

Recurrent Burkitt lymphoma 



Recurrent Burkitt lymphoma 



contrast-enhanced T1-weighted MR : very  subtle leptomeningeal enhancement along 
the posterior right temporoparietal and occipital regions

Recurrent Burkitt lymphoma 



1 month later show considerable worsening of the leptomeningeal and dural
enhancement, with adjacent parenchymal edema,  consistent with disease 
progression

Recurrent Burkitt lymphoma 



PET pitfall in brain tumor

high-grade 

any uptake higher than that of the adjacent brain 
background level that corresponds to the region of concern at MR 



MR perfusion imaging versus FDG PET 

6 
weeks 

Hatzoglou et al, Clin Imaging 2013 



Amino acid PET radiotracers

• 11C-methionine 
protein metabolism

high tumor-to–normal brain tissue 
contrast

low-grade 



Conclusion

• Epilepsy  

• Brain tumors 




