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Motor perceptual functions of children with clefts
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MOTOR PERCEPTUAL FUNCTIONS OF CHILDREN 
WITH CLEFT LIP AND PALATE
Funções percepto-motoras de crianças com fissura 
labiopalatina
Funciones perceptivo-motrices de niños con fisura 
labiopalatina

RESUMO

Objetivo: Investigar as funções neuropsicológicas perceptuais visomotoras de crianças com 
fissura labiopalatina. Métodos: Estudo observacional, prospectivo, transversal, descritivo, 
realizado em um hospital de referência para anomalias craniofaciais no período de agosto/2012 
a fevereiro/2013. Participaram 50 crianças de ambos os sexos, 25 com fissura labiopalatina 
compondo o GI e 25 como grupo controle, GII, com idade de 10 anos. Utilizaram-se para a 
avaliação os testes Matrizes Progressivas Coloridas, Gestáltico Visomotor e as subprovas de 
Exame Neuropsicológico, seguidos de aplicação estatística, utilizando-se testes de promoção 
e correlação (Fischer) ao nível de significância de 5%. Resultados: O grupo com fissura 
labiopalatina demonstrou desempenhos abaixo da média esperada para a idade, sendo o 
grupo com o tipo transforame labial o mais prejudicado na performance da competência 
perceptual visomotora. Os tipos de fissura pré e pós-forame obtiveram escores na média, com 
pontuações pareadas ao grupo controle. Conclusão: As crianças com fissura labiopalatina 
do tipo transforame mostraram-se mais vulneráveis a alterações nas funções visomotoras. 
Além disso, as habilidades nos domínios perceptivos construtivos estão relacionadas a 
desempenhos classificados abaixo da média esperada para a faixa etária na população-alvo.

Descritores: Neuropsicologia; Fissura Palatina; Percepção.

ABSTRACT

Objective: To investigate the neuropsychological visual-motor perceptual functions of 
children with cleft lip and palate. Methods: Observational, prospective, cross-sectional, 
descriptive study, held at a referral hospital for craniofacial anomalies in the period from 
August 2012 to February 2013. The study included 50 children of both sexes, 25 of them with 
cleft lip and palate, comprising GI, and 25 children as control group, GII, aged 10 years. For 
evaluation, the study applied the Coloured Progressive Matrices, the Visual-Motor Gestalt 
Test, and Neuropsychological Subtests Examination, followed by statistical evaluation, using 
promotion and correlation tests (Fischer) at 5% significance level.  Results: The group 
with cleft lip and palate showed performance below the expected average for their age, the 
group with the trans-incisive foramen cleft type being the most affected in the performance 
of visual-motor perceptual competence. Pre- and post-foramen cleft types obtained average 
scores, with values matching the control group. Conclusion: Children with cleft lip and 
palate of trans-foramen type were found more liable to present disorders in visual-motor 
functions. Furthermore, skills in the perceptual and constructive domains are related to 
performances classified below the expected mean for the age range in the target population.

Descriptors: Neuropsychology; Cleft Palate; Perception.
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RESUMEN

Objetivo: Investigar las funciones neuropsicológicas perceptivo-
motrices de niños con fisura labiopalatina. Métodos: Estudio 
observacional, prospectivo, transversal, y descriptivo realizado 
en un hospital de referencia en anomalías craneofaciales entre 
agosto/2012 y febrero/2013. Participaron 50 niños de ambos 
los sexos, 25 con fisura labiopalatina en el GI y 25 en el grupo 
control, GII, y edad de 10 años. Se utilizó los testes de Matrices 
Progresivas de Colores, Gestáltico Visomotor y las subpruebas 
de Examen Neuropsicológico en la evaluación seguidos de la 
estadística utilizándose las pruebas de promoción y correlación 
(Fischer) con un nivel de significación del 5%. Resultados: El 
grupo con fisura labiopalatina demostró desempeños abajo 
de la media esperada para la edad siendo el grupo con el tipo 
transforamen labial el más perjudicado en la actuación de la 
competencia perceptual visomotora. Los tipos de fisura pre y 
pos-foramen tuvieron puntuaciones dentro de la media con las 
puntuaciones pareadas con el grupo control. Conclusión: Los 
niños con fisura labiopalatina del tipo transforamen fueron 
más vulnerables de alteraciones de las funciones visomotoras. 
Además, las habilidades de los dominios perceptivos constructivos 
están relacionadas con desempeños clasificados abajo de la media 
esperada para la franja de edad de la población investigada. 

Descriptores: Neuropsicología; Fisura del Paladar; Percepción.

INTRODUCTION

Perception can be defined by the entry of sensory 
impression in the consciousness, helping the subject to build 
an image of themselves and the environment that surrounds 
them. This process of transforming reality results in 
subjective, personal impression, involving the mobilization 
and operation of the central brain mechanisms(1,2).

For the interpretation of sensory signals to take 
place in the processing of visual information, it demands 
the activation of the mechanisms of attention, so that 
the subject becomes aware of the surrounding stimuli, 
recognizing and/or comparing them to the information 
already stored in memory. That way, the individual can 
process information, make decisions, and act according to 
what they feel most appropriate to the situation(3). Visual 
perception is a cognitive function through which the 
information on the visual environment becomes available 
in the consciousness(4),  being one of the main routes for 
transmission and access to information that is later used 
in the construction of mental representations and one of 
the most important senses in children’s neurological and 
psychomotor development(5).

Recent investigations in the field of Psychology, 
with neuropsychological studies of children with cleft lip 
and palate, have shown impairments in several cortical 

functions, including those related to attention, perception, 
language, and memory, with consistent impact on school 
learning(6-10).

Although traditional literature tends to give an 
environmental explanation to behavior, learning, and 
neuropsychological features(11), more recent studies have 
demonstrated, through brain imaging, greater biological 
interaction, based on neuronal and direct differences in 
neuromaturation in children with cleft lip and palate(12-14).

The central nervous system (CNS), fundamental to the 
development of the craniofacial complex, emerges from 
the neural plate, which curves inward to form the neural 
tube, as its enlarged anterior end is segmented into three 
vesicles, thus leading to the development of forebrain 
(prosencephalon), midbrain (mesencephalon), and hindbrain 
(rhombencephalon). The expansion of the forebrain gives 
rise to the frontonasal process, and the neural crest cells, 
derived from the middle and posterior brain, migrate to the 
area of the pharyngeal arches, which are closely related to 
the development of the middle and lower regions of the 
craniofacial complex(15,16). Midline defects, mostly caused 
by incomplete differentiation, include CNS anomalies 
(corpus callosum and cerebellar abnormalities etc.), median 
facial clefts, clefts of lip/palate/jaw/larynx, among others(17), 
and are liable to lead to several facial phenotypes.

One of the most well-documented findings in literature 
on longitudinal outcomes of children with cleft lip and palate 
(CLP) is the increased risk for language disorders (affecting 
receptive, expressive, semantic, pragmatic, or verbal 
memory abilities), with impairment severity associated 
with the length of the cleft palate(18-24). Recent research 
findings provide prospective evidence of neurobiological 
association between cleft type and neuropsychological, 
academic factors, and distinct behavioral profiles(13,25).

Recent studies in the field of Psychology, with 
neuropsychological investigation of children with cleft lip 
and palate at school age(6-9,12,13), have shown losses in several 
cortical functions, including those related to attention, 
perception, language, and memory, with consistent 
impact on school learning. The child in elementary school 
experiences requirements for the learning process and 
demands the development of more effective cognitive 
abilities.

Literature provides few studies on the 
neuropsychological cognitive functions of children with this 
anomaly. Therefore, studies that seek this apprehension may 
represent an important contribution towards understanding 
the learning of children with cleft lip and palate and thus help 
to develop prevention and rehabilitation programs, enabling 
greater educational and social insertion, and minimizing 
conflicts possibly arising from prejudice generated by the 
physical appearance.
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Comparing the verbal and nonverbal performances 
of children with different types of CLP can contribute to 
greater understanding of the condition and provide specific 
rehabilitation parameters for this population. With this view, 
this study aimed to investigate the neuropsychological, 
visual-motor perceptual functions of children with cleft lip 
and palate.

METHODS

This is a cross-sectional, prospective, observational 
and descriptive study, with 50 participants of both sexes, 
aged from 10 years to 10 years and 11 months, held at 
the Craniofacial Anomalies Rehabilitation Hospital of 
the University of São Paulo (Hospital de Reabilitação de 
Anomalias Craniofaciais da Universidade de São Paulo - 
HRAC -USP) and at Mercedes Paz Bueno State School, 
both in the city of Bauru, São Paulo, Brazil, from August 
2012 to February 2013.

Two groups were formed: GI, comprising 25 
participants with cleft lip and palate, 5 of them with pre-
foramen cleft type, 5 post-foramen, and 15 trans-foramen; 
and GII, with 25 participants from public schools, without 
other changes, composing the control group.

The inclusion criteria for GI were: being within the 
age range proposed for the study, from10 years to 10 years 
and 11 months; being enrolled in HRAC-USP; presenting 
pre- foramen, post- foramen, or trans-foramen cleft lip and 
palate, whether unilateral or bilateral; intellectual level 
on average (III), below (IV), or above (I and II) average; 
without neurological diagnosis, intellectual impairment, or 
sensory deficits. Inclusion criteria for GII: being within the 
age range proposed for the study, from10 years to 10 years 
and 11 months; being enrolled in regular public elementary 
school; intellectual level on average (III), below (IV), or 
above (I and II) average; without neurological diagnosis, 
intellectual impairment, or sensory deficits.  

For evaluation, the following tests were used: Raven’s 
Coloured Progressive Matrices(26), which evaluates the 
overall intellectual level, by means of three series, each 
with 12 pictographic problems, in which the child must 
deduce the relationships and extract the meaning of a 
conflicting situation; Bender Visual-Motor Gestalt Test(27), 
which aims to assess the child’s visual-motor maturity 
through the identification of distortions in the perceptual-
motor graphic layout, regarding the angle, orientation, and 
relative position; Neuropsychological examination(6-8, 28),  
consisting of ten exams, with specific subtests, aimed at 
the analysis of higher cortical functions in 7- to 12-year-
old children. In the present study, the visual perception tests 
were selected, including four subtests: 1) Perception of 

objects and drawings; 2) spatial orientation; 3) intellectual 
operations in space; and 4) visual retention and recovery.

The scoring and interpretation criteria were adopted 
according to the regulations of each instrument. Angles, 
spatial orientation, and relative position were considered in 
the visual-motor subtests.

After the accomplishment of research ethical 
procedures involving the participants and their parents or 
guardians (signature of Informed Consent Form), the tests 
were applied by an evaluator, psychologist and author of 
this study, with expertise in instrumentation of the material. 
The tests were performed in previously arranged rooms, in 
the facilities of the participating institutions, under proper 
control of variables (light, noise, and privacy) that were 
likely to interfere in the proceedings. After their application 
to the participants, the obtained data was recorded in specific 
protocols, without the presence of parents/guardians, and 
organized into sheets.

Described in absolute (n) and relative (%) numbers, 
data was subjected to statistical analysis, using ratio and 
correlation tests (Fisher), adopting significance level at 5% 
to assess statistically significant differences. 

This research had its project approved by the Ethics 
Committee for Research on Human Beings of the 
Craniofacial Anomalies Rehabilitation Hospital (HRAC-
USP), Opinions No. 86443/2012 and No. 262,625/2013, in 
accordance with resolution No. 466/2012 of the National 
Health Council, and the participating children had their 
Consent Forms signed by their parents or guardians.

RESULTS

Regarding the characterization of GI, there was a 
predominance of females (n=14; 56%), enrolled in the 
5th year of elementary school (n=13; 52%). In GII, male 
participants were the majority (n=18; 72%), also mostly 
attending the 5th year of elementary school. As for the 
type of cleft, there was a predominance of participants with 
trans-foramen cleft (n=15; 60%). 

As for the evaluation of the intellectual level, 19 (76%) 
participants in GI had scores on average, and 6 (24%) were 
above the average; in GII, 10 (40%) were on average, and 15 
(60%) were above. According to eligibility criteria for the 
current study, no participants had scores below the average; 
the intellectual level was thus stratified by convenience.

In the visual perception tests of the Neuropsychological 
Examination, out of 25 participants in GI, 10 (40%) 
answered correctly 100% of the questions, being above the 
expected average for this age; 11 (44%) were on average, 
and 4 (16%) scored below the mean (considered below with 
20% of accuracy). The results of both groups demonstrated 
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ability in the perceptual function, given the performances 
found on average and above the average: in tasks related to 
“drawing design” (n=21; 84% of GI participants), “objects 
in the drawing” (n=20; 80% of GI participants), and “spatial 
orientation” (n=18; 72% of GI participants); in GII, 23 
(92%) of the participants reached that performance, in all 
three tasks. 

The performance on perceptual cognitive activities, 
classified on average in the “spatial operations”, was lower 
for both groups: 13 (52%) in GI and 20 (80%) in GII. Table 
I shows the number of participants in the tests of visual 
perception with scores on average, above and below the 
average expected for their age.

On the characterization of the visual perception through 
Neuropsychological Examination, according to cleft types, 
it was observed that 23 (92%) subjects reached scores above 
the expected average (Table II). The subtest “intellectual 
operations in space” was found to be the most troublesome 
for participants with pre-foramen cleft, compared to other 
types.

When the visual-motor subtest was analyzed in GI, 
in relation to angles construction, orientation and relative 
position, the overall result indicated 6 (24%) participants 
with score above the average, 7 (28%) on average, and 12 
(48%) below. In the subtest involving angles, 10 (40%) 
subjects performed above average, 7 (28%) on average, and 
8 (32%) below. In spatial orientation, only 2 (8%) subjects 
were above average, 9 (36%) on the average, and 14 (56%) 
below. In the subtest on relative position, 10 participants 
obtained score above the expected average, 8 were on 
average, and 7 were below the average (Table III).

In GII, the subtest on angles resulted in 7 participants 
above average, 13 on average, and 5 below. In the spatial 
orientation subtest, 3 were above average, 12 on average, and 
10 below. In the subtest on relative position, 6 participants 
scored above the expected average, 4 on average, and 5 
below average (Table III). Thus, comparing the two groups 
descriptively, there was a discrepancy regarding visual-
motor maturity. GI had fewer subjects (n=13; 52%) on the 
average scoring and above it, evidencing in the sample 

Table I - Number of participants in classifications attained in visual perception tests of the Neuropsychological Examination 
in GI (group I) and GII (group II). Bauru, SP, 2012-2013.

Classification               Figure drawing Objects in drawing Spatial orientation Operatios in space
GI GII GI GII GI GII GI GII

Above average 10 18 08 15 06 13 03 12
On average 11 05 12 08 12 10 10 08
Below average 04 02 05 02 07 02 12 05

GI: Group I; GII: Group II.

Table II - Visual perceptual results of GI (group I) according to the types of clefts. Bauru, SP, 2012-2013.

Figure drawing 
(%)

Objects in drawing 
(%)

Spatial orientation 
(%)

Operations in space
(%)

Cleft Type Pre Post Trans Pre Post Trans Pre Post Trans Pre Post Trans
Above average 80 100 93 100 80 73 60 60 80 40 60 47
On average 0 0 0 0 0 0 0 0 0 0 0 26
Below average 20 0 7 0 20 27 40 40 20 60 40 27

Pre: pre-foramen; Post: post-foramen; Trans: trans-foramen.

Table III - Results of visual-motor subtests in GI (group I) and GII (group II). Bauru, SP, 2012-2013.            

Subtests

GI GII

Below average On average Above average Below average On average Above average
Angle 08 07 10 05 13 07
Orientation 14 09 02 10 12 03
R e l a t i v e 
Position 07 08 10 05 14 06

Global 12 07 06 08 03 14
GI: Group I; GII: Group II.
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a representative contingent of participants with global 
visual-motor immaturity (n = 12; 48%) compared to the 
control group (n=17; 68%). When the subtests results 
were analyzed, “spatial orientation” was found to be the 
ability with  more deficits evidenced in GI (n = 14; 56%). 
However, the statistical analysis with use of Fisher’s exact 
test showed no statistically significant correlation in the 
comparison between groups (Table IV).

By analysing the visual-motor results according to the 
different types of cleft in GI, the results were below the 
average in all sub-items (global, angles, spatial orientation, 
and relative position) in participants with the trans-foramen 
type of cleft (n=16, 67 %; n=10, 40%; n=16, 67%; n=10, 
40%; respectively, for the said sub-item). In the perception 
“angles”, better performance was found in the pre-foramen 

cleft group (n= 20, 80%; n=25, 100%, n=20, 80%; n=25, 
100%; respectively, in relation to that sub-items), as shown 
in Table V.

Comparison of GI and GII results in relation to the 
overall score of visual-motor tests yielded the following 
scores: 7 (28%) participants in GI and three (12%) in GII 
were on average; 3 (12%) participants in the GI and 8 (32%) 
in GII were below average; and 5 (20%) in GI and 14 (56%) 
in GII were above average.

Thus, as for the different types of cleft within GI, 
visual-motor and visual perceptual results showed that 
subjects with trans-foramen cleft had below-average results 
in all sub-items of the instruments used, including the 
overall score.

Table IV - Comparison of groups and number of subjects according to classifications (on, above, and below average) in the 
results of Neuropsychological Examination in GI (group I) and GII (group II). Bauru, SP, 2012-2013.

Classification

Above average On average Below average p

Group I 10 (40.00%) 8 (32.00%) 7 (28.00%)
0.94

Group II 8 (32.00%) 10 (40.00%) 7 (28.00%)

*p value

Table V - Global and partial results in visual-motor perceptual subtests in different types of cleft. Bauru, SP, 2012-2013.

Cleft Type
Global 

(%)
Angles 

(%)
Spacial Orientation 

(%)
Relative Position

(%)
Pre Post Trans Pre Post Trans Pre Post Trans Pre Post Trans

Above average 40 40 13 40 60 33 0 20 6 60 80 20
On average 40 40 20 60 0 27 80 20 27 40 0 40
Below average 20 20  67 0 40 40 20 60 67 0 20 40

Pre: pre-foramen; Post: post-foramen; Trans: trans-foramen.

DISCUSSION

Children with cleft lip and palate are more vulnerable 
to distortions in the interpretation of sensory signals in the 
processing of perceptions(29). Such changes are likely to 
affect the essential skills of learning processes, giving rise 
to speech and auditory processing disorders, and difficulty 
in socialization, resulting from the very fissure conditions. 
Consequently, the association with school failure is 
evidenced in these children(30-32).

The group with cleft lip and palate (GI), aim of this 
study, was composed of participants with preserved 
intellectual level, without syndromic conditions or other 

associated developmental deficits. Although the control 
group had more participants ranked above average than 
GI, the sample did not include participants with intellectual 
impairment, which could represent an important bias in 
affected cognitive tests. The intellectual conditions of GII, 
however, did not represent evidence of major discrepancies 
in performance in the assessed cognitive tasks compared to 
GI.

This study evaluated the visual perception of children 
with cleft lip and palate (GI), compared to the control group 
without that condition (GII). In GI, regarding the intellectual 
capacity, by using spatial and temporal reasoning, 19 
subjects presented results on the expected average, while 
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6 subjects were above the average. That competence could 
represent a guarantee of good performance in visual-
spatial tasks, which did not happen in the current study, 
thus making it possible to understand the involvement 
of different processing routes(2,12,23). Non-verbal spatial-
temporal reasoning for the understanding of visual stimuli 
involves temporo-occipital cortical pathways, and building 
responses involves connections between motor areas, 
supplementary motor areas, and the prefrontal cortex(2). 
Moreover, the inhibitors systems are implicated, as well 
as reticulum systems involved in energy metabolism, 
both modulating sensitivity, posture, and tone, ensuring 
programming and planning of the sequence of actions 
demanded for the accomplishment of the task(2,33).

In this study, visual-motor performance was below 
average in GI, mainly due to low scores obtained in subtest 
“orientation”, which assesses the children’s skills to respond 
in terms of perceptual and motor spatial organization. In a 
study(33) with 190 10-year-old children, referred for clinical 
and psychological treatment with complaints about low 
academic performance, 81.1% had below-average results 
in visual-motor tests similar to those used in this study, 
but the errors were mainly found as distorting shape 
and rotation, which typifies difficulties related to the 
orientation of the figure in the test. Other study(34) held with 
adolescents with cleft lip and palate identified in the sample 
difficulties in skills related to the accomplishment of visual-
motor perceptual tasks and verified the effectiveness of a 
remediation program in the rehabilitation of these affected 
skills. The results of the current study corroborate the 
identification of impaired visual-motor functions, with 
errors most frequently found in the item “orientation”.

Taking into account that motor skills represent the 
basic process of adaptation and learning, through which 
the individual can assimilate and accommodate the 
knowledge(35), the lack of integration between neurological 
organization and tone regulation can be an interfering factor 
the way children perform both their recreational or academic 
activities, whether in the construction of angles, spatial 
orientation, or relative positioning in copies of figures(35).  In 
this study, the preserved intellectual levels and the overall 
visual perception at satisfactory levels in GI allowed to 
infer that the preserved trophic resources, in this sample, 
are favourable to optimized academic performances. 

Participants with the trans-foramen type of cleft lip and 
palate had the most impaired performances in visual-motor 
subtests in this study. This type of cleft is one of the most 
complex orofacial changes, which brings malocclusion 
problems and limitations in feeding, swallowing, breathing, 
and in speech(36,37). Whereas the evolution and motor 
control, not only of the orofacial segment, but of the whole 
individual, depend on the maturation of the nervous system 

and on sensory and motor experiences, children with 
limiting changes can be deprived of such maturation(35,36) .

Acquisition of motor skills is integrally linked to 
the development of awareness of the body, space, and 
time, which constitute basic domain components for both 
motor learning and for activities performance in school 
education(38). Children with pre-foramen cleft, whose 
deformity is restricted to the primary palate, undergo 
reconstructive surgeries from three months of age on, 
having their entire anatomical lip structure reconstituted, 
favouring rehabilitation, psychosocial insertion, and the 
consequent adjustment in academic skills development(38).  

The skills to build “angles”, important in formal 
learning of writing, were analyzed in this study by means 
of the visual-motor tests. The best performance was found 
in participants with pre-foramen cleft, compared to other 
types. These findings corroborate the results of other 
studies(6,13,33).

Among the neuropsychological functions, visual 
perception is crucial to academic achievement and a major 
resource for the child’s neurological development(39). The 
subtest “operations in space” of the Neuropsychological 
Examination, involving perception and motor skills, was 
the most troublesome for both groups in this study, and a 
great part of the participants (48%) in GI were classified 
below the average. A research(6) developed with children 
with cleft lip and palate assessed the graphic-perceptual-
motor skills related to visual-spatial function and identified 
deficits in 58% of the participants, corroborating the 
lower classification evidenced in this study. The activities 
demanded self-regulation and self-direction of the child 
in the execution, with planning and control of systematic 
movements for the accomplishment of the task. That way, 
the visual-motor perceptual cortical functions proved 
immature.

This study showed that participants with trans-foramen 
cleft had below-average performances in all visual-motor 
subtests and in those within the Neuropsychological 
Examination that are related to spatial orientation and 
operations in space. As the trans-foramen cleft has the 
full and simultaneous involvement of the primary and 
secondary palates, extending from the lip to the uvula, and 
across the alveolar ridge, there are greater anatomical and 
functional impairment(34), requiring constant support for the 
realization of certain activities, including handling. In result, 
the development of visual-motor skills for acquirement of 
independence in daily life appears sometimes hindered in 
its efficiency and, therefore, in activities requiring visual-
motor integration, performance may prove to be lower 
than expected for the age. These findings were similar to 
those obtained in another study(7) about visual-constructive 
dyspraxia in 77 children with cleft lip and palate; its 
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results pointed to difficulties in tests of spatial orientation, 
indicating deficits in neuropsychological visual-constructive 
perceptual skills.

It is expected that the results of this study may 
contribute to enhance the available knowledge on the 
cognitive functioning of children with cleft lip and palate, 
enable greater understanding of the evidenced difficulties 
and, in consequence, promote interventions at earlier ages 
in relation to the elementary school education.

Although deficits in visual-motor perceptual skills of 
children with CLP are evident, there are still uncertainties 
regarding a likely influence of the cleft type on the deficit 
patterns. The cognitive development of individuals with 
cleft lip and palate focusing on the neuropsychological 
functions is still little investigated in the specific literature 
we reviewed and should be assessed within the public 
health to assist thousands of children facing such condition.

In order to identify losses arising from the underlying 
disease and others due to cognitive difficulties and 
environments lacking proper stimulation, the differential 
diagnosis will conduct guidelines and interventions 
adjusted to formal learning of children with cleft lip and 
palate. It is important that new research take place, with a 
more significant number of participants, to foster interest in 
the subject, and thus develop studies that may provide more 
conclusive answers.

Deficient resources and mechanisms of sensorineural, 
neuromotor and/or neurolinguistic nature influences on the 
cognitive, affective, and social development of children, 
impacting on educational and social aspects of school 
learning. The existence of scientific evidence showing the 
contribution of health to the quality of life of individuals 
with cleft lip and palate is undeniable. It is also known that 
aspects of the social life are contributing factors to health 
promotion.

However, it takes more than access to quality medical 
care services, as it requires healthy public policies and an 
effective intersectoral coordination of government and the 
conscious mobilization of the general population in the 
adjustment of subjects with such abnormalities. The birth 
of a child with anomaly could destabilize both the child 
and the family, with unfulfilled expectations and resulting 
conflicts in its structure and functioning.

Thus, the health team treating children with CLP, 
including the Neuropsychology professionals, play an 
important role in child development, support for families, 
and promoting adherence to treatment. This involves a 
professional performance that takes health integrality as a 
reference, with the concept of humanization of care, and the 
user embracement by the staff, providing support from birth 

until the end of the treatment process, and in subsequent 
monitoring as well.

This includes the potential demands of the child 
enrolled in the school system, with academic learning 
and the need for actions involving the family and school 
institution. Thus, the identification of inherent resources of 
children with CLP can be a very significant differentiator in 
building their self-esteem and providing them instruments 
for better adjustment facing the challenges of learning in the 
academic context.

CONCLUSION

This study showed that children with trans-foramen 
type of cleft were more vulnerable to changes in visual-
motor functions. In addition, it was found that the skills 
in construction and perceptual domains are related to 
performance ranked below the expected average for this age 
group in the target population.

REFERENCES                          

1.	 Vianna JA, Lovisolo HR. A inclusão social através do 
esporte: a percepção dos educadores. Rev Bras Educ 
Fís Esp. 2011;25(2):285-96.

2.	 Lent R. Cem bilhões de neurônios: conceitos 
fundamentais de neurociência. Rio de Janeiro: Atheneu; 
2010.

3.	 Matias CJ, Greco PJ. Cognição & ação nos jogos 
esportivos coletivos. Ciênc Cogn. 2010;15(1):252-71.

4.	 Souza AV, Capellini SA. Percepção visual de escolares 
com distúrbios de aprendizagem. Rev Psicopedag. 
2011;28(87):256-61.

5.	 Messa AA, Nakanami CR, Lopes MCB. Qualidade de 
vida de crianças com deficiência visual atendidas em 
Ambulatório de Estimulação Visual Precoce. Arq Bras 
Oftalmol. 2012;75(4):239-42.

6.	 Tabaquim MLM, Joaquim RM. Avaliação 
neuropsicológica de crianças com fissura labiopalatina. 
Arch Health Invest. 2013;2(5):59-67.

7.	 Tabaquim MLM, Ferrari JB, Coelho DS, Niquerito 
AV. Visual-Constructive Dyspraxia of Children with 
Cleft Lip and Palate. Int J Humanieties Social Science. 
2014;4(1):76-80.

8. Jacob MF, Tabaquim MLM. Atenção e linguagem 
em crianças com fissura labiopalatina. Rev Saúde 
Desenvolvimento Humano. 2014;2(1):15-27.



96 Rev Bras Promoç Saúde, Fortaleza, 28(1): 89-97, jan./mar., 2015

Tabaquim MLM, Ferrari JB, Souza CT

9.	 Richman LC, McCoy TE, Conrad AL, Nopoulos 
PC. Neuropsychological, behavioral, and academic 
sequelae of cleft: early developmental, school age, 
and adolescent/young adult outcomes. Cleft Palate 
Craniofac J. 2012;(49):387-96.

10.	 Joaquim RM, Tabaquim MLM. Executive 
neuropsychological aspects of individuals with cleft 
lip palate. Iberian J Clinical Forensic Neuroscience. 
2014;2(4):525-35

11.	 Conrad AL, McCoy TE, DeVolder I, Richman 
LC,  Nopoulos P. Reading in subjects with an oral 
cleft: Speech, hearing, and neuropsychological skills. 
Neuropsychol. 2014;28(3):415-22. 

12.	 DeVolder I, Richman L, Conrad AL, Magnotta 
V,  Nopoulos P. Abnormal cerebellar structure is 
dependent on phenotype of isolated cleft of the lip and/
or palate. Cerebellum. 2013;12(2):236-44. 

13.	 Conrad AL, Richman LC, Nopoulos P, Dailey SA. 
Neuropsychological functioning in children with 
non-syndromic cleft of the lip and/or palate. Child 
Neuropsycol. 2009;15:471–84.

14.	 Best JR, Miller PH . A developmental perspective on 
executive function. Child Dev. 2010;81(6):1641–60.

15.	 Chai Y, Jiang X, Ito Y, Bringas P Jr, Han J, Rowitch DH, 
et al. Fate of the mammalian cranial neural crest during 
tooth and mandibular morphogenesis. Development. 
2012;127(8):1671-9.

16.	 Chollet MB, DeLeon VB, Conrad AL,  Nopoulos P. 
Morphometric analysis of brain shape in children with 
nonsyndromic cleft lip and/or palate. J ChildNeurol. 
2014.29(12):1616-25. 

17.	 Manyama M, Larson JR, Liberton DK, Rolian C, Smith 
FJ, Kimwaga E, et al. Facial morphometrics of children 
with non-syndromic orofacial clefts in Tanzania. BMC 
Oral Health. 2014;29:14-23.

18.	 Silva CM Locks A Carcereri DL Silva DGV. A 
escola na promoção da saúde de crianças com 
fissura labiopalatina. Texto & Contexto Enferm. 
2013;22(4):43-7.

19.	 Nopoulos P, Berg S, Canady J, Richman L, Van Demark 
D, Andreasen NC. Structural brain abnormalities in 
adult males with clefts of the lip and/or palate. Genet 
Med 2002; 4:1–9.

20.	 McIntyre GT, Mossey PA. Asymmetry of the 
craniofacial skeleton in the parents of children with a 
cleft lip, with or without a cleft palate, or an isolated 
cleft palate. Eur J Orthod. 2010;32(2):177-85.

21.	 Jocelyn LJ, Penko MA, Rode HL. Cognition 
communication and hearing in young children with cleft 
lip and palate and in control children: a longitudinal 
study. Pediatrics. 1996; 97(4):529–34.

22.	 Zreaqat M, Hassan R, Halim AS. Facial dimensions 
of Malay children with repaired unilateral cleft lip 
and palate: a three dimensional analysis. Int J Oral 
Maxillofac Surg. 2012;41(6):783-8.

23.	 Kapp-Simon Ka, Krueckeberg S. Mental development 
in infants with cleft lip and/or palate. Cleft Palate 
Craniofac J. 2000;37(1):65–70.

24.	 Morris H, Ozanne A. Phonetic phonological and 
language skills of children with a cleft palate. Cleft 
Palate Craniofac J. 2003;40(5):460–70.

25.	 Collett BR, Stott-Miller M, Kapp-Simon KA, 
Cunningham ML, Speltz ML. Reading in children 
with orofacial clefts versus controls.  J Pediatr 
Psychol. 2010;35(2):199–208.

26.	 Raven JC, Court JH, Raven J. Manual for Raven’s 
Progressive Matrices and Vocabulary Scales. Oxford: 
Oxford Psychologists Press; 1995. Section 2. Coloured 
Progressive Matrices

27.	 Sisto FF, Santos AAA, Noronha APP. Critério de 
integração do Teste de Bender: explorando evidências 
de validade. Aval Psicol. 2004;3(1):13-20.

28.	 Tabaquim MLM. Validação do Exame Neuropsicológico 
em escolares do Ensino Fundamental [tese]. Campinas: 
Unicamp; 2008.

29.	 Mondelli MFCG, Ventura LMP, Feniman MR. 
Ocorrência de perda auditiva unilateral em 
pacientes com fissura labiopalatina. Rev CEFAC.  
2013;15(6):1441-6

30.	 Tabaquim MLM, Nardi CGA, Moretti CN, Yamada 
MO, Bevilacqua MC. Evaluation of cognitive and 
social-affective development of children with hearing 
loss. Rev CEFAC. 2013;15(6):1475-81

31.	 Henningsson G, Kuehn DP, Sell D, Sweeney T, Trost-
Cardamone JE, Whitehill TL, et al. Universal parameters 
for reporting speech outcomes in individuals with cleft 
palate. Cleft Palate Craniofac J. 2008;45(1):1-17.   

32.	 Konst EM, Rietveld T, Peters HF, Prahl-Andersen B. 
Phonological development of toddlers with unilateral 
cleft lip and palate who were treated with and without 
infant orthopedics: a randomized clinical trial. Cleft 
Palate Craniofac J. 2003;40(1):32-9.

33.	 Ferreira RB, Feil CF, Nunes MLT. O Teste 
GestálticoVisomotor de Bender na avaliação clínica de 
crianças. Psico USF. 2009;14(2):185-92.



97Rev Bras Promoç Saúde, Fortaleza, 28(1): 89-97, jan./mar., 2015

Motor perceptual functions of children with clefts

34.	 Coelho DS, Moretti CN, Tabaquim MLM. Programa 
de remediação neuropsicológica em adolescentes com 
fissura labiopalatina. Mimesis. 2012;33(2):99-112.

35.	 Fonseca V. Desenvolvimento psicomotor e 
aprendizagem. Porto Alegre: Artmed; 2008. 

36.	 Green JR, Moore CA, Higashikawa M, Steve RW. The 
physiologic development of speech motor control: 
lip and jaw coordenation. J Speech Lang Hear Res. 
2000;43(1):239-55.

37.	 Gallahue D, Ozmun JC. Compreendendo o 
desenvolvimento motor: bebês, crianças, adolescentes 
e adultos. 2ª ed. São Paulo: Phorte; 2003.

38.	 Trindade IEK, Silva Filho OG. Fissuras Labiopalatinas: 
uma abordagem interdisciplinar. São Paulo: Livraria 
Santos; 2007. 

39.	 Rosa Neto F. Manual de avaliação motora. Porto 
Alegre: Artmed; 2002.

Mailing address:
Maria de Lourdes Merighi Tabaquim
Faculdade de Odontologia de Bauru da Universidade de 
São Paulo
Rua Octávio Pinheiro Brizola 9-75
Bairro: Vila Universitária
CEP: 17012-901 - Bauru - SP - Brazil
E-mail: malu.tabaquim@usp.br


