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Benign childhood epilepsy with
centro-temporal spikes

Evolutive clinical, cognitive and EEG aspects
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ABSTRACT

Thirty-two children with benign childhood epilepsy with centrotemporal spikes (BECTS)
were studied for a mean period of 27.6 months. The characteristics of the seizures,
electroencephalogram (EEG), WISC-IIl and School Performance Test were compared
at the start and end of the study. Nine (28.1%) children continued having seizures.
Epileptiform activity (EA) on the EEG reduced in number and was no longer recorded in 6
(18.7%) children. There was a significant improvement in the performance and perceptual
organization 1Q values. The improvement in reading performance failed to reach statistical
significance. The performance in arithmetic worsened in 43.7% of the children, and this was
associated with the persistence of epileptic seizures. There were no significant correlations
between changes in cognitive aspects and characteristics of EA. There is a need to continue
this study, and also search for other factors influencing the evolution of cognitive abilities
in children with BECTS.

Key words: benign childhood epilepsy with centrotemporal spikes, rolandic epilepsy,
epileptiform activity, cognition, rolandic spikes.

Epilepsia benigna da infancia com pontas centrotemporais: aspectos evolutivos
clinicos, cognitivos e do EEG

RESUMO

Foram estudados aspectos evolutivos clinicos, cognitivos e eletrencefalogréaficos (EEG)
de 32 criancas com epilepsia benigna da infancia com pontas centrotemporais (EBICT)
acompanhadas por 27,6 meses. Foram comparadas as caracteristicas das crises, do EEG,
do WISC-IIl e do Teste de Desempenho Escolar ao inicio e ao final do estudo. Nove (28,1%)
criangas continuaram apresentando crises. A atividade epileptiforme (AE) ao EEG reduziu-
se em niimero e ndo mais foi registrada em 6 (18,7%) criancas. Houve melhora significativa
nos Ql de execugdo e de organizacdo perceptual. A melhora do desempenho em leitura
n&o alcancou significancia estatistica, enquanto em 43,7% das criancas houve piora em
aritmética. Esta foi associada a persisténcia de crises epilépticas. Ndo houve correlagdes
significativas entre aspectos cognitivos e caracteristicas da AE. Ha necessidade de estudar
até a remissdo total das crises e da AE, assim como procurar outros fatores que influenciem
a evolugdo das habilidades cognitivas das criangas com EBICT.

Palavras-chave: epilepsia benigna da infancia, eletrencefalograma, atividade epileptiforme,
cognigao.

Benign childhood epilepsy with cen-  sponds to an incidence of approximate-
tro-temporal spikes (BECTS) is a focal id-  ly one quarter of the cases of epilepsy in
iopathic epilepsy of childhood that corre-  school age children. The neuropsychomo-
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tor development is normal, there being no evidence of
cerebral injury, and the prognosis is good, since the sei-
zures usually disappear by the age of 15, with normaliza-
tion of the EEG".

However in recent decades, alterations in specific neu-
ropsychological tests, learning difficulties and worsening
of school performance have been referred to in a consid-
erable proportion of these children. The deficits are most-
ly related to language, memory and execution functions™®.

There is still controversy in the literature about the
mechanisms involved in the cognitive deficits of this ep-
ileptic syndrome and longitudinal studies could provide
contributions to knowledge of the relationships between
the clinical and electro-encephalographic aspects, and
also verify if the children show discreet deficits, stagna-
tion or cognitive regression.

The longitudinal studies have been diversified with re-
spect to the evaluation methods, populations studied, typ-
ical or atypical, and the time accompanied. Some studies
have suggested that in BECTS, the cognitive deficit and
school difficulties are transitory, as also the seizures and
EEG alterations”, although discreet neuropsychological
112 and school difficulties could persist in the
final evaluation according to parents and teachers'.

Thus the objective of this research was to study chil-

alterations

dren with typical BECTS with respect to the relation-
ships between the clinical, cognitive and electroenceph-
alographic aspects, and also the basic elements of the
school performance evaluation.

METHOD

Participants

Forty-nine children with BECTS from the Child Neu-
rological Outpatients Department and Electroencepha-
lographic Service of the Celso Pierro Hospital and Ma-
ternity Hospital of PUC-Campinas took part in the ini-
tial evaluation. For inclusion, the children attended the
following criteria:

[1] Diagnosis of BECTS according to the Internation-
al Classification of Epilepsies and Epileptic Syndromes'?
and the Dalla Bernardina et al. criteria'%

[2] Normal neuropsychomotor development, neuro-
logical examination and neuroimage studies;

[3] Absence of a history of neurological and neuro-
logical problems;

[4] Consent of the parents to take part in the research
and signing of a free and informed consent form as ap-
proved by the Ethics Committee for research with hu-
man beings.

Of the 49 children, consent was not given for 6 chil-
dren to take part in the evolutive study and another 11
did not return for the evaluations.

Thirty-two children took part in the present evolu-
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tive study for a minimum period of accompaniment of
one year and mean participation of 27.6 months (medi-
an: 23 months). Of these children, twenty were evaluated
at two points in time, 8 on 3 occasions and 4 on 4 occa-
sions. The ages varied from 7 to 11 years old and 17 were
of the female gender.

Procedures

The following procedures were carried out:

[1] Medical history with the parents or person respon-
sible and raising of the case histories containing the clini-
cal and laboratory data. Of the clinical data with respect
to the seizures, the age when they started, the number and
type of seizure and the time since the last seizure were
evaluated, and also the use of anti-epileptic medication.

[2] Conventional neurological examination.

[3] The School Performance Test (SPT)" is a psycho-
metric instrument validated and standardized for use in
Brazil, with a favorable report by the Psychological Test
Evaluation System (Federal Psychology Council, Brazil),
which aims to offer, in an objective way, an evaluation of
the fundamental capacities for school performance.

The SPT was conceived to evaluate children in the 1*
to 6 grades, and indicates, in a wide reaching way, which
school learning areas have been preserved or prejudiced
in the child under examination.

The SPT is made up of 3 sub-tests: [A] Writing — writ-
ing of words dictated to the individual; [B] Arithmetic —
oral solutions to problems and written calculations of ar-
ithmetical operations; [C] Reading — word recognition.

Each sub-test presents a scale of items in increasing
order of difficulty, which are presented to the child inde-
pendent of his school grade. The sub-test is stopped when
the child is no longer able to solve the proposed situation.
The net scores are calculated for each sub-test and hence
the total net score can be calculated, which is converted
into a classification per school grade using a table, the cat-
egories being upper, middle and lower, corresponding, re-
spectively, to the 25% of subjects with the highest scores,
the 25 to 75% in the middle group and the 25% with the
lowest scores. It is possible to compare the net score with
the expected score according to age.

[4] Edinburgh Inventory: instrument used to evalu-
ate the lateral dominance of a child.

[5] Wechsler intelligence Scale for Children (WISC-
III): used to determine cognitive performance in both
qualitative and quantitative terms. This scale proposes
problems that allow for appreciation of the capacity of
the subjects with respect to memory, attention, action
planning, spatial orientation and other aspects connect-
ed to mental function. It is composed of 2 types of evalu-
ation: that of cognitive performance related to verbal as-
pects (Verbal IQ) and that of cognitive performance relat-
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ed to non-verbal aspects, that is, of performance (Perfor-
mance 1Q).The following factorial indexes were also stud-
ied: verbal understanding, resistance to distraction, per-
ceptual organization and processing velocity.

[6] Digital electroencephalogram: cerebral electrical
activity was recorded with a resolution of 12 bits, 0.5 and
35 Hz filters, at a rate of 200 samples per second using the
Braintech 3.0 equipment (EMSA Equipamentos Médicos).
Impedance was maintained below 10kQ. The electrodes
were placed according to the 10-20 international system'
and the reference consisted of inter-connected auricular
electrodes. The recording was made while resting, hyper-
ventilation and, when possible, during spontaneous sleep.

The background activity and the presence of epilepti-
form activity (EA) were studied on the resting EEG. Lo-
calization, hemispheric laterality and the number of EA
were examined. The EA were counted for a 5 minute se-
quence, the child remaining with his eyes shut, and the
mean EA per minute then calculated. The EA was evalu-
ated as being unilateral or bilateral and the laterality char-
acterized considering its unilateral occurrence or its clear
predominance in one of the cerebral hemispheres.

Data analysis

The relationships between the clinical and electroen-
cephalographic aspects and the results of the SPT and
WISC-III in the initial evaluation were studied, and the same
aspects compared between the initial and final evaluations.

Parametric (t test, ANOVA) and non-parametric
(Chi-square, Wilcoxon, Mann-Whitney test) statistical
tests were used depending on the situation under analy-
sis. The level of significance was p<0.05.

With respect to the SPT, changes occurring in the su-
perior, middle and inferior categories during the evolu-
tion were evaluated.

In order to identify possible differences between the
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group that took part in the evolutive study (32 children)
and the group that only took part in the initial evalua-
tion (17 children), these two groups were compared with
respect to the following: age of the child, age at the first
seizure, total number and type of seizures, time since the
last seizure, total number of EA on the EEG and the re-
sults of the SPT and of the verbal, execution and total IQ
values. No significant differences were detected between
the groups (Mann-Whitney test, p>0.05).

RESULTS

Clinical and electroencephalographic aspects

Table 1 shows the ages of the children at the start and
end of the study, age when the first seizure occurred, time
since the last seizure and approximate total number of ep-
ileptic seizures.

Nine (28.12%) of the children had seizures during the
period under observation.

At the time of the initial evaluation, fifteen children were
taking anti-epileptic drugs (carbamazepine, phenobarbi-
tal or valproic acid) and 14 during the subsequent period.

All the children presented normal background activi-
ty on the resting EEG. Table 1 shows the locality, laterality
and mean number of EA on the initial and final EEG.

The EA on the EEG reduced in number significantly
(Wilcoxon, p=0.001) during the study, and were no longer
recorded on the final EEG in 6 (18.7%) of the children.

Cognitive aspects

Table 2 shows the mean values and standard devia-
tions for the IQ values and factorial indices in the initial
and final evaluations, and the p values when compared
(Wilcoxon for paired samples).

A statistically significant improvement in the perfor-
mance and perceptual organization IQ values was ob-
served (Wilcoxon, p<0.05).

Table 1. Clinical and electroencephalographic characteristics in the initial and final evaluations of 32 children

with BECTS.
Clinical-electroencephalographic aspects Initial Final
Age 938+£1.24 11.69+1.57
Age at 1* seizure (years) 6.25+1.87 -
Time since last seizure (months)* 18.21420.95 406913044
Total ne. of epileptic seizures? 335+1.83 4274255
Mean n°/min. of EA on the EEG? 942+1347 472+734
Laterality of the EA**
Right 10 5
Left 7 12
Bilateral 13 9
Median 2

552

BECTS: benign childhood epilepsy with centro-temporal spikes; EA: epileptiform activity; *Wilcoxon Signed Ranks test, p<0.05;
**Chi-square, not significant for bilateral EA versus unilateral.
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Table 2. Initial and final IQ values: means and standard deviations and p values (Wilcoxon for paired samples) in the comparisons.

Initial Final
IQ mean SD mean SD P value
Verbal 104.47 19.46 103.16 18.12 0.524
Performance 101.59 1793 107.59 14.83 0.025*
Total 103.22 18.44 105.81 16.41 0.387
Verbal comprehension 104.19 18.52 102.53 17.81 0.531
Perceptual organization 100.84 19.69 108.18 15.69 0.013*
Resistance to distraction 100.72 17.04 96.81 11.86 0.133
Processing velocity 97.34 10.89 96.16 15.40 0.654

*Wilcoxon signed ranks test, p<0.05; SD: standard deviation.

Table 3. Distribution of the 32 children with BECTS according to their performance in the SPT in the initial
and final evaluations and the p values.

Classification per school grade

Chi-square

SPT Initial Final p value

Reading Superior/middle il 17 0.131
inferior 21 15

Writing Superior/middle 13 16 0451
inferior 19 16

Arithmetic Superior/middle 19 10 0.024*
inferior 13 22

Total* Superior/middle 14 13 0.800
inferior 18 19

*Chi-square test, p<0.05; SPT: school performance test; BECTS: benign childhood epilepsy with centro-temporal spikes.

Table 4. Correlation between the occurrence of epileptic seizures during the accompaniment and evolutive
performance in the SPT sub-test for arithmetic.

With epileptic seizures Without epileptic seizures

Arithmetic improved / did not change* 2 16
Arithmetic worsened* 7 7

*Fisher, p=0.020; SPT: school performance test.

Table 5. Initial and final IQ means for the subgroups with (EA reduction) or without epileptiform activity reduction of 50% or more (EA no
reduction) in the final evaluation and p values in the comparisons.

Initial Final
EA reduction EA no reduction EA reduction EA no reduction
1Q N=15 N=17 P value N=15 N=17 P value
Verbal 107.60 101.71 0.33* 104.27 102.18 0.88*
Performance 105.53 98.12 0.39* 111.20 104.41 0.19*
Total 107.00 99.88 0.33* 108.53 103.41 0.50*
Perceptual organization 105.20 98.12 0.28* 11113 105.59 0.26*

*Mann-Whitney U test: p>0.05; EA: epileptiform activity.

Table 3 shows the distribution of the cases accord-
ing to the performance in the SPT in the initial and fi-
nal evaluations., On determining the corrected classifi-
cation per school grade, their performance remained in

the lower group in 50% or more of the children for writ-
ing, arithmetic and the total score. Although some chil-
dren with inferior performance in reading or writing in
the initial evaluations were classified as middle/upper in
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the final evaluation, the differences in the evolutive distri-
bution did not reach statistical significance (Chi-square,
p>0.05). There were no significant correlations between
the improvement in SPT and the evolution of the perfor-
mance and perceptual organization IQ values.

A worsening in performance was observed in arithme-
tic for 14 (43.7%) of the children (Chi-square, p=0.024).

Relationship between the clinical,

electroencephalographic and cognitive aspects

No relationship was found between the WISC-III and
the gender or age of the children.

No statistically significant correlation was observed
between the occurrence of epileptic seizures during the
period of accompaniment and any change in evolutive
performance in the WISC-III (Chi-square, p>0.05).

A statistically significant relationship was found be-
tween the occurrence of epileptic seizures during the pe-
riod of accompaniment and a worsening performance in
the sub-test for arithmetic in the SPT in the final eval-
uation, when compared to the initial one (Fisher test,
p=0.020) (Table 4). On the other hand, such a correlation
was not found for the total SPT for reading and writing.

The worsening performance in arithmetic in the SPT
was not related to the use of anti-epileptic drugs (Chi-
Square, p=0.96).

No significant relationship was found between the age
when the first seizure occurred and the evolutive perfor-
mance in the WISC-III (improvement or stabilizing) or
the SPT (Chi-square or Fisher’s exact test).

There was no significant correlation between EA
number and WISC-III and SPT results (Spearman cor-
relation coefficients and Mann-Whitney test, respective-
ly) in the initial and final evaluations.

There were also no statistically significant differences
between the reduction in EA on the EEG (50% or more) and
performance in the SPT (Fisher’s exact test or Chi-square
test) and the WISC-III (Mann-Whitney U test, p<0.05).

Table 5 shows the initial and final IQ means for the
subgroups with or without epileptiform activity reduc-
tion of 50% or more in the final evaluation and p values
in the comparisons.

DISCUSSION

The children evaluated in this study were accompa-
nied for a mean period of 27.6 months and showed clin-
ical, electroencephalographic and cognitive characteris-
tics typical of BECTS®.

In the period of accompaniment, 28.12% of the chil-
dren continued to have seizures and a significant reduc-
tion in the number of EA was observed on the final EEG
and their complete disappearance in 6 (18.75%) cases.
Although an evolution in the clinical-EEG occurred, the
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majority of the children were still in the active phase of
the “epileptic process” either according to the continua-
tion of the seizures or of the EA.

In agreement with the literature, in this study the chil-
dren with BECTS showed IQ values (WISC-III) within
the limits of normality®”'*'?, but still showed significant
improvements in the performance and perceptual organi-
zation IQ values. This evolution was not related to char-
acteristics of the locality or the side and number of EA.
In a 2-year evolutive study, Baglietto et al.” showed im-
provements in the performances in the total, verbal and
performance IQ values, as related to the disappearance
of EA on the EEG.

In this research, using an instrument that evaluates
basic abilities for school performance, progress in the
performance of the net scores was shown, but when cor-
rected for school grade, the performance for arithmetic
and writing remained in the lower group, in the inferior
quartile, when compared to normal, healthy children in
according with other studies'”**.

Some of the children moved from lower performance
to middle/higher performance, but without statistical sig-
nificance with respect to this evolution. A tendency for
favorable evolution with respect to school performance
could not therefore be considered'*'".

On the other hand various children remained in the
inferior range for reading and writing performance in the
SPT, concordant with a transitory stagnation phase or
even regression in cognitive abilities such as reading and
writing, as referred to by parents and teachers of children
with BECTS* %%,

During the period of accompaniment a worsening in
performance in arithmetic was observed, associated with
persistence of the epileptic seizures, a relationship not
found in the literature. The relationship between worsen-
ing performance in arithmetic with worsening in reading
and writing referred to by Piccinelli et al.”
firmed in the present study.

Other sporadic factors reported in the development of
the cognitive changes such as an early start™, occurrence
of numerous seizures, prolonged duration of the active
epileptic phase’ and the disappearance of the epileptic
seizures*®'"*! were not confirmed in the present study.

Also, significant correlations were not found between
characteristics of the EA, such as number, side or local-
ization and cognitive evolutive aspects. However, in this
study the presence of an intermittent slow-wave focus dur-
ing wakefulness and the analysis of the first hour of sleep
EEG recording were not assessed, and these EEG aspects

was not con-

could possibly correlate with educational impairments®.
One of the mechanisms by which the EA of the EEG
could interfere with cognition is that of the occurrence of
transitory cognitive disturbances during the EA*. How-
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ever in a specific study about transitory cognitive distur-
bance in 34 children with BECTS, a transitory deficit was
only observed in a small percentage of the children, sug-
gesting that the EA is not necessarily a generator of cogni-
tive or behavioral disturbances in the majority of cases™.

On the other hand EA indicates variable, cortical hy-
per-excitability at the time and location, and is, in gen-
eral, ample and not exclusively focal, and could interfere
in a chronic way in brain functioning, and, as a conse-
quence generate neuropsychological difficulties***?, A
direct relationship between EA and cognitive disturbanc-
es has been difficult to document.

Some studies have suggested that children present-
ing an elevated number of EA on the EEG have lower
I1Q values'? or language disturbances'' and their cog-
nitive performance tends to improve with normalization
of the EEG.

There is controversy about the role of modifications in
the functional representation of language occurring due
to EA in the genesis of cognitive dysfunctions in some
children in the active epileptic phase®'. Different brain
language organization may persist even after complete re-
mission of the BECTS'

According to the hypothesis of Doose et al.*®, anoth-
er possible factor in the genesis of both the epileptic phe-
nomena (seizures and EA) and cognitive and behavioral
manifestations, could be a concomitant brain immaturity.

In conclusion, in the typical BECTS casuistry, evolv-
ing with a reduction in epileptic seizures and EA, there
were improvements in performance with respect to IQ,
but regression in arithmetic, the latter being related to re-
current continuation of the seizures.

A more prolonged study is required up to complete re-
mission of the seizures and disappearance of the EA on the
EEG for a better understanding of the neuropsychophys-
iological processes involved in this epileptic syndrome.

Other markers in the relationships with the cognitive
aspects should be investigated, such as the characteris-
tics of the basal cerebral electric activity, which are al-
tered in BECTS*".
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