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Epilepsy is a chronic disease. While anyone can experience
the excessive neuronal activity of a seizure if exposed to con-
vulsant conditions, persons with epilepsy have seizures with
no obvious immediate cause. Essentially the functional organ-
isation of the epileptogenic neural networks renders the brain
of persons with epilepsy prone to have spontaneous, unpre-
dictable, usually time-limited seizures. I will outline how
focal seizures arise from networks of interconnected neurons,
essentially as a “chain reaction”, and how the properties of
neurons, synapses and networks are changed in chronic epi-
leptic foci. During the prolonged “interictal” periods
between seizures, these cellular and network changes provide
potential explanations for behavioural and other comorbid-
ities of epilepsy. Finally I will discuss recent work on high
frequency oscillations associated with epileptic foci and their
potential application in defining epileptogenic zones for sur-
gical resection.
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