Surgery for Epilepsy                           by Joshua Dowling, M.D.

When epilepsy patients continue to have seizures in spite of optimal treatment with medications, surgery is often an option.  Although not all types of seizures can be treated surgically, many can be. If seizures are not eliminated by medications, assessment at a surgical epilepsy center should be strongly considered.  The evaluation for possible surgery involves a number of tests to determine the area of the brain from which seizures are arising.  In some situations, surgery can have up to a 70-80% chance of eliminating seizures altogether.  Moreover, most surgical treatments carry a low risk of serious complications.  Not all epilepsy patients can benefit from surgery, but for many patients with uncontrolled epilepsy, surgery may be the best treatment option.  

Surgery is most commonly done for medically refractory partial seizures, i.e. seizures that begin in one area of the brain.  Seizures of this type can spread to other areas.  If the patient loses awareness, the seizure is referred to as complex-partial.  If the seizure spreads further, it can result in a generalized convulsion, or tonic-clonic seizure.  In that case it is secondarily generalized, as opposed to a primary generalized seizure that does not originate in a small area of the brain, but rather begins throughout the brain at once.  These distinctions are very important for epilepsy surgery since the most successful procedures are done for seizures that begin focally, that is, in one part of the brain.  Seizures often originate from an area of abnormal brain tissue.  If this tissue can be safely removed, the seizures may stop.  

Several tests are required to determine if a patient’s seizures are likely to respond to surgery.  The most basic testing includes video EEG monitoring, an MRI of the brain, PET imaging, and neuropsychological testing.  In video EEG monitoring, a patient is usually admitted to the hospital for continuous EEG under video monitoring in the hopes that typical seizures will be observed.  The recordings often provide significant clues regarding the seizure onset.  MRI has become extremely important in evaluating epilepsy patients.  In many cases, the MRI reveals a definite abnormality responsible for the seizures.  PET imaging examines the brain for areas of abnormal metabolism that can correspond to areas generating seizures.  Neuropsychological testing will frequently reveal typical patterns of memory dysfunction seen in some epilepsy patients. 

 If these tests all point to the same brain region as the cause of the seizures, no further testing may be needed.  This is often the case in complex-partial seizures arising from the temporal lobe.  In some instances, the tests do not all agree, or do not provide clear answers.  An additional study, called a Wada test, involves a cerebral angiogram in which one side of the brain is anesthetized at a time.  Memory and language are tested to determine where those vital functions are.  

If surgery still looks like a reasonable possibility, invasive seizure monitoring may be performed.  Invasive monitoring involves surgery to place EEG electrodes in or around the brain itself.  These implanted electrodes can give a much clearer picture of the seizure onset.  Also, if the seizure onset is located near a vital brain region, such as the motor or language area, the electrodes can often be used to map those functions precisely.  

The ultimate goal of all these tests is to determine if all of the seizures are arising from the same area of the brain, precisely locate that area, and determine if that area can be removed safely.  Even some patients who initially appear to be poor surgical candidates are found on closer examination to have surgically treatable seizures.

Seizures can arise from many different areas of the brain.  The exact surgery performed depends on the brain region involved.  The most common seizure surgery is done for complex-partial seizures arising from one of the temporal lobes.  In these patients, an area of scarring within one temporal lobe, referred to as mesial temporal sclerosis, generates seizures. This region normally contributes to memory function, but in patients with seizures, it may be so scarred that memory is almost entirely served by the other temporal lobe.  This diagnosis can often be made without invasive monitoring. Surgery to remove this area, which includes the hippocampus, amygdala, parahippocampal gyrus, and entorhinal cortex, has a high rate of success in eliminating seizures altogether, up to 70-80%, with a low rate of complications.  Serious complications, such as death, stroke, or paralysis are uncommon, occurring in fewer than 2-3% of patients.  This risk must be weighed against the long-term risks of uncontrolled epilepsy that, depending on the type and severity of seizures, can sometimes result in injury or death.  For uncontrolled complex-partial seizures due to mesial temporal sclerosis, surgery actually has a lower long-term risk than the seizures.  Patients with seizures arising from multiple brain areas or from areas serving vital functions such as language or movement are usually less likely to be good candidates for surgery.  

Many patients are reluctant to pursue a surgical evaluation because of fear of brain surgery.  A thorough evaluation as outlined above does not commit the patient to surgery, but it does define the problem more precisely and may reveal options.  Patients and their families are often much less apprehensive about surgery once the facts have been gathered and explained.  Even if the evaluation shows the patient is not likely to benefit from surgery, the information gathered can often be useful in continued medical treatment.  There is very little downside for patients with poorly controlled epilepsy in seeking evaluation in a surgical epilepsy center.  The potential upside is life free of seizures.
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