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Abstract
Benign Childhood Epilepsy with Centrotemporal Spikes (BECTS) is one of the commonest childhood epileptic
syndromes. It is also one of the most researched epilepsy syndrome and the diagnosis and management are based
on standard protocol. Although in the past it was considered as a benign and self-limited entity, more and more
evidences are accumulating to suggest that this condition may be associated with learning deficits in children. EEG
in BECTS is diagnostic which may continue to be abnormal, years after remission from clinical seizures. From the
treatment point of view, it is a debatable issue whether anticonvulsants should be used to treat BECTS? A lot of
advancements in the understanding of the genetics have been observed in the last decade which may have a key
role in the prevention and better management of this condition in future. The current review focuses on the newer
advancements in the understanding of the clinical presentation & pathophysiology of BECTS, its genetics and the
prognosis.
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Introduction
The annual incidence of childhood epilepsy is estimated to be
45/100,000 which is comparatively higher than in adolescence [1]. The
childhood onset epilepsies can be divided into benign, intermediate,
and catastrophic based on their impact on childhood development.
Benign childhood focal seizures and related idiopathic epileptic
syndromes affect approximately 22% of children with non-febrile
seizures and constitute a significant part of day to day practice of
paediatric physicians and neurologists. Benign childhood epilepsy with
centrotemporal spikes, Panayiotopoulos Syndrome (PS) and the
Idiopathic Childhood Occipital Epilepsy of Gastaut (ICOE-G) are the
common benign epilepsy syndromes seen in childhood.
Benign childhood epilepsy with centrotemporal spikes (BECTS),
also known as benign rolandic epilepsy is the best known and
commonest benign focal epilepsy of childhood [2]. It is named after
the rolandic area of the brain which controls movement of the face
from where seizure focus is generated. This syndrome is called
“benign” because most children with this syndrome outgrow the
seizures by their teen years. However, lately it has been proved that in
many of these children there is a high chance of having cognitive
disability and learning deficits. Moreover the EEG continues to be
abnormal long after the seizure remission and it is a matter of debate
whether these EEG abnormalities correlate with the cognitive
disability and abnormal learning in these children. Clinicians have also
debated whether these children really need to be treated with
anticonvulsants. There have also been significant advances in the
understanding of genetics of epilepsy pathogenesis. Whether this
knowledge about the genetics of BECTS will have any implications on
better understanding of the clinical profile and management of these
children remains to be answered. The current review focuses on recent
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advancements in understanding the etiopathogenesis, genetics, clinical
syndrome, EEG findings and management of BECTS

Synonyms of benign rolandic epilepsy
•
•
•
•

Benign partial epilepsy of childhood with centrotemporal spikes
(BECTS)
Benign epilepsy of childhood with rolandic spikes (BECRS)
Silvian epilepsy
Benign epilepsy of children with rolandic (centrotemporal)
paroxysmal foci

Incidence and prevalence
Presence of spikes in EEG from rolandic area has been described
since 1950. The first description of rolandic spikes in children is
attributed to Gastaut, Nayrac and Beaussart [3,4]. Benign epilepsy with
centrotemporal spikes (BECTS) is the most common epilepsy
syndrome in children. Prevalence of benign rolandic epilepsy is
around 15% in children aged 1-15 years with non-febrile seizures and
incidence is 10–20/100 000 children aged 0-15 years [5-7]. Age of
onset is always after 2 years and children outgrow the seizures before
the age of 16 years regardless of the clinical manifestation developed
during its course [8]. Most studies report a male predominance with a
male to female ratio of approximately 3:2 [9].

Clinical manifestation and seizure semiology
Seizures mostly occur during NREM sleep, mainly at sleep onset or
just before awakening although children may experience seizures
during awake stage also. Seizure semiology begins with an aura of
unilateral tongue or perioral paresthesia. The cardinal feature of
rolandic epilepsy includes focal seizures in form of unilateral facial
sensory-motor symptoms (30% patients), hypersalivation (30%),
speech arrest (40%) and oro-pharyngo-laryngeal symptoms (OPLS)
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(53%) [2,10]. Onset of hemifacial sensory-motor seizures usually
occurs from lower lip that may spread to ipsilateral hand. Sensory
manifestations consist of numbness around the corner of mouth.
Motor symptoms manifest in form of clonic contractions which may
be associated with ipsilateral tonic deviation of angle of mouth. OPLS
symptoms are the most characteristic of all other ictal symptoms of
rolandic epilepsy. These symptoms consist of unilateral sensory and
motor manifestations inside the mouth, teeth, inner cheek, gums,
tongue and pharyngo-laryngeal regions. Sensory symptoms are usually
diffuse on one side which usually manifest in form of unilateral
numbness and more commonly paraesthesias (tingling, prickling,
freezing and their variations).Rarely sensory symptoms may be highly
localised to even one tooth. Motor OPL symptoms presents with
strange sounds like gurgling, grunting, death rattle or guttural sounds.
Most a time these sounds are what let parents know their child is
having a seizure at night. Child may experience speech arrest and he
may be actually anarthric, where the child is perfectly able to
understand what is being said, but unable to utter a single intelligible
word and tries to communicate with gestures. There is no impairment
of cortical language mechanism The speech arrest is due to anarthia
attributed to loss of the power and coordination of the musculature
responsible for the articulation of words which also explain why
speech arrest is equally common in left or right sided rolandic seizures.
Hypersalivation is one of the most characteristic ictal symptoms of
rolandic epilepsy and probably occurs in as many as one third of cases.
It may be associated with OPL symptoms as well as may be associated
with pure hemifacial seizures. A seizure which begins on one side of
face may spread to an arm or leg or may become secondarily
generalized. Progression to hemiconvulsions or generalized tonic–
clonic seizures (GTCS) occurs in around half of children and
hemiconvulsions may be followed by postictal Todd’s hemiparesis
[11]. Duration of seizures is usually brief, lasting for 1-2 minutes. If the
seizure becomes generalized, the onset is usually not witnessed.
Daytime seizures are almost exclusively simple partial involving the
face and tongue. The role of sleep in facilitating the secondary
generalization is fascinating and unexplained. Consciousness is fully
retained in more than half (58%) of the patients and are able to
describe the events after the end of the event.

EEG manifestations
EEG is the corner stone for the diagnosis of rolandic epilepsy.
Centrotemporal spikes (CTS) are the hallmark of the syndrome of
BCECTS. They are characterised by their morphology, amplitude and
duration, location and field distribution, frequency and pattern of
occurrence, reactivity to external stimuli and the sleep-wake cycle, as
well as age-dependence and evolution. It is important to perform a
wake–sleep EEG because the spike-wave discharges are activated as the
patient enters the sleep phase of the study. Although called
centrotemporal spikes, these are mainly high amplitude sharp and
slow wave complexes localised in the C3/C4 (high central) in 30 % of
patients and C5/C6 (low central region, midway between central and
temporal) electrodes in 70%. Centrotemporal spikes have a typical
field of distribution forming a transverse dipole with a surface
negativity seen in the mid temporal central region and a surface
positivity seen in superior frontal region which has been confirmed in
magnetoencephalographic studies [12,13]. The main spike (sharp
wave) component is diphasic with a maximum negative surface,
negative, rounded peak that is preceded by a small positive wave and
followed by a prominent positive wave with an amplitude frequency
up to 50% that of preceding negative sharp wave. The amplitude of the
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main spike (or sharp wave) component often exceeds 200 μV, though
it may be much smaller or much higher. Spike focus is unilateral in
about 60 percent of patients and bilateral in 40 percent, with bilateral
discharge occurring synchronously or asynchronously [14]. When
unilateral, the distribution between both hemispheres is almost equal
[15]. The spike foci tend to shift from side to side in patients with
bilateral focus. The spike focus may be ipsi- or contra lateral to the
symptomatogenic side. Discharges often occur in clusters, with a
frequency of 1.5 to 3 HZ. Spikes increase during stages I-IV of sleep by
a factor of 2–5 times without disturbing the sleep organisation. In
serial EEG, spikes may appear right or left, infrequent or abundant,
small or giant, alone or with functional spikes in other locations. CTS
are not solely associated with BECTS. CTS may be found in 2–3% of
normal school-age children, of whom less than 10% develop rolandic
epilepsy [16,17]. Age-dependent CTS frequently occur in a variety of
organic brain diseases with or without seizures, such as cerebral
tumours, Rett syndrome, fragile X syndrome and focal cortical
dysplasia. Furthermore, CTS may incidentally be found in nonepileptic children with various symptoms, such as headache speech,
behavioural and learning difficulties. CTS are also observed in more
complex epilepsy syndrome such as Landau-Kleffner syndrome (LKS),
epileptic encephalopathy with continuous spike-and-wave during
sleep (CSWS), and atypical benign partial epilepsy [18]. CTS are also
observed in 10-28% of children with autistic spectrum disorder as well
as in 6% children with attention deficit disorder [19,20]. CTS may be
activated by drowsiness, however unlike absence seizures
hyperventilation have no effect on generation of CTS [21]. The
voluntary manoeuvre of protrusion of tongue may inhibit
centrotemporal spikes and terminate seizures [22]. Neuroimaging is
usually not indicated in most patients but may be indicated in those
with atypical features such as persistent seizures and long duration of
seizures. However, Lundberg et al. has described hippocampal
asymmetries and white matter abnormalities in one third patients with
BECTS examined with MRI [23]. In a study to evaluate regional
cerebral metabolism in patients with BECTS using FDG-PET, no
metabolic changes associated with interictal spiking were found [24].
This study suggested that this technique could be helpful for
differentiation between idiopathic and symptomatic cases of partial
epilepsy in children.

Genetics
BECTS has been studied extensively from a genetic point of view.
Until recently it was assumed that hereditary features play a key role in
BECTS [25]. Bray and Wiser examined EEG abnormalities and
seizures in the siblings of children with seizures and temporocentral
spikes or sharp waves and postulated that an autosomal dominant
inheritance pattern with age-dependent penetrance refers to the EEG
trait and not to the clinical syndrome of rolandic epilepsy [26]. Failure
to find a convincing genetic basis for BECTS in a recent study of 18
monozygotic twins has suggested that heredity is multifactorial
[27,28]. These observations led to the recent reclassification of BECTS
as an epilepsy syndrome of unknown etiology rather than the older
system in which it was referred to as idiopathic [29].
Several attempts have been made to identify the gene predisposing
to BECTS. Neubauer et al. recently evaluated linkage of BECTS to
chromosomal regions known to contain genes coding for subunits of
the neuronal nicotinic acetylcholine receptor [30]. In this study
evidence for linkage to chromosome 15q14 was obtained with a
maximal LOD score of 3.56 under an autosomal recessive mode of
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inheritance but no mutation was identified. Similarly in other recent
studies despite promising logarithm of odds (LOD) scores, no genetic
mutations have been identified [31,32]. Recent studies in some
families has shown an overlap between epileptic encephalopathy with
CSWS, atypical benign partial epilepsy, and BECTS which has led to
the concept of a spectrum of epilepsy–aphasia disorders with BECTS
at the lower end, the broad less well-defined group of epilepsy–aphasia
children in the middle, and classical LKS and the syndrome of CSWS
at the extreme end [30,33-35]. This overlap suggests an additional
genetic as well as environmental factors which determine whether the
spectrum of disease will manifest as BECTS or as epileptic– aphasia
spectrum disorder.

Treatment
Whether to initiate antiepileptic drugs (AED) or not, in children
with BECTS is a matter of debate. In the past BECTS was considered
to be a benign disorder with no long term neurological consequences.
But recent studies in past decade have found that patients with BECTS
have a variety of cognitive disturbances including language
impairment, memory dysfunction, and auditory processing
difficulties. These observations have prompted us to reconsider the old
theory of not to treat these children with AED. Most AED are however
considered to be effective [10].Most common AEDs used to treat this
disease include carbamazepine, oxcarbazepine and levetiracetam,
gabapentin and lamotrigine [36-38].Recent studies have indicated that
children with BECTS have specific deficit in visual, verbal and
linguistic domain not only during active stage of disease but these may
persist even after remission [39-40]. The treatment should be
considered individually for each child. Whether to treat or not should
be based on risk – benefit assessment. The benefit associated with
treatment may be in form of control of seizures and effect on cognitive
consequences. Children who have frequent seizures, day time seizures
or who have troubled learning should be treated with antiepileptic
drugs (AED). The 2006 ILAE treatment guidelines found that no AED
had level A or level B efficacy and effectiveness evidence as initial
monotherapy’ in rolandic epilepsy [41]. Recently, sulthiame (available
only in a few countries) has been revived as an excellent drug for the
treatment of rolandic epilepsy with statistically significant evidence in
controlling seizures and EEG normalization but this may be associated
with cognitive abnormalities in form of significant decline in memory
and reduction in attention and mathematics ability [42,43]. Though
considered to be benign epilepsy, some patients suffer from negative
cognitive consequences. So for this reason an individualized risk–
benefit assessment is required to make an informed decision as to the
appropriate therapy. Based on currently available data, most patients
will not require anticonvulsant therapy except the patients who
develops daytime seizures or very frequent nocturnal seizure as well as
patients who evolve to ESES or who develop status epilepticus should
be treated [44].

Evolution and Prognosis
Prognosis of BECTS is excellent. By the mid teenage children
outgrow of the disease in 100% cases [45]. Persistence of epilepsy
during adulthood after benign rolandic epilepsy in childhood is found
to be a different syndrome [45]. During the course of illness 10-20%
children have just single seizures while 10-20% children develop
frequent seizures but these also remit with age. Children with rolandic
seizures may develop usually mild and reversible linguistic, cognitive
and behavioural abnormalities during the active phase of the disease
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[46]. These abnormalities are expected due to the superimposition of
the cortical areas for language with those of the RS, which concentrate
in the lower part of the rolandic area and in the sylvian region, with an
eventual extension into the temporal cortex and adjacent parietal
region [47,48]. Benign rolandic epilepsy disrupts development in
childhood only if it interferes with the child’s chances for normal
friendships. Interference in child’s normal social activities may affect
his/her sense of self-worth.

Conclusion
With the aforementioned review it is amply clear that Benign
Epilepsy with Centrotemporal spikes is not so benign and may be
associated with significant learning disabilities and cognitive
abnormalities. Few researchers have teased apart the EEG
abnormalities in BECTS and have also found correlation of various
interictal epileptiform discharges with specific learning deficits, but
more research is required to prove or disprove this observation. There
have been advancements in understanding the genetics of BECTS,
however at this point in time cannot be translated into prevention and
better management. It also seems prudent to not start an
anticonvulsant for routine management of BECTS as it does not have
any clear benefit in the overall management of these patients and may
add to the pre-existing cognitive impairment due to BECTS.
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