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Objectives
Appreciate the history of seizures and epilepsy 

Understand the pathophysiology of seizures and epilepsy 

Know the definitions of seizures, epilepsy, and status epilepticus; 
specifically, the ILAE 2015 and 2017 classifications



The definition of name
Noun

A word or set of words by which a person, animal, place, or thing is 
known, addressed, or referred to 

A famous person 

Verb
Give a name to 

Specify

Adjective Having a name that is widely known



Epilepsy etymology
Greek origin 

Same root as the verb, epilambanein  

- “To seize” or “to attack” 

Therefore, epilepsy means “seizure,” “epileptic,” or “seized” 

However, over time….

The Falling Sickness; 1994.



Epilepsy, AKA…
Sacred disease or the Great Disease; Hippocrates, 400 BC 

Morbus maior; generalized tonic-clonic seizure in Latin 

Grand mal; Medieval French  

Eclampsia infantum and eclampsia gravidarum were also called epilepsy 

Caducus (synonym for epilepsy); Apuleius, Middle Ages 

- Caducarii - “…it is common among us to call those whom epilepsy 
has smitten.”

The Falling Sickness; 1994.



Epilepsy, AKA…
Passio caduca  

Falling evil 

Falling sickness 

Fallendes Seichtum, Fallsucht (German) 

Fallings Wai Padavica (southern Slavs) 

“Lunacy” - the disease of the moon

The Falling Sickness; 1994.



Epilepsia
Absurd linguistic inventions and 
creations of the Middles Ages were 
gone 

Antonius Guainerius 

- Epilepsia 

- Epi - above  
Lesis - lesion 

- A lesion of the upper part, 
namely the head

The Falling Sickness; 1994.



A seizure is a transient occurrence of signs and/or symptoms (or lack thereof) 
due to abnormal excessive or synchronous neuronal activity in the brain

Wyllie’s Treatment of  Epilepsy: Principles and Practice, Fifth edition; 2011.

TC 0.3 HFF 70 Hz Sen 7

What is a seizure?



Epilepsy A Comprehensive Textbook, Second edition; 2008.

“What can be said at present about the fundamental 
mechanisms of different forms of epilepsy?” pg. 217

Complex interactions between genetics, 
neurodevelopment, environmental factors, cellular 

excitation/inhibition, inflammation, etc...

Mechanisms of seizures and 
pathophysiology of epilepsy 



+

Fundamental Neuroscience, Second edition; 2008.

Steps 

1. Secretory vesicle synthesis and transport to the synaptic terminal 
2. Small-molecule NTs are loaded into the vesicle; neuropeptide synthesis occurs during vesicle synthesis  
3. Depolarization of the presynaptic terminal  
4. Vesicle docking with the presynaptic membrane, exocytosis, and trans-synaptic diffusion of the NT  
5. Binding of the NT and activation of the post-synaptic neuron  
6. Signal transduction and post-synaptic response  
7. Active reuptake of the NT by the pre-synaptic neuron 
8. Enzymatic degradation of the transmitter in the synaptic cleft

Chemical neurotransmission



Up To Date.

Pathophysiology of focal seizures

PDS consists of an initial rapid and 
prolonged depolarization followed 

by a burst of repetitive action 
potentials; mediated by AMPA 

receptors, but sustained 
depolarization by NMDA activation

Neuronal synchronization is likely 
mediated by defective inhibition/

excitation at the margin of the 
lesion and adjacent white matter



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

- 1. At least 2 unprovoked (or reflex) seizures occurring > 24 hours apart 

- 2. One unprovoked (or reflex) seizure and a probability of further 
seizures similar to the general recurrence risk (at least 60%) after two 
unprovoked seizures, occurring over the next 10 years 

- 3. Diagnosis of an epilepsy syndrome 

Epilepsy is considered to be resolved for individuals who had an age-dependent 
epilepsy syndrome, but are now past the applicable age or those who have remained 
seizure-free for the last 10 years with no seizure medication for the last 5 years

Epilepsia. 2014;55(4):475-482.

Epilepsy defined



~ 300 BC

~ 23-79 AD

Medieval

Theophrastus, “When he sees a madman or an epileptic, he shudders and spits in his 
bosom.”

Pliny the Elder, “In cases of epilepsy we spit, that is, we throw back contagion.”

Epilepsy was the result of demonic possession; people with epilepsy were treated as 
witches and warlocks

Renaissance Andreas Caesalpinus - Epilepsy differentiated from demonism; Daemonum investigatio 
peripatetica (Peripatetic investigation of demons)

19th century
20th century

Theodore Herpin (1799-1865) - 300 cases of people with epilepsy; likely first 
description of JME 
William Richard Gowers (1845-1915) - 3000 cases covering every possible clinical 
feature of epilepsy 
John Hughlings Jackson (1835-1911) - localized clinical semiology; “Jacksonian March”

2006 study

Present day

Children and adolescents view physical impact of epilepsy similar to Down syndrome 
and more severe than asthma, diabetes, arthritis, migraine, leukemia, and HIV; 1% 
thought epilepsy was contagious

Trump, Fox News, Netflix…



Why classify?
Provides a framework for diagnosis 

Diagnosis in turn directs management and allows to outline prognosis

“If names be not correct, language is not in 
accordance with the truth of things. If 

language be not in accordance with the truth 
of things, affairs cannot be carried on to 

success,” Confucius, Analects, 6th century BC.
Epileptic Disord. 2018;20(2):77-87.



1960 1981

1985 
1989

2010

2017

Seizure and epilepsy classification

Ancient and older times

2,000 BC* 
Akkadian text (language used in Mesopotamia) 

“…his neck turns left, his hands and feet are tense and eyes 
wide open, and from his mouth froth is flowing without having 

any consciousness.”

2017** 
English text  

(language used by many people) 

“…recognize and classify seizures based 
on clinical characteristics as opposed to 

the pathogenesis.” 
Focal to bilateral tonic-clonic seizure* Epilepsy Behav. 2010;17(1):103-108. 

**Epilepsia. 2017;58(4):531-542.



Aura
Greek origin 

Originally meant a “breeze” 

A patient told Galen: 

- Symptoms began in his lower leg and “from here it climbed upwards in a 
straight line through the thigh an further through the flank and see to the 
neck and as far as the head; but as soon as it had touched the latter he 
was no longer able to follow.” 

- The patient could not exactly rose up to the head, but another observer 
(child) said, “that it was like a cold breeze.” 

The Falling Sickness; 1994.



First (modern) classifications
Henri Gastaut proposed a classification of seizures in 1964 

International League Against Epilepsy (ILAE) adopted this proposal in 1969 

Primary focus was on distinguishing partial onset seizures from generalized 
onset seizures  

Gastaut’s multidimensional classification focused on:  

- Clinical and EEG manifestations, interictal EEG, age of onset, 
neuropsychiatric phenomena, treatment response, cause, and known 
or hypothesized pathophysiology

Curr Opin Neurol. 2013;26:163-167.



Chang et al. J Formos Med Assoc. 2017;116:736-741.

International classification of epileptic seizures (ICES) - 1981
Has been the cornerstone of seizure and epilepsy classification 
Primary goal - dichotomize seizures and epilepsy classification

Partial seizures 
“The first clinical and EEG changes 

indicate initial activation of a system of 
neurons limited to part of one cerebral 

hemisphere.”

Simple 
1. Focal motor with/without Jacksonian 

March 
2. Somatosensory or special symptoms 
3. Autonomic features 
4. Psychic features

Complex 
Loss of awareness/impairment of 

consciousness

Generalized seizures 
“First clinical changes indicate initial 
involvement of both hemispheres.”

Absence 
Myoclonic 

Tonic-clonic 
Tonic 
Atonic 
Clonic



Chang et al. J Formos Med Assoc. 2017 [Epub Ahead of Print].

International classification of epilepsies and epileptic 
seizures (ICE) - 1985-1989

Dichotomization of seizures; now FOCAL and GENERALIZED 
Further divisions into: Idiopathic or Symptomatic (known/identifiable lesion) 

Divisions into anatomical localizations: Temporal lobe v Frontal lobe v Parietal lobe v Occipital lobe

Epilepsy Type Classification

Localization-related (partial/focal/local) epilepsies and 
syndromes

Idiopathic 
Symptomatic 
Cryptogenic

Generalized epilepsies and syndromes
Idiopathic 

Cryptogenic or symptomatic 
Symptomatic

Epilepsies and syndromes undetermined to be generalized 
or focal

With both generalized and focal seizures 
Without equivocal generalized or focal features

Special syndromes



New(er) terminology

Epilepsia.  2010;51(4):676-685.



Seizure
Focal seizures 

Begin in a localized network 
of neurons limited to one 
hemisphere of the brain

Generalized seizures 
Begin in a network of neurons 
involving both hemispheres

Electroclinical syndromes 
Characterized by age of onset, seizure types, EEG features, 

and response to seizure medications

Focal seizures without impairment of 
awareness (simple partial seizures, auras) 

Focal dyscognitive seizures (complex 
partial seizures)

Tonic-clonic seizures 
Absence seizures 
Myoclonic seizures 

Tonic seizures 
Atonic seizures 
Clonic seizuresEvolution to bilateral convulsive seizures 

(secondary generalized tonic-clonic seizures)

Epilepsia. 2010;51(4):676-685.



Revised terminology of seizures and epilepsies 
2005-2009; published in 2010

Introduced the concept of “network” 

- Focal seizures originated in a localized network within 1 hemisphere of the brain, while 
generalized seizures involved and rapidly engaged networks within both cerebral 
hemispheres 

Partial seizures now referred to as focal seizures 

- Simple partial seizure —> Focal seizure without impairment of awareness  
Complex partial seizure —> Focal seizure with impairment of awareness  
Secondary generalized tonic-clonic seizure —> Focal evolving to bilateral convulsive seizure 

Idiopathic and cryptogenic/symptomatic replaced with genetic and structural/metabolic 

Concept of electroclinical syndrome introduced

Epilepsia.  2010;51(4):676-685.



The IOM committee prepared a report to 
recommend priorities in public health, health 
care and human services, and health literacy 
and public awareness for the epilepsies as 
well as provide strategies to achieve these 

recommendations 

Report was released on March 30, 2012

Epilepsy across the spectrum, IOM; 2012.



New epilepsy terminology

Epilepsy across the spectrum, IOM; 2012.

Seizure 
disorder

Epilepsy or 
epilepsies

Seizure 
medications

Epileptic 
seizures

Epilepsy 
seizures

Seizure-like 
events with a 
psychological 

basis

Psychogenic 
nonepileptic 
seizures or 

pseudoseizures

AEDs



Even newer terminology????

Epilepsia. 2014;55(8):1140-1144.

Dyscognitive - interference of higher cortical functioning (aphasia, apraxia, 
amnesia) with fully intact consciousness 

Dialepsis - Dialepein is a synonym of epilepein (to seize or to stop) and consists of 
unresponsiveness or markedly decreased responsiveness to external stimuli



Controversy from 2010 classification
Insufficient scientific understanding in epileptogenesis to support novel 
classification scheme 

No ground to replace existing time-proven systems 

Too complicated 

And… 

- Dys is of Greek origin, while cognitive is of Latin origin

Chang et al. J Formos Med Assoc. 2017;116:736-741.



ILAE 2017 Classification of seizures and epilepsy



Motivation for change in terminology
1. Some seizure types can have either a focal or generalized onset 

2. Lack of knowledge about the onset makes a seizure unclassifiable and difficult to 
discuss with the 1981 system 

3. Retrospective seizure descriptions often do not specify a level of consciousness, 
and altered consciousness, although central to many seizures, is a complicated 
concept 

4. Some terms in current use do not have high levels of community acceptance or 
public understanding, such as, “psychic,” “partial,” “simple partial,” “complex partial,” 
and “dyscognitive” 

5. Some important seizure types are not included

Epilepsia. 2017;58(4):531-542.



ILAE 2017 classification
Proposed to recognize and classify seizures based on clinical 
characteristics as opposed to the pathogenesis 

Focal seizures - Focal aware seizures (FAS) or Focal impaired 
awareness seizures (FIAS); subdivided into motor/nonmotor 

Generalized seizures - Motor or Nonmotor (absence) 

Epilepsy syndromes defined further, e.g., mesial temporal lobe 
epilepsy (mTLE) and juvenile myoclonic epilepsy (JME)

Epilepsia. 2017;58(4):531-542.



Changes in seizure classification from 1981-2017
1. Change of “partial” to “focal” 

- Partial conveys a sense of part of a seizure, rather than a location or 
anatomic system; focal is more understandable in terms of seizure-
onset location 

2. Certain seizure types can be either of focal, generalized, or unknown 
onset 

3. Seizure of unknown onset may have features that can still be classified 

4. Awareness is used as a classifier of focal seizures

Epilepsia. 2017;58(4):531-542.



Changes in seizure classification from 1981-2017
5. The terms dyscognitive, simple partial, complex partial, psychic, and 
secondary generalized were eliminated 

6. New focal seizure types include automatisms, autonomic, behavioral 
arrest, cognitive, emotional, hyperkinetic, sensory, and focal to bilateral 
tonic-clonic seizures. Atonic, clonic, epileptic spams, myoclonic, and 
tonic seizures can be either focal or generalized 

7. New generalized seizure types include absence with eyelid 
myoclonia, myoclonic absence, myoclonic-tonic-clonic, myoclonic-
atonic, and epileptic spasms 

Epilepsia. 2017;58(4):531-542.



Epilepsia. 2017;58(4):531-542.



ILAE 2017 classification
Focal seizures  

- “Originating within networks limited to one hemisphere. They may be 
discretely localized or more widely distributed. Focal seizures may originate 
in subcortical structures.” 

- Focal is preferred over partial, because focal is more understandable in 
terms of seizure-onset localization 

Generalized seizures  

- “Originating at some point within, and rapidly engaging, bilaterally 
distributed networks.”

Epilepsia. 2017;58(4):531-542.



ILAE 2017 classification
Consciousness and awareness 

- Retained awareness 

- “Seizure with no impairment of consciousness;” retain awareness as 
knowledge of self and environment 

- Dyscognitive no longer included in the classification of impaired 
awareness (complex partial) seizures, because of lack of clarity and 
negative public and professional feedback 

- Not included as a classifier for generalized seizures, because the majority of 
generalized seizures present with impaired awareness 

Epilepsia. 2017;58(4):531-542.



ILAE 2017 classification
Discontinued terms 

- Simple/complex partial 

- Convulsion

Epilepsia. 2017;58(4):531-542.



ILAE 2017 classification
Added terms 

- Hyperkinetic 

- Hypermotor is a combination of Greek and Latin and hyperkinetic is more 
historically consistent 

- Cognitive replaces psychic 

- Cognitive seizure can also comprise positive cognitive phenomena, such 
as deja vu or hallucinations 

- Emotional, e.g., fear or joy

Epilepsia. 2017;58(4):531-542.



ILAE 2017 classification
Added terms 

- New focal seizure types, e.g., epileptic spasms, tonic, clonic, 
atonic, and myoclonic seizures 

- New generalized seizure types, e.g., absence with eyelid 
myoclonia, myoclonic-atonic, and myoclonic-tonic-clonic (clonic-
tonic-clonic was mentioned in the 1981 publication) 

- Epileptic is implied with every seizure type, but now specifically 
used for epileptic spasms (spams was too vague)

Epilepsia. 2017;58(4):531-542.



OLD NEW
Partial

Generalized
Focal

Generalized
Unknown

Simple

Complex

Aware

Impaired awareness

Secondary generalization Focal to bilateral 
tonic-clonic seizures

Disorder Disease

{
{

{

Onset 
localization

Level of 
awareness



ILAE 2017 Classification of seizures and epilepsy



Epilepsia. 2017;58(4):512-521.

Seizure types

Epilepsy types

Epilepsy syndromes

Etiology

C
om

or
bi

di
tie

s
Focal Generalized Unknown

Focal Generalized Combined Unknown

Structural

Genetic

Infectious

Metabolic

Immune

Unknown



Epilepsia. 2017;58(4):512-521.

Idiopathic 
generalized 

epilepsy

Idiopathic 
generalized 

epilepsy

Genetic 
generalized 

epilepsy

Genetic 
generalized 

epilepsy



Idiopathic generalized epilepsy
1. Childhood absence epilepsy 

2. Juvenile absence epilepsy 

3. Juvenile myoclonic epilepsy 

4. Generalized tonic-clonic seizures 

May be reasonable to refer to this group as genetic generalized epilepsies 
(GGE) when there is sufficient evidence for this classification 

Epilepsia. 2017;58(4):512-521.



Epileptic encephalopathies
Epileptic activity contributes to severe cognitive and behavioral 
impairments above and beyond what might be expected from the 
underlying pathology alone 

Term developmental and epileptic encephalopathy may be used when 
appropriate 

1. West syndrome 

2. Dravet syndrome 

3. Lennox-Gastaut syndrome 

Epilepsia. 2017;58(4):512-521.



Discontinued and new terms
1. Benign 

- Underestimates disease burden 

- Self-limited and pharmacoresponsive 

2. Malignant and catastrophic  

- Serious and devastating connotations 

Epilepsia. 2017;58(4):512-521.



Status epilepticus definitions
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Lancet Neurol.  2006;5:246-256.
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SE is 5 minutes or more of:  
 
1. Continuous clinical and/or electrographic seizure activity  
2. Recurrent seizure activity without recovery (return to baseline) 

Most seizures last less than 5 minutes and seizures more than 5 minutes often do not stop 
spontaneously  
Animal data suggests there may be permanent neurological injury and drug resistance 
before 30 minutes  
Experts have revised the definition 

Impending SE (early SE or early heralds of status) for seizures lasting > 5 minutes, 
but eventually resolve

Lancet Neurol.  2006;5:246-256.
Neurocrit Care. 2012;17(1):3-23.

Status epilepticus defined



Time point 1 (t1)
Seizure is 

abnormally 
prolonged  

(5 minutes)

Time point 2 (t2)
Ongoing seizure 

beyond which 
there is 

increased risk 
for long-term 

consequences 
(30 minutes)



’Tis but thy name that is mine enemy: 
What’s Montague? Is it not hand nor foot, 

Nor arm, nor face, nor any other part. 
What’s in a name? That which we call a rose, 

By any other name would smell as sweet.



Because it is my name! Because I cannot 
have another in my life. Because I am not 

worth the dust on the feet of them that hang! 
How may I live without my name? I have 

given you my soul, leave my name!



Conclusions
Pathophysiology and underlying mechanisms of seizures and epilepsy 
are relatively the same 

However, the terminology has changed and these updates are 
important for patient care

“If names be not correct, language is not in 
accordance with the truth of things. If 

language be not in accordance with the truth 
of things, affairs cannot be carried on to 

success,” Confucius, Analects, 6th century BC.



Old terminology ILAE 2017 New terminology

Grand mal Generalized tonic-
clonic seizure

Epilepsia. 2017;58(4):531-542.



Old terminology ILAE 2017 New terminology

Complex partial 
seizure

Focal impaired 
awareness seizure

Epilepsia. 2017;58(4):531-542.



Old terminology ILAE 2017 New terminology

Grand mal or clonic-
tonic-clonic seizure

Generalized tonic-
clonic seizure or 

myoclonic-tonic-clonic 
seizure

Epilepsia. 2017;58(4):531-542.



Old terminology ILAE 2017 New terminology

Complex partial 
seizure

Focal motor 
(hyperkinetic) 

impaired awareness 
seizure

Epilepsia. 2017;58(4):531-542.



Old terminology ILAE 2017 New terminology

Simple partial seizure 
or aura

Focal aware seizure 
or focal nonmotor 

sensory aware seizure 

Epilepsia. 2017;58(4):531-542.



Old terminology ILAE 2017 New terminology

Complex partial 
seizure

Focal (automatisms) 
impaired awareness 

seizure

Epilepsia. 2017;58(4):531-542.



Old terminology ILAE 2017 New terminology

Complex partial 
seizure

Focal motor 
(hyperkinetic) 

impaired awareness 
seizure

Epilepsia. 2017;58(4):531-542.



Old terminology ILAE 2017 New terminology

Tonic seizure Generalized motor 
tonic seizure

Epilepsia. 2017;58(4):531-542.



Old terminology ILAE 2017 New terminology

Typical absence 
seizure

Generalized nonmotor 
typical absence 

seizure

Epilepsia. 2017;58(4):531-542.



Old terminology ILAE 2017 New terminology

Simple partial seizure Focal aware seizure

Epilepsia. 2017;58(4):531-542.


