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ABSTRACT – The International League against Epilepsy (ILAE) published in
the April 2017 edition of Epilepsia three companion articles on the classifica-
tion of seizures and the epilepsies. These represent a long-awaited update
on the original 1981 and 1989 publications and provide a modern descrip-
tive template. The new classification presents three levels of terminology,
involving seizure types, epilepsy types, and syndromes. In this fourth paper,
we present an interpretation of these new concepts for people with epilepsy
and those who care for them, as well as for young medical doctors not spe-
cialized in epilepsy and nurses. Our goal in writing this paper is to ensure
that everyone is speaking and understanding the same language, which is

ent of people with epilepsy.

ainst Epilepsy, classification, seizure,
epsy, caregiver

classification of seizures and the
epilepsies, together with an instruc-
tional manual on how to apply
the seizure classification (Fisher
et al., 2017a, 2017b; Scheffer et al.,
2017). These were the first new
orrespondence:

artin J. Brodie

fundamental to the optimal managem
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“If names be not correct, language
is not in accordance with the truth
of things. If language be not in accor-
dance with the truth of things, affairs
cannot be carried on to success”
(Confucius, Analects, 6th century
pileptic Disord, Vol. 20, No. 2, April 2018 77

pilepsy Unit,
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BC).

In 2017, the International League
against Epilepsy (ILAE) pub-
lished in two articles an updated

official papers on classification
from the ILAE since 1989. The new
framework is illustrated in figure 1.
The first two papers highlight
changes in the revised classification
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Table 1. Glossar

Absence A sudden interruption o
deviation of the eyes las
rapid recovery. Atypical

Atonic Sudden loss of muscle t
body, arms and legs

Automatism Coordinated motor, acti
often followed by amne

Clonic Symmetrical or asymme

Cognitive Relating to thinking, lan

Comorbidities Conditions associated w

Emotional A focal non-motor seizu

Epilepsy A chronic disorder of th
towards recurrent unpro
seizures occurring great
abnormal electroenceph
probability of a second

Focal Starting with one cerebr
more widely distributed

Generalized Originating at some poi

Generalized tonic-clonic seizure Bilateral convulsion with

Genetics That part of biological sc
heredity

Hyperkinetic Agitated thrashing or leg

Idiopathic No known or suspected

Metabolic Produced by the proces
substances

Motor Involving movement of

Myoclonic Sudden, brief contractio
and/or falls

Seizure Transient symptoms and
neuronal activity of a po

Spasm Sudden flexion and/or e
head nodding, and eye m

Syndrome Characteristic seizures a
nisab

cle c

(
p
s
c
r

together in a recog

Tonic An increase in mus
8

Fisher et al., 2017a; Scheffer et al., 2017), while the third
rovides guidance on how best to use the updated
eizure classification terminology in everyday clini-
al practice (Fisher et al., 2017b). One of the main
easons to revise the epilepsy classification was to

u
f
c
t
w

y of terms.

f activities accompanied by a blank stare with occasional
ting a few seconds to half a minute with subsequent
types with other symptoms can also be found

one lasting a few seconds which can affect the head,

vely accompanied usually by impaired awareness and
sia

trical jerking of the same group of muscles

guage, memory, and other similar functions

ith or causing the epilepsy

re that can have elements such as fear and joy

e brain characterised by an enduring disposition
voked seizures. The diagnosis requires at least 2

er than 24 hours apart or one seizure with a relevant
alographic pattern or brain scan suggesting a high

seizure (Fisher et al., 2014)

al hemisphere, either in a specific place in the brain or

nt, but rapidly spreading across both sides of the brain

loss of awareness

ience that is concerned with the study of variation and

pedalling movements

cause other than possible hereditary predisposition

ses in body cells that build up or break down natural

muscles in any way

ns of muscles resulting in dropping or spilling things

/or signs due to abnormal excessive or simultaneous
pulation of neuronal cells in the brain

xtension of trunk muscles which can include grimacing,
ovements

ssociated with abnormal investigations that occur
le pattern

ontraction, lasting from a few seconds to some minutes
Epileptic Disord, Vol. 20, No. 2, April 2018

se more accessible, transparent language suitable
or clinicians, scientists, and patients. The aim of this
ompanion piece is to present these new concepts
o other non-specialist professionals and to people
ith epilepsy and those who care for them. Everyone
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ow has access to medical information via the internet
hich was not available to previous generations, and

o it is increasingly important that medical concepts
re as clear and unambiguous as possible. This paper
ay also help doctors to explain epilepsy to affected

ndividuals and their families.
ach of the three publications will be discussed sepa-
ately. We have not attempted to combine them, since
his would have added to the risk of inadvertently
ncluding misinterpretations. There is substantial
verlap among them and so some repetition is

nevitable. The basic and operational classifications of
eizure types are shown in figures 2 and 3. A revised
lossary of terms is also included (table 1). This paper
ollows the formats of the three new publications
nd attempts to provide an interpretation of the
ontent. The reader may find it helpful to consult
he original papers (which can be freely downloaded
rom https://www.ilae.org/guidelines/definition-and-
lassification) to obtain a more complete picture of
he often-complex concepts under discussion.

aper 1: ILAE classification of the
pilepsies (Scheffer et al., 2017)

his paper presents a new framework for classifica-
ion of the epilepsies with three levels, as well as

major focus on looking for a cause and identify-
ng any associated disorders, or co-morbidities, at all
tages along the diagnostic process. It begins with
eizure type(s) defined by their type of onset (focal;
eneralized; unknown), then epilepsy type and thirdly,
pilepsy syndrome. Wherever possible, the aim is to
lassify a patient’s epilepsy in a way that is recognis-
ble across a range of individuals experiencing the
ame pattern of seizures, age at onset, and electroen-
ephalographic (Koutroumanidis et al., 2017a, b) and
maging features, who often share a similar cause for
heir epilepsy. When possible, this may allow diagno-
is of a specific epilepsy syndrome to be attached to
he collection of symptoms and signs. In some cases,
nly the epilepsy type will be diagnosable, and no syn-
rome name will apply.
he revised classification also emphasizes the impor-
ance of considering the cause, or aetiology, of
he patient’s epilepsy from the initial consultation
nwards. It presents six broad headings for the aeti-
logies (figure 1). Attached to this framework is also
section for comorbidities, which are conditions
pileptic Disord, Vol. 20, No. 2, April 2018

ssociated with epilepsy. These include issues such
s learning problems, intellectual disability, and psy-
hiatric features such as depression, psychosis, and
utism spectrum disorders; comorbidities will not be
iscussed in detail in this paper.

a
i
j
w
o

2017 ILAE classification for people with epilepsy and caregivers

his new classification provides a better understand-
ng of the types of seizures that the person suffers
rom and the likely cause and probable long-term out-
ome of the epilepsy. Correct classification can also
elp with the choice of drug treatment and point to

he possibility of epilepsy surgery, if optimal seizure
ontrol is not obtained with medication. This pro-
ess ideally requires access to specific investigations,
uch as a video-EEG (for a detailed educational publi-
ation on EEG characteristics see Koutroumanidis et
l., 2017a, 2017b) and brain imaging, together with

range of blood studies, including genetic and/or
etabolic screening when indicated, aimed at identi-

ying the cause of the epilepsy. The current proposals
re based on the latest scientific information, which
as been reviewed by experts in epilepsy from around

he world.

lassification of the epilepsies

his revised classification attempts to cover the
evelopment of epilepsy across a range of global envi-
onments. It assumes that the clinician has already

ade a definite diagnosis of an epileptic seizure and
s not meant to be a diagnostic algorithm to dis-
inguish epileptic from nonepileptic events. Where
ossible, the diagnosis should take into consideration

he seizure type or types, epilepsy type, and epilepsy
yndrome, as well as the specific cause underlying the
roblem (figure 1).
eizures can be divided into those with focal onset,
eneralised onset, and unknown onset. Some focal
eizures can spread quickly to produce a tonic-clonic
eizure, previously known as a “grand mal” seizure
r convulsion. The epilepsy types can be focal, gen-
ralized or both. In some circumstances, this will be
nclear (“unknown”). Many syndromes include more

han one type of seizure.

eneralized seizures
n these events, the abnormal electrical activity (as
udged by behaviour or EEG) apparently originates
imultaneously on both sides of the brain and spreads
apidly via neuronal networks. Most people will recog-
ise a generalized tonic-clonic seizure (convulsive
eizure) as a typical sign of epilepsy. However, there is
range of other generalized seizures. These include

bsences, where the affected individual, usually a
hild or adolescent, loses awareness for a number
f seconds resulting in a blank stare. This may be
79

ccompanied by more subtle signs, such as flicker-
ng of the eyelids and mouth movements. Myoclonic
erks are also types of generalized seizures and occur

hen there is a sudden rapid contraction of a group
f muscles. They can affect the head, arms, legs or
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Epilepsy syndromes

(*) Denotes onset of seizure

Epilepsy types

Seizure types*
Etiology

Structural

Genetic

Infectious

Metabolic
Focal

Focal

Generalized

Generalized

Combined
Generalized

& Focal

Unknown

Unknown

Immune

Unknown
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igure 1. Framework for epilepsy classification.

hole body and can be unilateral or bilateral. The
ffected person may drop or spill things and, if the
erking is severe or occurs in a young child, they
an fall. Because the jerk can last less than a second,
here is no obvious loss of consciousness. Frequent

yoclonic seizures can also occur in some severe
pilepsies of infancy and early childhood. Other less
ommon generalized seizure types include atonic (loss
f muscle tone) and tonic (more prolonged increase

n muscle contractions) seizures, both of which can
lso result in falls or drop attacks and epileptic
pasms.

ocal seizures
n these events, the abnormal electrical activity orig-
nates on one side of the brain, although in some
0

ituations it can spread to the other side later in the
eizure. Focal seizures can present with a range of
ymptoms, depending on the site of origin of the
bnormal electrical discharges and the extent and
peed of their spread in the brain. Awareness may be

a
e
t
i
m

resent, reduced or absent. Sometimes, there is jerk-
ng of one arm and/or leg. Epileptic spasms can also
ave a focal origin. The abnormal electrical activity
an move quickly from a focal seizure to a tonic-
lonic seizure, affecting both sides (bilateral), known
s a focal to bilateral tonic-clonic seizure. The EEG
ay suggest an area in the brain from where the

eizure is arising, and brain imaging may demonstrate
structural cause for the seizures, such as scarring,
developmental anatomical abnormality (brain mal-

ormation), an abscess, stroke or tumour. In around a
hird of people with focal seizures, brain imaging will
e reported as normal.

ocal and generalized seizures
he next group consists of people who have both focal
Epileptic Disord, Vol. 20, No. 2, April 2018

nd generalized seizures. The VEEG (Koutroumanidis
t al., 2017b) can be helpful in defining this category. In
he severe epilepsies of infancy and childhood, the EEG
s often markedly abnormal. There is often evidence of

ore than one type of seizure.
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ILAE 2017 Classification of Seizure Types Basic Version

Focal to bilateral tonic–clonic

Focal Onset Generalized Onset Unknown Onset

Aware Impaired 
Awareness

Motor 
   Tonic-clonic 
   Other motor 
Nonmotor (Absence)

Motor 
   Tonic–clonic 
   Other motor 
Nonmotor Motor Onset 

Nonmotor Onset

Unclassified

Figure 2. Basic operational classification of seizure types.

ILAE 2017 Classification of Seizure Types Expanded Version

Focal Onset Generalized Onset Unknown Onset

Aware Impaired 
Awareness

Focal to bilateral tonic–clonic

Motor Onset 
  Automatisms 
  Atonic 
  Clonic 
  Epileptic spasma 
  Hyerkinetic 
  Myoclonic 
  Tonic
Nonmotor Onset 
   Autonomic 
   Behavior arrest 
   Cognitive 
   Emotional 
   Sensory

Motor  
  Tonic–clonic 
  Clonic 
  Tonic 
  Myoclonic 
  Myoclonic–tonic 
  Myoclonic–atonic 
  Atonic  
  Epileptic spasms
Nonmotor (absence)
  Typical  
  Atypical 
  Myoclonic 
  Eyelid myoclonia

Motor  
  Tonic–clonic 
  Epileptic spasms
Nonmotor 
  Behavior arrest

Unclassifed

F

U
O
t
m
m
i

E

T
i

a
c
a
e
a

igure 3. Expanded operational classification of seizure types.

nknown
ccasionally, the doctor cannot be certain whether

he epilepsy is focal or generalized. This is more com-
on where there is limited access to VEEG studies and
odern brain imaging such as magnetic resonance
pileptic Disord, Vol. 20, No. 2, April 2018

maging (MRI).

pilepsy syndromes

he third level of diagnosis, wherever possible, is the
dentification of an epilepsy syndrome. This includes

o
w
a
t
d

cluster of features, including seizure types, EEG
hanges, brain imaging abnormalities, and genetic
nalyses that add up to a recognisable pattern. Differ-
nt syndromes can occur at different ages in life, and an
ccurate diagnosis often provides useful information
81

n the likely outcome. Some syndromes are associated
ith other symptoms, such as intellectual and psychi-

tric problems, which may play an important part in
he overall clinical picture. The recognition of a syn-
rome can help to determine the cause, treatment,
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nd outcome of the epilepsy. The educational ILAE
ebsite (www.epilepsydiagnosis.org) and the website
f the ILAE educational journal Epileptic Disorders

www.epilepticdisorders.com) provide descriptions,
EGs, and video examples of many seizure types and
pilepsy syndromes. New epilepsy syndromes are
escribed in the emerging literature fairly often, and

here is currently no “official” ILAE list of all the syn-
romes. All this information is readily available to
eople with epilepsy and their families.
mong the generalized epilepsies are a well-

ecognised group of common epilepsy syndromes:
hildhood absence epilepsy, juvenile absence
pilepsy, juvenile myoclonic epilepsy, and generalized
onic-clonic seizures alone. They have previously
een known collectively as the “idiopathic general-

zed epilepsies”, which means that the exact cause
s unknown, but the evidence is strongly in favour
f a genetic basis. Less frequently, they may have an
bvious hereditary component, i.e. run in families.

n the new classification, they can be called “genetic
eneralised epilepsies” or “idiopathic generalised
pilepsies” depending on whether the clinician finds
he term “genetic” acceptable for their patient and
amily.
nother group of focal epilepsy syndromes that occur

n childhood have a self-limited course. Often the diag-
osis is made by the presence of spikes in a particular
attern on the EEG that relate to electrical malfunction-

ng in a particular part of the brain (Koutroumanidis et
l., 2017a). These conditions may be treatment respon-
ive and self-limiting, and usually affect the temporal,
rontal or occipital lobes in the brain. Recognition of a
articular syndrome can provide important informa-

ion on the best approach to management and can
hine a light on the likely long-term outcome.

auses of epilepsy

s soon as a person has their first epileptic seizure,
veryone involved wants to know the cause. A range
f possibilities can be recognised, which may help
ith understanding the problem and point to its opti-
al treatment. It should be appreciated that a specific

eason why seizures occur cannot always be identi-
ed. As our knowledge improves and the availability of
ore sophisticated investigations is becoming more
idespread, this “unknown” group of epilepsies is
ecoming smaller. The six recognised causative cate-
ories under this heading are highlighted in figure 1. It
2

hould be appreciated that the patient’s epilepsy may
elong to more than one group of causes. For example,
genetic disorder may cause a structural abnormality
f brain development, which leads to the epilepsy. This
ould be termed a “structural” and “genetic” cause.

i
a
t
o
i

tructural causes
tructural causes of epilepsy can be recognised via a
ange of brain imaging investigations. The anatomical
bnormality needs to relate directly to the symptoms
nd signs of the seizures, since many people with-
ut epilepsy have abnormal brain imaging. The past
istory may be a useful contributory factor, e.g. a pre-
ious head injury, stroke, tumour, birth injury, brain
nfection, etc., which may be associated with the par-
icular type of seizures under scrutiny. This association

ay take some time to establish. In some cases, a
ositive brain scan will provide the basis for subse-
uent epilepsy surgery, usually after treatment with
ppropriate antiepileptic drugs has failed. Structural
bnormalities are usually acquired, although on occa-
ion the patient may be born with an anatomical defect
hat may be part of a genetic syndrome. Recognising
he cause of the epilepsy can be reassuring to all con-
erned and can point the way to the best avenue of
are. The more advanced the available technology, the
ore likely will a relevant anatomical abnormality be

dentified.

enetic causes
enetics can be considered as the part of biological

ciences that is concerned with the study of genetic
ariation and heredity. Genetic factors are probably
he most important single causative group for the
pilepsies. However, we still cannot find a precise
efect in most people with suspected genetic epilepsy.
pilepsies can be called “genetic” if we know that
here is a strong family history, whether an impli-
ated gene is discovered in the family or not. We
now that some common types of epilepsy are largely
aused by genetic factors. For instance, when epilepsy
evelops in identical twins, both twins will almost
lways be affected. Several hundred genes have now
een linked to different epilepsies. The vast majority
f these are associated with rare syndromes, which
ost often present in early childhood. Information in

his area is expanding with the development of more
ophisticated methodology. Identification of a poten-
ial genetic cause for the epilepsy can provide insights
nto what medication to choose and sometimes what
ot to choose for treating the seizures. Occasionally, an
nderlying genetic cause cannot be identified, despite

he fact that a number of people in the family have a
imilar type of epilepsy. In addition, a range of different
ypes of seizures can occur in some families.
lthough genetic syndromes are most often diagnosed
Epileptic Disord, Vol. 20, No. 2, April 2018

n infancy or childhood, genetic disorders can also
rise in adolescence or even later in adult life. Some-
imes, a single gene defect is the culprit, while in
ther cases, multiple genes are involved in causing the

ndividual’s epilepsy. Interestingly, the same genetic
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bnormality can produce different types of seizures in
ifferent people, and different gene defects can cause

he same epilepsy syndrome. The same genetic abnor-
ality can result in both mild and severe epilepsies.

here must, therefore, be other factors that influence
ow the implicated gene affects the individual, e.g.

nteracts with other genes. Often, it is thought that
ultiple genes contribute to the clinical picture, espe-

ially in the common situation where there is no family
istory of epilepsy.

t is important to appreciate that a genetic cause does
ot necessarily mean the person has an inherited
pilepsy. An affected individual can have a new gene
bnormality, or mutation, that does not occur in any-
ne else in the family. However, this person may have a
isk of subsequently passing on the abnormal gene to
is or her children. To make matters even more com-
licated, although around 50% of the children may

nherit the mutation, this does not necessarily mean
hat they will all develop epilepsy, as this can depend
n the presence of a range of other, as yet, unidentified

actors. The next decade or two will see an accelera-
ion in our understanding of the genetic bases of the
pilepsies.

nfectious causes
ny infection in the brain or its lining, whether acute
r chronic, can produce seizures. Much depends on

he part of the world where the infection is contracted
n terms of the likely culprit. The commonest infective
ause of epilepsy is neurocysticercosis, a tapeworm
hat is found commonly in Latin America, Africa and
sia. The epilepsy is caused by ingestion of tapeworm
ggs. These hatch in the stomach or intestines and
he worms migrate to the brain, producing characteris-
ic cysts. Other potential infective causes include HIV,
uberculosis, malaria, bacterial meningitis, and viral
ncephalitis. Treatment of the infection is an essen-
ial component of the therapeutic strategy. The more
idespread the brain damage, the more likely the

eizures will be difficult to control. Sometimes, there is
nly a history of a previous infection in infancy or child-
ood, which is assumed to be the cause of epilepsy

ater in life.

etabolic causes
here are a number of unusual and complicated dis-
rders involving the production or breakdown of
atural substances in body cells that are also associated
ith the development of epilepsy. The biochemical
pileptic Disord, Vol. 20, No. 2, April 2018

hanges produced can result in seizures as part of the
ymptoms of the condition. Thus, they may only make
p a small part of a more complex clinical picture. Many
f these conditions have a genetic basis. Recognition
f these rare disorders is essential to lead the clinician

o
a
e
v
p

2017 ILAE classification for people with epilepsy and caregivers

own the correct treatment path, as in certain cases
eplacing a missing chemical compound or vitamin

ay be indicated rather than, or in addition to, pro-
iding standard antiepileptic drug therapy.

mmune causes
mong the wide range of disorders that can be asso-
iated with the production of seizures are immune
onditions, where the body attacks its own tissues by
he production of antibodies. The epilepsy can be a
onsequence of inflammation in the brain and man-
gement may require specific medication to damp
own the immune system, i.e. treat the cause of the
eizures rather that the seizures themselves. These
utoimmune-mediated epilepsies are unusual condi-
ions that must be recognised promptly to ensure
ptimal management.

nknown causes
ome epilepsies do not have a recognisable cause.
uch depends on the availability of routine, and some-

imes more sophisticated, investigations. Thus, the
umber of people who have epilepsy for no obvious
eason is higher in resource-poor countries. This often
rings its own problems, since all affected individuals
nd their families want to know why they have devel-
ped seizures and why their treatment may be lifelong.
he situation may be even more stressful for the family
f an affected infant or child in the developing world.

n summary, It is hoped that this updated “Classi-
cation of the epilepsies” will help to improve the
iagnosis, focus better on the cause, and provide a use-

ul guide to management in as wide a range of people
ith epilepsy as possible. Thus, we can all understand
hat is happening in the affected person’s brain and
hat is the best course of action to treat the disorder.
his new classification is also an important clinical tool
or communication among people with epilepsy and
heir doctors.

aper 2: Operational classification
f seizure types by the International
eague Against Epilepsy
Fisher et al., 2017a)

his paper presents a revised classification of seizure
ypes, which depends on how seizures present to
eople with epilepsy and their families, carers, and
octors. These terms are largely based on what is
83

bserved during the episodes. The aim is to provide
common language so that everyone involved knows
xactly what is meant by each type of seizure. Pre-
ious terms that were unclear to non-specialists and
eople with epilepsy have been largely abandoned.



8

M

T
b
f
a
s
u
t
T
s
a
s
a

M

S
s
a
T
e
s
c
c
a
d
w
s
t
r
r

S

F
t
t
t
s
a
s
a
p
t
e
o
a
a
a
n
i
s
e
o
s
n
t

t
i
m
a
o
s
r

S

T
d
i
3
c
o
W
a
t
o
e
a
s
c
r
m
u
t
t
e
s
t
a
i
n
w
o
s
S
a
a
v
m
c
O
c
r
d
a
a
(

.J. Brodie, et al.

his new approach does not represent a major change
ut makes recognising seizure types more straight-

orward. The major categories include focal onset
nd generalized onset seizures, and also take cogni-
ance of situations where the onset of the seizure is
nknown. Some seizures involve movement of par-

icular parts of the body and others affect awareness.
hese can both be types of focal seizures and the pre-
entation depends on where the abnormal electrical
ctivity arises in the brain and how far and how fast it
preads. Seizures usually involve a network of changes
nd are not just symptoms of a local problem.

ethods of classification of epileptic seizures

eizures can be defined as “transient symptoms and/or
igns due to abnormal and simultaneous neuronal
ctivity of a population of neuronal cells in the brain”.
he first goal of the doctor is to ensure that the
pisodes are definitely epileptic seizures. The next
tep is classifying the seizure type, based on its onset
haracteristics. This provides a useful group of clinical
haracterisations that can be used for communication
mong people with epilepsy, their families, and their
octors. Using this agreed terminology can also help
ith teaching and research, since everyone should be

peaking the same language. Correct classification of
he epilepsy is important too for insurance policies,
egulatory agencies, advocacy groups, and medical
eports.

eizure classification

igure 2 shows the basic updated seizure classifica-
ion, whereas figure 3 presents an expanded version
hat covers the most common or most important
ypes of seizures in greater detail, although not every
eizure type can be represented in a classification,
nd in clinical practice a detailed description of the
ymptoms observed remains essential. All terms that
re likely to be employed by specialist neurologists,
aediatricians or psychiatrists have been included in

his latter description. Some relevant terminology is
xplained in the attached glossary (table 1). Focal
nset seizures may be accompanied by continued
wareness, depending on the site of onset and extent
nd speed of the spread of the abnormal electrical
ctivity. Often, however, the individual will lose aware-
ess at some stage during the focal seizure, which

s now referred to as a “focal impaired awareness”
eizure. Arrest of movement or loss of memory for
4

vents occurring during the seizure can also be part
f the seizure pattern. People with atonic or myoclonic
eizures and epileptic spasms will usually retain aware-
ess, or loss of awareness will be so brief as to be hard

o detect. Cognitive seizures refer to problems during

t
t
a
t
t

he seizure such as impaired speech, hallucinations,
llusions, or feelings of déjà-vu. Emotional seizures can

anifest as anxiety, fear, joy or any other emotion. An
bsence is atypical when it differs from the usual fast
nset and EEG pattern of a 3-4 per second generalized
pike-wave pattern. If seizure patterns are not clearly
ecognisable, the episodes will remain unclassified.

tructure

he columns in the classification allow specific seizure
escriptions to be included under the general head-

ngs of focal, generalized or unknown onset (figures 2,
). Awareness is an optional extra in the focal seizure
olumn, but it is so important in influencing the impact
f a seizure that it has been given special mention.
e employ an operational definition of awareness

s knowledge of self and environment. In this con-
ext, awareness refers to perception or knowledge
f events occurring during a seizure, not to knowl-
dge of whether a seizure has occurred. Level of
wareness may vary among similar seizures in the
ame individual. Sometimes, loss of awareness is not
omplete or always recognised by the person expe-
iencing the seizure and by bystanders. Abnormal

ovements may be present. The first prominent sign
sually determines the seizure classification, because

he first manifestation marks the part of brain where
he seizure originates. More prominent features may
nsue and be worthy of mention, but the first sign or
ymptom classifies a focal onset seizure. The excep-
ion to this rule is awareness, such that a seizure is

focal impaired awareness seizure if awareness is
mpaired at any time during the seizure. The begin-
ing of the seizure is, therefore, important in helping
ith its classification. The greater the observed detail
f each episode, the more likely will the seizure clas-
ification be correct.
eizure activity progresses through brain networks
nd can arise from different anatomical sources. The
bnormal electrical activity spreads, bringing with it a
ariety of symptoms and signs. Some people will have
ore than one type of seizure. Generalized seizures

an be divided into motor and absence seizures.
ther types include myoclonic, atonic, tonic or a

ombination that can allow a specific pattern to be
ecognised, leading to the diagnosis of an epilepsy syn-
rome. Seizures of unknown origin can be regarded
s “unclassified” with or without other features, such
s motor, nocturnal, tonic-clonic, epileptic spasms
which can be called “infantile spasms” in children less
Epileptic Disord, Vol. 20, No. 2, April 2018

han a year of age), and behavioural arrest. These addi-
ional terms allow better description of the episodes
nd can be useful to the doctor in narrowing down
he epilepsy type, with implications for causation and
reatment.
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here is an overlap between focal and generalized
eizures, since both have to start somewhere, and it
ay not be possible with limited investigational tools

o be certain exactly what is happening in the brain
t the onset of the abnormal electrical activity. The
pisode may only be recognised when it is already
ffecting both sides of the brain. In some instances, the
xact sequence of events can only be determined by
areful study of a video-EEG, which is unusual even in
ountries with the most sophisticated healthcare sys-
ems. Focal onset can often, however, be obvious with
n aura of déjà-vu, a strange taste or smell, or a rising
ensation in the stomach, followed by loss of aware-
ess, lip-smacking, and hand rubbing. The term “aura”
as been retained since, if presenting alone, is a focal
ware seizure. Unwitnessed seizures or those occur-
ing during sleep are common. If they are infrequent,
t may not be possible to be certain of the seizure
ype, or even to discern whether the episode has a
ocal or generalized onset. Thus, “unknown onset”
an be regarded as an acceptable description in some
nstances until more useful information becomes avail-
ble. “Unclassified” should be regarded as a term of
ast resort, where the clinician is confident that the
vents represent epileptic seizures, but cannot further
lassify them.

hether a person retains or loses consciousness
uring a seizure can be a complicated issue. This
an matter greatly since episodes accompanied by
mpaired consciousness are often considered differ-
ntly, e.g. with respect to driving, impaired learning
apacity, and poor memory and recall. Consciousness,
herefore, is an important concept in classifying focal
eizures. However, different levels of impairment of
onsciousness can occur in the same person and it
an be difficult to be certain that some seizures are not
ssociated with some reduction in awareness or mem-
ry. The affected individual may not be certain whether

ull consciousness is retained during every episode. A
erson may be conscious during the seizure, but not
ecessarily fully aware of everything going on around

hem i.e. unaware is not the same as unconscious. One
pproach is to define the episode as a focal aware
r focal impaired awareness seizure. From a practical
erspective, the affected individual should be able to
ecall and relate all aspects of the event, even if unable
o respond during the seizure; otherwise, impaired
wareness must be assumed. Responsiveness, aware-
ess, and consciousness are not usually present during
eneralized seizures, so these features are not used to
lassify generalized seizures.
pileptic Disord, Vol. 20, No. 2, April 2018

nowledge of the cause of the epilepsy can greatly
elp with seizure classification. Thus, evidence of an
natomical abnormality in the brain, which matches
he symptoms and signs of the seizures, usually
upports their focal onset. With improved brain

w
e
t
o
t
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maging, this scenario is being increasingly recognised
n everyday clinical practice. A clear history from the
ffected person, accompanied by an eyewitness to the
ttack, provides the most useful diagnostic informa-
ion. Videos from a smart phone brought to the clinic
y the family, EEG patterns, brain imaging, and lab-
ratory tests, including those for antibodies or gene
utations, can also help to confirm the seizure clas-

ification and aid in making an epilepsy syndrome
iagnosis. Supportive information, however, may be

ess available in resource-poor countries, although this
hould not prevent the neurologist from trying to iden-
ify the correct seizure type and attempting to make the
iagnosis of an epilepsy syndrome.
number of terms have been discarded in this new

lassification, including “simple partial seizure”,
complex partial seizure,” “psychic seizure,” and
dyscognitive seizure.” Reorganisation of some
eizure types has taken place to keep up with new
nowledge. Terms like “epileptic (infantile) spasms”,
tonic-clonic”, “atonic” and “myoclonic seizures”
an now appear under the headings of seizures of
ocal, generalized and unknown onset. A number of
ew seizure descriptions have been included, such
s automatism, cognitive, emotional, hyperkinetic,
nd behavioural arrest. A few unusual seizure types
re now regarded as generalized, such as absence
eizures with eyelid myoclonia and myoclonic
bsences. Thus, certain seizure types now appear in
ultiple categories. The new approach provides a

etailed descriptive template for seizures.

aper 3: Instruction manual for the ILAE
017 operational classification of seizure
ypes (Fisher et al., 2017b)

his third article contains substantial overlap with the
ther two papers. The goal here is to provide guidance
n how best to use the new classification of seizure

ypes. A glossary of terms has been included, which
as been amended in this paper to make the termi-
ology more accessible to people with epilepsy and

heir families (table 1). Key symptoms and signs pro-
ide the basis for the classification of the seizures.
ocal seizures can progress to bilateral tonic-clonic
pisodes. Generalized seizures involve both sides of
he brain from the outset. As discussed previously,
ocal onset seizures can be further designated accord-
ng to whether awareness is retained or impaired.
eizures with a motor onset may have other features,
85

hich can be described as atonic, automatism, clonic,
pileptic spasms or have hyperkinetic, myoclonic or
onic activity. Non-motor seizures can display a range
f elements including autonomic, behavioural, cogni-

ive, emotional, and sensory dysfunction. The earliest
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ymptoms or signs usually define the seizure type.
eneralized motor seizures can be characterised as

tonic, clonic, epileptic spasm, myoclonic, myoclonic-
tonic, myoclonic-tonic-clonic, tonic, and tonic-clonic.
on-motor seizures are typical or atypical absences
r seizures that present myoclonic activity or eye-

id myoclonia. Seizures of unknown onset can have
omponents that are classified as motor, non-motor,
onic-clonic, epileptic spasm, or behavioural arrest.
eizure classification can be followed by a descrip-
ion of other features of the seizure. Although such
description does not change the seizure type, it may
e very helpful in portraying the manifestations of a
eizure. The more detail included in the description,
he more likely can a cause be inferred or identified,
nd a specific syndrome recognised. A range of old-
ashioned terms has been discarded in favour of a more
escriptive approach. This paper also provides a “user
anual” for the new classification aimed at encour-

ging the adoption of the new system by all doctors
nd the wider community of health professionals. Peo-
le with epilepsy are also required to understand and
dopt this modified language, although perhaps not in
oo much detail.

pplication

n accurate classification of seizure types requires
areful observation of the episodes with a degree of
onsistency that supports the appropriate terminol-
gy. This relies on a good history and a witnessed
escription. A home video of the episodes can provide

nvaluable information. There is some overlap regard-
ng the different types of seizures. Taking time to get
hings right is essential, since the likely cause and the

ost effective treatment can vary. Outcomes too can
e different, depending on the seizure and syndrome
lassification. An understanding of the sequence of
vents may contribute to their correct interpretation.
s discussed throughout this paper, EEG and brain

maging are often essential to help the doctor reach
he correct conclusion regarding the type of epilepsy
nd its cause. One of the major problems is our lack
f understanding of the processes that underlie the
roduction of different types of seizures and so we
re usually treating the symptoms and not the cause
f the problem. Nevertheless, if we are to eventually
nderstand these processes, we will all need to speak

he same language, e.g. identify correctly the seizure
ypes and epilepsy syndromes, wherever the affected
erson comes from around the world.
6

e have included in this discussion paper both the
asic and extended versions of the classification in
gures 2 and 3 (Fisher et al., 2017a). Focal onset seizures
tart in a particular part of the brain and general-
zed seizures are usually bilateral at onset. In some

l
i
p
t
s

ircumstances, the site of origin of the episodes cannot
e accurately identified. On other occasions, the clas-
ification may be unclear, particularly if sophisticated
odern investigations are not available. Helpful infor-
ation can include lack of awareness, symptoms or

igns affecting a particular part of the body, responsive-
ess during an episode, and progression of the seizure

n a consistent pattern. Sometimes, coordinated motor
ctivity can occur, which can be complicated, e.g. walk-
ng in circles. The affected person is usually unaware
f what is happening around them. This is known as
automatism”, meaning semi-automatic movements.
bsence seizures can present, usually in children or

eenagers, with sudden cessation of activity, accompa-
ied by loss of awareness. An EEG is often essential to
ake a correct diagnosis (Koutroumanidis et al., 2017a,

017b). Seizures of uncertain onset can be motor,
on-motor or unclassified. Some description of the
pisodes is better than none, even if it is incomplete.
he expanded classification provides a more detailed
reakdown of the seizure types, and is particularly use-

ul for neurologists and will be critical for research
urposes. This detailed approach will have even
reater interest for epilepsy specialists and may not
e as relevant to paediatricians or general practition-
rs. The wide range of descriptions allows a clearer
nderstanding of the seizures, which is of particu-

ar importance for some of the complex epilepsies
n infants and young children. Again, the presence
r absence of awareness, motor signs, and a good
escription of the episodes can provide a more accu-
ate picture of what is happening in the brain. This
nformation may have little discriminatory value to the
erson with epilepsy and their family, but can be very
elpful to their doctor in understanding better the
nderlying disorder and choosing the most appropri-
te approach to treatment.
he terminology used in these three papers will be
f value in explaining what is happening before, dur-

ng, and after a seizure, and so should be accessible to
veryone involved in epilepsy care. How much of this
hould be discussed with the affected person and their
amily depends on the specific requirements of all con-
erned. These descriptive terms are more scientifically
eaningful than the previous discarded terminol-

gy, such as “grand mal” and “petit mal”. There are
any symptoms associated with seizures and these

hould be accurately described so that everyone is
peaking the same language. This detail may be partic-
larly valuable if epilepsy surgery is being considered.
ccordingly, the content of this third contribution has
Epileptic Disord, Vol. 20, No. 2, April 2018

ess relevance to people with epilepsy and their fam-
lies than the information contained in the other two
apers. Nevertheless, the doctor can expect to have

o respond to questions about these symptoms and
igns, and will be required to explain how they relate to
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he seizures, their cause, their investigation, and their
reatment.

uch of the information in these papers refers par-
icularly to focal seizures. Generalized seizures are
ften more obvious and tend to have fewer nuances.
eneralized tonic-clonic seizures, for instance, begin,
rogress, and end with jerking of the arms and legs on
oth sides of the body, together with the head, neck,

ace, and body on most occasions. These are descrip-
ions about what exactly happens during the episode
nd can contribute to making an accurate diagnosis of
syndrome. Non-motor episodes comprise a range of
ifferent types of absence seizures. Rapid eyelid jerk-

ng with upward deviation of the eyes is a rarer type of
bsence seizure with eyelid myoclonia, often triggered
y photic stimuli, such as bright sun. If all the neces-
ary information is not available, a decision to call the
eizure “unclassified” may be taken.

ules for classifying seizures

he first step is to decide whether the episode can
e classified as focal or generalized and then con-
ider whether awareness is affected or not. The starting
oint for focal onset seizures should be identified,
s well as whether the person stops doing what they
ere doing before the episode started. Motor and
on-motor features should be carefully documented.
or generalized tonic-clonic seizures, any symptoms
r signs at onset should be explored to provide a clue
egarding the anatomical site of origin for the episode,
hich can often later be confirmed by EEG and brain

maging. Specific features can be helpful in differ-
ntiating the various types of non-motor seizures,
articularly in infants and young children.

onclusions

hese three papers have reworked the 1981, 1985 and
989 classifications of seizures and epilepsy syndromes
o provide a modern descriptive template (Fisher et
l., 2017a, 2017b; Scheffer et al., 2017). Their content
verlaps and so some repetition is inevitable. The aim
f this companion piece is to make this new thinking
vailable to people with epilepsy and those who care
pileptic Disord, Vol. 20, No. 2, April 2018

or them. This provides them with a description of the
erminology used by their doctors so that everyone
nderstands the types of seizures that the person suf-

ers from and sometimes also the epilepsy syndrome.
his information can influence decisions regarding

f
E

S
o
C

2017 ILAE classification for people with epilepsy and caregivers

nvestigations, treatment options, and long-term out-
omes. Old-fashioned terms such as “grand mal”,
petit mal” and “simple and complex partial seizures”
ave been discarded. This new terminology is avail-
ble on the internet and increasingly people are aware
hat they can explore the latest thinking on causes
nd treatment of any form of epilepsy for themselves.
ll the necessary clinical details may not be avail-
ble for every affected individual and so some doubt
bout the classification will sometimes remain. A care-
ul accurate description of the episodes is an essential
omponent for the correct interpretation of the symp-
oms and signs. Our goal in writing this manuscript is to
nsure that, wherever possible, people with epilepsy
nd their doctors speak the same language. �
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