Seizure
I. A sudden, explosive, disorderly discharge of cerebral neurons


A. Alteration in brain function



1. Sudden or transient



2. Involves motor, sensory, autonomic, or psychic manifestations



3. Temporarily alters systemic arousal



4. Often manifests as convulsions


B. Brief disruption in the brain’s electrical functions

II. Seizures are a syndrome, not a specific disease

III. Epilepsy is a condition in which seizures occur without known, correctable cause(s), thus seizures occur and reoccur without treatment (seizure after seizure is the bottom line in epilepsy and the instance of more than one calls for diagnostic tests).
A. May also manifests as strange sensations and/or emotions and/or behavior including convulsions, muscle spasms, and loss of consciousness
B. The term epilepsy is all-encompassing and says nothing about the type of seizure, however the specific area of the brain affected may produce a specific type of seizure

C. Prevalence of epilepsy is 5-10 per 1000 persons

D. Incidence of a seizure does not necessarily indicate epilepsy

IV. Etiology

A. Seizures in general can be caused by any disorder that alters the neuronal environment, so anyone may theoretically experience a seizure

1.  Onset of a seizure may indicate a previously existing, ongoing primary neurologic disease

B. Etiologic factors in seizures generally include

1.  Cerebral lesions

2.  Biochemical disorders

3.  Cerebral trauma
4.  Epilepsy

5.  In short, anything from illness to brain damage to abnormal brain development

C. Epilepsy can result from numerous conditions depending on the age of the person experiencing the syndrome, including but not limited to metabolic defects, congenital malformations, genetic predisposition, perinatal injury, postnatal trauma, myoclonic syndromes, infection, brain tumor, vascular disease, fever, and drug or alcohol abuse
V. Pathogenesis 


A. Result of complex genetic mutations and environmental factors can cause



1. Abnormal brain wiring AND/OR


2. Chemical (neurotransmitter) imbalances AND/OR


3. Abnormal connections made when attempting to repair an injury


B. Hypersensitive neurons may exhibit a sudden or violent depolarization



1. Functions as an epileptogenic (able to cause epilepsy) focus

2. Easily activated by hyperthermia, hypoxia, hypoglycemia, hyponatremia, repeated sensory stimulation, certain sleep phases

C. Epileptogenic neurons fire more intensely, more often, and with greater amplitude than do normal neurons.
1. At the threshold point, cortical excitation spreads to the subcortical, thalamic, and brain stem areas

a. This corresponds to the tonic phase or loss of consciousness seen in an epileptic seizure

2. Inhibitory neurons in the cortex, anterior thalamus, and basal ganglia react to cortical excitation

a. Seizure is interrupted, producing intermittent muscle contractions that gradually decrease and finally cease

b. This alternating contraction and relaxation is known as the clonic phase
c. The epileptogenic neurons are then exhausted

VI. Clinical Manifestations
A. Many may experience the same seizure events over and over, while some have many different types of seizures that cause different symptoms each time. 

B. Patients should be evaluated thoroughly after an initial seizure. 



1. Complete and detailed patient history, 




a. Details of birth




b. Childhood




c. Family history




d. Medication regimen




e. History of drug and alcohol use 


C. In some cases, other conditions must be ruled out. 



1. Irregular heartbeat 


D. The type of seizure a person has depends on a variety of many things,



1. The area of the brain affected  



2. Underlying cause of seizure


3. Partial or generalized



4. Time of day of the event



5. Occurred during wakefulness or sleep



6. Known triggers




a. flickering light, severe sleep deprivation, or dehydration.

 VII. Diagnostic Testing 

1. Laboratory data is used in the diagnostic evaluation of patients with seizure disorders 



a. CAT scan imaging



b. Magnetic resonance imaging (MRI)



c. Electroencephalography (EEG)



d. A complete blood laboratory panel




- drug-toxic screening




- urinalysis
 VIII. Treatment

A. Medications used to treat patients with epilepsy are called anticonvulsants. 

1. These drugs each have a different mechanism of action, but all serve to reduce 
the frequency of epileptic seizures. 



2. Monotherapy, treatment with a single agent, is the goal. 



3. Many seizures will stop without pharmacological intervention. 

IX. Surgery 
A. Surgical resection of epileptogenic areas of the brain in patients with partial seizures is considered when seizure activity fails to respond to even the most aggressive medical management.
X. Prevention 

A. There is no way to prevent seizures.


B. Medication is used to help lessen the severity
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