A guide to diagnostic tests for epilepsy – part two       by Jayant Acharya, M.D.

In part one, Dr. Acharya discussed blood sampling, EEG (electroencephalogram), CT (computerized tomography) and MRI (magnetic resonance imaging). Contact Kathleen at 314.645.6969 to receive a copy.

Video-EEG monitoring: This refers to the simultaneous recording of clinical behavior and EEG. It involves staying for 4-7 days in a hospital with facilities for monitoring. EEG is recorded continuously and a video camera records clinical behavior throughout the stay.  The emphasis is on recording seizures or events and analyzing the recorded behavior and the EEG changes during them, although the physician also looks at the EEG in between events to look for abnormalities. 

Video-EEG monitoring is done for two main reasons. Diagnostic monitoring is done when it is not clear from the clinical evaluation and routine EEG whether the patient has epileptic seizures or non-epileptic events. A careful analysis of the clinical behavior recorded on video and the EEG allows the physician to make this distinction. Epileptic seizures are typically associated with rhythmic changes in the EEG, whereas in non-epileptic events the EEG usually does not change significantly. 

The second indication for video-EEG monitoring is precise identification of the area in the brain from which seizures arise in a patient with partial epilepsy whose seizures are not controlled with antiepileptic medications and in whom surgery for epilepsy is being considered. Since seizures need to be recorded over a relatively short period, the physician may decrease or even stop antiepileptic medications during this period. Studies have shown that this facilitates recording of seizures without significant danger to the patient. The region where rhythmic changes are first seen on EEG during a seizure is the likely epileptic focus. This information is then compared with any abnormalities seen on MRI.  Additional tests such as SPECT during the event and PET may be done to provide further evidence regarding the location of the epileptic focus. If all the information suggests that a patient’s epilepsy arises in a single region of the brain where surgery is not likely to lead to significant postoperative long-term problems, the patient may be a good candidate for surgery.                                                             

Most often surgery is performed in the temporal lobe where the major concern is impairment of memory after surgery. Usually memory is already severely impaired or lost in the temporal lobe that is generating seizures and the other temporal lobe mediates remaining memory function so that surgical removal of the affected temporal lobe is normally not associated with significant worsening of memory. This can be more objectively confirmed by detailed neuropsychological testing before and after surgery, and by the Wada test (intracarotid amobarbital procedure). The Wada test involves the administration of a short-acting anesthetic drug into the major blood vessel (internal carotid artery) that supplies blood to each half of the brain. This results in temporary paralysis of one half of the brain so that the other half can be tested for language and memory function. After the effect of one injection wears off, the other side is injected. In this way, memory in each half of the brain can be separately tested. The ideal result of the test would be severely impaired function on the side with the epileptic focus and normal memory on the other side, indicating a low probability of further memory impairment after surgery.  

Limitations of tests: All these tests provide very useful information about different aspects of epilepsy but they also have certain limitations. A normal EEG does not exclude epilepsy. Studies have shown that the first EEG records epileptiform discharges in only 50-60% of patients with definite epilepsy.  This is because epileptiform activity is present at brief intervals during the day and no activity may be seen during a routine 30-minute record in some patients. Repeating EEGs (up to four) with additional activating procedures, including partial or total sleep deprivation the previous night, increases the likelihood of recording abnormalities to approximately 90%. Additional EEGs do not provide more information so that in about 10% of patients no epileptiform activity is ever recorded on a routine EEG.   In such patients, a definite diagnosis can be established with brief (4-7 days) video-EEG monitoring, but only if seizures are frequent.  As with EEG, a normal MRI does not mean that the patient does not have epilepsy. Many patients with generalized epilepsies, particularly hereditary epilepsies such as absence epilepsy (petit mal) or juvenile myoclonic epilepsy, can have normal MRIs.  Video-EEG monitoring is considered the gold standard for distinguishing between epileptic seizures and non-epileptic seizures. However, no definite epileptic pattern may be seen in the EEG in some forms of seizures, particularly if they are not associated with loss of consciousness (such as auras) and in seizures arising from the frontal region of the brain. In patients being evaluated for epilepsy surgery, EEG may show changes on both sides of the brain or MRI abnormalities may be seen in a different area of the brain than the EEG changes, so that it is not clear which part of the brain is generating seizures.

In the future, newer tests such as magnetoencephalography (MEG), magnetic resonance spectroscopy (MRS) and functional MRI (fMRI) are likely to be increasingly utilized.  However, the most important tool that a doctor has is a careful medical history and clinical evaluation. Laboratory tests are used as a supplement, and ultimately the physician uses clinical judgment in making a final diagnosis and decisions about treatment.
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