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Epilepsy is a disorder characterized by an enduring predisposition to generate 
epileptic seizure, and by the neurological cognitive, psychological, and social 
consequences of this condition. 

The definition of epilepsy requires the occurrence of at least one epileptic seizure. 

Epilepsia 2005; 46: 470-2
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Operational (practical) clinical definition of epilepsy

Epilepsy is a disease of the brain defined by any of the following condition:

1.  At least two unprovoked seizures occurring more than 24 hours apart.

2.  One unprovoked seizure and probability of further seizures similar to the 
general recurrence risk after two unprovoked seizure (approximately 75%) or 
more).

3.  At least two seizures in a setting of reflex epilepsy.

Robert Fisher; IEC 2013

Epilepsy is considered to be no longer present for individual who had an age-
dependent epilepsy syndrome but are now past the applicable age or those 
who have remained seizure-free for at least 10 years off anti-seizure 
medicines, provided that there are no known risk factors associated with a high 
probability of further seizure
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Operational (practical) clinical definition of epilepsy

A 25 year-old man has two unprovoked seizures one year apart 

Old definition New definition

Yes No Yes No
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Operational (practical) clinical definition of epilepsy

A 65 year-old man had a left middle cerebral artery stroke

6 weeks ago and now presented with an unprovoked seizure

Old definition New definition

Yes No Yes No

With a seizure in this time relation to stroke (or brain infection or brain 
trauma) literature (Hesdorffer et al. 2009) suggests a high (~ 75%) risk 
of another unprovoked seizure. Therefore, in the new (but not the old) 
definition, this man would have epilepsy.
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Operational (practical) clinical definition of epilepsy

A 20 year-old man has had 2 seizures 3 day apart while playing a video-
game involving flashing lights. There have been no other seizures. EEG 
shows an abnormal photoparoxysmal response 

Old definition New definition

Yes No Yes No

Photic-induced seizure

This man has epilepsy according to the new 
definition (but not the old), even through the 

seizures are provoked by lights, since there is an 
abnormal enduring predisposition to have seizures 

with light flashes 
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Operational (practical) clinical definition of epilepsy

A 21 year-old man has a focal seizure at age 2 and another at age 3 years.

EEG, MRI, blood test and family history were all unrevealing. He received 

antiepileptic drugs from age 3 to age 7 years, when they were discontinued. 

There have been no further seizures

Old definition New definition

Yes No Yes No

According to the new definition, epilepsy is no longer present, since he has more than 10 years seizure-
free and off seizure medication. This is not a guarantee against further seizures, but he has a right to be 
viewed as someone who dose not currently have epilepsy

Monday, July 22, 13 



Possible consequences

Closer to clinician view
Support for earlier diagnosis
Encourage disease-modifying therapy
Allows for epilepsy no longer present

May upset those diagnosed sooner
May increase stigma for some
Makes diagnosis more complex

Pros Cons
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Seizure type/epileptic 
syndrome

Level of efficacy 
and 

effectiveness 
evidence

Antiepileptic drug

Adult with partial-onset seizure

A
B
C
D

Carbamazepine, Levetiracetam, Phenytoin, Zonisamide
Valproate
Gabapentin, Lamotrigine, Oxcarbazepine, Phenobarbital, Topiramate, Vigabatrin
Clonazepam, Primidone

Adult with generalized-onset 
tonic-clonic seizure

A
B
C
D

None
None
Carbamazepine, Lamotrigine, Oxcarbazepine, Phenobarbital, Topiramate, Valproate
Gabapentin, Levetiracetam, Vigabatrin

Elderly adult with partial-onset 
seizure

A
B
C
D

Gabapentin, Lamotrigine
None
Carbazepine
Topiramate, Valproate

Children with generalized-onset 
tonic-clonic seizure

A
B
C
D

None
None
Carbamazepine, Phenobarbital, Phenytoin, Topiramate, Valproate
Oxcarbazepine

Children with partial-onset 
seizure

A
B
C
D

Oxcarbazepine
None
Carbazepine, Phenobarbital, Phenytoin, Topiramate, valproate, vigabatrin
Clobazam, Clonazepam. Lamotrigine, Zonisamide
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Seizure type/epileptic 
syndrome

Level of efficacy 
and 

effectiveness 
evidence

Antiepileptic drug

Children with absence seizure

A
B
C
D

Ethosuximide, Valproate
None
Lamotrigine
None

Benign epilepsy with 
centrotemporal spike

A
B
C
D

None
None
Carbamazepine, Valproate
Gabapentin, Levetiracetam, Oxcarbazepine Sulthiame

Juvenile myoclonic epilepsy

A
B
C
D

None
None
None
Topiramate, Valproate
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FDA ILAE

A increased risk of suicide with all AEDs, despite the fact that statistical 
significance was found in only 2 of the 11 AED studies.

Some not all cab be associated with treatment-emergent psychiatric 
problems that can lead to suicidal ideation and behavior, the actual 

suicidal risk is yet to be established, but it seem to be very low. 

Most epilepsy trial included patients taking adjunctive therapy
Clinician should investigate the existence of such risk factors and if 

necessary , refer the patient for a psychiatric evaluation, but not 
withhold treatment event in patients with positive suicidal risk 

The assessment of suicidality was based on “spontaneous” reports of 
patients.

The C-SSRS represents a suitable and reliable instrument to evaluate 
suicidality.

Suicidal behavior was greater in certain geographic region. Data on treatment-emergent psychiatric adverse events need to be 
collected
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mTOR signaling in growth control and 
disease
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mTOR inhibitors as antiseizure

mTOR inhibitors as anti-epileptogenesis
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mTOR inhibitor as Antiseizure

Involved in regulating the ion channel expression

Decrease seizure in TSC, Pten models (Zeng et al, 2008; Kwon 
et al., 2003; Ljungberg et al., 2009; Sunnen et al., 2011) 

pilocarpine, electrical stimulation, kainic acid and  
symptomatic IS (Huang et al, 2010; Raffo et al., 2011; Harffo et al., 2012)

A coup case report decrease in seizure frequency in TSC 
patients (Muncy et al, 2009; Perek-poinik et al., 2012) 

secondary outcome measure treatment SERGAs (Krueger et 
al, 2010) 

Preliminary result 53% (50% seizure reduction), 3/17 
seizuree free (Wilfong et al, 2011)

mTOR inhibitor as 
anti-epileptogenesis

      TSC model
   Rapamycin before onset seizure can prevent the 
development of epilepsy of epilepsy and many of the 
associated pathological and cellular abnormalities, consist 
with a true anti-epileptogenesis (Zeng et al, 2008; Meikle et al., Goto 
et al, 2011; Zeng et al., 2011Carson et al., 2012)

           Beyond TSC model 

Brain injury following SE: inhibit mossy fiber
Traumatic brain injury: neuroprotective effects against  
                                     neuronal death
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High-frequency oscillations

• New biomarker: epileptogenicity, epileptic surgery (Zijlmans et al, 2012; Jabobs 2012)

• predict good surgical outcome, even better than removal of the ictal 
onset zone (Jacobs et al, 2010; Haegelen et al., 2013; Fujiwara et al., 2012; Jette et al., 2013))  

• iEEG, MEG, EEG

• ฑipple (80-250 Hz); fast ripple (250-600 Hz)
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High-frequency oscillation

• Is it importance to differentiate between ripples and fast ripple?

microelectrodes: fast ripples are most specific for the epileptogenic zone

macoelectrode: both ripple and fast ripple in the evaluation of potential epileptogenic zone 

• HFOs and the irritative zone

not known whether it is beneficial to distinguish HFOs with and without spike

• HFOs and the seizure onset zone

interictal HFOs is that they have been shown to be reliable markers of the seizure onset zone, 
better than epileptic spike

• HFOs and the epileptogenic lesion: tissue’s intrinsic epileptogenicity  
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ขอบคุณที่ตั้งใจฟังครับ
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