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[] Generalized Epilepsy Network (GEN)

The Generalized Epilepsy Network (GEN) is a functionally and anatomically interconnected brain
network responsible for the initiation and propagation of generalized seizures, particularly in
idiopathic generalized epilepsy (IGE). It involves bilateral, synchronous activity between the thalamus,
cortex, basal ganglia, and other subcortical structures, and is characterized by abnormal rhythmic
oscillations, especially spike-and-wave discharges.

[0 Key Elements of the GEN: Bilateral symmetry: Seizures affect both hemispheres from onset.
Thalamocortical circuits: Core loops generating rhythmic discharges.
Default Mode Network modulation: Implicated in loss of consciousness.

Functional and structural connectivity: Verified via EEG-fMRI, MEG, and DTI.

0 Region 0 Function in Network

:Sglea;;nus (reticular + mediodorsal Spike-wave generation, pacemaker of the network
Frontal Cortex Initiation of seizures, altered cognition during events
Parietal Cortex Propagation and spatial synchronization

Precuneus / PCC Default Mode Network interaction, consciousness changes
Basal Ganglia Modulate thalamocortical excitability

Cerebellum Inhibitory influence on cortical output

[ Characteristics of the Generalized Epilepsy Network

o s Bilateral synchronous discharges

e [] Thalamocortical loop hypersynchrony

¢ [] Altered Default Mode Network function

e [] Hyperexcitability and low threshold for seizure spread
e [] Supported by EEG-fMRI, MEG, graph theory analysis

[ Clinical Implications: Understanding the Generalized Epilepsy Network aids in:

@ e Interpreting non-lesional EEGs in IGE
e Targeting neuromodulation therapies

 Differentiating focal vs generalized epilepsies
e Mapping consciousness changes in absence seizures

Idiopathic generalized epilepsy (IGE) is a brain network disease, but the location of this network and
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its relevance for treatment remain unclear. Ji et al. combine the locations of brain abnormalities in IGE
(131 coordinates from 21 studies) with the human connectome to identify an IGE network. They
validated this network by showing alignment with structural brain abnormalities previously identified
in IGE and brain areas activated by generalized epileptiform discharges in simultaneous
electroencephalogram-functional magnetic resonance imaging. The topography of the IGE network
aligns with brain networks involved in motor control and loss of consciousness consistent with
generalized seizure semiology. To investigate therapeutic relevance, they analyzed data from 21
patients with IGE treated with deep brain stimulation (DBS) for generalized seizures. Seizure
frequency reduced a median 90% after DBS and stimulation sites intersect an IGE network peak in the
centromedian nucleus of the thalamus. Together, this study helps unify prior findings in IGE and
identify a brain network target that can be tested in clinical trials of brain stimulation to control
generalized seizures *.

This landmark study by Ji et al. contributes substantially to our understanding of idiopathic
generalized epilepsy as a brain network disease. It offers anatomical coherence, pathophysiological
plausibility, and therapeutic relevance, while highlighting the need for prospective, network-targeted
trials. Despite some limitations, the work provides a robust platform for precision neurology in the
management of generalized seizures.
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