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Summary: We reviewed EEGs from children whose his- 
tory and clinical course was compatible with benign par- 
tial epilepsy of childhood with centrotemporal spikes. In 
21% of patients with a single EEG focus, the discharge 
was outside the centrotemporal area. In 37.5% of patients 
with more than one focus, one was in the centrotemporal 
area while the other was not. We suggest that the typical 
EEG features of this syndrome are the normal back- 
ground, the stereotypic morphology of the sharp waves, 

and their activation by drowsiness and sleep, not their 
exclusive location in the centrotemporal regions. Insis- 
tence on a centrotemporal location for the EEG dis- 
charges in this syndrome may lead to a misclassification 
of the type of epilepsy in some children with implications 
for therapeutic decisions and prognostic statements. Key 
Words: Benign partial epilepsy-Child-Electroenceph- 
alograph y . 

Benign epilepsy of childhood with centrotempo- 
ral spikes (BECCT) is an electroclinical syndrome 
of childhood included in the revised classification of 
the epilepsies and epileptic syndromes proposed by 
the Commission on Classification and Terminology 
of the International League against Epilepsy (1989). 
While the Commission recognized that this age- and 
localization-related epilepsy has a less discrete lo- 
cus of origin than in patients with symptomatic 
forms of partial epilepsy such as amygdalohippo- 
campal seizures, it still specifies that it is the cen- 
trotemporal regions that are involved in one or both 
sides. The occurrence of typical clinical manifesta- 
tions in some children with atypical foci of epilep- 
tiform activity as well as the occurrence of typical 
and atypical foci in the same electroencephalogram 
(EEG) in some children led us to review the impor- 
tance of topography of the sharp waves in cases 
referred to this institution. 

METHODS AND MATERIALS 

Each EEG performed between April 1986 and 
April 1989 in children aged 2-18 years with focal 
epileptiform activity at the University of Michigan 
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EEG Laboratory was reviewed. Records that met 
the following criteria were identified: (a) normal 
background features: mild background slowing was 
accepted if attributable to a medication effect; (b) 
focal, monomorphic spikes or sharp waves that 
were di- or triphasic with a blunted peak that in- 
creased in frequency during drowsiness or sleep if 
those states were achieved; (c) absence of focal 
slowing; and (d) absence of other types of signifi- 
cant focal epileptiform activity. 

No record was excluded on the basis of topogra- 
phy or multifocality of the discharges. 

The medical records of 41 children who met the 
EEG criteria were then reviewed. Nineteen chil- 
dren also met the following clinical criteria: (a) pres- 
ence of nocturnal partial or generalized tonic-clonic 
seizures or partial or secondarily generalized day- 
time tonic-clonic seizures; (b) normal neurological 
examination; (c) normal development and intelli- 
gence; and (d) no other seizure types. 

Twenty-four EEG recordings were performed on 
these 19 children. Each record was inspected to 
identify (a) number of foci, (b) topography of the 
discharges, and (c) the presence of a horizontal di- 
pole (HD). 

The discharges were labeled according to the two 
areas of greatest amplitude on a referential montage 
to the ipsilateral ear, the first location indicating the 
most involved area. Recordings were made on 21- 
channel instruments, with electrodes placed ac- 
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cording to the International 10-20 system, and uti- 
lizing referential, longitudinal bipolar and trans- 
verse bipolar montages. Hyperventilation and 
photic stimulation were performed on all patients. 
The 24 records included 20 periods of wakefulness, 
14 periods of drowsiness, and 6 periods of sleep. 

RESULTS 

There were 1 1  boys (58%) and 8 girls (42%). The 
average age was 7.5 years, with 1 child aged from 2 
to 5 years, 16 children from 5 to 10 years, and 2 
children between ages 10 and 12 years. The sharp 
waves were restricted to the right hemisphere in 
33%, the left hemisphere in 25%, and were bilateral 
in 42%. EEG features found in children with one, 
two, and three foci are discussed individually. 

Fourteen EEG recordings showed a single sharp- 
wave focus. In 1 1  of the records (79%), the maximal 
amplitude of the discharge was in the centrotempo- 
ral region, 5 of these having a HD. In three (21%), 
the discharges were maximal over the parietal or 
posterior temporal areas, one having a HD (Table 
1 ) .  Head computed tomography (CT) was normal in 
the nine examined cases. 

Eight records from six patients revealed two in- 
dependent foci, one from each hemisphere (Table 
2). There were four boys and two girls, with an 
average age of 7.5 years; seven records had a HD in 
one focus and the other had no HD in either focus. 
In seven records from five cases, both discharges 
were of maximum amplitude in the centrotemporal 
region. In the other case, one focus had its highest 
amplitude at a location outside the centrotemporal 
area. Head CT was normal in the two examined 
cases. 

Two records from two girls revealed three inde- 
pendent foci (Table 3). In one record, the foci were 
in the central, occipital, and posterior-temporal re- 
gions (Fig. 1). In the other, the foci had a maximum 
amplitude in the centrotemporal, occipital, and mid- 
line central-parietal regions (Fig. 2A). One patient 
had a head CT, which was normal. 

The location of the sharp waves in patients who 

TABLE 1. Topography of the electroencephalographic 
discharges in patients with a single focus 

Central or Other 
midtemporal locations 

TABLE 2. Topography of the electroencephalographic 
discharges in patients with two independent foci 

Sex 

Right 
hemisphere 

focus 

F 
M 
M 
F 
M 

EEG 1 
EEG 2 

EEG 1 
EEG 2 

M 

5 
7 
5 
7 

7 
8 

10 
12 

c-P 
c-P 
C 
C 

MT-P" 
C-MT" 

MT-P" 
C-MT" 

Left 
hemisphere 

focus 

P-PT 
C-MT" 
C-MT" 
C-P" 

MT-C 
c-P 

MT-C 
c-P 

C, central; P, parietal; MT, midtemporal; PT, posterior tem- 
poral. 

Horizontal dipole present. 

had follow-up EEGs is summarized in Table 4. 
Three patients had two EEGs and one had three 
EEGs performed. Three patients with more than 
one focus on the initial record had only one focus on 
follow-up EEG (Fig. 2A,B). In all four patients, 
there was a shift in the topography of the discharges 
between the initial and follow-up EEGs. This oc- 
curred from a posterior to a centrotemporal location 
as well as the reverse. 

Five patients had epileptiform discharges outside 
the centrotemporal area on their initial or follow-up 
records. Their age of seizure onset was 4-9.5 years 
(mean of 6 years). This was similar to the 14 chil- 
dren with typical EEG features whose age of sei- 
zure onset was 2.5-12 years, with a mean of 6 years. 
Of these five patients, three had focal motor sei- 
zures with orofacial involvement or speech arrest. 
Two had a few nocturnal generalized tonic-clonic 
seizures. These five children have been followed for 
2-9 years (mean of 5.2 years). They have all been 
seizure free for 1.5-5 years (mean of 3.2 years). 

Of the 22 patients who met the EEG criteria only, 
5 had behavioral episodes or headaches, 3 had a 
single febrile seizure, while 14 had varied types of 
seizures, e.g., posttraumatic or postencephalitic, 
associated with developmental delay or develop- 
mental anomalies and one case of absence seizures. 

TABLE 3. Topography of the electroencephalographic 
discharges in patients with three independent foci 

Sex (years) focus focus focus 
Age First Second Third 

No. of pts. 1 1  (79%) 3 (21%) 

Sex (MIF) 615 112 
Horizontal dipole 5 (45%) 1(33%) 

Average age 
(years) 6.5 10.5 

F 8 0 0-PT C-MT" 
F 10 cz-Pz 0 C-MT 

C, central; P, parietal; 0, occipital; MT, midtemporal; PT, 
posterior temporal; z,  midline. 

Horizontal dipole present. 
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FIG. 2. (A): Electroencephalogram in wakefulness from 10-year-old girl with rare partial seizures consisting of jerking move- 
ments of the face and upper extremity. Normal background. Well-developed sharp waves at left centrotemporal and midline 
central-parietal regions are seen. The independent left occipital sharp waves that occurred in this child are not shown in this 
particular sample. (B): Electroencephalogram in wakefulness from same patient as in Fig. 2A after a 2-year interval. Normal 
background; blunted sharp waves occur in clusters in the right parietal region. 

(Blume, 1982; Gregory and Wong, 1984; Luders et 
al., 1987), and can be unilateral or bilateral and in- 
dependent. Each of our children had the typical ap- 
pearance of the sharp waves and activation by 
drowsiness and sleep irrespective of location. 

Twenty-one percent of our patients with a single 
focus had discharges outside the centrotemporal 
area, but the history and clinical course of these 
patients was completely compatible with BECCT. 

Others have mentioned that such deviations should 
be accepted if the rest of the picture is typical (Ler- 
man and Kivity-Ephraim, 1981; Aicardi, 1986; Lu- 
ders et al., 1987). Petersen et al. (1983) described 
findings similar to ours, but based on their EEG 
criteria they may have included patients with other 
types of partial seizures. Among our patients with 
more than one focus, 37.5% had one location in the 
centrotemporal area while another was not. This 

Epilepsia, Vol. 32, No.  5,  1991 



666 I .  DRURY AND A .  BEYDOUN 

TABLE 4. Shift in the topography of the elec.troencephulographic (EEG) discharges on follow-up EEGs 

Age at 
first EEG 

(years) 
Location of 
sharp wave 

Age at 
second EEG Location of 

(years) sharp wave 

L P-PT 
R C-P 
L C-MT 
L O  
cz-Pz 
R MT-P 
L MT-C 
L MT-C 
R MT-P 

L c-P 

R P  

R C-MT 
L c-P 
L c-P 
R C-MT 

Age at 
third EEG 

(years) 

10 

Location of 
sharp wave 

I 

LP-c  , 

C, central; P, parietal; 0, occipital; z, midline: MT, midtemporal; PT, posterior temporal. 
R or L ,  right or left, respectively. 

was described in 10% of Beaussart’s (1972) cases 
and by others (Lerman and Kivity, 1975; Luders et 
al., 1987). 

A shift in the location of the discharges was ob- 
served by some investigators (Gibbs et al., 1954; 
Lerman and Kivity, 1975; Luders et al., 1987), who 
believe that the discharges “migrate” from a pos- 
terior to a centrotemporal location with increasing 
age. Although our sample was small, we found on 
follow-up records that the location of the discharges 
could shift from a posterior to a centrotemporal lo- 
cation and vice versa. Discharges with an occipital 
location could be easily differentiated from those 
seen in benign focal epilepsy of childhood with oc- 
cipital spikes. In that syndrome (Gastaut, 1982), the 
discharges are spikes rather than blunted sharp 
waves, they occur in trains with eye closure, are 
attenuated by eye opening, and are not activated by 
sleep. 

We found that patients with morphologically 
identical discharges in the centrotemporal and other 
locations may have a similar history and clinical 
course, discharges in the centrotemporal areas fre- 
quently occur simultaneously with morphologically 
similar discharges at other locations, and the topog- 
raphy of the discharges can shift from a centrotem- 
poral location to another location and vice versa on 
follow-up EEGs. 

TABLE 5. Sharp-wave  topography in 29 
electroencephalograms with single f o c u s  f r o m  patients 

wi th  and without electroclinical syndrome 

Central or Other 
midtemporal locations 

Electroclinical syndrome 11 (79%) 3 (21%) 
Seizures, not electroclinical 

Behavioral disorder, simple 
syndrome 7 (87%) 1(13%) 

febrile seizures 6 (86%) 1(14%) 

We believe that the normal background features, 
the typical morphology, and activation of the dis- 
charges in drowsiness and sleep should be the es- 
sential EEG criteria of this electroclinical syndrome 
and not their topography. In view of the exception- 
ally good prognosis of children with this epileptic 
syndrome, it is important not to exclude cases who 
demonstrate all of the typical features accepted to 
date except for an unusual location of their sharp 
waves. 
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RkSUME 
Les auteurs ont revu les tlectroencCphalogrammes (EEG) 

d’enfants dont les antecedents et 1’Cvolution clinique Ctaient 
compatibles avec le diagnostic d’epilepsie partielle benigne de 
I’enfance avec pointes centro-temporales. Chez 21% des patients 
presentant un foyer EEG unique, les pointes survenaient en de- 
hors de la region centrotemporale. Chez 37.5% des patients pre- 

sentant plus d’un foyer, un des foyers Ctait centro-temporal alors 
que I’autre ne 1’Ctait pas. Les auteurs suggtrent que les traits 
EEG typiques de ce syndrome sont I’activitC de fond normale, la 
morphologie stkreotypte des pointes lentes et leur activation par 
la somnolence et le sommeil, mais non leur localisation exclusive 
au niveau de la region centrotemporale. Le fait d’insister sur une 
localisation centro-temporale pour les anomalies EEG dans ce 
syndrome pourrait conduire a une mauvaise classification du 
type de I’Cpilepsie chez certains enfants, avec les implications 
que I’on imagine pour les decisions thtrapeutiques et 1’Cvalua- 
tion pronostique. 

(P. Genton, Marseille) 

RESUMEN 

Hemos revisado EEGs de ninos con una historia y evolucion 
clinica compatibles con epilepsia benigna parcial de la infancia y 
puntas centrotemporales. En el 21% de 10s pacientes con un foco 
unico en el EEG, la descarga se produjo fuera del Brea cen- 
trotemporal. En un 37.5% con mBs de un foco, so10 uno se re- 
gistr6 en el Area centrotemporal. Esto sugiere que 10s hallazgos 
tipicos del EEG en este sindrome son: una actividad de fondo 
normal, una morfologia estereotipada de ondas agudas activadas 
por la somnolencia y el sueno y no la exclusiva localizacion en 
las regiones centroternporales. La insistencia en una localizaci6n 
centrotemporal de las descargas en el EEG en este sindrome 
puede conducir a una falsa clasificacion de este tipo de epilepsia 
en algunos ninos con implicaciones en la decision terapkutica y 
en las manifestaciones pronosticas. 

(A. Portera-Sanchez, Madrid) 
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