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ABSTRACT
This study aims to summarize the existing evidence from primary studies in order 
to answer the following question: “are children and adolescents with cerebral palsy 
(CP) frequently affected by bruxism?”. For such, databases Web of Science, Medline 
(via PubMed), Lilacs, SciELO, Scopus and Wiley Online Library were used, with the 
keywords “Cerebral Palsy” and “Bruxism” alone and in combination, without the 
restriction of the publication date. The search included all articles published until May 
2020. A total of 229 publications were found, of which 12 were selected, after careful 
analysis. Retrospective data analyses, cross-sectional studies and observational case-
control studies published in English and with samples composed of children and/or 
adolescents were included. Case reports, literature reviews and studies whose sample 
consisted of adults-only were excluded. In the evaluated studies, bruxism was present 
in all samples with cerebral palsy. However, oral signs and symptoms resulting from 
this parafunction were reported only in three studies, in which the presence of dental 
wear and pain was evaluated. Therefore, bruxism in children and adolescents with 
cerebral palsy is a frequent oral condition, however, knowledge about the associated 
and risk factors for the occurrence of this problem in these patients remains limited.
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INTRODUCTION
Cerebral Palsy (CP)  describes a group of permanent disorders of movement and posture 

development1-3. This condition has an estimated worldwide prevalence of 2 to 3 cases per 1,000 
children and is considered the most common cause of severe physical disability in childhood1,3.

The etiology of CP involves neurological damage during fetal or infant development and, 
depending on the affected area, it determines different clinical types4-8. The spastic form, which 
accounts for most cases, results from a lesion in the pyramidal system and is predominantly 
characterized by the presence of elevated tone, hyperreflexia, and spasticity4,5. Dyskinetic or 
athetoid cerebral palsy results from a lesion in the extrapyramidal system, mainly in the basal 
ganglia, and is commonly characterized by hypotonia, slow and contorted movements, ab-
normal postural control, motor coordination problems, and oromotor dysfunction7. Finally, 
ataxic cerebral palsy results from a dysfunction in the cerebellum and is characterized by dif-
ficulties in voluntary movements, balance, and depth perception, as well as unsteady gait7.

It is worth mentioning that some individuals present a combination of motor altera-
tions that are difficult to categorize. These cases are classified as mixed cerebral palsy5. 
Furthermore, the spastic form can also be subdivided into monoplegia (affecting only one 
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of the four limbs), tetraplegia (involving all four limbs), diplegia 
(involving all four limbs, with the upper limbs more affected), and 
hemiplegia (only one side of the body affected)7.

Sleep and awake bruxism are muscular masticatory activities that 
occur during sleep (characterized as rhythmic or non-rhythmic) and 
while waked-up (characterized by repetitive or sustained tooth contact 
and/or jaw immobilization), respectively8. The etiology and neurologi-
cal mechanism of this oral condition are not yet fully understood, but 
studies point to different associated risk indicators, such as local, psy-
chological, genetic, neurological, systemic, and social factors8-12.

In people with cerebral palsy, whose neurological maturation 
is delayed or non- existent, the presence of parafunctional habits, 
such as bruxism, has been commonly reported1,3,5,10,13-16. Thus, the 
present study assumes that there is a high prevalence of bruxism 
in children and adolescents with CP.

Therefore, the purpose of this review was to summarize the ex-
isting evidence from primary studies in order to answer the fol-
lowing question, “are children and adolescents with CP frequently 
affected by bruxism?”.

METHODS
This is a narrative literature review study. The search for articles 

included the electronic databases Web of Science - Core Collection, 
Medline (via PubMed), Lilacs, SciELO, Scopus, and Wiley Online 
Library. The search included all articles published until May 2020.

Additionally, to compose the search strategy, the keywords 
bruxism and cerebral palsy from Medical Subject Headings 
(MeSH) were used. The search used the keywords alone and in 
combination with the Boolean operator “AND” (bruxism AND 
cerebral palsy). Finally, after removing duplicate articles, the titles 
and abstracts were evaluated and, after applying the pre-defined 
inclusion criteria, the eligible texts were read in full.

Studies published in English, whose sample included children 
and/or adolescents diagnosed with any type of CP as a primary 
disability and that may or may not have associated intellectual or 
sensory disabilities were considered eligible. The condition bruxism 
could not be listed as a criterion for the inclusion of the partici-
pant in the study. Finally, retrospective analyses of medical record 

data, cross-sectional observational studies, and observational case-
control studies were included in this review. Case series and case 
reports, literature reviews, and observational case-control studies 
whose sample consisted only of adults were excluded.

RESULTS
Initially, 229 publications were obtained from the consulted 

electronic databases. After removing the duplicates, the titles, 
and abstracts of 173 articles were read and 12 potentially relevant 
studies were identified for reading in full. The 12 studies were con-
sidered eligible for this literature review, as shown in Figure 1.

A retrospective analysis of medical record data was selected 
according to Souza et  al.17, eight cross-sectional observational 
studies, Abanto et  al.1, Ortega et  al.2, Castinho et  al.3, Lindqvist 
e Heijbel13, Peres et al.14, Elsayed et al.15, Edvinsson e Lundqvist18 
and Rodríguez et al.19, as well as three observational case-control 
studies, Ortega et al.5, Miamoto et al.10 and Du et al.20.

The 12 studies included were from Egypt: Elsayed et al.15, México: 
Rodríguez et al.19, Sweden: Lindqvist e Heijbel13 and Edvinsson e 
Lindqvist18, China: Du et  al.20 and predominantly from Brazil: 
Abanto et al.1, Ortega et al.2, Castinho et al.3, Ortega et al.5, Miamoto 
et al.10, Peres et al.14 and Souza et al.17. Among the selected articles, a 
sample of 1,310 individuals with cerebral palsy was obtained.

Lindvisq e Heijbel13 and Du et al.20 investigated the presence of 
bruxism based on the degree of tooth wear, determined by record-
ing enamel and dentin veneers on permanent teeth21. In the study 
by Peres et al.14, the diagnosis of bruxism was determined based on 
the observation of the caregiver (audible occlusal sounds indicating 
the presence of the parafunction) and on the clinical oral exami-
nation based on Genon’s methodology22, in which the presence of 
wear facets is observed. Miamoto et al.10 also considered the report 
of a third person and the clinical oral examination to determine 
the diagnosis of bruxism. In this case, reports of grinding noises (at 
least three times per week) and the presence of shiny and polished 
veneers on the permanent incisors and/or first molars (mainly on 
the palatal surface and incisal edges and working cusps, respec-
tively), considering the time of the eruption. Abanto et al.1, Elsayed 
et al.15 and Rodríguez et al.19 determined the diagnosis of bruxism 

Figure 1: Flowchart - Article Selection Process.
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based on the caregiver’s report and the tooth wear observed during 
the clinical oral examination. Ortega et al.2, Castinho et al.3, Ortega 
et  al.5, Souza et  al.17 and Edvinsson e Lindqvist18 determined the 
presence of bruxism only based on the report of the person who 
was necessarily with the patient most of the time, including dur-
ing sleeping hours, and any involuntary activity of the masticatory 
muscles that resulted in teeth grinding was considered bruxism.

Lindqvist e Heijbel13, Peres et al.14, Elsayed et al.15, Souza et al.17, 
Edvinsson e Lindqvist18, Rodríguez et al.19 and Du et al.20 evalu-
ated patients with different types of CP. Whereas, Abanto et al.1, 
Ortega et al.2, Castinho et al.3, Ortega et al.5 and Miamoto et al.10 
included only patients with spastic CP. Peres et al.14 excluded chil-
dren with gastroesophageal reflux, because according to Shaw 
et al.23, this condition contributes to tooth erosion and maybe the 
most important factor in the etiology of tooth wear rather than 
parafunctional activity. Finally, not having previously undergone 
any type of orthodontic intervention was also mentioned as an 
inclusion criterion by Miamoto et al.10.

Bruxism was present in a higher or lower percentage in the pa-
tients with CP of all the samples of the studies included in this re-
view, as shown in Table 1. This finding suggests that cerebral palsy is 
an important risk factor for bruxism. Peres et al.14 also observed that 
children with spastic quadriplegia and athetosis subtypes had high-
er rates of bruxism than children with other types of cerebral palsy 
(p<0.05). Furthermore, according to Lindqvist and Heijbel13, patients 
with a lower level of development, that is, with CP of greater severity, 

had a statistically higher number of children with abnormal dental 
wear than in the other groups (p<0.001), indicating a relationship be-
tween bruxism and the degree of severity of cerebral palsy.

DISCUSSION
Bruxism brings several complications to the affected indi-

vidual depending on the intensity and frequency of this habit7. 
Unfortunately, parafunctional movements such as this have been 
commonly observed in children and adolescents with cerebral 
palsy and have even been mentioned by some scholars as a char-
acteristic inherent to CP14,20.

Tooth enamel is the first structure to receive the parafunctional 
load of bruxism24. The loss of tooth tissue caused by this condition 
can result in sensitivity, excessive height reduction of the clinical 
crown and changes in the occlusal relationship25-27. Moreover, ac-
cording to Bahlis et al.28, the clinical manifestations most associated 
with bruxism are non-functional patterns of tooth wear, abfractions, 
fractures and restorations, increased tone and hypertrophy of the 
masticatory muscles, headache, temporomandibular joint symp-
toms, dental pain and periodontal and endodontic implications.

Several factors may explain the origin of bruxism in children and 
adolescents with cerebral palsy. Among them are the spasticity; oral 
myofunctional disorders; dysfunctions in the posterior bones of the 
head, which is projected anteriorly, modifying the dental contact 
and predisposing the individual to a hyperactivity of the temporal 

Author/Year N CP Age M/F
Bruxism

N/type Age group (%) Sex

Lindqvist & Heijbel, 197413
17 E

NR NR
1/SA

NR NR
10 NE 4/SA

Peres et al. 200714
100 E

4-7 67/54
67/SA 4-5 (54.4)

6-7 (77.3)
NR

21 NE 17/SA

Ortega et al. 20075 65 E 2-20 38/27 24/SA

2-6 (50.0)
7-11 (36.3)

12-16 (33.3)
17-20 (14.2)

NR

Du et al. 201020
44 E

2,5-6,4 39/33 45/SA NR NR
28 NE

Miamoto et al. 201110 60 NR ≥ 3 28/32 14/S
>10 (26.7)
≤10 (20.0)

NS

Abanto et al. 20131 60 E 6-14 30/30 31/SA NR NR

Elsayed et al. 201315
65 E

2-12 48/52 38/S
2-5 (50.0) *
6-12 (25.0)

NR
35 NE

Ortega et al. 20142 137 NR 2-18 67/70
9/A
24/S

54/SA
NR M*

Souza et al. 201517
227 E

1-13 NR
91/S

NR M*
43 NE 9/S

Edvinsson & Lundqvist, 201618
87 E

5-22 76/53 23/A NR NR
42 NE

Castinho et al. 20173 149 E 1-13 0/149 44/SA ≤3 (57.7) NR

Rodríguez et al. 201819
75 E

9-44 64/56 12/SA NR NR
45 NE

Table 1: Summary of the articles regarding the presence of bruxism.

M: male. F: female. CP: cerebral palsy. NR: not reported. NS: statistically non-significant difference. S: sleep bruxism. A: awake bruxism. SA: sleep and awake bruxism. *p<0.05
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and masseter muscles; the reduction of the mandibular posture 
control that can worsen in periods of emotional stress; the sleep dis-
orders and the use of neuroleptics6,10,14. This parafunction seems to 
be modulated by several neurotransmitters of the central nervous 
system, involving disturbances in the mechanism of dopaminergic 
function5,16. Considering that cerebral palsy also presents a disorder 
of this same dopaminergic5,16, system, it could explain the high fre-
quency of this parafunction in these patients.

When evaluating the behavior of the affected individuals by age 
range, there was a decrease in the occurrence of bruxism, coincid-
ing with the increase in age. However, bruxism did not cease com-
pletely over time, which suggests that the maturation of the cen-
tral nervous system, although limited in people with CP, would 
allow its decrease, but not absence, because it involves a larger 
amount of determining factors3,10,14-16.

As for the variable sex, two studies pointed out a higher preva-
lence for males2,17. However, there are not enough arguments to 
support the association between bruxism and the variable sex.

It is also observed that some studies mention neuroleptic drugs, 
frequently used by individuals with CP, as possible contributors to 
the etiology of bruxism in this group13,16,17. However, for Ortega et al.2, 
there is no statistically significant difference in relation to this aspect.

Additionally, experimental studies on bruxism therapy have 
been conducted. However, what works for individuals without CP 
may not be adequate for people with that condition. The dental 
approach to this parafunction in children without comorbidities 
can be questioned, sometimes preferring behavioral approaches 
conducted by speech therapy, physical therapy, and psychology 
teams, as observed by Ilovar et al.29, Gomes et al.30, Amorim et al.31 
and Beddis et al.32. There is still no proven effective therapy for this 
parafunction in individuals with CP. Oliveira et al.33 reported the 
control of bruxism in a child through the use of an acrylic resin 
protective appliance fixed on both sides of the mandible. Giannasi 
et al.34 reported the beneficial effect of a hyperboloid chewing appli-
ance for the treatment of severe sleep bruxism in a child. Manzano 
et al.35, Kesikburun et al.36 and Cahlin et al.37, on the other hand, 
deal with the use of botulinum toxin type A in the treatment of this 
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