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	9-30 Notes – Seizures, 2 questions
	Wong 1098-1106



Seizures
I. Description

A. Abnormal discharge of electrical activity in the brain.  Epilepsy: recurrent seizures (3 or more).
B. Incidence is greatest in children 0-1 yr of age (1:1000).

C. Approximately 125,000 persons in US newly affected each year.

D. Increased incidence in kids w/spinal bifida, cerebral palsy, and hydrocephalus.
E. After 1 seizure, risk increases.  After 2nd, risk increases again.  After 3rd seizure, risk is 90%.
II. Etiology

A. Familiar predisposition

B. Genetic component

C. Congenital structural anomalies of the CNS

D. Fetal infections

E. Trauma/asphyxia:  r/t def. in free radial enzyme
F. Maternal diseases

G. Electrolyte imbalances

H. Inborn metabolic errors

I. Encephalitis/meningitis: increased ICP
J. Maternal drug addiction

K. Neurologic disorders

L. Intracranial neoplasms

M. Degenerative disorders

III. International Seizure Classification System: Table in book on page 1099
A. Partial Seizures: may have auras.
· Simple partial seizures: no LOC, focal epilepsy with unusual feeling or emotion for no known reason.
· Complex partial seizures: Impaired LOC, specific rxn (focal), repetitive behaviors (blinks and twitches, walking in circles, auras)
· Partial seizures evolving to secondarily generalized seizures-due to additional damage b/c of repeated partial seizures
B. Generalized Seizures: mental confusion, amnesia.  Can get child to hyperventilated to trigger a seizure.

· Absence seizures: typical or atypical.  No awareness or interaction with surroundings with mental confusion and possible amnesia. If suspected, make people hyperventilate to thrown them into a seizure to facilitate diagnosis. (Wow!)
· Myoclonic seizures:  sudden brief, muscle twitches.
· Clonic seizures: jerking of all extremities.
· Tonic seizures: increased muscle tone.

· Tonic-clonic seizures: big jerking, stiffening, LOC
· Atonic seizures:  loss of muscle tone—fall if standing.
C. Unclassified epileptic seizures:  all seizures that cannot be classified because of inadequate or incomplete data and some that defy other classification categories.
D. Status Epilepticus

· A state of continuing or recurring seizure activity in which recovery between seizures is incomplete.

· Seizure activity is usually unrelenting and lasts for 30 minutes or more.

· Life-threatening, oxygen-compromising medical emergency
· Decreased O2, clamp down, get dusky
1. Rectal valium to stop seizure with kids..

2. Maintain airway.  May need IV ativan, phenobarbital, or valium..

E. Febrile Seizures: seizures due to temperature: THESE SEIZURES DO NOT:

· Cause permanent brain damage or epilepsy.

· Increase the evidence of underlying neurologic disorders.

· Affect the prognosis of children with underlying disorders.

· DO NOT treat with anticonvulsants, but do treat the fever!! (not the seizure)

· Fairly benign.  Teach parents to be aggressive when treating fever.

IV. Treatment

A. Pharmacological therapy:  anticonvulsant medications.  50-75% respond, all have therapeutic levels so it is important to monitor.  Know specific side effects.  May be used in combination.  
· 50-75% of kids treated with meds respond
· First Six Drugs Listed are 1st line meds!
· Phenytoin:  Dilantin, causes gingival hyperplasia.  May also cause hypotension, if given too fast.

· Phenobarbitol: lots of side effects.  Give IV very slowlyUsed since the 1920’s. 
· Carbamazine: Tegretol, fewer side effects but a lot of drug interactions. 
· Valproic Acid: Depakote, PO administration only, fewer interactions.
· Clonazapam: PO, fewer side effects.
· Promidone: similar to phenobarbitol and mostly used for partial that can go to  complex.
· Zonisamide: Zonagram, used for partial -> myoclonic.  Can be made into liquid suspension.
· Felbamate:  Black box drug so must have signed consent! Can cause hepatic failure or aplastic anemia.  Used for partial, generalized seizures.
· Gabapentin: not many drug interactions.  Used for partial and secondary generalized.
· Lamotrigine:  First line sometimes for partial seizures.  Do not give with valproic acid.  May cause a fatal rash if titrated too fast! –Titrate slowly!
· Topiramate:  partial and generalized tonic-clonic.  Increased risk of kidney stones.
· Tiagabine: Partial seizures.  Can cause dizziness or decreased ability to concentrate.
· Levetiracetam/Kepra:  partial, very few interactions.

· Oxcarbazepine:Trileptal, partial seizures, very few drug interactions.  Decreases effectiveness of oral contraceptives.
· Fosphenytoin: Serabix, converts to Dilantin in body.  Better tolerated with fewer side effects. Used in hospital only for status epilepticus.
· Ethosuximide: Zoratin, Treatment of choice for absence seizures; and sometimes partial seizures.
· Diazepam: Valium, for status epilepticus and severe seizures.
B. Focal Resective surgery: small area of brain where seizure action is.
· Hemispherectomy: ½ of cortex removed is child is not responding to other TX. The younger the child, the better (<13 yrs.)
· Corpus collostomy: sever neurons connecting the two halves of the brain so that the seizure ends at the first half.  Only stops it from traveling to other side- Will still have seizures on original side..
C. Ketogenic diet: 50-90% have decreased seizures.  Helps with 25% who formerly did not respond.
· Severely restricts carbohydrates-increase fat in place of carbs
· Hard diet to follow especially for kids.

· Sample: 65 gm. Cream, 12 gm eggs, 12 gm butter…

· Limits protein and calories.

· Forces liver to produce ketones (ketosis)
· Brain uses ketones in place of glucose for energy.

· Increased fat in place of carbs. 
· May see hypoglycemia.
D. Vagus nerve stimulator. Used after medication management has failed. Changes blood flow to brain and therefore, changes seizure activity.  Varies according to etiology. 
· Intermittent electrical nerve stimulation of the vagus nerve. 

· Nerve stimulator electrode is wrapped around the vagus nerve at left carotid artery and connected to a pacemaker generator which is implanted under the skin on the chest.

· Gives intermittent stimulation of 30 second on and 5 minutes off. 

· Swipe a magnet to give on-demand stimulation.

V. Associated Problems

A. Vary according to etiology of seizures
B. Injury secondary to seizures

C. Cognitive dysfunction

D. Psychiatric problems.-anxiety, depression
E. Socialization problems
F. Increased mortality in children with uncontrolled seizures.
G. Decreased self-esteem.

H. Seizures and hormonal changes have reciprocal relationship.

I. A lot of drugs are teratogenic; increased risk of premature ovarian failure.
J. Women: medications can cause hormonal changes—hormone changes can cause seizures.
VI. Treatment during a seizure – page 1102.
A. Lower to floor if sitting or standing.

B. Place pillow or folded blanket or hand under head.

C. Loosen restrictive clothing

D. Clear area of hazards or hard objects

E. Turn on side if vomiting. 

F. Do not restrain, put anything in mouth, give food or liquid.

G. Remove eyeglasses

H. Allow seizures to end without interference

VII. After the Seizure:

A. Time postictal period

B. Check for breathing; Check position of head and tongue. Reposition if head is hyperextended. If brathing is not present, five rescue breathing and call EMS

C. Check around mouth for evidence of burns or suspicious substances that might indicate poisoning

D. Keep child on side

E. Remain with child until full recovery

F. Do not give food or liquids until fully alert and swallowing reflex has returned

G. Call EMS when necessary

H. Look for medical identification and determine what factors occurred before onset of seizure and that may have been triggering factors

I. Check head and body for possible injuries and fractures

J. Check inside of mouth to see if tongue or lips have been bitten.

VIII. Seizure Precautions: page 1104, assessment prior and post-ictal state.
A. Siderails up and padded.

B. Swim with a companion

C. Helmet and padding for bicycling, skateboarding, or skating.

D. Supervise use of hazardous machinery/equipment

E. Medical ID

F. Inform all caregivers

G. Avoid triggers:  sleep deprivation, stress, alcohol, flashing lights, cigarettes.
