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Research

Summary
The learning disorders have extensive bibliography, possibly 
because these difficulties show a major challenge for education 
professionals such as psychologists, educational psychologists and 
speech therapists. It is important to the work of an interdisciplinary 
team to rescue and modify educational strategies, aiming to improve 
the process of teaching and learning, taking into account the 
specificities of each student. Allying to the specific assessments of 
team members, is the neuroimaging recommendation in assisting 
in the diagnosis and structural and functional understanding of 
learning-related disorders. Currently the neuroimaging studies 
have been fundamental for the diagnostic conclusion regarding 
students for inclusion and are the target audience or special 
education students with SpecificFunctional Disorders (TFE). Such 
disorders, especially Dyslexia and Dyscalculia, as well as learning 
difficulties arising from ADHD are studied interdisciplinary by the 
medical community (especially by neurologists and neurologists) 
and the technical health-education because the child who has 
these disorders inevitably present changes in developing aspects of 
social relationships, school performance and family tract. Thus, we 
understand the complementarity between the approaches, enabling 
diagnosis of TFE is carried out by a specialized team, using data 
from the interpretation of neuroimaging, seeking the realization of 
interdisciplinary strategies, as a way to provide the best treatment 
for the subject in question and for primary optimization of their 
school performance, influencing the welfare of children in the 
various aspects of its development.
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Introduction
It can be seen easily in any search method of scholarly articles, the 
vast literature dealing with child development and learning in the 
cognitive aspect. You can consider the related issue of disorders, 
disorders and learning disabilities [1]. It is necessary to analyse 
interdisciplinary approach aspects related to learning, in order 
to reach an accurate diagnosis. An interdisciplinary team has a 
key role in advising the school staff, providing information and 
guidance on the special educational needs of children [2]. When 
the formal Psycodiagnostic assessment is complemented by 
activities investigating the child’s development from the perspective 
of neuropsychology, the evaluation procedure gains richness and 
variability of interpretation, because this approach facilitates the 

understanding of the learning process, establishing the relationship 
between the higher mental functions and executive functions, with 
the symbolic learning [3]. Neuropsychology studies of disorders of 
the higher mental functions produced by changes in brain function. 
Many neuropsychological methods seek to know the relationship 
between psychological processes and brain damage, trying to show 
how psychological processes are disturbed by physical or functional 
lesions of the nervous system [4]. The disorders can occur in areas 
of the stimulus arising from the middle of reception, integration 
/ or processing of information in response expression. The brain 
is the Integrator system between the environment and learning. 
Therefore, one can understand that currently, many neuroimaging 
techniques can facilitate the understanding about the anatomy, 
physiology and functioning of the brain [5]. For greater diagnostic 
accuracy, there is a need for approaches to establishing associating 
neuropsychological evaluation process and the techniques, 
methods and results of neuroimaging. Thus, we understand the 
complementarity between the approaches, enabling diagnosis 
of TFES be carried out by a multidisciplinary team using data 
collected through the interpretation of neuroimaging, seeking 
the realization of interdisciplinary strategies to provide the 
best treatment for the subject in question and thus the primary 
optimization of their school performance, influencing the welfare 
of children in the various aspects of development [6]. In addition 
to general examinations of neurological condition, it is important 
to request and interpretation of neuroimaging. Neuroimaging 
methods are the most requested; computed tomography (CT) 
and magnetic resonance imaging (MRI). This without forgetting 
the simple radiograph of skull to organize the search, for example, 
calcifications, as occurs in cases of congenital toxoplasmosis. These 
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imaging modalities are linked to the investigation of structural 
defects. Already examinations neuroimaging combine structure 
information to the operation and are undoubtedly important 
tests for functional and structural diagnosis of learning disorders 
or its comorbidities. These functional tests are very helpful in 
understanding how to give many of the daily activities such as 
watch, read, write, speak, plan movements, and can help in the 
understanding of each step involved in the learning process [7].

Objectives
To understand the interpretation of neuroimaging as a comple-
mentary tool to the investigative process and diagnosis of disorders 
Specific Functional (TFE) in schoolchildren.

Materials and Methods
This study focused on literature about the Specific Functional 
Disorders (TFE). It was also necessary to study about the 
evaluation, striving for the literature related to this procedure 
neuropsychological interpretation of the subject having the said 
disorder. A survey was carried out about which neuroimaging 
techniques that has been used to complement the diagnosis of 
TFE’s. Based on this review, a theoretical study of the interrelation of 
research of learning disorders practices was performed. The research 
is a qualitative approach of understanding and as a promising way 
of conducting research in the area of education, taking a survey 
of interpretive approach. One of the types of qualitative research 
is the literature that comes with the proposal of the work herein. 
The research is the examination of diverse materials that can be 
re-examined and, from that, complementary interpretations are 
created. Also part of bibliographic research location sources for 
data collection to understanding a certain topic. Literature can 
be consulted, thus expounded around current scientific articles 
and books based on dealing with the issue of Neuropsychology, 
Learning Disorders, and the correlation between these themes and 
the use of neuroimaging techniques [8].

Results
Learning disorders are a heterogeneous character, being composed of 
a category of specific disorders and academic fields may be classified 
as learning disorders in: reading disorder; disorder of mathematics 
and disorder of written expression [9]. The functions of attention, 
memory and executive functions assume a high importance role 
when the act of learning isneuropsychological evaluated. Hence 
the importance of losses in learning that is due to ADHD. ADHD 
(attention deficit hyperactivity disorder) is the most common 
among children and adolescents, and the statistics, according to 
the World Health Organization (WHO) shows that between 3-5% 
of children in the world have this disorder. Usually, in over half the 
cases diagnosed in childhood and adolescence, the disorder follows 
the individual into his adult life [10]. For the characteristic of being 
a fairly common disorder among children, there are a lot of students 
who have symptoms of inattention, restlessness and impulsivity 
that, for these reasons, have difficulties in social development, 
school performance and often these difficulties accompanying 

the subject in family life. Being a neurobiological disorder, with 
the already listed genetic causes, the investigation of the origin of 
ADHD focuses on the involvement of the central nervous system, 
genetic and environmental factors (including the use of tobacco by 
the mother during pregnancy, emotional stress during pregnancy, 
low birth weight of the child at birth, trauma, poisoning or brain 
damage caused by metabolites), and is usually diagnosed by the 
paediatrician or paediatric neurologist [11]. The Attention Deficit 
Disorder and Hyperactivity Disorder (ADHD) is a neurological 
disorder that does not necessarily follow from organ damage. 
There is a kind of compensation in the course of aging, and the 
milder symptoms in adulthood. Concomitantly with ADHD may 
experience other learning disorders as well; psychopathological 
and emotional disorders. ADHD is characterized by its changes 
in motor systems, perceptual and cognitive behaviour. Thus 
compromising the learning of children withintellectual potential 
within the average. The DSM 5 (Diagnostic and Statistical Manual) 
Diagnostic and Statistical Manual of Mental Disorders defines 
ADHD as a persistent pattern of inattention and hyperactivity more 
frequent and severe than that typically observed in individuals at a 
similar level of development [12]. Within the neurosciences, there is 
an increasing interest of professionals in this area of neuroimaging 
techniques, especially Positron Emission Tomography (PET), 
Positron Emission Single Photon (SPECT) and functional magnetic 
resonance imaging (fMRI). With these methods, it is possible, 
besides the display of brain structure, to obtain key information 
of complex brain function activities, namely by these techniques, 
it is possible to study brain activation of individuals. Both PET as 
with SPECT can study brain chemistry, neurotransmission (pre 
neurons and postsynaptic) and other brain functions [13]. As a 
predominantly functional disorder, ADHD can be widely studied 
by neuroimaging techniques. When it comes to MRI research, there 
is commonly found reduced brain volume in the frontal structures, 
flow rates, in the basal ganglia and cerebellum. Already with 
functional magnetic resonance imaging (fMRI), you can see the 
reduced activity of the tonsils and increased activity of premotor 
structures [14].

Figure-1: Fonte Shaywitz (2003).

(A) area for the pro�uction of wor�s (�RILL area), (B) area for the un�er�
stan�in� of the wor� (Wernicke’s area), (C) area for the un�erstan�in� 
of the form of wor�s (an�ular �yrus).
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Discussion
Dyslexia often accompanies disorders in the learning of writing, 
spelling, grammar and wording. It applies to a situation in which 
the child cannot read as easily as children of the same age, although 
possess normal intelligence [16]. Through literature, we find 
related work with medical images associated with learning-related 
problems. At this point, we present Hoeft et al. [17] showing that 
adults and children with dyslexia have reduced activity in the 
temporoparietal cortex in functional magnetic resonance imaging 
studies. This study used a control group matched for factors 
such as age and intelligence coefficient whose ability and reading 
performance, for example, was higher than the dyslexic group. 
The results of this research [17] showed that the group of dyslexic 
children exhibited reduced neural activity in the left temporoparietal 
cortex and other brain areas. These data are in agreement with data 
obtained in the study of dyslexia by fMRI Route, Pedroso[7] which 
showed low activation of the cerebral cortex in areas intended for 
reading comprehension, such as Wernicke’s area and the angular 
gyrus and compensatorily a greater activation of the above areas, 
as the drill and the inferior frontal gyrus. Reitz et al. [18] compared 
patients with dyslexia and dysgraphia from fMRI scans and 
showed that Broca’s area is more active in dyslexics. Data from this 
study corroborates with dyslexia characteristics. It is known that 
in dyslexia there is decreased activity in the areas of Wernicke and 
angular gyrus, both are related to understanding speech.

Figure-2: Fonte Reitz et al. (2013).

FMRI left brain in patients with; (A) �ys�raphia, (B) �yslexia

Conclusion
With the constant improvement of neuroimaging you can use 
these techniques in various fields. With respect to the education 
neuroimaging-intersection, it can be said that education has much 
to gain, especially when it comes to assessment and diagnosis of 
learning disorders. It is through the reading and interpretation 
of neuroimaging, is a simple x-ray used for so long in medicine, 
such as using the most current tools, such as fMRI, which can 
understand neurophysiological and neurobiological aspects of the 
brain, supporting and assisting in the understanding of learning 
disorders mentioned,  and the specific functional disorders. It is 
still possible, by the advent of modernization of neuroimaging 
techniques, to understand, confront and bring together data that is 
collected in psychoeducational and neuropsychological evaluations. 
This is also important to improve the means and methods used for 
assessing students with some disorder, and to draw up intervention 
procedures that make the most effective corrective processes. And 
that goes for the diagnosis and intervention of specific functional 
disorders.
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