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Abstract 

 
The purpose of the present article is to explore and analyze the development of 
neuropsychological profiles in school-age children suffering from epilepsy. A second aim is to 
elicit inferences on the factors, nature and comorbidity of idiopathic epilepsy typologies with 
cognitive deficits in these subjects. The method used in the present study is of observational, 
retrospective and comparative type. The results of the metanalytical process will be determined 
through examination of specific literature and dynamic analysis of the nature and association of 
epilepsy with cognitive dysfunctions in this group-age. At the end of this article, some 
considerations will be articulated on the didactic, re-education and forms of effective psycho-
education in order to modify not only the curricular but also the extracurricular dynamics of these 
subjects. 
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1. Introduction 

Epilepsy is a neuropsychological disease known since the earliest times, and the 
dynamism of its development has always been linked by mystery and curiosity. Even nowadays, 
in addition to developing scientific knowledge, epilepsy is accompanied by a series of collective 
prejudices that make life difficult for the individual suffering from it and qualitatively compromise 
the psychic balance of normal life. Although epileptic seizures can be overseen more effectively in 
today's clinic, for many patient individuals, and especially for infants, there are numerous 
difficulties that strongly affect their lifestyle. Similar difficulties arise in terms of cognitive 
functions that can dimensionally and permanently alter intelligence development and cause 
specific disability. 

 In a narrow spectrum, according the definitions given by the International Leagues 
Against Epilepsy (ILAE) and the International Bureau for Epilepsy (IBE) (cited by Fisher et al., 
2005), epileptic seizures and epilepsy can often occur in overlapping conditions to each other. 

The epileptic seizure represents a transient event with signs and symptoms associated 
with abnormal, excessive or synchronous neuronal brain activity. Epilepsy is the definition of that 
brain disorder that is characterized by a high predisposition to develop epileptic seizures with 
neurobiological, cognitive, psychological and social consequences on the affected individual. 
Epilepsy can affect all age groups but the highest age frequency affected by this disorder is that of 
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childhood and school age. Some forms of epilepsy end at the school age, but if left professionally 
untreated, epilepsy can have a chronic and often life-long progression.  

From the pathophysiological aspect of development, epilepsy is characterized by a 
sudden, paroxysmal disorder that is the result of pathological depletion of brain-neuron clusters. 
As can be understood from this Fisher's definition, the neuropsychological and behavioral aspects 
of pathology have a high impact on the occurrence of epilepsy and recurrence of epileptic seizures. 

In their epidemiology, epileptic seizures affect 1-2% of the general population and 4% 
of the pediatric population. Reports of incidence and prevalence of epilepsy vary by age. Research 
have shown that the highest incidence (233-100000 per year) is found in children younger than 1 
year; 60-1000000 per year in early childhood; 30-40-1000000 per year during adolescence that 
increase to 60-1000000 per year in advanced adulthood over 65 age old (Panayiotopoulos, 2010). 
Prevalence also increases with age, ranging from 2-3 \ 1000 at 7 years old to 4-6 \ 1000 at 15 years 
old (Panayiotopoulos, 2010). 

 

2. Malformations of cognitive development in school-aged children affected 
by epilepsy 

The affection of the cognitive field in school-age epileptic children also reveals some 
complex and heterogeneous aspects. Epilepsy itself does not imply an intellectual deficit, but 
studies have shown that there are disorders of specific neuropsychological functions in the 
intellectual quotient (IQ) of these subject groups. Neuropsychological symptoms are 
heterogeneous as are epileptic syndromes themselves and include language, memory or attention 
deficits, visual-spatial deficits, and learning disorders. In fact, cognitive-behavioral problems in 
children affected by epilepsy have been documented in the literature since the 19th century 
(Esquirol, 1838; Romberg, 1853).  

The nature of the relationship of epilepsy to cognitive and learning disorders can also 
be highlighted at these specific situations: epilepsy and learning disorders can be the consequence 
of the same cerebral impairment, and epilepsy can cause a cerebral lesion that subsequently 
develops a learning disorder. 

In such cases, pediatric age-related epilepsy can affect learning by developing an 
episodic dissociation of neural activity and high cognitive functions. This episodic dissociation 
may be responsible for the appearance of transient cognitive deficit associated with epileptic 
discharges (Aarts et al., 1984). Most neuropsychological research has focused on cognitive deficits 
in forms of focal epilepsy, such as frontal lobe epilepsy or temporal lobe epilepsy, due to the direct 
association of these types of epilepsies with cognitive disorders. 

After the 2015, scientific interest shifted to the neuropsychological analysis of 
generalized idiopathic syndromes, which are characterized a whole involvement of the cerebral 
cortex during the crisis, the absence of marked cerebral changes in neuroimaging and the presence 
of typical epileptic anomalies. Aldenkamp et al. (2004) have suggested that children with epilepsy 
are affected by the presence of specific cognitive problems such as short-term memory deficits, 
attention deficits, and a decline in school performance. In a more synthesized view, other authors 
have provided their analysis of the dynamics of affective cognitive functions in pediatric school-
age children as a result of epilepsy. Cornaggia has argued that cognitive functions relate primarily 
to the capacity of the human brain to process all information coming from the external and 
internal world and behavioral programming as a result of these processes. 

This capacity include the ability to maintain contacts with the external world, psychic 
vigilence and the ability to select and focus information through attention and data memory 
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(Cornaggia, 2001). In a synthesized form, in the cognitive areas affected by pediatric epilepsy, we 
might include: 

a. Executive functions, or the set of mental processes needed to process 
cognitive-behavioral schemas in a response to new or changing environmental 
conditions (Owen, 1997). These executive functions are connected firstly to cognitive 
flexibility and the ability to plan solutions to cognitive issues. These include the 
ability to program, modify and verify an action to achieve a specific goal, such as the 
ability of the young person to plan and represent at a mental level without requiring 
memorization of the stages necessary to accomplish this activity. The cognitive 
functions of these categories of subjects affected by epilepsy are essentially 
influenced by forms of orientation and organization in complex and conflict 
situations, which, depending on the age of the juvenile, may include various 
capacities.  Such categories may involve: the ability to plan and evaluate efficient 
strategies for problem solving and cognitive flexibility; control of inhibitory feedback 
and decision-making processes that support the selection of specific responses to 
environmental requirements; the attention control related to the explicit inhibitory 
and information activity abilities ;working and semantic memory that are fully 
activated in the performance of a task; verbal fluency, visual-perceptual and visual-
spatial capacity. Thus the disorders associated with these executive functions can 
occur with a multitude of issues in the subject's daily life and especially in his or her 
academic life. Dysfunctions may include inappropriate social behavior, difficulty in 
decision making and judgment, difficulty in developing, following and modifying 
plans, difficulty in organizing, lack of concentration and difficulty in different 
dimensions of memory. 
b. Visual-spatial capacity, which involves a set of processes that allow the 
individual the right of interaction with the external world. These skills consist on the 
ability to integrate information coming from the perceptual space to develop some 
spatial coordinating points that regulate the organization and use of the materials 
needed to perform the task. These skills are also embedded in a multitude of practical 
tasks of daily life. Visual-spatial deficits can thus be defined as a misconception of 
spatial relationships between objects or between an individual and an object that do 
not carry a homogeneous line of expression but appear in complex forms with non-
verbal attitude difficulties; difficulties in coping or drawing and difficulties in 
creating grapho-motor sounds; difficulties in spatial organization of holding a sheet 
of paper and line writing; difficulties in written calculations and geometry; 
difficulties in reading and visual adjustment. 
c. Verbal memory, which in the cognitive psyche refers to the memory of words 
and other linguistic abstractions; 
d. Spatial memory, which means that part of the memory that is responsible for 
recording environmental information and spatial orientation. Included here are both 
semantic and short or long-term memory. Semantic spatial memory allows the 
young to record and process all temporary information in order to achieve an 
objective. Short-term spatial memory allows different environments to be 
remembered and identified as well as to record spatial relationships between objects. 
Short-term memory represents a superior level as it allows the individual to record 
and remember the characteristics of his or her cognitive map. 
e. Language and linguistic capacities. This category includes the skills of 
understanding and using a complex, word-based communication system which 
consists on the ability to organize words and develop their expression and meaning. 
Throughout the semantic system are represented the conceptual knowledge related 
to the information on their significance and organized by conceptual categories 
(animals, parts of the body, places). Other research by Troyer et al. (1998) have 
shown that in subjects with lesions in the frontal lobus, phonemic verbal fluency is 
understood while semantic is relatively reserved. 
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In addition to the aspects of categorical influence, significant in the scientific review is 
the research based on the factors that affect the occurrence of cognitive disorders as a result of 
epilepsy, such as: the pathophysiology of epilepsy itself, other comorbid pathologies associated 
with it, paracological treatment, social stigma and deprivation of education, genetic factors or even 
changes in genomes associated with microelectric discharges in seizures. Scientific research in this 
line has been linked to the relationship between abnormalities in epilepsy and cognitive functions 
in developmental ages. 

The pattern of cognitive deficits associated with epilepsy at developmental ages carries 
a direct correlation with the localization of cerebral cortex functions. This phenomenon is mostly 
expressed in cases of focal epileptogenic lesions. In a more detailed form, the study of cognitive 
and behavioral comorbidity of epilepsy is complicated by numerous risk factors that may influence 
and modify clinical observations of neurocognitive performance. Kwan, Brodie (2001) and Lee 
(2010) have specifically elaborated these factors linked with the occurrence of cognitive disorders. 
Hermann and Whitman (2011) subsequently grouped these risk factors into three categories: 

 Neurobiological factors, including neuropathology and esiology of epileptic 
syndrome and many clinical variables (age of onset, duration of disease, seizure 
typology, therapeutic control, and presence of epileforms abnormalities  with 
epilepsy); 

 Psychosocial factors associated with chronicity of illness; 

 Iatrogenic factors associated with the typology of therapy, the amount of 
medicines and their effects, whether in terms of neurotransmitter modification and 
metabolic effects. 

The complexity of cognitive processes requires at the same time the coordination of 
different cerebral functions localized in different anatomical domains. The surface of our cerebral 
cortex is divided into 4 main lobes: frontal, parental, temporal and occipital. A fifth lobe, called 
insula lobe, is deeply localized between the frontal and temporal lobulus. Lobes are compound by 
a series of fields with different functions but closely related to other areas of the same lobe and the 
rest of the encephalus. 

These functional areas are represented by the Brodmann’s map (cited by Loukas et al., 
2011) that divides the cerebral cortex into 47 domains to which certain cerebral functions respond. 
In school age, the most common partial epilepsies comes from the middle temporal lobe structures 
and are thus associated with learning and memory disorders. Right parietal lobe lesions are 
associated with visual-spatial information processing deficits, whereas left parietal lobe lesions 
may exhibit impairment in the linguistic, reading, writing, and computing tasks. 

Prefrontal lesions are characterized by the abolition of changes in executive functions 
and are translated into deficits into planning, mental flexibility, adaptation and problem solving. 
Occipital lobe lesions are often associated with visual perception deficits or visual illusory 
phenomena. The frequency, gravity, and totality of seizures across cycles adversely affect 
children's cognitive deficits. The literature has recommended that early onset and duration of 
active disease (epilepsy) are associated with a worsening of cognitive deficits. 

 

3. Conclusions 

Even though its primary purpose, the present paper aims to compare the comorbidity 
of cognitive malformations with school-age epilepsy. It is equally important to elicit inferences 
about didactic re-education discourse and forms of effective psychoeducation for the modification 
of the subject lines not only in the curricular but also the extra-curricular domains of these 
subjects. Re-education is the process of assisting a system to re-adapt some of the previously held 
dimensions to be effectively and autonomously exercised by subjects in the future. 
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 This process plays an even more significant role in people who have difficulties or 
have lost their cognitive abilities due to epilepsy or epileptic seizures to encourage specialists to 
conceive of alternative ways of inter- and extra-curricular intervention and to acquire some 
specific skills throughout development. Children with cognitive impairment as a result of epilepsy 
may encounter difficulties in one or more abilities, so it is convenient to identify, for each case, 
small feasible objectives that children can practice and obtain by repeating them. The given task 
is very important especially in the beginning stages of these activities, to avoid frustration and to 
achieve the objectives. 

It may therefore be suggested the promotion of the curricula towards acquiring 
competencies in these children and to reinforce and refine it to its fullest extent. The interventions 
of clinical psychology and neuropsychology specialists in these populations are processes of 
support towards special education and assisted education techniques for their step-by-step 
training. 
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