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ABSTRACT – The term “developmental and epileptic encephalopathy’’ (DEE) refers to 
when cognitive functions are influenced by both seizure and interictal epileptiform 
activity and the neurobiological process behind the epilepsy. Many DEEs are related 
to gene variants and the onset is typically during early childhood. In this setting, neu-
rocognition, whilst not improved by seizure control, may benefit from some preci-
sion therapies. In patients with non-progressive diseases with cognitive impairment 
and co-existing epilepsy, in whom the epileptiform activity does not affect or has 
minimal effect on function, the term “developmental encephalopathy’’ (DE) can be 
used. In contrast, for those patients with direct impact on cognition due to epileptic 
or epileptiform activity, the term “epileptic encephalopathy’’ (EE) is preferred, as most 
can revert to their normal or near normal baseline cognitive state with appropriate 
intervention. These children need aggressive treatment. Clinicians must tailor care 
towards individual needs and realistic expectations for each affected person; those 
with DE are unlikely to gain from aggressive antiseizure medication whilst those with 
EE will gain. Patients with DEE might benefit from a precision medicine approach in 
order to reduce the overall burden of epilepsy.
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Learning objectives for the ILAE curriculum

(1)  Understand the definition of a person with a developmental and epileptic 
encephalopathy.
A. Be able to expand on the concept of whether neurocognition and behavior 

are influenced or not by epileptic activity.
B. Be able to give examples of case illustrative scenarios of DEE and DE.

(2) Be aware of the group of patients who may be most at risk of DEE.
A. Understand the relevance of identifying those in whom control of 

epilepsy influences DEE expression with regard to investigations, treatment 
and prognosis.

B. Understand the setting where the term DEE is appropriate.

(3)  Understand the differences in the profile and management of patients with DEE 
related to, and not related to, epilepsy.
A. Describe the common etiologies.
B. Describe the approach to care for a patient with DEE.
C. Describe factors which are key to cognitive outcome.
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Delineating the underlying etiologies and recognizing 
electroclinical syndromes for people with epilepsy is 
critical for best care practice. This text provides an 
overview of the meaning of developmental and epi-
leptic encephalopathies and it underlines how cor-
rectly classifying patients might affect their manage-
ment and outcome expectations. People with poorly 
controlled and recurrent seizures are compromised 
from reaching their full potential. It is important to 
approach the clinical setting inclusive of all variables 
which can influence neurocognition and behavior. 
The assessment of an encephalopathic patient with 
epilepsy should include acquired and reversible ele-
ments, for example, high levels of antiseizure medi-
cations (ASMs) as well as newly acquired brain infec-
tions  [1].

Evolution, definitions and use of the 
terms “developmental’’ and “epileptic’’ 
encephalopathy [2-6]

The original concept of epileptic encephalopathies 
(EE) is related to conditions whereby the abundant 
epileptiform abnormalities and/or high number of 
epileptic seizures themselves contribute to cognitive 
regression [7].
In contrast, in conditions where the cognitive devel-
opment and behavior is impaired independently to 
the epilepsy onset, and epilepsy is characterized by a 
high frequency of seizures and abundant epileptiform 
abnormalities, the term “developmental and epilep-
tic encephalopathy’’ (DEE) is more appropriate: this 
was proposed in the 2017 revision of the classification 
[2, 3]. As such, the term DEE is appropriate to use when 
both developmental impairment and epileptic activity 
have impact on the cognitive and behavioral state of 
the affected person [2]. Most patients with DEE have a 
genetic etiology, whereby the genetic variant is respon-
sible for both cognitive impairment and severe epi-
lepsy: in such cases, even with control of seizures, the 
cognitive outcome is expected to be poor.
The term “developmental encephalopathy’’ (DE) is a 
separate entity to DEE [4]. The term “developmental 
encephalopathy’’ should be used in the setting of a per-
son with developmental delay, or intellectual disability, 
due to a non-progressive brain state who also has co-ex-
isting epilepsy. Of note, the degree of disability may 
become more evident with brain maturation. The risk 
of epilepsy in these people is higher than in the general 
population but not to the extent that the epilepsy itself 
causes an epileptic encephalopathy.
An epileptic encephalopathy (EE) occurs when the 
epilepsy and/or the epileptiform activity specifically 
affects cognitive and behavioral functions. This is 

typically seen in patients whose preceding level of 
function was normal or near normal. In such cases, 
aggressive treatment should be considered and this 
might improve the outcome [6].
The 2016 discussion on the classification promoted 
that the terms “developmental encephalopathy’’ and 
“epileptic encephalopathy’’ could be used either 
independently or together as in DEE. Clinicians are 
encouraged to select the terms that most aptly apply 
to the conditions they are dealing with [3]. This was 
reiterated in the 2017 classification paper which sup-
ported the use of the term which best related to the 
causative etiology for cognitive delay [2]. It is, how-
ever, recognized that understanding which is the 
leading cause between developmental factors and 
epileptiform activity can be very challenging.
Table 1 summaries the key differentiating features of 
DE, EE and DEE.

Etiology and epidemiology

Early detection of infants and children who may have 
DEEs must commence with a high level of suspicion 
and continuous monitoring. Risk factors to be moni-
tored for are based on the etiologies, clinical seizure 
semiology, co-morbidities (movements, social inter-
action change), systemic signs (e.g. neurocutaneous 
markers) and investigational findings (e.g. EEG, meta-
bolic screens, genetic examinations) [4].
Usually, DEEs manifest during early infantile or child-
hood periods, although any age group inclusive of 
adults can be affected [4]. Most patients with DEEs 
are now recognized to have etiologies due to genetic 
variants [8, 9]. Prior to this, the de novo or sporadic 
nature of these genetic variants led to many patient 
diseases being considered to be due to “idiopathic’’ 
or acquired insults. Genetic analysis of a DEE cohort 
(n = 197) revealed that almost one third had patho-
genic variants in known or novel genes [10]. As such, 
an expanding number of genetic variants are associ-
ated with an increased risk of expressing DEE [5].
Other etiologies associated with DEE include structural 
(e.g. tuberous sclerosis complex (TSC), hypothalamic 
hamartomas, hemimegalencephaly), metabolic (e.g. pyr-
idoxine or biotinidase deficiency, GLUT1 deficiency) and 
immune disorders (e.g. Rasmussen syndrome). [4, 6].
Disease expression for different genetic mutations 
may vary in the subsequent type and severity of epi-
lepsies. For example, KCNQ2 and SCN2A mutations 
are associated with a range of disease manifestations 
from mild to severe [11, 12]. Developmental function 
may vary during different time windows of brain matu-
ration, as an example, children with Dravet syndrome 
have normal development for the first few years 
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of life but suffer with a plateau in their cognition in 
early childhood. In addition, the stages of the disease 
itself will lead to different types and severity of the 
epilepsies, for example, children with West syndrome 
develop epileptic spasms typically during infancy, and 
children with Dravet syndrome suffer various seizure 
types at different age periods [4]. Understanding these 
pathways may be very challenging. The neonatal-
onset DEEs are illustrative examples, they are often 
caused by mutations in SCN2A, KCNQ2 and STXBP1, 
and development may be profoundly impaired and 
never normal [13]. Seizures may remit during infancy 
but development will remain severely affected [14].
Ongoing epilepsy and epileptic seizures can result 
in altered neurogenesis, synaptic reorganization, and 
disruption of the normal network organization [5]. 
This results in inhibition of distant brain function con-
nected with the epileptic focus, leading to alteration 
of neuronal development and transient effects on 

information processing [6]. In addition, the immature 
brain can be permanently modified by neuroinflam-
mation which is evident in this setting.
The 2020 overview by Scheffer and Liao lists the follow-
ing as important examples under the concept of DEE: 
Ohtahara syndrome, early myoclonic epilepsy, epilepsy 
of infantile onset with migrating focal seizures, West 
syndrome, Dravet syndrome, myoclonic-atonic epilepsy, 
Lennox-Gastaut syndrome, focal lesional epilepsies (e.g. 
TSC, hemimegalencephaly, hypothalamic hamartoma) 
and Rasmussen syndrome, but also the epilepsy apha-
sia spectrum disorders, i.e. Landau-Kleffner syndrome 
and continuous spike and wave in sleep (CSWS) [4]. The 
inclusion of the epilepsy aphasia spectrum epilepsies, 
or epileptic encephalopathy with continuous spike and 
wave during sleep (EE-CSWS) electroclinical syndromes, 
under the heading of DEE, reflects the earlier point about 
the challenges of delineating the key driving force for 
the encephalopathy. In this later case of EE-CSWS, the 

 Table 1. Differentiation between patients with neurocognitive impairment and epilepsy whose DEE is, 
or is not, influenced by epileptic activity. Note that some conditions, such as TSC, may be assigned 

to more than one category depending on the impact of the epileptiform activity.

Developmental 
encephalopathy (DE)

DEE with dual impact 
on cognition from 
developmental and 
epileptiform activity

DEE predominantly related to 
epileptic encephalopathy 

Etiology Condition due to 

underlying static etiology 

e.g. hypoxic brain insult

Condition due to underlying 

etiology e.g. TSC, Dravet 

syndrome, most commonly 

with gene mutations

Condition due to the impact of 

the epilepsy e.g. EE-CSWS

Clinical May have systemic or focal 

neurological features, 

neurocutaneous markers. 

May be normal

May have systemic or focal 

neurological features, 

neurocutaneous markers. May 

be normal

May be normal or hypotonic, 

depending on seizure control

Age at onset In utero or shortly after 

birth

Any age, most have onset in 

infancy or early childhood

Any age but most in childhood

Past medical history Often abnormal Either abnormal or normal Usually normal

Cognition Abnormal Abnormal – but may be normal 

and regress, or deteriorate 

from a low baseline

Regression, improves with 

seizure control

EEG Abnormal in established 

cases

Abnormal in established cases. Abnormal. Can return to normal 

if seizures are controlled. 

Mostly slow with frequent 

epileptiform discharges.

Outcome Neurocognition and 

neurobehavior remain 

impaired even with seizure 

control

Neurocognition and 

neurobehavior remain 

impaired even with seizure 

control although some 

improvement may occur

Neurocognition and 

neurobehavior may significantly 

improve with control of seizures 

and resolution of interictal 

epileptiform activity.
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epileptiform activity is the key element to the enceph-
alopathy, but the outcome is still driven by the etiology, 
hence despite efficacy and promptness in the interven-
tions for the epilepsy control, the epilepsy alone is not the 
only factor influencing cognitive functions [15].

Routine investigations

Beyond collating the clinical history for risk factors 
and clinical markers, as well as seizure semiology, 
diagnostic investigations can be very helpful in iden-
tifying an electroclinical syndrome and differentiating 
DEEs from other conditions.
Electroencephalograms (EEGs) can assist in distin-
guishing different syndromes. Certain electrical 
patterns are found with specific syndromes such as 
suppression burst in Ohtahara syndrome, hypsar-
rhythmia in West syndrome, continuous slow (typ-
ically 1.5-2-Hz) spike-and-wave discharges during 

sleep in CSWS, and spike-wave discharges at a fre-
quency of < 2.5 Hz in Lennox-Gastaut syndrome (LGS) 
[16] (figures 1, 2). Non-convulsive status epilepticus, 
known to occur especially in myoclonic-atonic epi-
lepsy, can also be detected on the EEG [17]. In patients 
with tuberous sclerosis complex (TSC), serial EEGs are 
recommended in order to detect subtle or sub-clini-
cal seizures, to allow early initiation of treatment [18].
Neuroimaging can be helpful in identifying struc-
tural abnormalities, such as malformations of cor-
tical development or hypoxic injuries. Brain MRI is 
the gold standard recommended for investigation of 
infants and children with epilepsy [19].
Other investigations would include metabolic 
workup and immune testing. Certain metabolic dis-
orders, such as biotinidase and pyridoxine deficiency, 
if detected and treated early, can lead to a favorable 
outcome [20].
A comprehensive genetic examination with next-gen-
eration sequencing (NGS) techniques is suggested 
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 Figure 1. EEG of a four-year-old girl with EE-CSWS which demonstrates almost continuous, slow spike-and-
wave discharges in sleep. This child has an epileptic encephalopathy. 
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in all cases with clinical features suggestive of DEE 
[8, 21, 22].

Implications for care

In general, for individuals with DE, interventions to con-
trol seizures do not change the baseline level of func-
tioning, however, reducing the seizure burden might 
lead to an improvement in quality of life. Deterioration 
in seizure control can occur, and during these transient 
phases, more aggressive seizure management is appro-
priate. These periods of seizure escalation, which are 
usually acute, are not associated with change in the level 
of cognitive functioning. However, these seizures do 
have impact on the quality of life, as well as the patient’s 
safety, and as such need intervention. An extreme ver-
sion would be the onset of status epilepticus in the set-
ting of an intercurrent respiratory infection. It would 
be important to manage the acute seizures and the 
respiratory infection but to revert to baseline care once 
the provoking factor is resolved. As such, chronic poly-
pharmacy or high levels of ASMs should be avoided as 
they are more likely to be detrimental to a person with 
DE [5].
Patients with EE who develop a specific epilep-
sy-driven encephalopathy do require aggressive anti-
seizure interventions as this can lead to significant 
improvement in cognition and behavior [5, 6, 15]. In 
this setting, suppression of seizures and epileptiform 

abnormalities of the EEG might lead to an improve-
ment in cognitive function although not necessarily 
a return to normal function (figure 3A). Further, the 
underlying etiology remains key to the long-term out-
come [15, 23].
Patients with DEE with cognitive development, based 
on the dual influences of their developmental base-
line and their epileptiform activity, must have their 
management balanced against realistic expectations 
for improvement in epilepsy control but not at the 
cost of adverse effects from over-medication. Uncon-
trolled seizures and excessive epileptiform abnor-
malities could worsen the clinical state of a patient 
with DEE. Whilst attaining control of the typically 
refractory seizures may be challenging, treatment is 
still indicated for safety and quality of life. As such, 
the intervention should be balanced against prag-
matic expectations for neurocognitive improvement 
[6]. Good illustrations of the potential impact of tar-
geted treatment are provided by the gene-related DEE 
group, which include recommendations for new or 
repurposed compounds, antisense oligonucleotides, 
and possibly gene therapy [8].

Illustrative scenarios (figures 3A-E)

One of the most well-characterized DEEs is Dra-
vet syndrome (DS), which presents with prolonged 
febrile, often hemiclonic, seizures within the first year 
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 Figure 2. Sleep EEG recording of a two-month-old infant with STXBP1 mutation, tonic seizures and developmental 
delay, demonstrating burst-suppression and generalized polyspike waves. This child has a developmental and 
epileptic encephalopathy. 
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Linear line follows the developmental course of the child across normal development, non-progressive brain state
and neuroregression.

size of arrow reflects the severity of the epileptiform activity.

Neuroregression

Neuroregression

Pulsed with high
dose corticosteroid
and maintenance
therapy with ASM
commenced

After 8 months with some
recovery in language,
represented with language
regression and ataxia. Pulsed
again with high dose
corticosteroids

Child with Landau-Kleffner
syndrome, a sub-type of
EE-CSWS

EEG sleep-activated
paroxysms
predominantly over
temporal regions

Loss of
receptive
and expressive
language
over a few
days

Non-
progressive
brain state

Non-
progressive
brain state

Normal
development

Other seizure types : including
myoclonic, atypical absence,
GTCS, focal, atonic

Diagnosis with SCN1A mutation : stiripentol
added to ASM regimen of valproate and clobazam.
Seizures ongoing but not requiring hospital admission

Recurrent febrile
and afebrile status

Dravet svndrome

Normal
development

0

0 0.5 1 5 10

0.5 1 5 10
Age in years

Age in years

A  DEE – Landau Kleffner syndrome

B  DEE – Dravet syndrome

 Figure 3. (A) Illustrative case demonstrating the dynamic evolution of cognition and the impact from epileptic activity 
seizures in a previously developmentally normal child who developed receptive and expressive language aphasia 
at three years of age with semiology supported by EEG compatible with Landau Kleffner syndrome. Cognitive and 
EEG abnormalities improved with the first course of pulsed high-dose corticosteroids, but she relapsed eight months 
later, correlating with deterioration in her EEG, requiring a further corticosteroid pulsed course. (B) Illustrative case 
demonstrating the dynamic evolution of cognition in a patient with Dravet syndrome and how the epileptic seizures 
affect the developmental outcome.
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Neuroregression

High dose
prednisolone

ASMs rationalized to
clobazam, valproate and
lamotrigine

West syndrome evolving to
LGS

Onset of
epileptic
spasms

Seizures recurred
including tonic,
atypical, GTCs
absence, myoclonic
and focal

Non-
progressive
brain state

Normal
development

Neuroregression

High dose
prednisolone

Onset of
epileptic
spasms

Resolution in epileptic
spasms, EEG return to
normal and normal long-
term development

Non-
progressive
brain state

Normal
development

0 0.5 1 5 10
Age in years

0 0.5 1 5 10
Age in years

C
Scenario 1 : DEE − West syndrome in a child with hypoxic birth insult

Scenario 2 : EE − West syndrome with no identified etiology

 Figure 3. (Continued). (C) Scenario 1: Illustrative case demonstrating the dynamic evolution of cognition and 
the impact from epileptic activity seizures in a child with a hypoxic birth insult who developed epileptic spasms 
at six months of age (West syndrome). Epileptic spasms resolved following a course of high-dose corticosteroids, 
developmental delay persisted, and at two years of age, the child developed further seizure types consistent with 
LGS and associated with further loss in cognitive function. This is compatible with DEE. Scenario 2: Illustrative 
case demonstrating the dynamic evolution of cognition and the impact from epileptic activity seizures on an infant 
with normal initial development. The infant developed epileptic spasms at four months of age with associated 
neuroregression and hypsarrhythmia on EEG (West syndrome). Epileptic spasms resolved following a course of 
high-dose corticosteroids. Development and EEG returned to normal. Genetic, metabolic and structural assessments 
were unremarkable. This is compatible with EE.
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Neuroregression

Ran out of ASM and
breakthrough seizures
but no change in
developmental level of
function

Good seizure control
with compliance with
carbamazepine

Trisomy 21 with occasional
focal seizures who has DE

Presents with short focal
motor seizures and
neuroimaging detects
MCA territory infarct. ASM
commenced.

Non-
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brain state

Non-
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brain state

Sudden onset of
clusters of
myoclonic-
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Myoclonic atonic epilepsy

Ketogenic diet
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mutation detected
consistent with GLUT1
deficiency
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development

Normal
development

Neuroregression

0 0.5 1 5 10
Age in years

0 0.5 1 5 10
Age in years

D  DE − Trisomy 21 and epileptic spasms

E  DEE − Myoclonic atonic epilepsy

 Figure 3. (Continued). (D) Illustrative case demonstrating the dynamic evolution of cognition and how epileptic 
seizures affect this in a patient with trisomy 21. (E) Illustrative case demonstrating the dynamic evolution of cognition 
and how epileptic seizures affect this in a patient with myoclonic atonic epilepsy. 
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of life in otherwise healthy children, evolving into 
intractable febrile and afebrile seizures [6, 24]. Dra-
vet syndrome is a good example of DEE as the genetic 
variant results in direct impact on cognitive function 
and the child’s epilepsy, which manifest at different 
stages with brain maturation. Development is initially 
normal in most cases but is delayed with a plateauing 
in skills, evident generally by two to three years of age. 
The loss of, and plateauing in skills is felt related to the 
influence of SCN1A mutation which is the causative 
gene in 80-85% of affected children [24, 25]. Epilepsy 
types vary with age, from the prolonged febrile trig-
gered seizures in infancy to afebrile generalized ton-
ic-clonic to myoclonic and atypical absence seizures 
appearing between the age of one and four years. The 
specific SCN1A variant influences the overall outcome 
of the seizures and cognitive function of the affected 
individual [26]. Figure 3B illustrates the time course 
of a typical patient with Dravet syndrome, demon-
strating how cognitive function changes as the child 
grows older and how the additional influence of the 
epilepsy impacts on this.
West syndrome typically presents in the infantile 
age group, and parents often report subtle regres-
sion in the days prior to the clinical events. With the 
onset of the epileptic spasms (ES), the loss of skills 
becomes more evident. A race is then in place to ini-
tiate intervention, in most cases with corticosteroids 
[27]. Studies support that as the lag time to treatment 
extends beyond three to four weeks, the reversal and 
regaining of previously established skills lessens [28]. 
In most cases, even with early intervention and res-
olution of spasms, the underlying etiology will still 
drive the subsequent cognitive outcome [29, 30]. As 
such, in-line with the underlying etiology, the infant 
may have a DEE related to equal influence from the 
developmental state and the epilepsy, but there are 
other settings where, following control of the epilep-
tic spasms, return to normal cognitive function occurs 
and the infant has an EE. Figure 3C (Scenarios 1 and 
2) provides illustrations of these two scenarios. Sce-
nario one is an infant who, following a hypoxic birth 
insult, developed further neuroregression with the 
onset of ES. The infant then experienced quiescence 
of seizures and some regain in skills following corti-
costeroid intervention, but subsequently went on to 
develop LGS with additional loss of skills before reach-
ing a developmental plateau again. This infant had a 
DEE. The second infant (Scenario 2) had normal ini-
tial development, but suffered with neuroregression, 
immediately prior to the onset of epileptic spasms. 
Treatment was initiated within two weeks of seizure 
onset and was followed by resolution of seizures and 
return to normal development. Comprehensive struc-
tural, metabolic and genetic assessments were unre-
markable. This infant had an EE.

Ohtahara syndrome, an early-onset epilepsy syn-
drome, is a DEE, with drug-resistant tonic seizures 
evident in the first weeks of life. The EEG is severely 
abnormal with burst-suppression, and these infants 
have very poor cognitive outcome. However, the 
onset is typically too early to assess whether regres-
sion occurs, as their pre-symptomatic developmental 
level cannot be accurately measured. The underlying 
etiology is often a significant cerebral malformation, 
e.g. lissencephaly, and as such, these infants can be 
profoundly delayed regardless of whether they have 
ongoing seizures [31].
Lennox Gastaut syndrome is a descriptive term for an 
epilepsy syndrome, always associated with develop-
mental delay and generally diagnosed at around two to 
five years of age [21]. The EEG usually records slow spike-
and-waves and multifocal spikes and there are multiple 
seizure types; usually tonic but also myoclonic, atypical 
absence, atonic and tonic-clonic seizures. In these chil-
dren, the dual impact from the developmental status 
and the ongoing, often refractory, epilepsy conforms 
with a DEE. Periods of seizure exacerbation may tempo-
rarily result in further loss of skills, e.g. ambulation, but 
this should return to baseline function as the epilepsy 
remits or responds to treatment.
An example of DE would be an infant with a non-pro-
gressive brain state, which may have occurred due to 
hypoxia at the time of birth, or the sequelae of menin-
gitis, who, as a result, has global developmental delay 
and intermittent seizures. Whilst the seizures may 
be medically refractory or intermittent, there is little 
change in the functional state of the affected individ-
ual. Periods of apparent control or quiescence in the 
epilepsy do not alter the resting state of the individual.
The causative etiology can manifest differently. A child 
with tuberous sclerosis complex (TSC) may have neu-
rocognitive and behavioral dysfunction with occa-
sional focal seizures. Despite control of these seizures, 
it is unlikely that there will be a change in the baseline 
state of the child, whether the seizures are controlled 
or not. In this setting, the child would be viewed to 
have a DE. However, if another patient with TSC and 
developmental delay develops epileptic spasms, in 
this setting, the epilepsy would be expected to have a 
direct and independent impact on the cognition and 
needs urgent and aggressive antiseizure medication. 
This child has a DEE. As stated earlier, infants with TSC 
are recommended by the international guidelines to 
undergo serial EEG to permit early identification of 
epileptiform activity. Studies have commenced with 
pre-clinical seizure intervention with vigabatrin [18]. 
A prospective study which included a pre-sympto-
matic arm, at the point at which EEG abnormalities 
were identified, revealed better cognitive outcomes 
in the early treatment group, rather than the reactive 
treatment arm [32, 33]. The EPISTOP study is assessing 
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the impact of initiation of treatment in children with 
TSC with EEG abnormalities, prior to clinical seizures 
developing [34]. So, for this case whilst the develop-
mental outcome is influenced by the TSC disease, the 
early intervention based on the EEG changes further 
influences the developmental outcome.
A similar setting may occur in a child with trisomy 21, 
who develops epileptic spasms with regression. In 
this setting, effective treatment of spasms may lead to 
improved function and return to baseline. This child 
is manifesting with a DEE. However, another child 
with trisomy 21 who has the typical developmental 
issues and infrequent seizures, which are of minimal 
impact on the child and controlled with ASMs, would 
be regarded as having a DE, as illustrated by figure 3D.

Case 1: West Syndrome

Zoe, a six-month-old girl, was referred to the 
pediatric outpatient department with “abdominal 
cramps’’. Her mother reported that these started 
when Zoe was four months old. She had taken Zoe 
to numerous doctors who diagnosed her with a 
variety of conditions such as colic, gastro-esoph-
ageal reflux disease and myoclonic seizures. Her 
mum was worried because the events were wors-
ening. In addition, Zoe stopped smiling and look-
ing at faces, and “just wasn’t herself’’. The events 
would occur primarily just after she was waking up 
from a sleep or as she was about to fall off to sleep. 
She would flex her neck and extend her arms 
whilst her hips and knees were flexed, lasting a 
few seconds. This would occur in clusters and Zoe 
would be very distressed afterwards, even crying 
sometimes.
Zoe was the first born in her family and had a com-
plicated perinatal course. Her mother had a pro-
longed labor; Zoe developed fetal distress and was 
delivered via emergency Caesarian section. She did 
not cry at birth. Her Apgar scores were 3 and 5 at 
1 and 5 minutes, respectively. Zoe was diagnosed 
with hypoxic ischemic encephalopathy and her 
management included therapeutic hypothermia. 
She was admitted to the neonatal unit for a total of 
three weeks.
She had global developmental delay, however, 
since these events started, she has lost skills, i.e. 
regressed.
On examination, Zoe had microcephaly, was not dys-
morphic, and did not have any neurocutaneous stig-
mata. On neurological examination, she was not fixing 
or following, and had truncal hypotonia with increased 
tone in her limbs. Reflexes were brisk throughout with 
spread.

Her EEG showed hypsarrhythmia with intermittent 
generalized suppression. Zoe was diagnosed with 
West syndrome and her parents were counselled. 
Treatment with high-dose corticosteroids and vigaba-
trin was initiated and her events subsided. MRI of her 
brain showed delayed myelination for age, thinning 
of the corpus callosum and generalized brain atro-
phy. Once events were under control, Zoe started to 
regain some developmental milestones, returning to 
her pre-seizure baseline but remaining significantly 
developmentally delayed for age. Her course is com-
patible with a developmental and epileptic encepha-
lopathy.

Case 2: Landau-Kleffner epilepsy

Siya, a five-year-old, previously healthy boy was 
referred to the pediatric neurology service with a 
three-week history of not following instructions. This 
was shortly followed by speaking less and less until 
he was not talking at all. His father felt that he was 
still able to hear, as he would react to loud noises and 
would hear sounds such as the doorbell ring, how-
ever, he would not go to the front door as he had 
previously done. There were also times in the past 
three weeks when his pre-school teacher and parents 
would notice him staring ahead for a few seconds. 
During this time, he would not respond when he was 
called or touched.
Siya did not have any significant medical illnesses 
in the past, birth history was unremarkable, and all 
developmental milestones were appropriate for 
age. His anthropometry, general, neurological and 
systemic examinations were normal. It was noted 
that he was very busy and easily distracted. Speech 
therapy assessment reported that he had a recep-
tive and expressive aphasia.
His EEG showed centro-temporal spike-and-wave 
discharges and during sleep, the EEG revealed con-
tinuous slow spike-and-wave discharges at 1.5-2-Hz, 
bilaterally. Brain MRI and metabolic workup were 
normal. The diagnosis of Landau-Kleffner syndrome 
was made; his parents were counselled and treat-
ment was initiated. Siya’s course was compatible 
with a developmental and epileptic encephalopa-
thy outcome, which is driven predominantly by the 
control of the epileptic activity. 

Relevance

Early recognition of DEE has far reaching implications 
for counselling, treatment and prognosis [5, 6]. The 
underlying etiology may directly influence the sever-
ity of the epilepsy and the baseline developmental
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Key points

• A developmental and epileptic encephalopathy 
occurs when both developmental impairment 
and epileptic activity independently influence 
the neurocognitive and behavioral outcome

• Many DEEs are related to gene mutations and 
present in infancy or early childhood.

• Timeous initiation of treatment for people with 
DEE can result in improved seizure control, and 
in addition to precision therapy, may lead to 
improved cognitive outcomes.

• Interventions for people with DEE should be based 
on a balance between control of epileptic activity 
and avoidance of unacceptable adverse effects.

• Underlying etiology is a leading aspect to subse-
quent cognitive outcome.

• Improved seizure control for people with a pre-
dominantly non-progressive brain state (e.g. cer-
ebral palsy) may not necessarily alter the behav-
ioral or cognitive outcomes, and in this setting, 
aggressive ASM intervention should be avoided.
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TEST YOURSELF

(1) A three-year-old child with Dravet syndrome shows regression in neurocognition and behavior. It is important 
to consider whether:

A. carbamazepine should be added to the regimen
B. the child has an epileptic encephalopathy
C. the child has an alternative diagnosis
D. improved control of seizures can improve neurocognitive outcome

(2) A child with tuberous sclerosis complex associated with developmental delay, autism and focal epilepsy 
warrants aggressive control of seizures if:

A. he has intermittent short seizures
B. he previously had epileptic spasms
C. he has further loss of skills in association with change in seizure semiology
D. his behavior deteriorates

(3) Which of the following is most likely a DEE?
A. Absence
B. Lennox-Gastaut syndrome
C. Self-limited epilepsy of childhood with centrotemporal spikes
D. Focal seizures secondary to tuberculous granuloma

(4) The following statement is correct with regard to children with one of the EE-CSWS electroclinical epilepsies:
A. The cognitive development is always normal prior to onset of encephalopathy
B. The EEG is always abnormal prior to clinical manifestation
C. The cognitive state is not exacerbated by control of epilepsy
D. The cognitive function can improve with seizure cessation or control of epileptiform activity.

(5) The following statement is correct for a patient with a DE:
A. A child with a hypoxic brain insult and occasional tonic short seizures is a good example
B. The EEG is usually normal
C. The cognitive function is improved by seizure control
D. Aggressive antiseizure medication is warranted

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the 
website, www.epilepticdisorders.com, under the section “The EpiCentre’’.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /FRA <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


