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ARTICLE

Sequential motor task (Luria’s Fist-Edge-Palm
Test) in children with benign focal epilepsy of
childhood with centrotemporal spikes

Tarefa motora sequencial (Teste de Luria punho-lado-palma) em criancas com epilepsia
focal benigna da infancia com descarga centrotemporal

Carmen Silvia Molleis Galego Miziara’, Maria Luiza Giraldes de Manreza', Leticia Mansur®, Umbertina Conti Reed’,
Carlos Alberto Buchpiguel?, Cooperacdo Interinstitucional de Apoio & Pesquisa sobre Cérebro Study Group

ABSTRACT

This study evaluated the sequential motor manual actions in children with benign focal epilepsy of childhood with centrotemporal spikes
(BECTS) and compares the results with matched control group, through the application of Luria’s fist-edge-palm test. The children with
BECTS underwent interictal single photon emission computed tomography (SPECT) and School Performance Test (SPT). Significant differ-
ence occurred between the study and control groups for manual motor action through three equal and three different movements. Children
with lower school performance had higher error rate in the imitation of hand gestures. Another factor significantly associated with the failure
was the abnormality in SPECT. Children with BECTS showed abnormalities in the test that evaluated manual motor programming/planning.
This study may suggest that the functional changes related to epileptiform activity in rolandic region interfere with the executive function in
children with BECTS.
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RESUMO

Esse estudo avaliou acoes motoras manuais sequenciais em criancas com epilepsia focal benigna da infancia com descarga centrotemporal
(EBICT) e comparou os resultados com o grupo controle pareado, através do teste de Luria (punho-lado-palma). As criangas com EBICT reali-
zaram single photon emission computed tomography (SPECT) interictal e Teste de Desempenho Escolar (TDE). Foram encontradas diferencas
significativas entre os dois grupos nas atividades motoras de trés movimentos iguais e trés movimentos diferentes. As criancas com piores
resultados no TDE e com SPECT alterado apresentaram mais erros no teste de imitacao manual. Criancas com epilepsia fracassaram nos
testes de avaliacao motora que envolvem programacao/planejamento. Esse estudo sugere que mudancas funcionais relacionadas a ativida-
de epileptiforme na regiao rolandica interfere com as funcoes executivas de criancas com EBICT.

Palavras-Chave: epilepsia rolandica, lUria, funcao executiva, aprendizagem.

Benign focal epilepsy with centrotemporal discharge
(BECTS) or rolandic epilepsy is the focal epilepsy most often
seen in childhood'? and is not related to structural brain le-
sion®, although focal characteristics are well established. The
main feature of this epileptic syndrome is the occurrence
of seizures involving the orofacial region and, less frequent-
ly, the upper limb*®. Seizures tend to occur during sleep or

near sleep®, with preservation of consciousness and motor
or sensory manifestations, accompanied by intense drool-
ing and inability to articulate words®”. The duration of each
event is usually very brief'*’, but can occur in clusters®. The
highest incidence occurs between six and nine years old and
predominantly in males (2:1)*'°. Seizures and electrographic
manifestations disappear in adolescence without sequela.
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The electroencephalogram (EEG) tracing is quite peculiar,
with intense activation because of drowsiness or sleep and,
when awake, the protrusion of the tongue can suppress epi-
leptiform activity. The epileptic discharge predominates over
the centrotemporal region, but may involve nearby areas,
such as the frontal and parietal regions®. The main feature
of this activity is the wave morphology, consisting of sharp
wave or spike followed by a slow wave of high amplitude with
the background activity completely normal. Recent studies
shown that children with BECTS may have cognitive disor-
ders (attention, memory short-term, visuo-motor, learning,
oral dyspraxia, and language)*'"**. The clinical symptoms of
BECTS, as described by Lerman'é, suggests that the source
of the problem is in the lower rolandic cortex, representation
of the face and throat, a fact corroborated by Holmes and
Wong". Failure in manual gestures test on command pre-
sented by children with BECTS can be explained by the inter-
ference of the epileptiform activity on brain areas responsible
for programming and planning of movements or because the
children had not yet acquired this skill (maturational devel-
opment). The aim of this study was to evaluate the manual
motor ability in children with BECTS and compare the result
with the matched control group.

METHODS

Forty children with BECTS and 82 children without epi-
lepsy (control group) were evaluated, and matched according
to gender, age, and educational levels, through the applica-
tion of Luria’s fist-edge-palm test.

The children were requested to imitate as quickly as pos-
sible, sequenced movements with hands made by the ex-
aminer. This test was divided into two stages: a) with three
identical movements (fist-fist-fist, edge-edge-edge, and
palm-palm-palm), and b) with different movements (fist-
palm-edge, fist-edge-palm, edge-palm-fist, edgefist-palm,
and palm-fist-edge, palm-edge-fist). All test phases were ex-
plained by the examiner before each run. The perseveration
of movements (perseveration an iterative repetition or con-
tinuation of an earlier response after the change request in
the task) and inaccuracy in the execution sequence of move-
ments after three attempts were consider failures. All children
included in the study group underwent single photon emis-
sion computerized tomography (SPECT) in the intercriti-
cal period. Rotational type tomographic scintillation cam-
eras were used for a wide field of view (Orbiter, Siemens,
Hofman States, IL), which were coupled to dedicated im-
age processors (Micro Delta, SIEMENS-Hofman States, IL),
in the Nuclear Medicine Center, Department of Radiology,
School of Medicine, Universidade de Séo Paulo (Laboratdrio de
Investigagdo Médica — LIM-43). The topographic images were
obtained 15 minutes after the intravenous administration of
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1110 MBq (30 mCi) of ethylene-diylbis-L-cysteine diethyl ester
dihydrochloride marked with technetium-99m (IPENCNEN,
SP). Patients were positioned in line with the mental orbital
perpendicular to the longitudinal tomographic litter. The im-
ages were processed using Butterworth filter in the frequen-
cy of 0.35 Nyquist order number 10. Cuts of 3 mm thick were
obtained in the transverse, coronal, and sagittal planes. All
children in both the study and control groups were evaluat-
ed for academic performance through the implementation
of the School Performance Test (SPT). The SPT was applied
by the examiner without the presence of family or any other
spectator. The child investigated was required only to perform
subtests in sequence, starting with the writing, followed by
questions of arithmetic, and lastly with reading; the child also
determined the closure of the test. To obtain the total score,
the three scores of the subtests were added. This total has
been classified by grade level and age of the child.

Parents or guardians of children who participated in
this study signed an informed consent form approved by
the Ethics Committee for Analysis of Research Projects of the
Hospital das Clinicas of the School of Medicine, USP, Brazil.

RESULTS

Luria’s fist-edge-palm task

The evidence of three sequential movements wheth-
er repeated or not, showed that only three (7.5%) chil-
dren with BECTS were able to perform all the steps suc-
cessfully, and one (2.5%) did not complete any sequence
correctly. The higher frequency of failure was detected in
tests with three different movements in sequence: only six
children (15%) with BECTS performed the tests with no
errors, whereas 24 (29.62%) in the control completed all
phases of the test (Tab 1).

All children in the study group were submitted to SPECT.
Perfusion abnormalities, characterized by poor cerebral blood
flow were observed in 12 children, except in one patient, who
showed increased radiopharmaceutical concentration. The
results were as follows: perfusion deficit in the right and left
temporal region, the high concentration in the bilateral frontal

Table 1. Distribution of correct performance in the test with
three different movements.

Number Study group Control group
achievement n (%) n (%)

6 3(7.5) 25(30.49)

5 16 (40) 26(31.70)

4 12 (30) 15(18.30)

3 3(7) 11(13.41)

2 5(12) 5(6.10)

1 0 0

0 1(2.5) 0

Total 40 82
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region, perfusion defects in left temporal lobe, perfusion de-
fects in the left temporal region, perfusion defects in the me-
sial right, slight irregularity in the left temporal lobe, perfusion
defects in the left temporal and at the mesial and polar ante-
rior temporal lobe, perfusion deficit in the bilateral temporal,
left perfusion defects, perfusion defects in the right temporal
region. Eleven children showed hypoperfusion in the temporal
region and one showed increased radiopharmaceutical con-
centration in the frontal region.

School Performance Test

The evaluation of school performance of children with
BECTS by SPT showed that three patients (7.5%) were classified
as superior, 11 (27.5%) as middle and 26 (65%) as lower (Tab 2).

The statistical analysis showed that there was statisti-
cally significant difference between the study and control
groups for the hand movements searched through 3 iden-
tical movements (p=0.007) and 3 different movements
(p=0.027). Children who obtained the lowest results in the
hand gestures imitation also had lower school performance
(p=0.021). Another factor associated with the highest fail-
ures in actions by imitation movement was the abnormality
in SPECT (p=0.011).

There was no statistically significant difference between
the results of the Luria’s fist-edge-palm task or SPT and those
found on SPECT.

DISCUSSION

The voluntary movement (praxis) is a complex function-
al system that incorporates a number of conditions or factors
that depend on the synchronous operation of an entire group
of cortical and subcortical areas'. The presence of oral dys-
praxia in children with BECTS suggests a dysfunction of the
lower rolandic motor area brain regions involved in the plan-
ning or execution of complex movements not linguistic'’; a few
authors have also cited this region in their studies'*". The eval-
uation of the sequential movement of the hands can be use-
ful in the interpretation of the motor performance of children
with BECTS and is useful for the evaluation of oral movement
as both are linked to activation of the motor cortex. In 1992,
Laub et al.* evaluated nine children with BECTS through neu-
ropsychological and language tests and correlated the results
of these tests with SPECT. The final conclusion of the authors

Table 2. Distribution of School Performance Test results
between the study and control groups.

L Study group Control group
Classification n (%) n (%)
Superior 3(7.5) 15 (36.6)
Middle 11(27.5) 12(29.3)
Lower 26 (65) 14(34.0)
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is that there was no relationship between the findings and in
the neuropsychological abnormalities in cerebral blood flow.
Sarikaya et al.*! analyzed the SPECT abnormalities in epilep-
tic children and observed an inverse correlation between the
asymmetry index of cerebral blood flow with the child’s age at
the time of onset of seizures, and a positive correlation with
the frequency of crises. According Duncan®, the correlation
between the laterality of the epileptic discharge and hypoper-
fusion was quite variable. The fist-edge-palm task (FEPT) was
described by Luria, in 1966. The principle was applied to as-
sess voluntary movement disorders, however, their approach
exceeded this goal. Its application enables the investigation of
frontal lobe functions and thus can serve as a screening to as-
sess executive function, especially on the evaluation of move-
ments with sequential components, imitation, and inhibi-
tion®*. This test provides information about programming
and planning of motor actions and the brain area involved in
this production is the frontal region®. Currently, there are oth-
er brain areas, described as neural networks that are involved,
including: bilateral sensorimotor area, supplementary motor
area, left parietal cortex, and right cerebellum. There is no evi-
dence of activation of the prefrontal area®. Ying et al.* conclud-
ed that the prefrontal cortex acts indirectly on the evidence
of movement sequences, as a regulator. Recent studies have
demonstrated the great importance of the premotor cortex
in the recognition of motor action, especially in the planning
required for the execution of complex motor sequences inte-
grated into the parietal lobe?”*, The extensive involvement of
frontal structures in motor activity does not stop there. Broca's
area, which for many years been closely associated with the
language (speech), plays an important role in motor activity,
mainly on the observation and execution of hand movements.
Neuroimaging studies demonstrate activity of Broca's area dur-
ing imitation®. As highlighted by Nitrini et al.*, the reproduc-
tion and the sequenced movements require visual and verbal
strategies (semantic) and this explains the difficulties that il-
literate people have when carrying out this test when com-
pared with people with higher education levels. In our study,
children with low school performance had greater frequency
of failure in performing sequential movements with hands.
This fact strengthens the direct relationship between school-
ing and performance of the Lurias fist-edge-palm task. A few
authors report that a generalized impairment in imitation of
manual gestures was noted, which is often found in conjunc-
tion with speech apraxia and may reflect disturbance of Broca's
area, which also subserves action recognition. In this study,
no child had dyspraxia of speech®*"*. Although hemispheric
asymmetry with regard to production and execution of move-
ment is important, the left hemisphere is more important to
carry out purposeful movements and the right for exploratory
activity. Crary”® found no differences in the number of errors in
sequencing of hands movement. All children in this study were
right-handed and the tests were performed only with the right



hand. Another approach of manual praxis and the sequencing
of movements are to assess the kinetic and ideomotor ability of
arms. The first was related to the fine motor skills for comple-
tion of tasks; the cortical location for this function is probably
the motor cortex. The second, requiring more complex mecha-
nisms including interpretative targeting involve cortical areas
outside the rolandic region, such as the lower parietal lobe and
supplementary motor area*. Several studies describe neuro-
psychological abnormalities in children with BECTS, among
then the attention and the executive process failure play a
crucial role®*, The poor results found among children with
BECTS when compared to the control group can be explained
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by the presence of focal interictal discharge in the perisylvian
region during the “active period” of epilepsy (presence of focal
discharge) which would be responsible for damage to the fron-
tal lobe connections affecting the development of attentional
control, confirming previous studies** and this dysfunction
would cause failure in school learning.
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