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Epilepsy: the magnitude of the problem

ÅAffects more than 3 million Americans

ÅAt least 15% of the general population will have a 

seizure during their lifetime

ÅAnnual direct and indirect costs: More than $15 

billion (1995 estimates)

ÅIf uncontrolled, 1/1000 patient death per year 

(SUDEP)



Sudden Unexpected Death in Epilepsy 

(SUDEP)

ÅSUDEP is a significant cause of mortality in 
patients with refractory epilepsy, accounting for 
up to 17% of all deaths in epilepsy

ÅSUDEP exceeds the expected rate of sudden 
death in the general population by nearly 24 
times 

ÅIncidence:

ïIn all epilepsies: 1/1,000/year

ïIn uncontrolled epilepsy: 3.5/1,000/year



Epidemiology

Hauser WA, et al. Epilepsia. 1993;34:453-468.
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Epilepsy: 

Definitions

ÅClinical: It is the occurrence of 2 or more 

spontaneous unprovoked epileptic seizures

ÅElectrical: It is the episodic occurrence of 

synchronized electrical activation of large 

areas of the brain or the whole brain at 

once (role of the electroencephalogram or 

EEG)



Epilepsy

ÅMay start in small 

neuronal populations: 

Focal epilepsy

ÅMay be recorded from 

the entire brain 

simultaneously: 

Generalized epilepsy



Diagnosis

ÅElectroencephalogram 
(EEG): Gold standard

ÅRoutine EEG 
(outpatient) is diagnostic 
in only one third of the 
patients

ÅThe definitive diagnostic 
method is to capture 
the seizure while 
recording both video 
and EEG



An epileptic EEG is a very well organized 

one: It is the ñperfect stormò



Role of the Video-EEG evaluation in the Epilepsy 

Monitoring Unit (EMU)

ÅConfirms the diagnosis 

of epilepsy (one third of 

the patients referred to 

the EMU have non 

epileptic seizures!)

ÅCharacterizes the type 

of epilepsy and helps in 

the optimization of the 

medical and surgical 

treatment options



Medical treatment options for epilepsy: 

the good news!



The Choice of the Antiepileptic medication 

depends on the Epilepsy type

ÅFocal epilepsy:

ïPhenytoin

ïCarbamazepine

ïLevetiracetamé

ÅGeneralized epilepsy:

ïValproic acid

ïLamotrigine

ïEthosuximide

ïTopiramate



13%

4%

36% 47%

Seizure-free with 1st drug

Seizure-free with 2nd drug

Seizure-free with 3rd or

multiple drugs

Pharmacoresistant epilepsy

Kwan P, Brodie MJ. N Engl J Med. 2000;342:314-319.

Previously Untreated Epilepsy Patients (n=470)

Medical treatment options for epilepsy: 

the bad news!

More than one third of patients with epilepsy fail to 

respond to antiepileptic medications



What is Medical Intractability of 

Pharmacoresistance?

ÅIt is the continuous occurrence of 

seizures despite the adequate trials of 

three or more antiepileptic medications in 

mono- or poly-therapy

ÅIt is the failure of three medications or 

more to control the epileptic seizures 



What are the Options when Epilepsy 

becomes Intractable or 

Pharmacoresistant?



Epilepsy Surgery: 

General Principles

ÅPatient Candidates:

ïPharmacoresistant Epilepsy

ïFocal epilepsy (single and 

identifiable brain pacemaker)

ïMinimal risks from surgery induced 

deficits



Epilepsy Surgery: 

General Requirements

ÅIntegrated and Comprehensive team approach (the 

concept of a true Multidisciplinary Epilepsy Center):

ïSubspecialty trained and board certified neurologists (13)

ïSubspecialty trained neurosurgeons (2)

ïBoard certified neuroradiologists (2)

ïBoard certified nuclear medicine specialist (1)

ïBoard certified Neuropsychologists (5)

ïBoard certified psychiatrists (2)

ïLicensed social workers (2)

ïTrained and certified EEG technologists (46)

ïDedicated in patient nursing units (Adult and Pediatric)



Epilepsy Surgery: 

General Requirements

ÅThe technology:

ïState of the art digital video and EEG equipment:

ïQuality of recordings

ïAbility to apply post-processing localization 

techniques

ïMagnetic Resonance Imaging with dedicated Epilepsy 

Imaging Protocols for anatomic and functional imaging

ïNuclear medicine facility with cyclotron: PET and ictal 

SPECT scanning

ïState of the art angiography suite and equipment

ïMagnetoencephalography (MEG)



Epilepsy Surgery: 

General Requirements

ÅThe setting:

ïDedicated Epilepsy 

Monitoring Unit for adults 

and another one for 

children with trained 

nurses, and technologists 

staffing the unit

ïDedicated Neurointensive 

Care units for adults and 

children

ïTrained Neuroanesthesia 

staff



High Resolution imaging using 

3.0 T MRI with Surface Coils 

permits the identification of 

subtle epileptic lesions


