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Seizure Disorders

What are seizures?


Seizures are temporary abnormalities in electrical activity in the brain.  Nerve cells that communicate through electrical messages receive information (like temperature and pain) and tell your body what to do (like move your arm).  When a seizure occurs, nerve cells send an electrical message that causes an inappropriate burst of electrical activity.  Such activity results in changes in a person’s awareness, movement, sensation or behavior.

What causes seizures?


There is a strong genetic inheritance in seizures.  Some people have a family history of seizures and thus, are more likely to develop seizures.  Children with other neurological disorders (cerebral palsy, traumatic brain injury, autism, etc.) are more likely to develop seizures.  In about 50% of children with seizures, a cause is not identified.  Many of these children outgrow their seizure disorder within a few years.

What types of seizures are there?


There are several types of seizures.  These include generalized convulsive, absence, partial complex, simple partial and febrile seizures.  


Generalized seizures can be convulsive or non-convulsive.  Convulsive seizures are rhythmic jerking of the extremities.  A person may vomit or lose bladder control.  It is important to turn someone on their side so they do not choke if they vomit.  A convulsive seizure that lasts more than 30 minutes is called status epilepticus.  IV or rectal medications need to be given immediately to stop the seizure to prevent brain damage.  Other types of convulsive seizures are tonic (stiffening of the muscles only), atonic (drop attacks – the person loses muscle tone and falls to the floor) and myoclonic (sudden jerking of the arms or legs).  Non-convulsive seizures include staring spells, which may be due to absence seizures.  The person stares off and seems unresponsive.  Eye fluttering is sometimes seen during absence seizures.  Non-convulsive seizures typically last a few seconds and may occur several times in a day.


Partial seizures are simple or complex.  During simple partial seizures, the person is able to communicate to others.  They may have impaired feeling or twitching on one side of the body.  In complex partial seizures, a person is unable to communicate.  They may have jerking on one side of the body or uncontrollable movements in the upper or lower extremities.  There may be eye fluttering, purposeless lip smacking or tongue thrusting.  Partial complex seizures can last from, a few seconds to several minutes.


Febrile seizures are seizures brought on by fever usually at the onset of an illness in infants or small children.  Febrile seizures usually occur in children 6 months to 5 years old.  Most febrile seizures are convulsive and last from a few seconds to several minutes.  Some children may have recurrent febrile seizures.  Most children with febrile seizures outgrow this disorder and do not develop epilepsy.

How are seizures diagnosed?

An EEG is often the most accurate way to diagnose seizures.  An EEG is a test where leads are placed on the patient’s head and a machine records the brain’s activity.  Several activation procedures are done during the EEG.  The person remains awake during part of the test and may be asked to breathe quickly (hyperventilation) and have a light shined in their eyes (photic stimulation).  Then the person falls asleep, going through sleep stages to observe whether potential seizure discharges occur. 
 This test takes approximately one hour.  Partial sleep deprivation is needed to help the person fall asleep during the test.  Children may need to be sedated so they can be quiet and fall asleep during the testing.  After the EEG, your doctor will read it to determine whether there is a seizure disorder.  


Other tests may be performed to determine if there is a cause for the seizure disorder.  These tests include CT, MRI, spinal tap, and blood tests.  Your doctor will determine whether these tests are necessary.  Remember that about 50% of children with a seizure disorder do not have an identifiable cause for the seizures and extensive tests may not be necessary.

What treatments are available for seizures?


There are several medications that are used for seizures.  These include Phenobarbital, Depakote, Zarontin, Tegretol, Dilantin, Lamictal, Topamax, Gabitril, Keppra, Neurontin, and many others.  Different medicines work for different types of seizures.  Your doctor will decide which medicine is the best for you or your child and will discuss the potential side effects with that particular medication.


Other non-medication treatments for seizures include the ketogenic diet, epilepsy surgery, and vagal nerve stimulator.  The ketogenic diet consists of a diet mostly in fat and small amounts of protein and carbohydrates.  The answer to how the ketogenic diet stops seizures is unknown.  The ketogenic diet is initiated in the hospital to monitor for low blood sugar.  After a person is in ketosis, the seizures often improve.  These people follow a very strict diet to remain in ketosis.  The ketogenic diet is successful in 1/3 to 2/3 of patients and may allow the person to be on less medicine and have good seizure control.


Epilepsy surgery is also performed to control or eliminate seizures.  There are several types of surgery including focal resection, temporal lobectomy, corpus callosotomy, and multiple subpial transections.  Focal resection can be performed if there is a single focus of seizure activity, usual in the frontal or temporal lobes.  Temporal lobectomy involves removing part of the temporal lobe to remove the seizure focus.  Corpus callosotomy involves cutting the fibers in the corpus callosum, which connects the two halves of the brain, to decrease the seizure activity.  Finally, multiple subpial transactions involve removing brain tissue from several areas of superficial surface of cortex to decrease seizure activity.  Several doctors usually determine candidates for epilepsy surgery after may tests are performed.


The vagal nerve stimulator is a newer option for improving seizure control.  VNS is an implanted device in the chest with leads that wrap around the vagal nerve (in the neck).  The generator sends an electrical stimulus to the brain via the vagal nerve.  VNS has been FDA approved since 1997.  At our center, 2/3 of our patients with VNS have a 50% reduction in seizures 1/3 of our patients have a 75% reduction in seizures.  Some patients with VNS may also be able to discontinue one or more medications.  


Hopefully you have learned more about seizures.  There are many famous people with epilepsy including:  Julius Caesar, inventor Thomas Edison, actor Danny Glover, baseball player Greg Walker and US Congressman Neil Abercrombie.  Despite epilepsy, you can also have an active and productive life.  It is important that you and/or your child take an active role in controlling seizures.  This includes taking the medications consistently, getting enough sleep and avoiding other triggers that may exacerbate seizures.  If you have questions about you or your child’s seizures or about any of the topics discussed here, please feel free to discuss them with your doctor or physician assistant.
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