EPILEPSY AS A MODEL FOR STUDYING NEURAL NETWORKS
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Epilepsy is a chronic disorder that adversely affects social, vocational, and psychological functioning. Despite
the variety and complexity of the negative clinical associations with epilepsy, depression is remarkably prevalent
in patients with epilepsy.

An estimated 30-55% of persons with refractory epilepsy have major depression, and depression has a stronger
correlation than seizure frequency with quality of life (1). Available data indicate that epilepsy and depression
may share a common neural network, and the clinical expression of disease results from underlying brain
dysfunction rather than social and vocational disability (2). The brain regions commonly involved in various
types of epilepsies, such as the hippocampus and amygdala in temporal lobe epilepsy and subcortical nuclei in
idiopathic generalized epilepsies, are important components of current models of depression (3). Increased
understanding of mechanisms of depression in epilepsy is not only crucial for improving care of many persons
with seizures, but may also yield useful information about principal mechanisms underlying both depression and
epileptogenicity. Recent neuroimaging studies associated depression with specific cerebral structural and
functional disturbances, suggesting that a dysfunction in neural networks underlie mood changes (4).

Current evidence suggests that smaller hippocampal volume in humans is not only a hallmark of mesial temporal
lobe epilepsy, but is also associated with depression, and functional imaging studies point to dysfunction in the
fronto-limbic network in patients with major depressive disorder (5). This is also in concord with reports from
animal, lesional, and human postmortem studies. Understanding neuroanatomy and interconnectivity of the
structures, neurotransmitter pathways and molecular mechanisms implicated in this dysfunction creates a basis to
understand clinical expression of the disease (6). The fronto-limbic pathway presents a model to study a network
dysfunction associated with epileptogenicity and mood changes.
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