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Abstract— Introduction. Several neuropsychological
deficits have been observed in children with partial
epilepsy crises, however, few studies have focused on
their reading and writing aspects of them. Objective. To
assess the alterations in reading and writing of children
that were recently diagnosed with patrial epilepsy.
Methods. A sample of 19 children between ages 6 to 8
with a recent diagnosis of partial epilepsy under
valproic acid treatment were compared with a Control
group. The intelligence scale of Wechsler WISC-R and
the battery Macotela (IDEA) were employed. Results.
There were no significant differences between the two
groups when the scale of Wechsler was applied. When
the Macotela battery was applied, differences in dictate
and redaction were found as well as some omissions.
Conclusions. Children with a recent diagnosis of partial
epilepsy under treatment with valproic acid present a
verbal, executive, and total intellectual coefficient at the
same levels as the control group, with minimal
alterations in the learning battery.
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[.-INTRODUCTION

According to the World Health Organization, epilepsy
is defined as a chronic and repetitive disorder,
secondary to neuronal discharge from multiple
etiologies, with a myriad of epileptic crises as clinical
manifestations and electroencephalographic findings
as preclinical manifestations [1].

Epilepsy is relatively frequent in the young population
with a prevalence of 3.4 — 11.3 cases per 1000
children [2,3]. However, prevalence can vary between
countries, in Mexico oscillating between 1.8 and 2%,
which represents more than half a million cases [4].
Regarding types, partial begging epilepsy constitutes
the most frequent one and represents around 65% of
all cases of epilepsy [5].

Neurocognitive  alterations are common in
consequence of child epilepsy [6]. The more common
are memory impairment, slowness, comprehension
issues, verbal expression, the deficit in logic
reasoning, behavioral alterations, social interactions,
and attention deficit [7-12]. All of the above can be a
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direct consequence of epilepsy, but also secondary to
pharmacological treatment and psychosocial factors
[6-12].

Adverse effects of antiepileptic drugs (AED) are a
common issue and limit significantly the quality of life
of epileptic patients. Thus, to a great proportion of
them, the adverse effects of AED are their first priority
and cause a clear social stigma [13, 14]. Studies
carried out with epileptic children show that the
biggest issue to them and their parents are the
neurocognitive and behavioral aspects derived from
treatment with AED [13, 14]. If treated carefully and
early, children with epilepsy can reach a good level of
basic education similar to the general population [16-
18. Research in the neuropsychological component of
children with partial epilepsy can be ambiguous, thus
it is of great interest to carry out a study focused on
analyzing the effect of the disease over learning,
mainly in reading and writing.

Il.- MATERIAL AND METHODS
Subjects.

The sample was taken from the neurology service
from the Child Psychiatric Hospital “Dr. Juan N.
Navarro” in Mexico City. All pediatric patients were
under pharmacological treatment with valproic acid for
at least one month. The children from the Control
Group were taken from a local school under
supervision from teachers. Special consideration was
taken to choose right-handed children. All parents and
children were informed about the study and signed
informed consent.

Instruments.

The neuropsychological assessments were performed
by means of the instruments WISC-R [19] and the
IDEA battery [20]. WISC-R measures three
components, the first one is verbal comprehension,
education-based knowledge, and the capacity to apply
verbal communication in novel situations; the second
one focuses on spatial and perceptive organization;
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the third one measures the capacity to remain focused
on a task. The IDEA battery is an instrument
developed and tested for the Mexican population and
allows to evaluate different two kinds of errors in
writing, the first one is incorrect or inadequate
employment of grammatical rules and the second one
refers to specific discriminative mistakes.

Statistical analysis.

All variables were tested for Normality and descriptive
and inferential statistics were developed accordingly.
Fisher exact test was employed for testing differences
between sex, Mann-Whitney U to compare ages, and
lastly X2 to compare educational level. A value of P <
0.05 was considered for statistical differences.
GraphPad Prism 7.0 was employed for all analyses.

[ll.- RESULTS

The Experimental Group was formed by 19 children,
10 males and 9 females, and the Control Group by 19
children, 11 males and 8 females. The Experimental
Group presented an age mean = 7.25 and Control
group an age mean = 7.35. Not presenting differences
in age nor sex distribution; both groups were
homogeneous.

Analyzing data from the WISC-R test, in executive
function and verbal profiles no significant differences
were found (Fig. 1 and Fig. 2), the same was found in
the analysis of comprehension of writing (Fig. 3). In
contrast, the incomprehension of hearing the
parameter that showed a significant change was word
dictation (p < 0.04).
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Figure 1. Comparison between Cases and Controls in
the WISC-R test’s executive scale.

Regarding the IDEA battery, each subset was
analyzed; the children from the Experimental group
presented significant less punctuation than the ones in

the Control group in the subset “Mistakes on
grammatical  orthography” and “Omission of
punctuation signs” (p < 0.05), in the subset of
“Specific mistakes in dictation” the Experimental group
presented a significant difference compared with the
Control group (p < 0.01). No significant differences
were found when analyzing accents omission,
punctuation signs omission, the substitution of capital
letters, incorrect separation of syllables, and addition
of error rules (Table 1).
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Figure 2. Comparison between Cases and Controls in
the WISC-R test’s verbal scale.

Table 1. P values of the comparison between Cases
and Controls in the IDEA battery.

Co Dictate Redaction

Orthographic substitution 0.83 0.59 0.18
Orthographic omission 0.38 0.22 0.01*
Accent omission 0.68 0.25 0.89
Punctuation signs omission 0.86 0.76 0.03*
Upper- and lower-case 0.33 0.08 0.67
errors

Syllable separation errors 0.35 0.16 0.16
Rule summatory errors 0.51 0.17 0.06
Specific errors 0.90 0.001* 0.09
Transposition 0.16 0.13 0.33
Omission 0.65 0.17 0.96
Substitution 0.41 0.88 0.42
Inversion 0 0.13 0.04*
Union 0.11 0.02* 0.40

Specific summatory errors 0.57 0.04* 0.51

When the test of transposition, omission, and
substitution in the field, copy, dictation, and redaction,
no significant differences were found. On the other
hand, in the unio test, the cases group presented
significant differences in dictation when compared
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with controls (p < 0.02), in the summary of specific
errors the same was visible (p < 0.04).
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Figure 3. Comparison between Cases and Controls in
the WISC-R test’s drafting on redaction.

IV.- DISCUSSION

Children with partial epilepsy under treatment with
valproic acid present some alterations in memory,
nevertheless, they are not really significantly different
from healthy children, Dodson et al [21] point out that
children with epilepsy present three times more risk of
cognitive issues that individuals without neurologic
diseases. Difficulties in learning have been observed
in children with partial epilepsy, but we have to keep
in mind that nearly 20% of the general school
population also presents these disorders [22].

Regarding the characteristics of the epileptic crisis,
studies evaluating neuropsychological deficits have
centered mainly on children with the idiopathic partial
crisis. In them, attention disorders, visual-motor and
fine motor skills have been found [23, 24 along with
some other problems in executive functions and
language and immediate verbal memory [23-25].

The work of Nehlig [26] shows that if epileptic patients
did not suffer any brain damage, the distribution of
their intelligence would be the same as a healthy
individual. In a recent study, Oscar Papazian by
means of tomography and electroencephalography
evaluated the learning process of children with partial
idiopathic epilepsy aged 6 to 12, employing the
Weschler and Conners scales they determine that the
cognitive impairments are strongly associated with
interictal epileptic discharges, to the partial and
complex crises and to the left temporal lobe crisis,
only when this hemisphere is the dominant one [27,
28].

Some antiepileptic drugs (AEDs) like phenobarbital,
phenytoin, and primidone impact the memory process,
however, benzodiazepines affect it more than
carbamazepine and valproic acid just as we see in the
present study [29, 30]. It is worth noticing that the
adverse effects of antiepileptic drugs diminish when
the correct dosage is given to the patient [22].

The degree of cognitive impairment could depend on
etiologic factors like the age at which the first epileptic
episode presented; the younger the worse, the
duration of the disease, the frequency of crises in the
active phase [22].

In the present work children with partial epilepsy
under treatment with valproic acid presented problems
in writing when compared with a control group, which
has been reported previously [3].

The adverse effect of AEDs, previously warned by
Lennox [31], over cognitive functions has been the
subject of research for the last 30 years [3]. These
effects depend on the type of drug, the dose
employed and the interactions between drugs, the
effects could be beneficial as is the case with
carbamazepine (CBZ) over the visual-perceptive tasks
[33], like negatives. Generally, among the called “fist
line AED”, the ones that have more reported adverse
effects are phenobarbital and phenytoin and on the
opposite side, the more beneficial are CBZ and
valproic acid.

Macotela et al. [20] pointed out that mistakes in rules
are related to an inadequate comprehension and
employment of grammatical and orthographic rules, in
other words, are mistakes associated with the practice
that children have in the learning process of these
rules. On the other hand, specific mistakes that refer
to difficulties of the discriminative kind where the
children alter the perception of the stimuli that are
presented to them are directly related to the previous
abilities that children need to develop in order to
obtain adequate learning in reading and writing.

These results seem to concur with the findings of
other studies where the researchers showed that
reading and writing acquisition of certain abilities are
percurrent and that children develop these abilities
before the begging of their school-life or during pre-
school [34, 35].

The point previously exposed could explain why in
the present study there no significant differences in
the learning process of children with partial epilepsy
under treatment with valproic acid when compared
with healthy individuals. It is worth noticing that all
children in the experimental group had achieved a
more than adequate control of their epilepsy with only
one AED, plus it being one of the less associated with
learning alterations and good in maintaining a good
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balance in memory, attention, and information
process.

V.- CONCLUSION

In conclusion, the objective of evaluating the effect of
partial epilepsy in children over learning, mainly in
reading and writing was achieved, finding differences
in dictation and redaction, showing that valproic acid
did not heavily impact cognition and learning.

Likewise, it was observed that the general
neuropsychological evaluation carried out by a global
instrument such as the Wisc-R does not show specific
deficits, it is necessary to carry out a focal evaluation
of the cognitive domain to be investigated to detect
the specificity of the deficit; as well as a deep
investigation of the premorbid state, which can show
the consolidation or not and the practice that the
children have had in the reading and writing process,
as indicated by the present investigation.
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