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Abstract: Seizures affect more than 3 million people in the United States. This paper consists of a brief overview of seizures including the types of seizures, the etiology and known pathophysiology related to them, clinical manifestations, diagnostic procedures and treatments. Also included is the suggested teaching associated with Seizures.  









A seizure is an interruption of normal brain function by an uncontrollable discharge of electrical neurons (Lewis, 2011, p1492). In the United States 200,000 new cases of epilepsy are reported each year with greater than 3 million people living with the disorder (Lewis 2011, p1492). Seizures can be caused both metabolically and systemically. Seizures in adults on a metabolic level can be caused by alcohol withdraw, hypnotic or sedative drug withdraw, electrolyte imbalances, water intoxication, hypoxia, hypoglycemia, acidosis states and dehydration. Lung, liver, heart and kidney diseases can all cause seizures from outside the brain. Septicemia, diabetes mellitus, hypertension, and Lupus fall into the same extracranial category. In infants 6 months and younger seizures are caused by congenital defects that directly affect the Central nervous system, injuries occurring at birth, infections and congenital metabolic diseases. In people between the ages of 2 and 20 the major causes of seizures include birth defects, trauma, infections and genetic disorders. Structural lesions like caused by trauma, brain tumors, or vascular disease; a disease directly affecting the functions of the blood vessels. Patients older than 50 are strokes and brain tumors.  
	Approximately 3 million people in the United States currently suffer from epilepsy (Lewis, 2011, p1492); a condition in which a chronic underlying condition causes reoccurring seizures often spontaneous and unexpected. Epilepsy has shown a shift in trends as it is no longer likely for a child to have epilepsy as it is for an adult over 60. According to Lewis (2011) seizures especially occur in those with Alzheimer’s disease and/ or a parent who suffered from epilepsy. 
	Seizures are broke into different groups and subgroups based on its manifestations. Seizures are classified as Generalized or a seizure that “involves both sides of the brain and are characterized by bilateral synchronous epileptic seizures” (Lewis, 2011, p1492) Generalized seizures include Tonic-Clonic, Atypical absence, myoclonic, tonic, clonic, and atonic seizures. 
	Tonic-clonic seizures are the most common and are often seen as a loss of consciousness. The person suffering often has a tonic or body stiffening episode followed by a clonic or thrashing extremity period. “Cyanosis, excessive salvation, tongue or cheek biting, and incontinence may accompany the seizure.” (Lewis, 2011, p1493) During the altered state of consciousness following the seizure or the postictal state the patient often feel sleep deprived, and muscle soreness. People who suffer from seizure have no recollection of the seizure but may claim to “feel” abnormal for long periods of time. Before a tonic-clonic episode some patients report an aura, a sudden “warning” prior to a seizure. This aura categorizes the tonic-clonic seizure as secondary generalized Seizure. Unlike the primary seizure, ones that are secondary are often followed by a neurological deficit in the postictal state. This deficit is referred to as Todd’s paralysis. (Lewis, 2011, P1943).
	A Typical Absence Seizure is rarely seen in adults. By adulthood typical absence seizures either progress into a different type of seizure or go away all together. Signs of a typical absence seizure are moments of blank staring similar to daydreaming. This brief loss of consciousness’ can register at a 3-Hz spike-wave pattern on an ECG that is only seen in this type of seizure (Lewis, 2011, p1493).Similar to a typical absence seizure is the atypical absence seizure. When an atypical seizures occur the brain waves spike higher than 3- Hz. They are also accompanied by strange behavior or confusion before or after the seizure occur. This is not seen in a typical absence seizure. 
	Generalized seizures also include atonic seizures or a “drop attack” in which a brief loss of muscle tone and consciousness. Because of the muscle loss sufferers often fall to the ground but regain normal function and level of consciousness by the time they land on the floor. Constant falling puts this person at high risk for traumatic brain injury (Lewis, 2011, p1493). 
	 The other major classification is Partial Seizures. Partial seizures are often called focal seizures because they affect only one side of the brain and begin in one area. The symptoms of the seizure are directly related to where the seizure is located in the brain. A partial seizure, although manifesting on one side, may spread to affect the entire brain resulting in a generalized seizure. A generalized seizure precipitated by an aura is considered a seizure that was initially partial and grew to be generalized (Lewis, 2011,p1493). 
	Like the generalized category, partial seizures are divided into sub groups. These sub groups are called simple partial and complex partial seizures. Simple partial are those seizures that result in a “simple motor or sensory phenomena” (Lewis, 2011, p1493). These seizures are not usually more the minute long and do not result in a loss of consciousness, they involve brief impairment of motor, sensory, autonomic and/or psychic systems.
	Complex partial seizures are often generated from the temporal lobe and are referred to as a temporal lobe seizure. The Seizure can affect emotional and behavioral functions as well as cognitive impairment. These seizures differ from a simple partial seizure due to the duration being longer than 1 minute, and followed by confusion. Confusion during the postictal phase or a disturbance in cognition is the big difference that separates the simple partial from a complex partial seizure. The loss of consciousness is never a total loss, does not involve motor or sensory disturbances and does not it cease spontaneously like a generalized seizure’s symptoms (Lewis 2011, p1494).
	Complex seizures are most often seen with automatisms or “repetitive symptoms that may not be appropriate (Lewis, 2011, p1494),” as well as lip smacking. These are often termed “psychomotor seizures” (Lewis 2011, p1494). Automatisms may occur as motions that began prior to the seizure and without noticing the patient will continue on with these motions with or without a physical object present. Lewis, 2011, uses the example of counting change as well as mentioning motions like fumbling as a less organized alternative (p1494). There is no recollection of these movements after the seizure subsides. Other symptoms that may occur during a complex partial seizure include but are not limited to vertigo or a sense of dizziness, loss of or blurred vision, and disturbances in hearing including the loss of hearing or ringing in the ears. Sexuality disturbances including an increased or decreased libido, and memory impairment can be included as symptoms taking place during a complex partial seizure (Lewis 2011, p1494).
	Another type of Seizure called a psychogenic seizure, and labeled “Unclassified Epileptic Seizures” by the International Classification of Seizure Disorders (Lewis 2011, p1492) is an event that resembles a seizure but is caused by an underlying psychiatric issue. Pseudoseizures are uncontrollable and are often related to a stressor experienced by a psychiatric patient. Psychogenic seizures are often misdiagnosed as epilepsy but the patient is still aware of pain stimuli, have non constricted pupils and often in control of their own safety. 
	Three out of four seizures are from unknown causes or termed idiopathic (Lewis, 2011, p1942). Although there are many factors that contribute to seizures some families have hereditary disorders that cause a low tolerance to trauma, disease, febrile conditions and other seizure producing stimuli. According to Lewis, 2011, “the etiology of recurring seizures, epilepsy, has long been attributed to a group of abnormal neurons, seizure focus, that seem to undergo spontaneous firing (p1494.”  These spontaneous firings are spread from neuron to neuron through physiologic pathways that can spread to close or distant areas of the brain. If the firing expands far enough it affects the entire brain and causes a generalized seizure. 
	Actions that cause the depolarization of a neurons cell membrane can cause the firing that results in a seizure, although the cause of the firing itself is unknown (Lewis 2011, p1492). Often scar tissue is present in the area of the brain that the firing arises from. The presence of scar tissue has given rise to a theory that the excess tissue causes disturbances in the chemical balances and normal environmental structures of the brain. These disturbances trigger the abnormal firing to occur more often. Lewis, 2011, states that there is new research suggesting the involvement of Atrocytes in seizures due to the Astrocytes release of glutamate, a chemical that synchronizes the firing of neurons.  
	 Seizures can pose long lasting effects on the brain and are treated on a preventative measure. Staticus epilepticus is a medical emergency and often results in these long lasting brain injuries. Lewis 2011, defines it as “a state of continuous seizure activity or a condition in which seizures recur in rapid succession without return to consciousness between seizures (p1494).” It can occur with any type of seizure and may result in permanent brain damage. The brain damage is a result of neurons becoming worn out and failing to function. Tonic-clonic is the most fatal because it is capable of causing respiratory depression, decrease oxygen in the blood or hypoxemia, irregular heartbeat, decrease in core body temperature resulting in hypothermia, and an acidosis state. (Lewis 2011, p1494)
	Traumatic brain injuries also often cause problems for epileptic patients. The head injuries often occur as a result of falling to the ground or clonic motions while seizing. During care for a patient on seizure precautions prevention of head injuries is a priority. These interventions include putting something soft under the patient’s head if they have fallen to the ground or padding the side rails of a patient bed if they are in one. 
	While Electroencephalograms or EEG’s are used to help diagnose a seizure, they are useful in the ability to find the starting point of the attack and help to determine the type of seizure present. The number one diagnostic procedure in finding the cause of a seizure is through an accurate and detailed description of the attack itself. An observer should be sure to note the events leading up to a seizure, the duration of the seizure, the starting location of the attack, the state of the patient after the event, the position they were laying in and things going on in the environment around the patient. Physicians may want to know about tongue biting, although fingers should never be put in or around the mouth of a person seizing, foaming at the mouth, pupil size, loss of consciousness, weakness, and monitoring vital signs (Lewis 2011, p1499)
	A metabolic condition should be ruled out through a complete blood count, liver and kidney function as well as serum chemistries. An MRI or CT scan should be completed to check for lesions of the brain tissue. Other more advanced testing such as a cerebral angiography, SPECT or single proton emission computed tomography, Magnetic resonance spectroscopy (MRS), Magnetic resonance angiography (MRA), Positron emission tomography or PET scan can also be used to help determine the focal point and type of seizure (Lewis 2011, p1495). 
Other important care needs of a seizure patient include avoiding restraining or holding the patient in anyway while in a seizing state. The holding or restraining of a patient can cause harm by causing bruising, breaking bones, and/or dislocation. It is important to know what triggers a patient may have including bright lights or loud sounds so that these stimuli can be avoided. A patient should be encouraged to keep a journal including the detailed information about the seizure including any events leading up to the seizure, an aura if one is present, the length of the seizure or any other details the patient can obtain from an observer. A journal with detailed information can help determine what stimuli triggers seizures and how to reassemble the daily routine to avoid these triggers. Health care providers should educate about seizures, diet and exercise and help to prevent episodes as well.  
	Because the cause of seizures and epilepsy are so varying the drug therapy used is for the prevention of reoccurring seizures. As the first drug of choice partial seizures and tonic-clonic seizures are treated with phenytoin (Dilantin), divalproex (Depakote), phenobarbitol or carbamazepine (Tegretol) (Lewis 2011, 1496). Lewis 2011, also states that Depakote, ethosuximide (Zarontin) or clonazepam (Klonopin) are the drugs of choice for absence seizures. As a general rule anti-seizure medications cause double vision, drowsiness, muscle impairments such as ataxia, and changes in the level of consciousness. In some cases toxic levels or major side effects may occur. These include swelling of the gums or gingival hyperplasia, rashes, abnormal bone marrow findings, and liver and kidney dysfunction due to toxicity (Lewis 2011, p1496) Treatment of status epilepticus is often done with Ativan or lorazepam, or valium or Diazepam. These are rapid acting drugs that can be administered intravenously. These must be followed by one of the above medications because they are short-acting and will not provide the seizure prevention needed. It is important to educate patients taking any seizure medications that alcohol should not be used and that abruptly stopping that medications can cause a state of epilepsy. 
	Occasionally physicians can use vagal nerve stimulation to help control the focal point of a seizure. Lewis 2011 describes this as “an electrode is implanted into the neck to deliver electrical impulses to the vagus nerve (p1497).” The vagus nerve can stop the firing of electrical impulses helping to prevent seizures. After the electrode is implanted a magnet is used to activate it when a seizure is felt approaching (Lewis 2011, p 1497). 
	As well as the drug therapy and vagal nerve stimulation patients should be well educated about seizures. These teachings should include relaxation therapy such as lowering lights or avoiding sounds and smells that may trigger a seizure. Also a patient should consider wearing a medical alert bracelet or necklace in case of an emergency. Avoiding alcohol, skipping meals and lack of sleep can also help prevent seizures. It is also important for patients and caregivers to know that not all seizures require medical attention. If a seizure occurs for the first time, following any kind of trauma or illness or trauma caused by the seizure itself is means for emergency medical treatment. Also if more than one seizure occurs directly after one another or a seizure lasts an abnormally long time status epilepticus may be present and physician assistance is needed (Lewis 2011, p1500).
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