Seizures and Epilepsy
Seizure = temporary abnormal synchronous discharge of a large group of neurons.
10% of people have a seizure at least once in their life.  Children and elderly have highest incidence.

Partial seizures begin focally in one portion of the brain.


(Simple partial seizures do not have alteration or loss of consciousness.  



Symptoms reflect the affected brain area.  If in a motor area, this may cause a 


Jacksonian march, which progressively involves more and more motor area.



Partial seizures can secondarily generalize bilaterally, producing convulsions.

(Complex partial seizures have an alteration or loss of consciousness!


Usually arise in the temporal lobe, and usually with an aura, which is actually its 


own simple partial seizure arising in the hippocampus.


Patients often have automatisms, lip-smacking, etc. but may generalize into convulsions.


Seizures are followed by the post-ictal state (period of confusion).
Generalized seizures begin bilaterally.


(Absence (“Petit Mal”) seizures are brief staring episodes, with total unawareness but 


returning to normal within seconds.  EEG shows regular 3 Hz bilateral spikes.


The thalamus and thalamocortical projections probably generate the seizure. 



If begin in childhood, will often go into permanent remission by teenage years.

(Myoclonic seizures are brief muscle jerks, with very brief or no loss of consciousness.  

Often associated with juvenile myoclonic epilepsy, which is easily controlled.


Other types of myoclonic seizures can be very hard to control.

(Tonic-Clonic (“Grand Mal”) seizures involve loss of consciousness and bilateral seizing.


There is often tongue-biting and urination.

(Atonic seizures are drop attacks in which patients just go limp.  This causes major injuries.


(Status Epilepticus is back-to-back seizures without waking up (may last > 1 hour).  



Leads to calcium and glucose mismatching and permanent neuron damage.


“Exhausts neurons to death.”
Etiology of Seizures
Prescription drugs (clozapine, meperidine) and illegal drugs (cocaine, PCP) can cause seizures.
Metabolic disturbances (hyponatremia, hypoglycemia, hypocalcemia), meningitis, and toxins can too.
Most seizures, and almost all absence seizures, are idiopathic and start in childhood.

Partial seizures usually signal an underlying focal structural lesion such as scar, tumor, or stroke.

Genetics and Epilepsy
--Progressive myoclonic epilepsy of the Unvericht-Lundborg type is characterized by seizures 
that get progressively worse and can’t be controlled.  This is an autosomal recessive 
mutation in Cystatin B, a protease inhibitor that inhibits cathepsins.

--Juvenile myoclonic epilepsy is caused by mutation on chromosome 6p21.3
--Benign familial neonatal convulsions are associated with potassium channel mutations in KCNQ2/3.

--Angelman Syndrome is caused by a mutation in the β3 subunit of the GABA receptor.

--Autosomal dominant nocturnal frontal lobe epilepsy is caused by a mutation in the α4 subunit 
of the ACh receptor.
Mechanisms of Epilepsy
Siezures begin with a paroxysmal depolarizing shift, which results from reduced inhibition or 
increased excitation.  AMPA receptors are activated.  If prolonged, NMDA receptors are 
activated as well.  

Permanent network changes may occur from seizures, which cause nerve sprouting.
EEG will show the synchronous activity of large groups of neurons, not individual neurons.


The pyramidal cells are the main source of EEG potentials.

Generalized seizures are often easily controlled, whereas the focal partial seizures are caused by 
structural lesions and can be very hard to control. 

Non-Drug Treatment of Epilepsy
The ketogenic diet may help reduce seizures, especially in children.
Implanted responsive neurostimulators (RNS) detect the onset of seizures and send an electrical 
current to terminate them, much like a defibrillator.
