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Benign childhood epilepsy with centrotemporal
spikes
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ANY childhood epilepsies have a favorable

outcome.! In some, however, prognostic

factors can appear and take shape one year

or more after onset of the disorder. In the
case of benign partial epilepsy of childhood with
centrotemporal spikes (BPEC) the clinician’s situation
with respect to the patient and the parents is much
more optimistic. Key electroclinical criteria for an
excellent prognosis are present, in most cases, imme-
diately after the first seizure and on the first electroen-
cephalographic (EEG) record. Also referred to as be-
nign rolandic epilepsy of childhood, BPEC is placed in
the group of localization-related (focal, local, partial)
idiopathic epilepsies.2

HISTORY

The concept of BPEC as a clinical entity was slow in
developing. BPEC cases were lost among major sei-
zures, minor motor seizures and temporal lobe seizures.
Early electroencephalographers noted that rolandic
(centrotemporal or midtemporal) spikes were a very
special EEG pattern which existed only in children and
tended to disappear with increasing age.3-6 The seizures
as well as the spikes vanished during puberty.? Gibbs
and Gibbs8 in 1960 were the first to correlate rolandic
spikes with a common form of focal childhood epilepsy
generally having a good prognosis, but they did not
describe the specific clinical features of the seizures. In
the sixties and early seventies, the key clinical symp-
toms and signs of BPEC were described in Europe®-15
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and in the United States.'¢ Since then, many papers
have given more details on the clinical!”® and
EEG!9-22 symptomatology, on the genetics,2324 on the
course, 25-2° and on borderline abnormalities3%-34 of the
syndrome.

DEFINITION

BPEC is defined by five main characteristics:

1. It is age-related, beginning between the ages of 2
and 13.

2. It occurs in otherwise normal children having no
neurologic or intellectual deficit.

3. In the majority of cases, the seizures are partial
with motor signs frequently associated with somatosen-
sory symptoms, and are sleep-related in 75% of pa-
tients.

4. The interictal EEG records display a spike focus
located in the centrotemporal (rolandic) area. Back-
ground activity is normal.

5. A spontaneous remission occurs during adoles-
cence.

GENERAL CHARACTERISTICS

BPEC is one of the commonest forms of epilepsy
encountered in childhood. It represents about 8% of all
the epileptic seizures under age 10,35 16% under age
15,36 and 24% in children aged 5 to 14.37 It is reported
three37? or four?* times more frequently than childhood
absence epilepsy. Its annual incidence was found by
one group?* to be 21/100,000 in children under age 15,
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but only 7.1/100,000 in an epidemiologic survey in the
southwest of France (in preparation).

The age at onset ranges from 2 to 13 years. In 80%
of these patients, seizures appear between 5 and 10
years, with a peak at 9 years.1415

BPEC is more frequent in boys (60%) than in girls.

ETIOLOGIC FACTORS

Genetic

A much higher prevalence of epilepsy was found
among close relatives of children with BPEC than in a
matched control group (30% and 5%, respectively).2?
In a genetic study,?* 15% of siblings had seizures and
rolandic spikes, 19% of siblings had rolandic spikes
without attacks, and 11% of the parents had experi-
enced seizures in childhood but not in adult life. The
data are in favor of an autosomal dominant gene with
age-dependent penetrance responsible for the EEG
trait. Many carriers of the gene never reach the level of
clinical penetrance. There are obvious similarities be-
tween the inheritance of BPEC and that of idiopathic
generalized epilepsies. The presence of generalized
spike-wave discharges on the EEG of children with
BPEC is another argument in favor of this hypothesis.
Expression of the gene may be influenced by other
genetic and environmental factors.

Acquired

In the antecedents of about 10% of children with
BPEC, mild pathological events are to be noted: birth
difficulties, infections of the central nervous system,
head trauma, febrile seizures, etc. They are found in the
same proportion as expected in a total population.
Environmental factors may precipitate the seizures.

CLINICAL ASPECTS

Seizure phenomena

Symptomatology. The seizure patterns vary to a
great extent from child to child, and in some patients,
from fit to fit. Analysis of seizure patterns in BPEC has
demonstrated that, in spite of their apparent diversity,
their components do not occur at random. Most reflect
a preferential localization of epileptic discharges in the
lower part of the pre- and postcentral suprasylvian
gyri.1617 The seizures may be simple partial seizures or
develop into complex partial seizures or to a secondary
generalization. Motor, sensory and automatic manifes-
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tations in the face, mouth and throat prevail during
partial seizures; hence the term “sylvian seizures” pro-
posed by Lombroso.'¢ Oropharyngeal symptoms are
reported by more than half the patients. They are
described as follows: hypersalivation with inability to
swallow; guttural sounds, alerting the parents to noc-
turnal seizures; involuntary movements or tonic con-
tractions of the tongue or jaw; numbness or paresthesias
of the tongue, the gums and cheek on one side; speech
arrest due to tonic or clonic phenomena involving the
mouth and probably also the larynx. Some of the
oropharyngeal symptoms are reported by the patient
when the seizure is over; others are described by
witnesses. Tonic or clonic contraction of one side of
the face, usually the corner of the mouth, is also
frequent, isolated or associated with oropharyngeal
signs or, less often, with jerks of the ipsilateral arm.
Sensory-motor phenomena involving a leg, or half the
body, and miscellaneous symptoms such as vertigo,
blindness, flashing lights, and abdominal pain, can also
occur.

The various types of seizures can be summarized as
follows: (1) Brief hemifacial seizures are mainly ob-
served in older children, when awake. (2) Oropharyn-
geal seizures occur in children either awake or asleep.
Consciousness is preserved or is impaired either from
the onset in sleeping children, or during a seizure which
can generalize. (3) In about 20% of the cases, the
description is compatible with generalized onset sei-
zures, but sometimes a postictal paralysis is compatible
with a secondary generalization. (4) Hemicorporal
clonic seizures are the first manifestation of BPEC in
younger children. They are often followed by a tran-
sient postictal paresis. (5) In a few cases, typical
absence seizures can appear during the course of the
illness. (6) Rare patients have experienced quite dif-
ferent types of seizures.

A single type of seizure tends to occur in an individ-
ual patient, but 20% to 25% of children experience two
or more types of seizures.

Predisposing factors and repetition. BPEC is a sleep-
dependent syndrome. In 76% of BPEC patients, sei-
zures occur only during sleep, whether nocturnal or
diurnal.?5:30 This is a key characteristic for the diagno-
sis, even though in some BPEC patients, seizures occur
during both sleep and wakefulness, or during the
waking state alone.

Frequency of seizures is quite variable. In most
patients, BPEC is a mild epilepsy. Thirteen percent?s
to 20%3° of patients experience a single seizure, even
when receiving no medication. Seizures are infrequent
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in 66% of the cases.?> They
are repeated in clusters in
20% of the cases®© (either a
single initial cluster, or sev-
eral clusters separated by
long seizure-free intervals).
However, BPEC can be se-
vere in the short term be-
cause of the frequency of
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seizures, or over a long pe-
riod by their recurrence, or
by both. Thirteen among 61
patients (21%) had more
than 10 seizures.!> Ten
among 168 patients had
very frequent attacks.3° Sei-

zures occurred over a period
of 6 years in 10% of
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patients.’® Among 38 pa-
tients, 24% had severe sei-
zures (status epilepticus, re-
peated or prolonged
seizures).’* Two cases of
drug-resistant status epilepticus have been published. 8

Interictal ~ status. Neuroradiologic ~ examinations
have in many cases always been normal. Behavioral
problems are less frequent in BPEC than in other
childhood epilepsies.25:38 They seem to be engendered
mainly by the family’s anxiety and restrictions on the
child’s activities.2

FIGURE 1.

EEG phenomena

Interictal EEG pattern. There is a characteristic
EEG pattern which is a cornerstone of diagnosis:
centrotemporal spikes on normal background activity.
Many variations are possible.

These centrotemporal spikes are typically slow, di-
phasic, high-voltage (100 to 300 wv) spikes, often
followed by a slow wave. They recur at short intervals,
isolated or more often in clusters, with a spike rhythm
of about 1.5 to 3 Hz. Their highest voltage is found at
either the midtemporal lead (T3 or T4) or the inferior
central lead (C5 or C6). They are either specifically
located in this area, or they spread to other areas, on
the same side and/or on the other side (mirror focus)
according to their voltage (Figures 1 and 2).

The following variations have been observed:

1. Variations in frequency and amplitude. In a few
patients, spikes are rare (approximately one every 20 or
30 seconds), and low in amplitude. They may be
difficult to see when background activity is high in
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A typical interictal EEG: frequent clusters of centrotemporal spikes, with
highest voltage at C4 lead and not at the anterior temporal lead.

amplitude. On other recordings, spikes are very fre-
quent, almost continuous, very high, occurring in
rhythmic clusters with a large contralateral spread.
They may be wrongly interpreted as bilateral spike
waves.

2. Morphologic variations. The spike shape can be
quite variable in each individual during the same
recording.

3. Variations in location. Centrotemporal spikes are
unilateral in 62% to 70% of patients. They can shift
from one side to the other in successive recordings of
the same patient. In other patients, they are bilateral,
asynchronous with different rates firing or, more sel-
dom, synchronous but with different amplitudes. They
are usually located at the inferior part of the rolandic
area. However, in 8% of patients, they are located at
the superior part of the rolandic strip.

4. Variations in presence. Centrotemporal spikes can
be absent in one or more recordings, at least during the
waking state. They reappear in subsequent recordings
with no clinical translation.!3.36

Other paroxysmal abnormalities can be present. In
younger patients, multiple spike foci or occipital foci
were found.!> Synchronous, bilateral spike-wave dis-
charges are not infrequent, ranging from 7%!%25 to
13%! and 20%3! in conventional recordings, and
reaching 73% in telemetric recordings, which further-
more disclosed some 3-per-second, bilateral spike-wave
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seizures.  Centrotemporal
spikes are not specific to ep-
ilepsy. They are often found
in brain-damaged children.
They also exist among nor-
mal children between the
ages of 6 and 13 (1.3%)
expressing difficulties in
emotional or motor adapta-
tion.37

Children with neurologic
or intellectual sequelae of a
fixed cerebral lesion can ap-
pear to have BPEC, both in
its clinical and EEG aspects.

A A sy AL 0 iy

s A NN A g L B

Some investigators have in-
cluded them in their groups
of patients. In most cases,

FIGURE 2. Two independent rolandic foci. No paroxysmal abnormalities on the temporal

regions.

discharges lasting more than 6 seconds and accompa-
nied by an absence seizure.

Centrotemporal spikes are not clearly enhanced by
eye-opening or closure, by hyperventilation or by
intermittent photic stimulation. The discharge rate is
considerably increased in drowsiness and in all stages of
sleep,?® but morphology of spikes remains unchanged,
and neither polyspikes nor bilateralization occurs.3? In
30%3 to 35%!¢ of children, spikes appear only in sleep.
“Thus, a sleep record should be obtained whenever
benign rolandic epilepsy of childhood is clinically
suspected and the waking record is unrevealing.”??
All-night polygraphic sleep recordings showed that
sleep organization was preserved in children with
BPEC.22:40-42 No correlation was found between inten-
sity of spike discharges in the EEG and frequency,
length or duration of seizures.2’

Ictal EEG pattern. EEG recordings during seizure
are very scarce.20.29.33.43 In each case, the EEG onset
was focal, over the centrotemporal area, and then
spread more or less.

DIFFERENTIAL DIAGNOSIS AND NOSOLOGIC LIMITS

Clinical and EEG data separately can suggest BPEC,
but they must be combined to confirm it. Symptomatic
localization-related epilepsies can produce similar
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they shared the favorable
course of normal children,
but some of them developed
a chronic epilepsy. They do
not meet the diagnostic cri-
teria for BPEC. We suggest that they be considered as
a subgroup of patients with the benign partial epilepsies
of childhood.

The other benign partial epilepsies of childhood and
BPEC are clearly distinct. The sole diagnosis difficult to
distinguish from BPEC is epilepsy with continuous
spikes and waves during slow sleep.4* This syndrome
has a far less favorable prognosis. Confusion is possible
in two situations: (1) when the rate of spike discharges
during sleep is very high in a child with BPEC (how-
ever, the spike-wave index always remains far below
80%); (2) during the first months of this syndrome,
when seizures mimic BPEC focal motor seizures, and
the EEG during wakefulness shows centrotemporal
spikes. Furthermore, the characteristic sleep EEG pat-
tern sometimes does not appear until 1 or 2 years after
onset of seizures.

MANAGEMENT

Attention has been called to the importance of a
proper medical attitude in dealing with this disorder.2?
Most of the psychosocial problems associated with
chronic epilepsy do not arise when family and teachers
are encouraged to consider the child as a healthy
person, not requiring restrictions or overprotection,
expected to recover fully in a few years, and temporarily
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under medication to control the seizures—if under
medication.

As a matter of fact, the main question is which
children need drug therapy. An antiepileptic treatment
is necessary only in about 30% of the patients. Most of
the time, it is unnecessary after a first seizure. It can be
delayed even after a second seizure. Predictive factors of
severity have been proposed. Partial seizures and a short
interval between the first and second attack,# and an
early onset, 3 forecast repeated seizures, i.e., a necessity
to treat.

Duration of treatment is relatively easy to set. By
definition, BPEC disappears before the age of 16, so
that therapy beyond this age would be quite illogical.
An earlier withdrawal is controversial. Lerman?® sug-
gested tapering off anticonvulsants after 1 to 2 years of
seizure control. Therapy has been stopped without
relapse in patients before age 10 or 13.27 However,
early withdrawal of drugs can be followed by seizures.!3
This is not surprising. BPEC is an age-related epileptic
syndrome, following its own course and tending to
disappear at a certain age regardless of age at onset. It
is preferable to maintain anticonvulsant drug therapy
up to ages 14 to 16, at least in patients who were
difficult to control and in psychologically fragile con-
dition.

Of course, polypharmacy must be avoided in this
benign epilepsy. A one-drug therapy is mandatory. The
choice of a drug has to be made very carefully, with
consideration of both efficacy and toxicity. Phenobar-
bital is certainly not the best drug. Phenytoin is quite
effective,16:25.27 but is also a sedative. Carbamazepine is
one of the first-choice drugs. It is as effective as
phenobarbital and phenytoin, and has fewer side-
effects.45 However, rashes are a problem. Sodium val-
proate is effective in treating partial seizures and pro-
duces fewer side-effects.#6 An important point is that,
when patients do not respond to treatment, it is better
to accept seizures than the neurotoxic effects of heavy
therapy.
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LONG-TERM COURSE

Seizure prognosis

Many children with BPEC respond well to medica-
tion, but seizures are difficult to control in some
patients?? and/or recur for several years.26:30 Nonethe-
less, in the course of the years, the seizures stop
completely, and recovery is the rule.2% About 2% of
patients experience seizures after recovery from
BPEC.27:30.47 Most of these are isolated or infrequent
generalized tonic-clonic seizures. They usually occur
during adolescence, but sometimes much later. Partial
seizures after recovery from BPEC have seldom been
reported.48.4° Patients with further seizures do not differ
in any other way from patients in whom BPEC
progresses toward full recovery.30.47

Social prognosis

BPEC does not impair the adult life of patients.
“They grew up to become well-balanced productive
citizens.”?® “No patient mentioned the seizure disorder
as the cause of difficulty in obtaining employment.”2?
The social adaptability of such patients is excellent.
Moreover, patients who have had BPEC have showed
a higher rate of success in occupational status than
normal boys and girls.5°
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