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Abstract
Heterogeneous cognitive deficits have been described in the spectrum of benign epilepsy with centro-temporal spikes, which
strongly correlate with the intensity of interictal epileptiform discharges and its spreading, in particular during sleep, mostly
within the perisylvian cognitive network. The aim of this review is to discuss current findings regarding the connection between
sleep alterations and cognitive function in the spectrum of benign epilepsy with centro-temporal spikes. A longer sleep onset
latency is the only evident sleep macrostructure alteration reported in the spectrum of benign epilepsy with centro-temporal
spikes. On a microstructural level, a higher spike count of descending compared to ascending slopes of sleep cycles, an
impairment of slow wave downscaling, and amplitude and slope of slow waves were found in the spectrum of benign epilepsy
with centro-temporal spikes. Moreover, children with benign epilepsy with centro-temporal spikes had a reduced non-rapid eye
movement sleep instability, in terms of cyclic alternating pattern, similar to that found in children with attention-deficit hyper-
activity disorders and in children with obstructive sleep apnea and centro-temporal spike during sleep. Children with benign
epilepsy with centro-temporal spikes have a known comorbidity with attention-deficit hyperactivity disorders and obstructive
sleep apnea.

Conclusion: Considering the common sleep microstructure alterations, the presence of attention deficit and hyperactivity and/
or sleep apnea may be a considered warning sign in the case of benign epilepsy with centro-temporal spikes.

What is Known:
* Sleep related-cognitive deficits have been described in the spectrum of benign epilepsy with centro-temporal spikes. The degree of sleep alterations may
predict the neurocognitive outcome, and help clinicians to choose the right treatment.

What is New:
* Considering the common sleep microstructure alterations, attention deficit and sleep apnea, may be a considered warning signs.
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Introduction

Benign Epilepsy with Centro-Temporal Spikes (BECTS) is part
of a spectrum of “idiopathic” focal childhood epilepsies (IFCE)
with transient, age-dependent, most probably genetic, non-
structural focal epileptic abnormalities. This spectrum consists
of a continuum of epilepsies with variable severity and
localisation of interictal epileptiform discharges (IED) [27,
29], mostly involving the perisylvian cognitive network. In this
review, we concentrate on BECTS, Landau—Kleffner
Syndrome (LKS), and epileptic encephalopathy with
Continuous Spike Wave during Slow Sleep (EECSWS).
BECTS represents the most frequent epilepsy within the spec-
trum of IFCE, with a prevalence of 15-20% in children youn-
ger than 15 years [36]. Nevertheless, centro-temporal spikes
(CTS), the electroencephalogram (EEG) hallmark of BECTS,
are found in approximately 4% of the childhood population [3].

In the last decades, many papers reported evidence on the
role of sleep disruption in epilepsy as a cause of cognitive
impairment, mostly related to nocturnal epileptiform activity
or to nocturnal subclinical seizures, even in benign epilepsies
[49, 71]. It has been hypothesised that epileptiform activity
may interfere with neuroplasticity processes, disturbing the
occurrence of learning-dependent, slow wave activity (SWA)
or spindle activity [49]. Several new aspects have been elab-
orated, contributing to a deeper understanding of the activa-
tion of interictal and ictal epileptic discharges during sleep: the
interrelationship between the sleep—wake circuitry and the
different epileptic networks along with the sleep microstruc-
ture associated with epileptic activation, identified within the
system of cyclic alternating pattern (CAP) [26]. Nocturnal
frontal lobe epilepsy has been recently renamed as sleep-
related hypermotor epilepsy (SHE) [66]. SHE may be accom-
panied by intellectual disability, behavioural problems and
deficits in executive functions in relation to a specific frontal
lobe dysfunction, similar to that found in childhood absence
epilepsy (a wake-related epilepsy) [9, 74]. On the contrary, the
anterior perisylvian network (PN) is involved in BECTS; ad-
ditionally, the posterior part of PN, mostly bilaterally, is in-
volved in LKS, whereas there is a widespread involvement of
large cortical areas including the default-mode network
(DMN) in EECSWS [26, 29, 74]. The spectrum of IFCE with
localisation in the perisylvian network such as BECTS is ac-
companied by a broader impact on cognitive ability (from
verbal and visuo-constructive, attention, learning disability
to autism) and a broader dysfunction of the cerebral network,
implicated in left and right hemispheric function development
[27]. It represents a sleep-related model which embraces a
continuum from simple interictal epileptiform discharges
(IED) occurring during sleep (without evident seizures) to
the encephalopathic epileptic configuration of EECSWS.
The amount, the localisation and the persistence of IED over
time correlate with the degree of cognitive deficits, rather than
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frequent seizures. The slow wave components of the dis-
charges may protect against conventional seizures but on the
other hand induce cognitive impairment [27]. The term “cog-
nitive epilepsy” has changed the vision of epilepsy, since not
only seizures but also [ED may have a harmful impact on the
development of the cortical area during vulnerable age [27].
Centro-temporal spikes (CTS) may reflect a local cortical de-
velopmental delay and increased local excitability with a po-
tential to regress or progress to epilepsy, including its malig-
nant variant [29]. IED in EECSWS affect e.g. auditory dis-
crimination and may have a long-lasting impact on cognitive
function. On the contrary, in typical children with BECTS
with a lower degree of IED, plastic brain reorganisation or
the preservation of networks may reduce the impact of cogni-
tive deficits [20].

Furthermore, the occurrence of IED during sleep may be
associated to ADHD, autism and language disorders [5, 16,
46, 48]. This suggests that CTS is not specific to epilepsy, but
may be a common endophenotype of a more widespread
neurodevelopmental abnormality, involving the entire
perisylvian cognitive network [15, 71]. In agreement with
these findings, a high prevalence of IED during sleep has been
found in children with ADHD, especially if evaluated via
sleep and sleep-deprived recordings with a percentage
reaching more than 25% of cases [] and up to 53.1% via
full-night polysomnography [65].

The aim of this review is to present current and relevant
findings demonstrating the strict connection between sleep
and the BECTS spectrum, in terms of interference of ictal and
interictal ED with sleep macrostructure, SWA and sleep micro-
structure. Moreover, the few data available about the comorbid-
ity between paediatric obstructive sleep apnea (OSA) and
ADHD/IED during sleep/BECTS will be discussed.

BECTS spectrum

The first paper [27] that tried to unify the benign, transient,
age-dependent forms of benign focal epilepsy with the malig-
nant encephalopathic variants (CSWS and others) described
them as epileptic spectrum diseases of PN [48]. The atypical
evolution of BECTS can result in atypical benign childhood
focal epilepsy (ABCFE), status epilepticus of BECTS
(SEBECTS), LKS and epileptic encephalopathy with CSWS
[36]. A retrospective study on 196 children with BECTS
found an atypical evolution in 6.6% of cases [77]. Usually,
ABCFE and SEBECTS have a positive outcome when the
correct therapeutic measures are taken. On the other hand,
prognosis of LKS and EECSWS syndrome is not so good in
terms of full cognitive recovery [48]. In addition, it has turned
out that CSWS occurs in brain-damaged children with vari-
able aetiologies as well, with the possibility that shared genetic
abnormalities may lead to variable cortical developmental
changes from silent to permanent dysplastic lesions [29].
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The clinical features of BECTS

BECTS is the most frequent non-structural focal epilepsy in
childhood, considered as a transitory developmental dysfunction
of the brain, appearing between the ages of 5 and 8 years and
disappearing during adolescence. The typical form seems to
have a complex genetic inheritance, predominantly unknown
[48]. It is characterised by infrequent hemi-facial sensorimotor
seizures during sleep, occurring in non-rapid eye movement
(NREM) sleep, which may secondarily generalise or rarely in-
duce a status epilepticus. Usually, it reflects non-lesional cortical
excitability from rolandic regions. The onset of focal seizures is
frequently preceded by various developmental deficits, which
may cluster in relatives, but without epilepsy [50]. One study
showed that among 196 children with BECTS, 31% had
ADHD, 21.9% had cognitive deficits and 11.7% had behaviour-
al abnormalities [77]. Another study demonstrated ADHD co-
morbidity in 65.6% of cases [10]. In the study just mentioned,
children who were younger at epilepsy onset demonstrated lower
intelligent quotient and higher degree of ADHD symptoms,
which correlated strongly with the occurrence of IED during
sleep [10]. Heterogeneous cognitive deficits have been de-
scribed, affecting both non-verbal cognitive functions (visual,
executive, fine motor execution, attention, memory and speed
processing) and verbal functions (delayed reading, numeracy
and spelling; impaired reading performance; delayed language
development with mixed phonologic and lexico-syntactic prob-
lems, as well as oromotor deficits), during the active phase of the
epilepsy [17, 42, 55, 58]. Neuronal networks including PN, des-
ignated for such cognitive processes, are also activated by epi-
leptic discharges [13]. Neuroimaging studies have shown subtle
cortical abnormalities in the frontal temporal, perisylvian and
parietal regions [47]. It seems that neuroimaging abnormalities
precede BECTS onset and evolve over time as a marker of a
more complex cerebral maturation problem, responsible for both
seizures and learning disabilities [50, 82]. The brain tissue re-
sponsible for the disorder is localised around the Sylvian fissure
and, especially if it involves the left hemisphere, strongly corre-
lates with speech function and cognition [64]. Functional mag-
netic resonance imaging data supports a functional deficit of
DMN. In particular, children with BECTS show reduced activa-
tion of the DMN during the rest condition and a deactivation
during cognitive effort [45]. Reduced functional connectivity
was demonstrated between the sensorimotor network and the left
inferior frontal gyrus (Broca’s area) [48]. This functional
decoupling might be the proof for understanding language im-
pairment, in line with the neuropsychological profile of an ante-
rior language dysfunction [4].

The clinical features of ABCFE and of SEBECTS

Atypical features of BECTS include several clinical and elec-
trophysiological findings: seizures only occur also during

daytime, associated to Todd’s paralysis or even present as
status epilepticus. It may include speech arrest, dysarthria,
excessive drooling, oromotor dyspraxia and swallowing diffi-
culties, or generalised tonic—clonic seizures, atypical ab-
sences, myoclonic seizures, atonic seizures and negative my-
oclonus at a later stage (pseudo-Lennox—Gastaut). These atyp-
ical seizures tend to be difficult to treat with conventional
antiepileptic drugs; however, they disappear before adoles-
cence, along with the neuropsychological deficits.
SEBECTS refers to status epilepticus that can be convulsive
or non-convulsive and either focal or secondarily generalised,
including motor facial seizures and anarthria with persistent
drooling. Although some patients remain mentally retarded,
ultimate neurocognitive outcome appears good when the dis-
order is promptly treated [36, 48]. The EEG usually shows a
marked increase and a bilateral synchronisation of IED in the
rolandic area, or otherwise superimposed ripples (80-250 Hz)
which may evolve in CSWS [33].

The clinical features of LKS

LKS, known as acquired epileptic aphasia, is an epileptic en-
cephalopathy characterised by subtle or sudden-onset ac-
quired aphasia with verbal auditory agnosia and various types
of seizure. Besides focal motor seizures, children with LKS
may have secondarily generalised tonic—clonic seizures, atyp-
ical absences, atonic and other types of seizure [36]. Seizures
can also completely lack. More than half of these children
have problems with receptive language, auditory processing,
auditory working memory and verbal memory, as well as
learning difficulties and attentional and behavioural problems.
In LKS, initially benign EEG patterns evolve into focal
CSWS. Despite reorganisational processes, the cause of ver-
bal agnosia may be found in continuous bilateral epileptic
activity in the receptive part of the language network [12].
Adequate and early medical intervention may avoid language
and cognitive impairments.

The clinical features of EECSWS

EECSWS syndrome is the extreme end of atypical BECTS; it
is a rare childhood epileptic encephalopathy, representing 0.2—
2% of the epilepsies. Tassinari et al. introduced these terms in
1977 [69]. The onset of seizures varies, with a peak at about
5 years of age before evolving into epileptic encephalopathy
within 1-2 years. Seizure types are not specific; they may be
simple focal motor, focal with or without impaired awareness,
absence or myoclonic and usually occur at night [36].
Linguistic and neurocognitive decline and neuropsychiatric
features, such as autism, are commonly associated with this
condition. Typically, the longer the duration of CSWS, the
poorer the outcome is [36]. Usually, there are no residual
deficits when the period of discharging is less than 13 months,
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while it is a rule after 18 months [28]. The EEG pattern shows
an almost continuous slow (1.5-3 Hz) spike wave, during
NREM sleep, masking the normal feature of NREM sleep.
Some authors provide percentages of slow wave sleep that
must be occupied by continuous spike and wave e.g. > 50%
or >85% [32]. The abnormal EEG activity interferes with
sleep-related physiological functions and neuroplasticity pro-
cesses, mediating higher cortical functions, such as learning
and memory consolidation [67]. Spiking tends to obstruct
sleep oscillations and deprives the brain synapsis from prun-
ing and regeneration processes [6]. The majority of the dis-
charges are focal, with spike fields similar to what is observed
in BECTS, and their electro-morphology, spatial distribution
and functional properties do not follow the classical spike-
wave pattern [28]. Functional and volumetric neuroimaging
studies supported the idea that the focal epileptic hypermeta-
bolic network over the PN involves secondarily and bilaterally
the thalamic structure, propagating through the corpus
callosum, and inducing hypoactivation of a large frontal field,
probably responsible for the cognitive deterioration [28].

EECSWS can appear on the basis of structure abnormali-
ties, like polymicrogyria over the perisylvian region, shunted
hydrocephalus, thalamic lesions, Rett syndrome or the tuber-
ous sclerosis complex [28, 32]. The underlying actiology to
develop EECSWS is unknown although brain malformations,
immune disorders and genetic factors have been reported [32].
Therefore, channelopathies may play a role in pathogenesis of
EECSWS [32, 35].

Sleep macrostructure

It is well known that epilepsy promotes sleep disruption and
significantly affects sleep architecture [34]. Increased sleep
fragmentation and a higher percentage of wakefulness and
light sleep, along with a decrease in deep sleep and REM
sleep, are common findings [44, 76, 81]. Generally, a good
outcome and response to treatment is accompanied by a sig-
nificant amelioration of sleep quality [14]. Compared to the
microstructure analysis, few alterations of sleep macrostruc-
ture are reported in the spectrum of BECTS. A polysomno-
graphic study reported a reduction in total sleep time, sleep
efficiency and REM sleep percentage in children with BECTS
[8], while a recent systematic review and meta-analysis of the
polysomnographic findings in children with BECTS showed a
longer sleep-onset latency as the main finding [25].

SWA in the spectrum of BECTS

Slow waves are characteristic of NREM sleep stage N3 and
never as pronounced as during childhood. In the past years,
SWA has been recognised as having a crucial role in
neuroplasticity [75]. The amount of SWA in the first part of
night-sleep and its decline across the night, along with the
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slow wave slope decline, is considered a marker of synaptic
downscaling, when synaptic local recovery through pruning
happens [57, 75]. A local pronounced disturbance might in-
terfere with local recovery and plasticity, subsequently leading
to neuropsychological deficits. Interestingly, in BECTS, a
higher spike count of descending compared to ascending
slopes of the sleep cycles was found. CTS declined in line
with the dampening course of delta from cycle to cycle [29].
Moreover, slow wave downscaling, measured according to
the amount of SWA, amplitude of slow waves, slope of waves
and amount of multipeak waves during night sleep are im-
paired in EECSWS patients [6, 59, 70]. The greatest impair-
ment of the slope decrease has been shown to be located in the
highest-amplitude spikes; waves with high density of spikes
are directly related to an impaired slow wave slope [7]. As it
has been elegantly summarised by Tassinari et al. [71],
EECSWS may be considered as the “Penelope syndrome:
spinning during the day, spiking during the night”, in which
the diurnal activation and creation of a neuronal network is
erased by EEG spiking during sleep. After remission of
EECSWS, the slope turns back to the physiological decrease
overnight.

Taking together all of these findings, the analysis of SWA
might serve as a prognostic measure of cognitive outcome in
the BECTS spectrum [7].

Sleep microstructure

During NREM sleep, phasic EEG events, such as K-com-
plexes, vertex waves, spindles, delta wave bursts (represented
by phase Al of CAP) and short-lasting arousals show a pecu-
liar time arrangement, indicated as CAP. Functionally, CAP
translates a condition of sustained arousal instability, oscillat-
ing between a greater arousal level (phase A) and a lesser
arousal level (phase B). Al phases are involved in the build-
up and maintenance of deep NREM sleep and can have a
protective “antiarousals” role for sleep continuity. On the oth-
er hand, A2 and A3 phases are involved in the preparation of
REM-on activity, and have the function of maintaining the
subject arousability [31]. Several studies showed a direct in-
volvement of CAP in sleep-related learning and memory; in
particular, during the Al phase of CAP, EEG synchronisation
shows quasi-optimal network organisation for information
processing [18, 19, 49].

CAP has been analysed in several forms of epilepsy. Brief
bursts of spikes, polyspikes and spike—wave-like discharges
are frequently associated with phase A1, which has an activat-
ing effect on IED whereas phase B exerts a prolonged inhib-
itory action [49, 51, 60, 72, 78]. In genetic generalised epilep-
sy, a higher CAP rate is reported, along with spikes occurring
during phase Al. Similar findings have been reported in
lesional temporal lobe epilepsy and in patients with SHE
[39, 52, 53, 73].
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On the contrary, in other idiopathic epilepsies, such as
BECTS, discharges are mainly modulated by sigma and spin-
dling activity [29, 43, 49]. In a relatively small sample of
children with BECTS, a significant high correlation between
IED and sigma and spindling activity with respect to SWA has
been demonstrated [39]. Taking into account that increases in
spindle activity, number and density of spindles are prominent
after the learning of verbal memory tasks [21, 23, 49, 62], the
preponderance of the sigma band in the [ED-promoting mech-
anism may play a significant role in cognitive deterioration. In
accordance with this finding [39], children with BECTS show
a reduced total CAP rate, mainly in stage N2, reduced phase

ATl and arousals during stages N1 and N2 [8]. The reduction in
the physiological NREM instability modulated by CAP might
be linked with the inhibitory action of spindling activity and
spikes on arousals [8]. Figure 1 shows examples of a normal
CAP phase and a non CAP (NCAP) phase with IED.

Beside epilepsy, numerous studies have been performed on
CAP in many developmental conditions such as paediatric sleep
disordered breathing, sleep disorders of arousal, paediatric nar-
colepsy and learning disabilities (dyslexia, ADHD). CAP rate is
almost always decreased in these conditions with the exception
of the disorders of arousal and some cases of sleep apnea.
Another constant result is the reduction of Al subtypes,
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probably in relationship with the degree of cognitive impairment
[21]. In particular, similar to BECTS, children with ADHD pre-
sented lower total CAP rates as well as lower CAP rates in
general, during stage N2, lower number of CAP sequences
and a reduced total Al index, than normal controls [37].

The relationship between, BECTS, OSA and ADHD

Literature data supports a close relationship between the oc-
currence of IEDs during sleep, OSA and diurnal ADHD
symptoms [37]. OSA has been reported in as many as 20 to
30% of children with ADHD [30, 83]. Recently, throughout
an extensive sleep assessment, a comorbid condition with
OSA was found in 15 subjects with ADHD, 10 subjects had
IED during sleep (from classical CTS to CSWS) and an over-
lap between OSA and IEDs was found in 5 cases [37]. Besides
a differential diagnosis between OSA and nocturnal epilepsy
with ictal apnea [80], few reports showed activation of CTSs
induced by OSA in children without a previous history of
epilepsy. A preliminary study showed the appearance of
CTS during sleep in 18/127 (14.2%) of children with OSA.
Children with CTS and OSA were older and had a longer OSA
duration of disease [38]. Considering that PSG recordings
revealed an epileptiform activity during sleep in 1.4% of
healthy children [61], OSA may represent an additional risk
factor to develop CTS or BECTS. Subjects with IEDs had a
high occurrence of perinatal injuries, suggesting the possibil-
ity that a primary brain insult may predispose to both OSA and
the occurrence of IED [38]. Furthermore, CAP analysis
showed findings similar to those of BECTS: a lower CAP rate
and Al index during slow wave sleep and a lower A2 index
[38]. The same results were confirmed in a population of 298
children with OSA or snorers; 48 children were found to have

CTS. After 6 months, the IED had disappeared in those sub-
jects who reported improvement of OSA, while it appeared or
persisted in those without changes in OSA parameters [40].
Another study found a higher apnea hypopnea index in chil-
dren with BECTS compared to the normal control, as well as a
trend towards lower oxygen saturation and longer duration of
apnoea [24]. Literature data demonstrated that hypoxemia and
sleep fragmentation induce persistent systemic inflammation
and oxidative stress. Both of them lead to disruption of the
blood-brain barrier and neuronal injuries in children with
OSA [63]. Recent magnetic resonance imaging studies have
found reduced grey matter volume in areas of the superior
frontal, prefrontal and superior and lateral parietal cortices in
children with OSA [54]. A huge amount of data has demon-
strated that a prompt and appropriate treatment of OSA may
induce a complete remission of ADHD symptomatology [63],
whereas no data are available regarding the remission of ictal
or IED during sleep and its role on neurobehavioural
amelioration.

Discussion

The degree of sleep alterations (in terms of SWA, sleep ho-
meostatic process, decrease in NREM instability) may help
clinicians to predict the neurocognitive outcome and to choose
the right treatment and timing. Whereas the onset of antiepi-
leptic drugs (AEDs) or corticosteroids is not under debate for
the most severe form of the BECTS spectrum, a clear recom-
mendation is still lacking for the transitions between the self-
limited “benign forms” of BECTS and CSWS without epilep-
tic encephalopathy. In this case, a comorbidity with ADHD
and/or with OSA may help clinicians to be aware of a more

Table 1 CAP features compared

to normal controls and CAP features

Neuropsychological deficits, besides ADHD

neuropsychological deficits in
childhood with centro-temporal
spikes (BECTS), obstructive
sleep apnea (OSA) and sleep
interictal epileptiform discharges
(IEDs), and children with
attention-deficit hyperactivity
disorder (ADHD)

BECTS

stages N1 and N2

OSA

without IEDs)
ADHD

Reduced CAP rate, mainly in sleep stage N2,
and reduced total Al index during

Reduced CAP rate during sleep stage N3,
reduced Al index during sleep stage N3,
reduced A2 index during total NREM
sleep (children with OSA plus IEDs
compared to children with OSA

Reduced total CAP rates, mainly in sleep

Disorders in visuospatial short-term memory
Attention span

Cognitive flexibility

Verbal fluency

Phonological awareness

Visuoperceptual skills

Academic performance

General intelligence, verbal intelligence,
executive function, learning, memory,
visuospatial skills, language, phonological
awareness, concept formation, analytical
thinking and mathematical abilities

Learning disabilities

stage N2, reduced the number of CAP
sequences and a reduced total Al index,
mainly in sleep stages N1 and N2.

@ Springer



Eur J Pediatr (2019) 178:1129-1137

1135

intrusive impact of epilepsy. It has been suggested that the
most important parameter for deciding whether to start anti-
epileptic treatment in BECTS and its spectrum is a formal
psychological evaluation that proves cognitive decline [79].
In many cases, AED treatment is still only currently started if
seizures are frequent or occurring in the daytime [68]. A recent
Cochrane systematic review on AEDs in BECTS [68] found
only one placebo-controlled trial demonstrated the efficacy of
sulthiame on seizure remission (moderate quality evidence).
There is still insufficient evidence about whether or not treat-
ment with AED may have an effect on being seizure-free in
the long term, or on a child’s cognition [56, 68].

An early recognition and therapeutic intervention devoted
to the stabilisation of sleep structure, seizures and IED reduc-
tion should represent the main goals to prevent cognitive de-
terioration. Unfortunately, IED continue to be unaffected by
most currently used AEDs [11, 29]. Few uncontrolled studies,
conducted on small samples of children with ADHD and IED,
reported a positive effect of AEDs on sleep quality [2, 22].

In a multicentre-prospective study, 167 children with both
epilepsy and inattentive ADHD were treated with methylphe-
nidate, showing a mild decrease of ADHD symptoms in 75%
of patients, without effect on seizure relapse. Interestingly, the
authors observed that ADHD preceded the occurrence of the
first seizure in 32% of patients, mostly in idiopathic focal
epilepsy. Whether or not severity and/or evolution of ADHD
symptoms during the follow-up are associated to the abun-
dance of IED remains an important open question [1].

We can argue that paediatric OSA should be considered an
additional triggering factor to develop neurodevelopmental
abnormalities, involving the PN, with the occurrence of
CTSs during sleep as a marker of the endophenotype.
Considering the overlap between BECTS/ADHD/OSA and
the common CAP alterations, the presence of both ADHD
symptoms or other neuropsychological impairment and OSA
may be a considered warning sign in the case of BECTS (see
Table 1). Multicentre and prospective studies including the
assessment of sleep disorders and of neuropsychological def-
icits are warranted, in order to better establish the timing of a
personalised therapy in the spectrum of BECTS.
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