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Abstract

Introduction: Cerebral Palsy can cause changes in any of the phases of swallowing, causing
neurogenic dysphagia. However, neurological disorder and associated visual impairment is a poorly
studied topic. The child with the absence of the visual channel, generally has little idea of the structure
of the space and even of its body and organizational structure. It is known that Cerebral Palsy has delays
in chewing and swallowing patterns, but it is questioned whether visual impairment can interfere or
not in this performance. Objective: The purpose of this study was to analyze chewing functions and
swallowing time in children with cerebral palsy and associated visual impairment. Method: This research
is exploratory and descriptive in nature, developed through a clinical case study of a child with cerebral
palsy and associated visual impairment. Three food consistencies were examined: liquid (juice), pasty
(yogurt) and solid (bread), with the time spent swallowing each of them during the normal feeding
time being timed. Results: the results showed that the child with Cerebral Palsy and Visually Impaired
presents difficulties in chewing function and takes more time to swallow in solid and liquid consistencies.
Conclusion: Visual impairment associated with cerebral palsy may accentuate the difficulty in chewing
and swallowing functions.
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Resumo

Introducio: A Paralisia Cerebral pode acarretar alteragdes em qualquer uma das fases da deglutigdo,
causando uma disfagia neurogénica. No entanto, desordem neuroldgica e deficiéncia visual associada ¢ um
tema pouco estudado. A crianga com a auséncia do canal visual, geralmente tem pouca no¢ao na estrutura
do espaco e até mesmo em relagdo a sua estrutura corporal e organizacional. E sabido que a Paralisia
Cerebral discorre atrasos no padrao mastigatorio e da degluticao, mas questiona-se se a deficiéncia visual
pode interferir ou ndo neste desempenho. Objetivo: O propdsito deste estudo foi analisar as funcdes de
mastigacdo e o tempo de degluticdo em crianca com paralisia cerebral e deficiéncia visual associada.
Método: Esta pesquisa é de natureza exploratdria e descritiva, desenvolvida por meio de um estudo de
caso clinico de uma crianca com paralisia cerebral e deficiéncia visual associada. Trés consisténcias de
alimento foram examinadas: liquido (suco), pastosa (iogurte) e s6lido (pao), sendo cronometrado o tempo
gasto para deglutir cada uma delas, durante o horario normal de alimentacao. Resultados: os resultados
mostraram que a crianga com Paralisia Cerebral e Deficiéncia Visual apresenta dificuldades na funcao de
mastigacdo e leva mais tempo para deglutir nas consisténcias solida e liquida. Conclusao: A deficiéncia
visual associada a paralisia cerebral pode acentuar na dificuldade das funcdes de mastigacao e degluticao.

Palavras-chave: Paralisia Cerebral; Deficiéncia Visual; Mastigacao; Transtornos da degluticao

Resumen

Introduccién: La paralisis cerebral puede provocar cambios en cualquiera de las fases de la deglucion,
provocando disfagia neurogénica. Sin embargo, el trastorno neurologico y la discapacidad visual asociada
es un tema poco estudiado. El nifio con ausencia del canal visual, generalmente tiene poca idea de la
estructura del espacio e incluso de su cuerpo y estructura organizativa. Se sabe que la paralisis cerebral
tiene retrasos en los patrones de masticacion y deglucion, pero se cuestiona si la discapacidad visual
puede interferir o no en este desempeiio. Objetivo: El proposito de este estudio fue analizar las funciones
de masticacion y el tiempo de deglucion en nifios con paralisis cerebral y discapacidad visual asociada.
Método: Esta investigacion es de naturaleza exploratoria y descriptiva, desarrollada a través de un estudio
de caso clinico de un nifio con pardlisis cerebral y discapacidad visual asociada. Se examinaron tres
consistencias de alimentos: liquido (jugo), pastoso (yogur) y solido (pan), y se pasé el tiempo de deglucion
de cada uno de ellos durante el tiempo normal de alimentacion. Resultados: los resultados mostraron
que el nifo con paralisis cerebral y deficiencia visual tiene dificultades en la funciéon de masticacion y
toma mas tiempo para tragar en forma solida y liquida. Conclusion: la discapacidad visual asociada con
la paralisis cerebral puede acentuar la dificultad en las funciones de masticacion y deglucion.

Palabras clave: Paralisis cerebral; Trastornos de la vista; Masticacion; Trastorno de Deglucion.

Introduction (CNS), in the early period of brain development,
which leads to a persistent movement and posture

Cerebral palsy (CP), also called chronic non- disorder, which may have changes in its clinical

' ' . ) o
progressive encephalopathy, is the most frequent manifestations over time

cause of motor disability in childhood and refers to
a heterogeneous group of conditions that develops
with central motor dysfunction, affecting tone, pos-
ture and movements. It results from a permanent
injury to the developing brain and presents itselfin
a variable way in terms of anatomical distribution
of the injury, severity of motor involvement and
associated clinical symptoms!

CP is an alteration resulting from a non-
evolutionary lesion of the Central Nervous System

Regional structural malformations with motor
deficits such as agenesias and schizencephalias,
hemimegalencephalias, pachygyrias, polygymi-
crogyrias, lysencephalias and other migration and
embryogenesis defects are common etiologies for
cerebral palsy and can occur in children who do
not have a history of gestational or perinatal risk.
These conditions are not evident and will only be
diagnosed by appropriate imaging exams, usually
MRI~
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Cerebral Palsy can be classified by two criteria:
type of motor dysfunction present (resulting clinical
picture) that includes the types of tone changes:
athetoid, chorea, dystonic, non-toxic, mixed and
spastic; and topography of the lesion, that is, lo-
cation of the affected body parts, which includes
quadriplegia or quadriplegia, monoplegia, diplegia
and hemiplegia®*.

The spastic child, for example, shows perma-
nent hypertonia. If the spasticity is severe, the child
is more or less fixed in some typical postures due to
the severe degrees of co-contraction of the parties
involved, especially around the proximal joints.
Spasticity is of negligible distribution and typical
changes, due to tonic reflex activity®.

In addition to the difficulty in movement, chil-
dren with CP often have other conditions that can
impede their development and learning. This is due
to the fact that the same brain damage that causes
muscle tone problems or involuntary movements
can also cause problems in other areas. Brain dam-
age can cause mental, visual, auditory, language
and/ or behavioral changes with intermittent active
movements. Brain injuries vary according to the
affected area, the time of injury and its intensity*.

People may have difficulties in motor actions
such as eating and swallowing, hindering hydration
and adequate nutrition, which therefore compro-
mises their nutritional status °.

Eating difficulties range from neurological
immaturity to the interference of the mood and the
preparation of their caregivers. Among the most
encountered difficulties are dysphagia for solids
and liquids, regurgitation and vomiting, prolonged
time to offer the meal and constipation. These
manifestations are considered risk factors for eating
disorders: due to motor changes in oropharyngeal
dynamics; the lack of understanding of the food
context and difficulty in voluntary motor action in
the oral phase, which may alter the sequencing of
the pharyngeal phase; and the severity of tracheal
aspiration, 3%

Regarding visual impairment, a comparative
study between sighted and visually impaired chil-
dren concluded that there are differences between
them, starting with the mother who interacts less
with the visually impaired child, bringing dishar-
mony and behavioral asynchrony to the child’.

The vision provides an attractive world to
the human being in addition to infinity of shapes,
colors, situations and experiences. Since antiquity,

Socrates, in Phaedo, describes visual impairment
as the loss of the mind’s eye®. By not being able to
make use of one of the most important receiving
channels for human life, children with visual im-
pairments in any degree, compromise the person’s
ability to orient themselves and to move in space
safely and independently and in the same way in
relation to the activity of daily living®.

For some authors, the limitation in orientation
and mobility can be considered the most serious
effect of visual impairment. The family is also the
basis of human development, it is the task of offer-
ing the visually impaired the conditions for their
growth as an individual, making them capable of
being happy and productive, within their reality,
their potential and their potential. limits'*!":

The relationship between vision and child
development has the most important evolutionary
period in the first eighteen months of life, which
expands until around the age of six and matures dur-
ing the first decade of life. This process, however,
influences and is influenced by the relationship
between neurological maturity, the development
of visual functions, age and life experiences’.
A maturation index of the visual system present
around 6 months of life, when the child is able to
make the visual fixation of the object combined
with head rotation, will significantly influence
mandibular development, mandibular lateralization
and masticatory function °.

Visual impairment is not directly related to
the manner, often considered inappropriate, as
blind people tend to eat. However, children with
CP who, for the most part, have limits in motor
actions resulting from brain disorder, care should
be taken with global care and especially in relation
to eating posture when these children also have
visual impairment.

In view of this scenario, the present study
intended to investigate for the understanding of
speech therapy performance in the face of visual
impairment if the child, due to the lack of a vision
channel, can have greater difficulties during chew-
ing and swallowing.

Method

This work was exploratory and descriptive of
a clinical case approved by the Research Ethics
Committee of the responsible institution under n°
1591044. The exploratory methodology is justified
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by the scarcity of theoretical framework in the
area’s literature, making it difficult to formulate
precise and operable hypotheses. The descriptive
study covers the identification, registration and
analysis of chewing and swallowing and different
perceptual poles. The research was enlightened
to the parents of the child involved (and their
parents), who, after consent, signed the Free and
Informed Consent Form. The study was conducted
at a non-profit organization, which aims to offer
multiprofessional therapeutic treatment, totally
free of charge, to children of low socioeconomic
level and with neuropsychomotor disabilities such
as: cerebral palsy, myelomeningocele, Down syn-
drome, West and others. Currently, the Institution
serves, on a monthly basis, around 130 children
aged 0 to 12 years.

Clinical case — description

Child aged 2 years and 8 months, female, had
speech therapy, occupational therapy and phys-
iotherapy for 1 year (started in June 2011), diag-
nosed with Spastic Tetraplegic Cerebral Palsy and
low vision (diagnosis through the Altino Ventura
Foundation).

Therapy sessions were held once a week, last-
ing 45 minutes. The family received instructions
to practice facilitating techniques in relation to
chewing and swallowing, to be performed at home.

The rehabilitation was performed in a specific
way of swallowing, involving training of orofacial
motricity, administration of the diet and specific
orientations related to posture, type of food, con-
sistency, quantity, rhythm, utensils and specific
maneuvers.

The collection was performed in the oral motor
assessment protocol developed by Vivone et al'2,

The child was positioned comfortably in a
stable posture, but with additional help, a chair
adapted for cervical control. Sometimes it was fed
by the parents, sometimes by the therapist.

In the structural evaluation, spontaneous move-
ments were observed: Mobility: inefficient or ef-
ficient in the presence of hypertonia or hypotonia;
Sensitivity: absence or presence in the response to
the stimulus or without reaction to touch; Specific
Sensitivity: absence or presence in taste recogni-
tion; Oral reflexes: absence or presence (hypo or
hyperactive); Postural reflexes: absence or presence
of trunk control.

In the functional evaluation, the aspects were
classified as absence or presence:

Oral phase - Capture of the cake: captures all,
or part of the utensil’s food, accurately and without
escape (presence); Without food intake (absence);
Lip sealing: lip sealing with the cake remaining
in the oral cavity (presence); Without lip seal
(absence). Cake preparation: food in the mouth, it
is possible to check the action of the suprahyoid
muscles, lateralization and rotation of the jaw dur-
ing chewing; No external preparation movement
leading to prolonged stasis. Sialorrhea: absence
of saliva control; Swallow the glass; Remove the
food from the spoon; preparation of the bolus and
conduction of the bolus.

Pharyngeal Phase - Laryngeal mobility:
laryngeal elevation (presence); No laryngeal eleva-
tion movement (absence); Nasal reflux: evidence or
not of reflux of food into the nasal cavity; Clinical
signs of aspiration: presence or absence of clini-
cal signs of aspiration - cough, choking, cyanosis,
drowsiness, fatigue or dyspnoea.

The material for application of the protocol
was agreed as: 10 ml of juice offered in the glass,
10 g of homogeneous strawberry yogurt offered in
the spoon and 10 grams of bread offered in small
pieces, which were ingested in their entirety and
in the order presented.

A stopwatch record with measurements in
minutes and seconds was also used to measure
swallowing times for each type of food. In addi-
tion, in order for sampling to become more reliable,
the collection was also recorded through video
recording (Material used for filming on a tripod:
Sony W80 camera - video mode: 640x480; audio:
sampling rate from 32 kHz to 16 bits). Maximum
duration of 20 minutes to avoid fatigue and / or
refusal to eat.

The present research presented the descriptive
observational design in one year and a half.

Results

According to the literature on spastic cerebral
palsy and medical diagnosis, it was observed that
the participant with Cerebral Palsy and Visual
Impairment (DV) has hypertonia in all extension.

According to Charts 1, 2 and 3, several aspects
were analyzed:
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Chart 1. Results of the participant’s speech-language assessment (Protocol adapted by Vivone, et al,

2007)

STRUCTURAL EVALUATION CHILD CP VI
Mobility (hypertonia) Present
Sensitivity Present
Specific Sensitivity Absent
STRUCTURAL EVALUATION CHILD CP VI
ORAL PHASE

Bite reflex Absent
Capture of the Food Cake Absent

Lip Sealing Absent
Sialorrhea Present
Swallow the Cup Absent
Remove from Spoon Absent
Preparing the Food Cake Absent
Driving the Food Cake Absent
STRUCTURAL EVALUATION CHILD CP VI
PHARMACEUTICAL PHASE

Laryngeal Mobility Absent
Nasal reflux Absent
Clinical Signs of Aspiration (coughing and choking) Present

Caption: * CP VI = child with Cerebral Palsy and Visual Impairment.

Regarding sensitivity, the child showed reac-
tions to touch when stimulated and often reacted
with scares and cries, often making rehabilitation
more difficult. This fact is interesting because ob-
serving the other children in this institution with
CP and vision, they did not present these reactions
during speech therapy.

According to Tables 2 and 3, in relation to the
oral phase, in liquid, pasty and solid consistencies,
the child had great difficulty swallowing the liquid,
especially when it presented residues of the fruit,
when it was not completely liquidized. During the
research, significant sialorrhea was also observed,
that is, in relation to posture, lip sealing was not
present. During the evaluation of signs of aspira-
tion, the presence of inefficient cough was observed
during swallowing

The ability to control the lips preventing the
escape of the bolus was inefficient in the three food

consistencies. When preparing the food cake, it was
visualized in solid consistency because the child
presented “kneading” of the food. This lack of
oral control characterizes inefficiency in chewing.

Another differential factor in this case study
is the ability to swallow from the cup and the
ability to remove the food from the spoon, usually
present in children with CP and vision, however,
in the child with CP and visual impairment he did
not show this ability.

In relation to the pharyngeal phase, laryngeal
mobility is inefficient.

During the food offering, the time spent
swallowing each of the three types of food was
recorded, from the introduction of the first portion
in the mouth, until its emptying in the last swal-
lowing. The data were also evaluated using video
recordings to provide an opportunity to review time
several times and measure more accurately.
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Chart 2. Material used for evaluation and responses (Protocol adapted by Vivone, et al, 2007)

JUICE

YOGURT

Y

-

Inefficient in the activity of the orbicularis oris muscle
during function

Partial liquid containment

Decreased mental muscle activity during function

Decreased orbicularis oris muscle activity during
function

Flexed head

Increase of mentual muscle activity during the function

Inefficient sip by sip rhythm

Flexed head

Presence of residues in upper lip and commissures

Intense movement in the chair

Mannerism

Chart 3. Material used for evaluation and responses (Protocol adapted by Vivone, et al, 2007)

BREAD IN PIECES

~ S

CHEWING

DEGLUTITION

Inefficient crushing;

Inefficiency in the activity of the orbicularis oris muscle
during function;

Unsystematic lip closure;

Inefficiency in mental muscle activity during function;

Head flexed throughout chewing;

Flexed head;

Presence of food in oral vestibule and upper and lower
lips;

Intense movement in the chair;

The relationship between chewing and swal-
lowing time reveal that the greater the oral motor
dysfunction, the greater the time spent to swallow
in each of the three food consistencies. Of the
children presented by Vivone et. al. children with
profoundly impaired oral motor function take 14.2
times longer to swallow liquid foods and 6.4 times
more for pasty food than normal children. None of
the children with profound oral motor dysfunction
swallowed the solid consistency.

Compared to the study by Vivone et.al., the
child with cerebral palsy and visual impairment
(low vision) in the present study, had 15 times
more time to swallow liquid food than normal
time, and 14.7 times more time to eat food pasty,
because even though the initial time of the offer in

Mannerism

the mouth was timed, the reaction was frightening
and crying, demanding then, a lot of conversation,
describing all the action, using the resources of
hearing, perception and smell to accept the food.

Regarding the solid consistency, it was com-
pared to that of children with severe oral motor
dysfunction; it took 4.9 times more time to swallow
the solid than the normal time. In the present study,
the solid food was the consistency less accepted
by the child, and it is not possible to measure the
swallowing time.

Discussion

The authors, Moura and Oliveira’ consider
that young children with visual impairments obtain
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information about objects and concepts through
touch, smell, hearing and taste, being slower and
of a sequential character. Eating becomes a plea-
surable or complicating factor if you do not follow
the sequence and respect the learning pace of the
blind child.

Many studies state that the development of the
visually impaired child follows the same sequence
of development as the visionary child, only with
a change in the rhythm that would be slower 7813

It is considered that the development of a
visually impaired child follows a different devel-
opmental sequence, in which behaviors are learned
in a proper order"?.

Regarding the oral phase, according to Ri-
beiro', to mitigate sialorrhea, a complementary
and very effective method would be through elastic
banding (initially developed by Kenzo Kase), help-
ing to improve the control of saliva swallowing in
children with cerebral palsy, with reduction of the
number of towels used per day and with statistical
significance in the scoring of the frequency and se-
verity scales, which can be an important therapeutic
resource in the field of Speech Therapy.

Sialorrhea is prevalent in 10 to 38% of indi-
viduals with CP. Among the factors responsible for
the lack of saliva control, in children with cerebral
palsy we may include deficits in oral sensation and
perception, inadequate lip sealing and oral sucking,
incoordination of swallowing and lack of cervical
control.

Lip sealing is of paramount importance for
swallowing, because when efficient it maintains
the intra-oral pressure that helps, together with
the propelling movement of the tongue, to direct
the bolus to the pharynx. Thus, when there is inef-
ficiency in the sealing, this pressure mechanism
ends up being affected, and, consequently, so does
the food transport!>.

Quantitative parameters, such as the time of the
bolus at each stage of the process and the time spent
on meals can be equally important parameters'c.

Authors 3617 state that the pasty consistency
is the most suitable for children with oral motor
dysfunction and malnutrition, since it is the easi-
est to be manipulated and can reduce cough and
aspiration, facilitating feeding and child nutrition.

A study carried out on 32 children with spastic
tetraparetic CP points out that all of them presented
alterations in the oral phase of swallowing and 40%
presented tracheal aspiration, with liquid consis-

tency being the most frequently aspirated. When
coughing occurs during swallowing, it may be a
sign of glottic inefficiency and after swallowing it
is indicative of stasis of residues in the larynx &!7.

The results suggest the need for specific
monitoring with regard to issues of swallowing
and visual impairment. Several studies report the
importance of improving the objectives regarding
therapeutic maneuvers and the real time spent dur-
ing meals so that the intervention becomes more
effective 1516,

Difficulty swallowing food, liquids or saliva
at any stage of the journey from mouth to stom-
ach is called dysphagia. Dysphagia is a symptom
that affects or increases the risk of compromising
nutritional and water status, general health and a
negative impact on quality of life 8.

The treatment of dysphagia is multidisciplinary
and involves doctors, speech therapists, nutrition-
ists, nurses, physiotherapists, psychologists and
social workers. Each professional has its role in
the treatment of oropharyngeal dysphagia. Dys-
phagia is one of the speech therapist’s specialties,
therefore, this professional is qualified to perform
oropharyngeal swallowing assessment to identify
which changes exist and if there is a possibility of
safe mouth feeding >¢1°.

Authors 2% describe eating difficulties (dys-
phagia) in children with CP, the process of clinical
and complementary evaluation and speech therapy
treatment, which aims to establish the position-
ing and types of utensils, adjustment of food
consistencies, indication of the use of thickeners
and reduction of the fractional volume that is of-
fered in each food offer. In this article, dysphagia
is characterized by the presence of signs such as
cough or hypoxemia during or after feeding; nasal
regurgitation; extraoral escape; deficient oral motor
coordination; delay in the pharyngeal response to
elucidate the swallowing reflex; multiple swallows;
increased secretion in the airways; fatigue during or
after feeding; liquid stridor in upper airways during
or after feeding; apnea or dyspnea during feeding;
change in respiratory rate; watery eyes, throat clear-
ing, grimaces; prolonged time for swallowing and
eating the meal (45-60 min); presence of residues
in the oral cavity; protrusion of the tongue; head
tilt, opisthotonus, diplopia, halitosis.

They also state that children can spend up to
15 times more time and take up to 7 hours a day
to feed themselves, a fact that can lead families to
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frustration in the face of the difficulty of feeding
these children and stress, contributing to the reduc-
tion of food supply to children, and, consequently,
malnutrition. In the specific case in this study, it
was observed that the family lost interest in insist-
ing on the food supply because the child had major
difficulties during the entire feeding process and, in
addition, there was little interaction between them
due to the lack of eye contact'?.

Many families prolong their moments of
anguish, anxiety, conflicts, denial, sublimation,
frustration and even hopelessness for not having
information and not finding interlocutors to discuss
their problems and to identify themselves. They
need to have places and people with whom they
can talk and share not only the sufferings, but also
the moments of joy, achievements and victories 22,

The sooner the visually impaired child is re-
ferred to care services, the greater their chances of
developing their potential 2.

Conclusion

The purpose of the present study was to con-
firm the hypothesis that the alterations presented
by the child with Cerebral Palsy and participating
Visual Deficiency are not compatible with those of
the visionary CP, but are intensely marked and in-
tricate, outlining as complex and unlimited analysis
regarding subject matter.

It is concluded that the notes proven in this
study are identified in several articles in the litera-
ture, that the difficulty in chewing patterns and in
swallowing time are due to Cerebral Palsy. Studies
show that cerebral palsy is one of the neurological
diseases referred to as a candidate for presenting
oropharyngeal dysphagia, and the importance of
joint intervention with the multidisciplinary team
and perceptual stimuli contribute to improvement
and rehabilitation.

However, in relation to Visual Deficiency, what
has awakened to further investigation and which
also leads to such an important contribution to
Speech Therapy is in relation to communication.
Observing the important difficulty through the
child’s neurological disorder, visual impairment
and the absence of family interaction, there is
evidences that can naturally have consequences
for the worsening of the condition during feeding.

Children who have visual impairment need
visual rehabilitation for more meaningful and
contextualized bodily experiences for the con-
struction of the self, the object and, consequently,
better planning and adequate sequence to assist in
comprehensive care and especially in oral motor
functions.

According to the data of this study, through
speech therapy, it also provided a decrease in
the severity of oropharyngeal dysphagia and the
presence of signs suggestive of laryngotracheal
penetration and / or aspiration.

In this sense, it is considered that the purpose of
this research was not to exhaust the central theme,
but rather to awaken the issue under discussion, in
the sense of broadening the view of speech therapy
to the issues of visual impairment and its relation-
ship with other associated disabilities.
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