Pediatric Neurology

I. Reye Syndrome

a. Defined by the CDC in 1980
i. Acute non-inflammatory encephalopathy with altered level of consciousness with one of the following
1. Microvascular fatty changes of liver 
2. Serum AST, ALT, or ammonia levels >3 times normal 
ii. CSF with <8 leukocytes per cubic mm
iii. No other reasonable explanation for neurological/hepatic abnormalities
b. Etiology/Pathogenesis

i. Unclear, however to be multifactorial
ii. Genetic susceptibility and endogenous toxin modify reaction to viral illness
iii. Increased incidence of syndrome during influenza/varicella outbreaks
iv. Adenovirus, coxsackie virus, echovirus, EBV, parainfluenza virus, rubella, rubeola, type I poliomyelitis virus and HSV all appear to be linked with Reye syndrome
v. High incidence of salicylates ingestion prior to illness
vi. Occurs most commonly in children 5-14 years old
vii. Hepatic mitochondrial dysfunction leads to hyperammonemia which leads to increased ICP
viii. Liver- hepatocytes cytoplasmic fatty vacuolization
ix. Brain- astrocyte edema leads to loss of neurons
x. Kidney- edema, fatty degeneration of proximal tubules
c. Signs and Symptoms

i. Viral prodrome
ii. Child recovering, then repetitive vomiting
iii. 24-48 hours later becomes agitated, combative, disoriented
iv. may develop seizures
v. 85% of patients have hepatomegaly but no jaundice 
vi. may recover spontaneously or progress to a comatose state
d. Diagnose

i. Ammonia levels, LFT’s, PT/PTT, BMP, serum toxicology, UA
1. ALT/AST and ammonia may be >3 times normal 
2. PT/PTT 1.5 times normal limit
3. Hypoglycemia
4. Increased amylase/lipase
5. Decreased clotting factors
6. EEG not necessarily helpful
7. CT head shows cerebral edema, not required
8. Liver may or may not be necessary
e. Staging

i. Hurwitz classification
1. Stage 1- vomiting, sleeplessness, lethargy
2. Stage 2- restlessness, irritability, combativeness, delirium, tachycardia, hyperreflexia, Babinski sign
3. Stage 3- obtunded, comatose, decorticate rigidity
4. Stage 4- deep coma, decerebrate rigidity
5. Stage 5- seizures, paralysis, no DTRs, no pupillary response
f. Differential Diagnosis

i. Encephalitis
ii. Inborn error of metabolism
iii. Meningitis
iv. Toxicity
g. Treatment

i. Hospitalize in PICU setting, frequent neurological checks
ii. 10% dextrose IVF solution, strict I’s and O’s, monitor electrolytes
iii. Dilantin for seizures
iv. Mannitol for cerebral edema
v. Intracranial pressure monitor
h. Prognosis
i. Mortality rate has decreased from 80% to less than 20%
ii. 10% of survivors have severe brain damage
II. Seizures

a. Abnormal discharge of neurons, resulting in change in movement, attention or level of consciousness
b. Epilepsy- 2 or more seizures not precipitated by a known cause
c. Status epilepticus- prolonged or recurrent seizure activity lasting greater than 30 minutes without patient regaining consciousness
d. Types of Seizures

i. Generalized 
ii. Partial 
iii. Neonatal seizures
iv. Febrile seizures
e. Generalized Seizures

i. Absence (petit-mal)
1. Non-convulsive
2. Interruption of activity, staring, unresponsive
3. EEG shows 3 Hz spike and wave discharge 
4. Tx: Valproic avid and ethosuximide 
ii. Myoclonic Seizures
1. Brief, sudden muscle contractions
iii. Atonic Seizures
1. Sudden decrease in muscle tone
iv. Tonic-clonic seizures (grand-mal)
1. Motor manifestations and loss of consciousness
2. Bowel/bladder incontinence
3. Post-ictal phase
4. Tx: phenobarbital, phenytoin, and carbamazepine
f. Infantile spasms- resistant to most anticonvulsants
i. Unique form of epilepsy in first year of life
ii. Head nodding with flexion or extension of trunk or extremities
iii. Pallor, flushing, grimacing, and nystagmus
iv. 20% mortality, 80% of survivors with severe mental retardation
v. Tx: ACTH
g. Partial Seizures

i. Simple partial seizures
1. Seizure activity on one side of the body with preserved consciousness
2. Tx: carbamazepine, Dilantin, valproate
ii. Complex partial seizures
1. Originate in one area of the brain, associated with impaired consciousness
2. Many patients experience an aura prior to seizure
3. Automatisms
4. Post-ictal state
5. Tx: carbamazepine, phenobarbital, dilantin
h. Neonatal Seizures- seen on TORCH infections(toxoplasmosis, empty space, rubella, CMV, HSV)
i. Within 28 days of birth
ii. Can range from a subtle seizure to a generalized tonic-clonic seizure
iii. Caused by hypoxia, ischemia, intracranial hemorrhage, infection and metabolic disturbances
iv. Tx: Phenytoin, Lorazepam, phenobarbital
i. Febrile Seizures- genetic basis
i. Most common type of seizure in children
ii. Child must be less than 5 years old
iii. Simple
1. Generalized- both sides of body
2. Lasts less than 15 minutes
3. Only 1 seizure in 24 hours
4. No residual neurological deficits
iv. Complex- focal; more than 1 seizure in 24 hours
v. Genetic predisposition

vi. 2.4% of patients will go on to develop epilepsy 
vii. Tx: treat the fever (Tylenol or Motrin); therapy for infection
1. Less than 12 months old must do a lumbar puncture
2. Simple
a. No workup necessary
3. Complex
a. Must work up the patient
III. Management of initial seizure

a. History of physical- explicit history and focused neurological exam
i. LOC, medications, how long, how many
b. Lab work- CBC, Chem-7, Mg and Ca level
c. EEG
i. Not necessary in simple febrile seizure workup 
ii. Positive EEG may help support diagnosis and determine type of seizure but a normal tracing does not exclude seizure disorder
d. CT/MRI
i. Not routinely recommended unless suspicion of CNS malformation, CNS tumor, intractable epilepsy or a patient with focal neurologic deficits
e. Lumbar puncture
i. Indicated only if suspect meningitis/encephalitis
f. Patient/Family Education
IV. Treatment
