Graph Theory-based EEG Connectivity in
Epileptic Children Receiving Ketogenic Diet Therapy
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Connectivity in Brain

structural connectivity functional connectivity effective connectivity
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Friston K. British Medical Bulletin (1996)



Redefining “Correlation”

a Phase coherence

Nature Reviews | Neuroscience

Siegel M et al. Nature Reviews Neuroscience (2012)



INNINNNINNINnnnnnnnnnnnnnnnnnnnnnnnnnninannan

Ketogenic diet therapy (KDT)

A diet with high fat and low carbohydrate confent

Widely used for treating drug-resistant epilepsy

Produced a = 50% reduction in seizure frequency in
33% of patients, and 15.6% of patients were seizure free

Every patient responds to KDT differently

to evaluate the capacity of EEG connectivity to
determine/predict KDT effectiveness

Keene, D.L. A systematic review of the use of the ketogenic diet in childhood epilepsy. Pediatr
Neurol 2006, 35, 1-5, doi:10.1016/j.pediatrmeurol.2006.01.005.
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Graph Theoretical Analysis

For each of the obtained graphs, the following indices were calculated:
(1) basic measures (nodal strength)
(2) measures of integration (global efficiency)

(3) measures of segregation (clustering coefficient)
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Linear regression analysis

X: alteration of mean betweenness centrality (0%) in alpha, beta, and theta band

Y: the seizure reduction ratio
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Conclusion

« After 6™ month's KDT, the general interictal EEG
connectivity reduced in KDT responders (compared
with itself or non-responders).

- Betweenness centrality increased; its alteration ratio
positively correlated with seizure reduction rate.

« KDT tended to modify the low- to moderate-intensity
connections.
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