Seizures with Encephalopathy: An Overview
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Seizures with encephalopathy refer to conditions where recurrent or prolonged seizure activity
leads to brain dysfunction, manifesting as altered consciousness, cognitive impairment, or neuro-
logical deficits. This can occur in acute settings, such as status epilepticus, or as part of chronic
epileptic encephalopathies seen in children and adults. Understanding the underlying mecha-
nisms, causes, and management of these conditions is crucial for optimizing patient outcomes.

Pathophysiology
The combination of seizures and encephalopathy is often due to excessive neuronal excitation,
metabolic disturbances, or structural brain damage. Key mechanisms include:

«  Excitotoxicity: Prolonged seizure activity leads to excessive glutamate release, causing
neuronal injury.

. Inflammatory Response: Seizures can trigger neuroinflammation, further contributing to
brain dysfunction.

e Metabolic Derangement: Hypoxia, hypoglycemia, or electrolyte imbalances exacerbate
encephalopathy.

e  Disruptions in Neurotransmission: GABAergic inhibition failure leads to persistent hy-
perexcitability.

Types of Seizures with Encephalopathy
1. Acute Seizures with Encephalopathy

These cases involve a sudden onset of seizures leading to altered mental status or neurological
dysfunction.

A. Status Epilepticus (SE)

A medical emergency defined as continuous seizure activity lasting =5 minutes or recurrent
seizures without recovery.
Causes:

e  Stroke, traumatic brain injury, infections (e.g., meningitis, encephalitis)

e Metabolic disorders (e.g., hypoglycemia, hyponatremia)

o  Drug toxicity or withdrawal (alcohol, benzodiazepines)

Management:

o  First-line: Benzodiazepines (lorazepam, diazepam)
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e Second-line: Antiepileptic drugs (levetiracetam, fosphenytoin, valproate)
e  Refractory SE: Requires ICU care, intubation, and anesthetic agents (propofol, midazo-
lam)

B. Febrile Infection-Related Epilepsy Syndrome (FIRES)

A rare, catastrophic form of new-onset refractory status epilepticus (NORSE) in previously
healthy children and young adults, often following a febrile illness.

Management:

o  High-dose AEDs, ketogenic diet, immunotherapy (IVIG, steroids), anakinra (IL-1 antag-
onist)

2. Chronic Epileptic Encephalopathies

These conditions involve ongoing epileptic activity leading to progressive cognitive and behav-
ioral impairment.

A. Lennox-Gastaut Syndrome (LGS)

A severe childhood epilepsy syndrome with multiple seizure types (tonic, atonic, atypical ab-
sence) and intellectual disability.

Treatment:

o AEDs (valproate, clobazam, rufinamide)
«  Ketogenic diet, vagus nerve stimulation, corpus callosotomy

B. Dravet Syndrome

A genetic epilepsy syndrome due to SCN1A mutations, presenting with febrile seizures, devel-
opmental delay, and drug-resistant epilepsy.

Treatment:

e Avoid sodium channel blockers (carbamazepine, phenytoin)
o Use valproate, clobazam, stiripentol, fenfluramine

C. Electrical Status Epilepticus in Sleep (ESES) / Continuous Spike-Wave In Slow-
Wave Sleep (CSWS)

A rare epilepsy syndrome where seizures and EEG abnormalities worsen during sleep, lead-
ing to cognitive regression.

Management:
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o  High-dose steroids, benzodiazepines, valproate, ketogenic diet

Prognosis and Challenges

The prognosis of seizures with encephalopathy depends on the underlying cause, duration of
seizures, and response to treatment. Early recognition and aggressive management are key to
preventing long-term neurological deficits.
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