DOI: https://doi.org/10.17921/2447-8938.2021v23n1p56-61

Global Motor, Oral and Deglutition Characteristics in Children with Cerebral Palsy
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Abstract

Cerebral palsy (CP) is a disorder in postural and movement tone resulting from involvement in the motor centers of the immature brain. Thus,
this work sought to expose the global motor, oral, and deglutition characteristics in children with CP. To this end, it performed a cross-sectional
study of 100 children with CP. The data collection consisted in the detection of the main global motor and oral alterations, their repercussions
on the deglutition process, and the main manifestations of dysphagia according to different consistencies of food and types of cerebral palsy. All
children exhibited global motor and oral alterations. There were significant differences between age and global motor alterations. Alterations
in the tongue mobility were more present in spastics (p=<0.031). The main manifestations of dysphagia, in decreasing order of occurrence
were: premature liquids spillage (70%), cough (60%), decreased bolus formation in solids (57,9%), presence of food residues in the oral cavity
(47,4%), increased pasty oral transit (47,1%) and presence of wet voice after the liquids swallowing (30%). Therefore, the influence of pelvic
instability and compensatory patterns was observed in the presence of clinical signs of tracheal aspiration. Regardless the type of CP, the global
and oral motor alterations lead to deglutition disorders.
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Resumo

A paralisia cerebral (PC) ¢ uma desordem no tonus postural e de movimento decorrentes de um acometimento nos centros motores do cérebro
imaturo. Com isso buscou apresentar as caracteristicas motoras globais, orais ¢ de deglutigdo em criangas com PC. Assim, realizou um estudo
transversal com amostra de 100 criangas com PC. A coleta de dados consistiu na detecgdo das principais alteragdes motoras globais e orais,
a repercussdo na dinamica da degluticdo e as principais manifestagdes disfagicas em diferentes consisténcias alimentares. Todas as criancas
apresentaram comprometimentos motores globais e orais. Houve diferenca significante entre a idade e as alteragdes globais. Alteragdo na
mobilidade da lingua esteve mais presente em espasticos (p=<0,031). As principais manifestacoes disfagicas, em ordem decrescente de
ocorréncia, foram: escape anterior de liquidos (70%), tosse (60%), diminui¢do da formagao do bolo alimentar no so6lido (57,9%), presenca de
residuos alimentares na cavidade oral apos a degluticdo de solidos (47,4%), aumento do transito oral de pastoso (47,1%) e presenga da voz
molhada apds a degluticao de liquidos (30%). Entdo, observou-se a influéncia das alteragdes tonicas e posturais na presenca de sinais clinicos
de aspiracdo traqueal. Alteragdes tonicas e posturais com comprometimentos motores orais acarretam transtornos da degluti¢do em criancas
com PC.

Palavras-chave: Paralisia Cerebral. Crianga. Transtornos da Degluti¢do. Postura

1 Introduction manner, with the persistence of primary motor patterns, the

. appearance of abnormal patterns and pathological reflexes*>.

Cerebral palsy (CP) can be defined as disorder of postural pp L P . P . & .
. . . These alterations inhibit the reactions of rectification, balance

tonus and movement resulting from an injury or dysfunction . L. .

. . . . and protection, resulting in delay or prevention of head,

in the motor centers of the immature brain, which occurred . . : . .

trunk and pelvis control, causing disorders in proximal tonus,

from the intrauterine life to the first two years of life!. This .
oral and motor performance and, consequently, deglutition

characterizes a specific group of non-progressive chronic dynamics®!

encephalopathy, of a mutable character, which can be classified Impairment in the functioning of any phase and/or

according to the lesion site and alterations of muscle tonus in among the phases of deglutition (oral preparatory, oral

spastic, atetoid, ataxic or mixed. Topographical distribution in pharyngeal and esophageal preparation), causes deglutition

turn can be hemiparetic, diparetic or tetraparetic, according to  disorders, which, in childhood, are often associated with

the degree of motor damage presented?. PC cases, characterizing the clinical sign called neurogenic
Regardlessits clinical classification, the neuropsychomotor  oropharyngeal dysphagia™.

development of the child with PC occurs in an unorganized The clinical speech-language intervention in oropharyngeal
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dysphagia recognizes that the adequate biomechanical
alignment, together with the global motor stability, are
determining factors for the modification of pathological
patterns and better functionality of oral structures, reflecting
positively on deglutition, which is justified by the decrease in
food tracheal aspiration, dysphagic manifestation that carries
risks of malnutrition, dehydration and aspiration pneumonia’.

In view of the above, the present study aims to present the
global motor, oral and deglutition characteristics in children
with cerebral palsy.

2 Material and Methods

Prior to the execution of this study, the project was
evaluated and approved by the Research Ethics Committee
of University of Fortaleza (UNIFESP) under number 105/19.
The children’s guardian participating in the study signed a
Free and Informed Consent term, as prescribed in Resolution
n°® 466/12, of the National Health Council (CNS).

A quantitative, individualized and
observational study was carried out in children diagnosed
with CP in the Occupational Therapy sector of the Integrated
Medical Care Center (NAMI), from February to October
2019, in the city of Fortaleza, capital of the State of Ceara,
Brazil.

cross-sectional,

Children diagnosed with PC were included, regardless of
pre, peri and postnatal factors and type of PC. The exclusion
criteria were those children who presented structural anomalies
of oropharynx and/or who were unable to eat orally.

The sample consisted of 100 children with CP, with an
average age of one year and six months, ranging from one to
five years of chronological age, 54 of whom were male and 46
of whom were female.

Data collection was performed through the application
of the Speech-language Clinic Evaluation Protocol, used in
the Occupational Therapy sector of NAMI. In this protocol,
there are relevant data on the children’s clinical history,
including information on complications, treatments, dietary
and respiratory conditions.

During the evaluative procedure, the posture, tonus and
global mobility were examined, investigating: independent
head control, head and trunk alignment, besides the presence
of pathological reflex activity such as asymmetrical cervical
tonic reflex - MCA, labyrinth tonic reflex - RTL, Symmetrical
Cervical Tonic Reflex - RTCS. The existence of compensatory
patterns used as a defense means for motor acts, such as head
hyperextension, elevation and/or shoulder retraction, was also
observed.

The analysis of oral structures of lips, cheeks and tongue
were evaluated in terms of posture, tonus, mobility and
sensitivity.

The presence of pathological oral reflexes was investigated
through the observation of: vomiting, tonic bite, exaggerated
jaw opening, transverse tongue, tongue protrusion, demand
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and sucking.

Finally, the presence of dysphagic manifestations was
observed by evaluating the food deglutition in the liquid, liquid
thickened, pasty and solid consistency at room temperature.
During the food supply, it started with pasty, since it is the
consistency that offers the lowest risk of aspiration. The
children used the utensils and were positioned in usual
feeding situations, following the previous phonoaudiological
guidelines on postural control, in which 40 ml of liquid (water)
was consumed in the glass, 40 ml of thickened liquid (Nestlé®
yogurt) in the spoon, 40 ml of pasty (Nestlé® yogurt plus two
spoons of 10 ml of Thick & easy® instant food thickener) in
the spoon and solid (two Maizena® biscuits), following the
clinical evaluation protocol of NAMI deglutition.

Cervical auscultation was also performed in order to
identify the presence of pharyngeal alterations such as the
presence of laryngeal penetration, tracheal aspiration and food
residues. It should be emphasized that initially these children
were submitted to clinical evaluation and, depending on the
need, the presence of clinical signs suggestive of aspiration,
these were referred to Deglutition Nasoendoscopy.

The following variables were considered for clinical
speech-language evaluation: a) global motor alterations in:
global motor tonus, head control, head and trunk alignment,
pathological reflex activity and compensatory pattern presence;
b) oral motor alterations in: posture and lip tonus; posture,
tonus and tongue mobility and presence of pathological oral
reflexes; and c¢) dysphagic manifestations: anterior escape of
saliva and food, increase of oral transit, decrease of the food
bolus formation, food residues, cough and wet voice through
cervical auscultation.

After the analysis of the variables described, the main
global motor, oral and dysphagic manifestations found in the
various food consistences in the different types of CP were
observed.

For the statistical analysis among the variables of each
group, it was chosen to use the ANOVA, Fisher’s Exact and
Two-Proportion Equality tests, performed using the SPSS

v16 software, considering the significance level p=<0.05.
3 Results and Discussion

The main global motor changes, in decreasing order of
occurrence, were: global muscle tone alteration (100% -
100/100); postural changes and presence of pathological reflex
activity (86%); head control alteration (64%); lack of head
and trunk alignment (60%); and presence of compensatory
standards (38%) (Table 1).
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Table 1 - Global motor aspect for each type of cerebral palsy.

Athetoid Spastic _value
Global Motor Aspect (N=36) (N=64) p
N % N %
Floating 26 72.2% 0 0.0% <0.001*
GloPrilnll\fSOtor Hypertonic 0 0.0% 44 68.8% <0.001*
Hypotonic 10 27.8% 20 31.3% 0.797
Changed 22 61.1% 42 65.6%
Head Control == rate 14 38.9% 22 34.4% 0-750
. Changed 18 50.0% 42 65.6%
Trunk stability =00 riate 18 50.0% » 34.4% 0.279
. . Changed 30 83.3% 56 87.5%
Pelvie stability 1 0 priate 6 16.7% 8 12.5% 0.684
Compensatory Absent 18 50.0% 44 68.7% 0.190
standards Present 18 50.0% 20 31.3% )

* Statistically significant values (p<0,05) — Two-Proportion Equality Test. N = Number of subjects

Source: Research data.
Regarding oral motor impairments, in decreasing

order of occurrence, the following were found:
changes in tongue posture (98%); tonus and tongue

Table 2 - Oral motor aspect for each type of cerebral palsy.

mobility (90%); lips tonus (82%); lips posture (80%);
and presence of pathological oral reflexes (56%)
(Table 2).

Athetoid Spastic
Motor Oral Appearance (N=36) (N=64) p-value
N % N %
Pathological Oral Absent 14 38.9% 30 46.9% 0585
Reflexes Present 22 61.1% 34 53.1% '
Change in the Absent 6 16.7% 14 21.9% 0.659
Lips Posture Present 30 83.3% 50 78.1% '
Change in the Absent 8 22.2% 10 15.6% 0.560
Lips Tonus Present 28 77.8% 54 84.4% '
Change in the Absent 2 5.6% 0 0.0% 0.178
Tongue Posture Present 34 94.4% 64 100.0% )
Change in the Absent 6 16.7% 4 6.3% 0239
Tongue Tonus Present 30 83.3% 60 93.7% '
Change in the Absent 8 22.2% 2 3.1% 0.031*
Tongue Mobility Present 28 77.8% 62 96.9% '

* Statistically significant values (p<0,05) — Two-Proportion Equality Test.
Legend: N = Number of subjects
Source: Research data.

There was a significant difference between the type of PC
for the tongue mobility change (p=<0.031), being observed
more frequently in spastic cases.

The main dysphagic manifestations, in decreasing order
of occurrence, were: anterior liquids escape (70%); cough

Table 3 - Dysphagic manifestations in each food consistency

before, during or after liquid deglutition (60%); reduction of
solid food bolus formation (57.9%); presence of food residues
in oral cavity after solids deglutition (47.4%); Increase in oral
transit of thick pasty food (47,1%); and presence of wet voice
after liquid deglutition (30%) (Table 3).

Liquid Thickened liquid Pasty Solid
Dysphagic manifestation (N=80) (N=52) (N=34) (N=38)
N (%) | pvalue | N (%) | pvalue | N(%) | pvalue | N (%) | p value
Anterior escape 56 (70) | <0.001* | 36 (69.2) | 0.006* |20(58.8) | 0.303 |[26(68.4)| 0.023*
Increased Oral Transit 24 (30) | <0.001* |22(42.3) | 0.267 |16(47.1)| 0.732 |12 (31.6) | 0.023*
Reduction in the Food Bolus Formation | 24 (30) | <0.001* | 22 (42.3) | 0.267 | 18(52.9)| 0.732 |22(57.9)| 0.330
Food residue 8 (10) | <0.001* | 10(19.2) | <0.001* | 14 (41.2) | 0.303 |18 (47.4)| 0.746
Cough 48 (60) | 0.074* |20(38.5)| 0.096" |12(35.3)| 0.086" |12 (31.6) | 0.023*
Wet voice 24 (30) | <0.001* | 12 (23.1) | <0.001* | 10(29.4) | 0.016* | 10(26.3) | 0.004*

Statistically significant values (p<0,05) — Two-Proportion Equality Test.
Legend: N = Number of subjects
Source: Research data.
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Regarding the concomitant presence of global, oral and
dysphagic manifestations, it was observed that the main clinical

signs of tracheal aspiration, cough and wet voice were related to
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the change in tongue mobility and the presence of pathological
oral reflexes, which, in turn, were influenced by tonic and postural
alterations, in addition to the compensatory patterns (Figure 1).

Figure 1 - Influence of global and oral motor impairments on dysphagic manifestations in children with cerebral palsy

Global Motor Motor Oral Dysphagic
Manifestation
Change in the Lips > Anterior Escape
Posture ~  [777° 7
|
| Increased Oral Transit
Inadequate Head Control N Change in the Lips Tonus !
— |
! |
i r_i R Reduction in the Food
I . B Bolus Formation
Trunk instability | Change in the Tongue + : > u
Ly Posture : !
| |
i : : N Food residues
Pelvic instability ! Change in the Tongue : i-
! Tonus P
| | > Cough
Compensatory standards 7)H Change in the Tongue "
! > Mobility Wet voice
|
|
| Pathological Oral
'
— Reflexes

The arrows present significant correlations among the global, oral and deglutition motor alterations (p<0.05).
Differences in the arrows tracing were used to avoid errors in the figure reading.

Source: Research data.

The lack of balance between the extensor and flexor
musculature causes fixations and proximal blockade zones,
which in turn result in compensatory patterns of posture
and movements. The presence of compensatory posture and
movements patterns contributes to the loss of biomechanical
alignment necessary for functional deglutition'>!4,

The child with PC has better oral and motor ability during
feeding, when he or she has pelvic stability; otherwise, the
same may exacerbate his or her compensatory patterns'>'¢. In
addition, compensatory patterns, such as head hyperextension
, caused by the presence of RTCA, may lead to tongue
retraction, jaw depression, and to a predisposition for tracheal
food aspiration, due to the physical cranial-oral and cervical
changes that make it difficult to coordinate between breathing
and swallowing'”'8.

There is an association between motor alterations and the
presence of pathological oral reflexes, limiting the acquisition
of functional oral and motor movements, which makes
it difficult to capture and organize the food during the oral
preparatory phase, causing the anterior escape. These changes
affect the other deglutition phases, causing residues in the
oral cavity and clinical signs of tracheal aspiration, such as
coughing and wet voice'**!.

It is reported that
approximately 25% of the cases of CP children, being

tracheal aspiration occurs in
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considered as the main factors of this manifestation the
change in tongue mobility, more frequent in spastic PC, the
incoordination in breathing and deglutition mechanism and
the lack of biomechanical alignment®.

Regarding the administration of food consistency, it was
observed that the anterior escape, cough and wet voice were
associated with the liquid consistency due to the incoordinated
flow, since during deglutition of liquid consistency there is no
need for the food bolus preparation, this justifies the rapid
flow of this consistency toward the pharynx, and requires
greater respiratory and muscular control to prevent food from
entering the airways?.

The thickened, pasty and solid liquid consistency was
related to the longer oral transit time, to the reduction of the
food bolus formation and to the presence of residues after
deglutition. It can be noted that, with the increase in the food
bolus consistency, there was a worsening in the aspects related
to difficulties in the preparation, organization, manipulation
and propulsion of the bolus cake .

There is consensus among the authors that dysphagia may
also be associated with the global motor function in children
with CP. In this sense, it is known that these individuals
frequently use disordered movement patterns, such as scapular
retraction, to improve the trunk stability, which may influence
the oropharynx structures position %1%,
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These results agree with literature studies, indicating
that impairments arising from PC may vary since changes
in the oral preparatory and deglutition oral phases, even the
presence of signs suggestive of laryngeal penetration and/or
tracheal food aspiration®!8,

According to the data obtained in this study, it was verified
that all children with CP presented global and oral motor
changes influencing the deglutition dynamics. However, this
study presents some limitations, among these, the size of the
casuistry, the participants’ age difference and the absence
of objective exams such as nasofibrolaryngoscopy and
deglutition videofluoroscopy.

4 Conclusion

Based on the above, it can be observed that the presence
of compensatory patterns was more prevalent in children with
longer chronological age. Whereas change in tongue mobility
was more present in spastic conditions.

Therefore, the main dysphagic manifestations were:
anterior saliva and food escape, increase of oral transit,
decrease of the bood bolus formation, presence of food residues
in the oral cavity, cough and wet voice. The presence of tonic
and postural changes concomitantly with the change in tongue
mobility and the presence of pathological oral reflexes were
considered predominant findings for the presence of clinical
manifestations suggestive of tracheal aspiration.

It is concluded that tonic and postural changes with the
presence of oral impairments have resulted in deglutition
disorders in children with cerebral palsy.
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