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Abstract

Aims: This systematic review aimed to compare the gingival status of children and ado-
lescents with cerebral palsy (CP) to those without CP.

Materials and methods: Nine databases were searched up to May 2020 for observational
studies that evaluated the periodontal status of patients with and without CP. Risk of
bias between studies was assessed using Joanna Briggs Institute Critical Appraisal tools.
Random effects meta-analysis was performed.

Results: The search provided 425 results, from which only five met the eligibility criteria
and were ultimately included in the qualitative assessment of the review. All studies pre-
sented low risk of bias. The total number of patients in case / control groups was 454/532.
The standardized mean difference of the gingival index between cases and controls was
0.42 (95% Cl = 0.21- 0.64; p < 0.001), whereas for the plaque index, it was 0.66 (95%
Cl =0.49-0.84; p < 0.001), indicating worse periodontal status for individuals with CP.
In general, heterogeneity was low (12 <25.0%).

Conclusion: Children and adolescents with CP are more likely to have bacterial plaque
accumulation, gingival inflammation, and gingival hyperplasia compared to individuals

without CP.
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Introduction

Cerebral palsy (CP) is a multifactorial encephalopathy
that occurs in about 2 to 3 individuals per 1,000 live
births (Jonsson e al., 2019; Stavsky e7 al., 2017). This
condition is defined as a group of non-progressive
movement and posture disorders caused by an injury
that occurred during fetal or infant brain development,
causing partial or total dependence on caregivers to
perform daily activities, including oral hygiene (Bax ez
al., 2005; Cardoso et al., 2014; Cardoso ¢t al., 2018).
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CP is topographically classified into (1) monople-
gia, a form that affects only one limb; (2) hemiplegia,
characterized by the involvement of the lateral half of
the body; (3) diplegia, which affects symmetrical parts
of the body; (4) triplegia, a form of paralysis involving
three limbs, that is, paralysis on one side of the body
and an arm or leg on the other side and (5) quadriplegia,
the most severe form of the condition that affects the
upper and lower limbs of both sides (Sankar and Mund-
kur, 2005). CP is divided into subtypes according to the
dominant neurological signs into spastic, dyskinetic or
ataxic (Rana et al., 2017).

Epilepsy, secondary musculoskeletal problems, be-
havioral, sensitivity, perception, cognition and commu-
nication disorders are frequent findings in CP patients
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(Santos ez al., 2016). These patients are at increased risk
for oral problems, as acquired or genetic neuromuscular
disorders can cause changes in skeletal and facial struc-
tures, number and morphology of teeth, irregular erup-
tion pattern and malocclusion (El Ashiry ef al., 2016).
In addition, CP patients have swallowing disorders,
which makes oral feeding difficult and requires the use
of external feeding devices (Cardona-Soria e al., 2020).

Studies have shown that children with CP are more
susceptible to the accumulation of dental biofilm and,
consequently, to the development of caries and gingival
inflammation (Guerreiro and Garcias, 2009; Cardoso
¢t al., 2017; Rodriguez et al., 2018). The following are
among the contributing factors for this condition: in-
ability to control muscle function, which makes daily oral
hygiene difficult, intraoral sensitivity and orofacial motor
dysfunction, in addition to the use of antiepileptic drugs,
such as phenytoin, which can increase the probability
of occurrence of gingival hyperplasia (Wyne ef al., 1996;
Jan and Jan, 2016; Rodriguez ¢z al., 2018).

Other factors that can influence the increase in
the prevalence of periodontal problems in children
and adolescents with CP are low unstimulated salivary
flow, changes in pH and buffering capacity (Santos ez
al., 2016). Taking into account the association between
these factors, it is important to understand the oral
health status and treatment needs of this population
in order to expand scientific knowledge on the subject
and outline special care strategies with emphasis on
prevention and promotion of general and oral health.

Scientific evidence has shown that the periodontal
status of children and adolescents with CP is worse
compared to those without CP (Pope & Curzon, 1991;
Guare & Ciampioni, 2004; Du ¢z a/., 2010; El Ashiry ez
al., 2016). However, there is no systematic review on
this topic. Therefore, this systematic review aimed to
compare the gingival status of children and adolescents
with cerebral palsy (CP) to those without CP.

Materials and methods

Protocol and Registration

This systematic review was carried out following the
PRISMA statement (Moher ez a/., 2009) and Cochrane
guidelines (Higgins and Green, 2011). The systematic
review protocol was registered in the PROSPERO da-
tabase (CRD42019120219).

Eligibility criteria

Eligibility criteria were designed to respond to the
research question in the PECO format (i.e., P =
population, E = exposure, C = comparison, and O =
outcomes), as follows: Children and adolescents (P) di-
agnosed with cerebral palsy (E), have worse periodontal
status (O) compared to those without cerebral palsy (C)?

Inclusion criteria were observational studies that
assessed the periodontal status of children and ado-
lescents with cerebral palsy compared to individuals
without the disease. Restrictions regarding publication
year, language, or status (Epub a head of print) were
not applied. Exclusion criteria were studies not related
to the topic, literature reviews, case reports, letters to
the editor or editorials, conference abstracts, personal
opinions, books and / or book chapters.

Information and Research Sources

Two eligibility reviewers independently conducted the
search (MPL and BRG). As a primary study source,
electronic databases PubMed / MEDLINE, Web of Sci-
ence, Scopus, Cochrane Library, SciELO, LILACS and
LIVIVO were used. The OpenThesis and OpenGrey
databases were also searched (Table 1). Descriptors were
searched in the Health Sciences Descriptors (DeCS)
and Medical Subject Headings (MeSH) databases. With
the help of Boolean operators “AND” and “OR”, the
research strategy was developed (Table 1). Publications
until May 3, 2020 were included. Studies retrieved after
the search were imported into the MendeleyTM Desktop
1.19.2 software (MendeleyTM Ltd, London, UK) for the
detection and removal of duplicates.

Selection of studies

As a calibration exercise, reviewers discussed the eligi-
bility criteria and applied them to a sample of 20% of
retrieved studies to determine inter-examiner agreement.
With good level of agreement (Kappa = 0.80), reviewers
read all studies, independently. This process was struc-
tured in three phases. In phase 1, titles were read by two
reviewers (MPL and BRG). Studies with titles compat-
ible with the research theme of this systematic review
were selected for phase 2, which consisted of reading
the abstracts. Reading of the full text was carried out
in phase 3. The reference lists of included studies were
analyzed to identify relevant research. A third reviewer
(IMB) was consulted to provide a final decision in case
of disagreement between the two reviewers.

Data collection and extraction process

Two evaluators performed data extraction independently
(MPL and BRG). Both used spreadsheet especially cre-
ated to extract the necessary information considering
the following items: study identification (author, year,
country and type of publication); sample characteristics
(sample size, average sample age, distribution by sex,
and origin of individuals); method to obtain results (for
example, visible plaque index, gingival bleeding index)
and main conclusions.
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Table 1. Strategies for database search.

Database

Search Strategy (May 3, 2020) Results

PubMed

(“Cerebral Palsy”[MeSH Terms] OR “Cerebral Palsy”[All Fields] 74

(http://www.ncbi.nlm.nih.gov/pubmed) OR “Disable child*”) AND (“Periodontal Diseases”[MeSH Terms]

Web of Science
(http://apps.webofknowledge.com/)

Scopus
(http://www.scopus.com/)

Cochrane Library
(http://www.cochranelibrary.com/)

SciELO
(http://www.scielo.org/)

LILACS
(http://lilacs.bvsalud.org/)

LIVIVO
(https://www.livivo.de)

OpenGrey
(http://www.opengrey.eu/)

ClinicalTrials
(https://clinicaltrials.gov/)

TOTAL

OR “Periodontal Diseases” [All Fields] OR “Periodontitis” [All
Fields] OR “Periodontal Attachment Loss”[All Fields] OR
“Periodontal Pocket”[All Fields] OR “Alveolar Bone Loss” [All
Fields] OR “Gingivitis”[All Fields] OR “Gingival Recession”[All
Fields] OR “Tooth Mobility” [All Fields] OR “Periodontal
Abscess” [All Fields] OR “Periodont*” [All Fields])

TS=((“Cerebral Palsy” OR “Disable child*”) AND (“Periodontal 38
Diseases” OR “Periodontitis” OR “Periodontal Attachment Loss”

OR “Periodontal Pocket” OR “Alveolar Bone Loss” OR “Gingivitis”

OR “Gingival Recession” OR “Tooth Mobility” OR “Periodontal

Abscess” OR “Periodont*”))

TITLE-ABS-KEY(“Cerebral Palsy”) OR TITLE-ABS-KEY(“Disable
child*”) AND TITLE-ABS-KEY(“Periodontal Diseases”) OR
TITLE-ABS-KEY (“Periodontitis”) OR TITLE-ABS-KEY (“Periodontal
Attachment Loss”) OR TITLE-ABS-KEY(“Periodontal Pocket”)
OR TITLE-ABS-KEY(“Alveolar Bone Loss”) OR TITLE-ABS-
KEY(“Gingivitis”) OR TITLE-ABS-KEY(“Gingival Recession”)

OR TITLE-ABS-KEY(“Tooth Mobility”) OR TITLE-ABS-
KEY(“Periodontal Abscess”) OR TITLE-ABS-KEY(“Periodont*”)

(“Cerebral Palsy” OR “Disable child*”) AND (“Periodontal 15
Diseases” OR “Periodontitis” OR “Periodontal Attachment Loss”

OR “Periodontal Pocket” OR “Alveolar Bone Loss” OR “Gingivitis”

OR “Gingival Recession” OR “Tooth Mobility” OR “Periodontal

Abscess” OR “Periodont*”)

Cerebral Palsy AND Periodontal Diseases 4

107

Cerebral Palsy AND Periodontitis
Cerebral Palsy AND Gingivitis

tw:(“Cerebral Palsy” AND “Periodontal Diseases”) AND
(instance:”regional”) AND (db:(“LILACS”))

tw:(“Cerebral Palsy” AND “Periodontitis”) AND 0
(instance:”regional”) AND (db:(“LILACS”))

tw:(“Cerebral Palsy” AND “Gingivitis”) AND (instance:"regional”) 8
AND (db:(“LILACS"))

(“Cerebral Palsy” OR “Disable child*”) AND (“Periodontal 166

Diseases” OR “Periodontitis” OR “Periodontal Attachment Loss”

OR “Periodontal Pocket” OR “Alveolar Bone Loss” OR “Gingivitis”

OR “Gingival Recession” OR “Tooth Mobility” OR “Periodontal

Abscess” OR “Periodont*”)

(“Cerebral Palsy” AND “Periodontal Diseases”) 0

(“Cerebral Palsy” AND “Periodontal Diseases”) 0
425

Risk of individual bias of studies

The risk of bias in eligible studies was assessed using the
Joanna Briggs Institute’s Critical Assessment tools for
use in systematic reviews (Aromataris and Munn, 2017).

High risk of bias was considered when the study reached
=< 49% of “yes” responses. For moderate risk of bias, the
percentage of “yes” responses varied between 50% and
69%, while for low risk of bias, responses reached = 70%.

For case-control studies, the checklist has 10 questions.
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Outcome measurement and data analysis

Meta-analysis was performed to estimate the magnitude
of difference in periodontal status in the case group
compared to the control group. Outcome differences
were reported through forest plots, considering the
random effects model to determine standardized mean
differences, 95% confidence intervals and p-values
(Higgins and Green, 2011; DerSimonian and Laird,
2015). Heterogeneity among studies was assessed using
the I” statistics and classified as follows: low (I <25%),
moderate (I = 50%) and high (I*> 75%) (Higgins and
Thompson, 2002). Even in the absence of significant
statistical heterogeneity (I), the random effects model
was used to control the possible influence of clinical
heterogeneity found in the study samples. Publication
bias was not assessed, as there were no more than 10
studies to be grouped in a funnel plot (Egger ezal., 1997).
Review Manager software version 5.3 (RevMan, Cochrane
Collaboration) was used to perform all statistical analyses.

Results

Selection of studies

This review was carried out in nine electronic data-
bases in May 2020. In the first phase, 425 records were
identified and, after removing duplicates, 254 stud-
ies were submitted to analysis of titles and abstracts.
Subsequently, only 13 studies were eligible for full-text
analysis. Finally, five articles were submitted to analysis
of results. Figure 1 exemplifies the process of searching,
identifying, including and excluding studies.

Characteristics of studies

Table 2 presents a summary of the main characteristics
of included investigations. Selected studies were con-
ducted in Saudi Arabia (El Ashiry ¢z a/., 2016), China (Du
¢t al., 2010), Brazil (Guare and Ciampioni, 2004), Nige-
ria (Oredugba, 2011) and England (Pope and Curzon,
1991). The total number of patients in case / control
groups was 454/532. All patients came from schools
or rehabilitation centers. The most prevalent motor
deficiency and topographic classification of cerebral
palsy were spastic and quadriplegia, respectively (Pope
and Curzon, 1991; Guare and Ciampioni, 2004; Du ¢z a/.,
2010). The other studies did not report this occurrence
(Oredugba, 2011; El Ashiry e al., 2016).

To evaluate periodontal status (Table 3), the methods
of Partial Score Modification described by Ramfjord
(1967), the Loe method (1967), the Simplified Oral
Hygiene Index (Greene and Vermillion, 1994), the
Gingival Hyperplasia Index (Angelopoulos and Goaz,
1972), the Gingival Index (Loe and Silness, 1963) and
the Visual Periodontal Index (Cappelli and Brown,
2002) were used.

In descriptive terms, the results of individual studies
have shown that the gingival index (Pope, 1991; Guare,
2004; Du, 2010), the visual periodontal index (El Ashity,
20106), the plaque index (Pope, 1991; Guare, 2004; Du,
2010; Oredugba, 2011), the oral hygiene index (Guare,
2004; Oredugba, 2011; El Ashiry, 2016), the calculus
index (Guare, 2004), as well as the frequency of gingival
hyperplasia (Guare , 2004; Du, 2010) and gingivitis
(Oredugba, 2011; El Ashiry, 2016) were higher among
patients with CP compared to those without CP.

Meta-analysis and risk of bias

Figure 2 shows the magnitude of differences between
individuals with CP and those without CP in relation
to periodontal status. The standardized mean differ-
ence of the gingival index between cases and controls
was 0.42 (95% CI = 0.21- 0.64; p < 0.001), whereas for
the plaque index, it was 0.66 (95% CI = 0.49-0.84; p <
0.001), indicating worse gingival status for individuals
with CP. In general, heterogeneity was low for the evalu-
ated outcomes (I* <25.0%). The risk of bias was low
for all studies analyzed, as shown in Table 4.

Discussion

Considering the need for dental practice based on sci-
entific evidence, a systematic review of gingival and
periodontal diseases and cerebral palsy becomes very
important to clarify and evaluate the quality of available
evidence and gather the main information on the subject.
In this sense, this review sought to systematically analyze
in literature case-control studies with results about gingival
status of children and adolescents with and without CP.

The high prevalence of gingival inflammation can be
associated with different factors, such as severity of CP
and level of intellectual disability, which requires con-
siderable changes in food consistency due to limitations
of gnathic bones during the chewing process (Santos
et al., 2002). The findings of this research demonstrate
that young individuals with CP have higher frequency
of gingival inflammation, which is explained by the sta-
tistically significant association observed in most studies
(Pope and Curzon, 1991; Guare and Ciampioni, 2004;
Du ez al., 2010; Oredugba, 2011).

CP patients have motor alterations, according to the
type of neurological damage, influencing muscle tone,
spasticity, biofilm accumulation, absence of self-cleaning
by the tongue, added to the ingestion of pasty foods.
Currently, attempts have been made to characterize the
immune and inflammatory profile of these individuals
and the findings point to higher levels of interleukin
and greater susceptibility to gingival inflammation in
CP patients (Yoshida ez al., 2019). They generally drink
less water, have thicker (viscous) saliva and consequently
biofilm will be in the oral cavity for longer time, if it is
not disorganized (Santos ¢z al., 2017).
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Figure 1. Flowchart of the process of literature search and selection adapted from the PRISMA statement.
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Table 2. Summary of the main characteristics of the studies eligible for qualitative analysis.

First author Sample Origin of Characteristics  Method to obtain
and year of Country Mean sample age . e
LR (n) individuals  of cerebral palsy results
publication
Pope, 1991 England  Case Case group: Special Schools  Most prevalent Plaque Index
group  10.25 years (range: in Leeds type of motor Gingival Index
(150): 3.08 to 18.16) disability:
824 Control group: Spastic
68 @  10.39 years (range: Most prevalent
Control  3.171t0 16.25) topographic
group classification:
(191): Quadriplegia
104 &
87 @
Guare, 2004 Brazil ~ Case Case group: Lar Escola Sao  Most prevalent Plaque Index
group - Francisco, Central type of motor Calculus Index
(100): (range: 2.5 to of Rehabilitation disability: OHI-S
- 6.1 years) in Sao Paulo Spastic Gingival Index
Control Control group: Most prevalent Gingival Hyperplasia
group - topographic
(100):  (range: 2.5t0 5.9 classification:
- years) Quadriplegia
Du, 2010  China  Case Case group: 23 Special Child  Most prevalent Plaque Index
group 4.7 + 1 year Care Centers in  type of motor Gingival Index
(72): (range: 2.5 to Hong Kong disability: Gingival Hyperplasia
39 & 6.4 years) Spastic
339 Control group: Most prevalent
Control  paired sample of topographic
group preschoolers (age + classification:
(72): 0.3 years) Quadriplegia
394
33 9
Oredugba, Nigeria  Case Case group: 3 Centers for * OHI-S
2011 group  11.42 +4.56 years Individuals with Bleeding on probing
(69): Control group: Disabilities
454 11.35 £ 4.19 years
24 Q
Control
group
(70):
42 8
28 @
El Ashiry, Saudi Case Case group: 8 Disability * Visual Periodontal
2016 Arabia  group  8.05 x2.10 years Centers in Jeddah Index
(63): Control group: OHI-S
- 9.19 + 2.11 years Bleeding on probing
Control
group

(99):

Note. — There was no division according to sex; OHI-S = Oral Hygiene and plaque Index — Surface; * Not

reported by the authors; @ = female; &' = male.
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Table 3. Summary of the evaluated periodontal variables and results of each study.

345

Assessment of periodontal status

Periodontal status

Partial scoring modification described by Ramfjord
(1967) of the method of Loe (1967)

Simplified
Oral Hygiene Index (Greene & Vermillion, 1964) e
Gingival Hyperplasia Index (Angelopoulos & Goaz, 1972)

Simplified Debris
Index (Greene & Vermillion, 1964), Gingival Index
(Loe & Silness, 1963) e Gingival Hyperplasia Index
(Angelopoulos & Goaz, 1972)

Simplified Oral
Hygiene Index (Greene & Vermillion, 1964)

Visual Periodontal
Index (Cappelli & Brown, 2002) e Simplified Oral
Hygiene Index (Greene & Vermillion, 1964)

Plaque Index (mean + SD):
Case group: 1.35 + 0.84
Control group: 0.87 + 0.80

Gingival Index (mean + SD):
Case group: 1.54 +*
Control group: 0.46 +*

Plaque Index (mean + SD):
Case group: 1.26 + 0.72
Control group: 0.68 + 0.63

Calculus Index (mean + SD):
Case group: 0.02 + 0.11
Control group: 0.01 = 0.06

OHI-S (mean = SD)
Case group: 1.28 £ 0.75
Control group: 0.69 + 0.63

Gingival Index (mean + SD)
Case group: 1.04 + 0.59
Control group: 0.79 = 0.52
Gingival Hyperplasia:
Case group: 6/100
Control group: 0/100

Plaque Index (mean + SD):
Case group: 0.89 + 0.28
Control group: 0.71 + 0.35

Gingival Index (mean + SD):
Case group: 0.81 £ 0.19
Control group: 0.73 + 0.22
Gingival Hyperplasia:
Case group: 14/72
Control group: 0/72

OHI-S (mean + SD):
Case group: 1.35 + 0.84
Control group: 0.87 + 0.80
Gingivitis:

Case group: 27/69
Control group: 17/70

Visual Periodontal Index (mean + SD):

Case group: 0.86 + 0.35
Control group: 0.82 = 0.39
OHI-S (mean = SD):
Case group: 1.13 + 0.60
Control group: 1.14 + 0.66
Gingivitis:

Case group: 54/63
Control group: 81/99

Note. * Not reported by the authors; SD = standard deviation.
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‘ META-ANALYSIS \

GINGIVAL INDEX

(ases Controls Std. Mean Difference Std. Mean Difference
Studyor Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 5% CI IV, Random, 95% CI
Du, 2010 081 019 72 073 022 72 420%  039(0.06,072 ——
Guare , 2004 104 059 100 079 052 100 56.0%  045[017,073 —i—
Total (95% CI) 1n 172 1000%  042[0.21,0.64] -
Heterogeneity, Tau?= 0.00: Chi*=0.08, df=1(P=0.78); F= 0% 505 0 15 0

Testfor overall eflect: 2= 3.87 (P=0.0001)

PLAQUE INDEX

Favours [cases] Favours [controls]

Cases Controls Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Du, 2010 089 028 72 07 035 72 237%  056(0.23,090) -+
Guare, 2004 126 072 100 068 063 100 200% 085056114 —+
Pope, 1991 135 084 150 087 08 191 464%  059(0.37,080) +
Total (95% C1) k7Y, 363 1000%  0.66[049,084] ¢
Heterogenelty, Tau?= 0.00; Chi*= 248, df= 2 (P = 0.29) F=19% 11 U 11 %

Testfor overall effect 2= 7.40 (P < 0.00001)

Favours [cases] Favours [controls]

Figure 2. Forest plot showing the magnitude of differences between individuals with CP and those without
CP in relation to gingival inflammation and plaque index.

Table 4. Risk of bias assessed by the JBI Critical Appraisal Checklist for Case Control Studies.

First author, and year

of publication Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 % Yes/risk
Pope, 1991 N N e T 80.0% / Low
Guare, 2004 d \ \ \ N - = A v \ 80.0% / Low
Du, 2010 \ \ \ \ N - =N \ \ 80.0% / Low
Oredugba, 2011 \ \ \ \ N - = A \ Y 80.0% / Low
El Ashiry, 2016 \ S \ \ N - = N \ \ 80.0% / Low

Note. V: Yes; — No; NA: Not applicable. U: Unclear. Q1. Were the groups comparable other than the presence
of disease in cases or the absence of disease in controls? Q2. Were cases and controls matched appropriately?
Q3. Were the same criteria used for identification of cases and controls? Q4. Was exposure measured in a
standard, valid and reliable way? Q5. Was exposure measured in the same way for cases and controls? Q6.
Were confounding factors identified? Q7. Were strategies to deal with confounding factors stated? Q8. Were
outcomes assessed in a standard, valid and reliable way for cases and controls? Q9. Was the exposure period of
interest long enough to be meaningful? Q10. Was appropriate statistical analysis used?



The practice of oral health at home and regular dental
treatment are significant factors for maintaining the quality
of the periodontal status of these patients. A recent clini-
cal study has shown that periodontal treatment influences
the levels of inflammatory markers in individuals with
CP, which can significantly reduce the levels of TNF-a,
IL-1B, 1L-6 and IL-8 (Yoshida ez al., 2019). This shows
the importance of periodontal evaluation, treatment and
dental follow-up for this population, and caregivers must be
trained to perform correct oral hygiene for these patients.

The removal of plaque is the main factor related to
oral problems in people with disabilities and results from
the lack of neuromuscular coordination (Subramaniam
¢t al., 2014). According to the meta-analysis, statistically
significant differences were observed in the plaque
index between individuals with CP and those without
the disorder. These results suggest that children and
adolescents with CP are unable to propetly clean their
own teeth and that they probably need modifications in
their brushes or more assistance during tooth brushing.

Deviations in the correct way of brushing teeth and
not using dental floss promote the deposition of biofilm
on dental surfaces, favoring the appearance of carious
lesions and as well as gingivitis and periodontitis (Ku-
mar ef al., 2009). Risk factors for gingival inflammation
in individuals with CP may include: salivary osmolarity
(Santos ez al., 20106), degree of motor impairment and
levels of inflammatory biomarkers (Santos ez al., 2017).
Other factors such as amount of drugs used, degree of
dependence on caregivers and socioeconomic condi-
tions can also influence (Cardoso e¢f al., 2015; Barros
et al., 2019). Often the caregiver is the mother herself,
with limitations and low quality of life, who cannot even
perform her own oral hygiene adequately.

Periodontal changes are mainly associated with
athetoid CP type, characterized by continuous and
uncontrolled movements of muscles, especially neck,
resulting from excessive head movements, which makes
oral hygiene difficult and increases the frequency of
gingival inflammation (Cardoso ez al., 2015). In eligible
studies, little has been discussed regarding the occur-
rence of periodontitis in CP patients. This can probably
be explained by the average age of participants.

The meta-analysis showed that significantly higher
gingival index levels were observed in the group of
individuals with CP. Evidence has shown that children
and adolescents aged 7-18 years are those who most
frequently have gingival calculus and bleeding (Cardoso
¢t al., 2015), which corroborates the average age of indi-
viduals investigated in this study. Another striking factor
in this population is the presence of gingival hyperplasia,
frequently associated with the use of antiepileptic drugs,
such as phenytoin (Guerreiro and Garcias, 2009).

Phenytoin is associated with increased level of
protein synthesis by fibroblasts, leading to a decrease in
collagen degradation and, consequently, to an increase in
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gingival tissue (Guimaraes Junior, 2007). In this study, it
was observed that individuals in the control group did
not present any level of gingival hyperplasia, differently
from some patients in the group with paralysis. There-
fore, it must be considered that individuals with CP who
use drugs such as phenytoin need even greater attention,
given the greater likelihood of periodontal changes.

Although the vast majority of studies have not
evaluated the possible confounding effect resulting from
the socioeconomic status of individuals from cases and
control groups in the assessment of findings, this is a
point that deserves to be further discussed. Greater pur-
chasing power favors better conditions for the preven-
tion and treatment of these conditions, which may not
be possible for individuals from lower socioeconomic
classes (Santos e7 al., 2002; De Camargo and Antunes,
2008). Therefore, future studies should take into ac-
count the influence of variables such as family income
and education level of parents and / or caregivers in
the periodontal condition.

The findings of observational studies should be
viewed with caution, since they do not allow establishing
cause-and-effect relationships. As a way of minimizing
the bias of comparative results, most studies attempted
to organize control groups with a similar sample size to
the exposure group, generally matching by age and sex.
Control group individuals were usually recruited from
schools in the same geographic area.

Studies varied especially in relation to the sample size
and method used in the diagnosis of the periodontal
condition. Another limitation is due to the fact that the
eligible articles evaluated only gingival parameters (such
as gingivitis, gingival hyperplasia and plaque index), more
studies are necessary to evaluate the periodontal condition
in detail. Multicenter studies, with representative samples
using standardized diagnostic methods and evaluation
of periodontal status (including probing depth, clinical
attachment level, and bone loss), are needed.

This review is original and contributed to the ad-
vancement of scientific knowledge in two points. First,
this is the first systematic review with meta-analysis that
investigated the association between gingival condition
and CP. Second, an extensive search strategy was ap-
plied without any restrictions on language or date of
publication and including “grey literature”, seeking to
avoid selection and publication biases.

Conclusion

The results of the present review show that children and
adolescents with CP are more likely of having bacterial
plaque accumulation, gingival inflammation, and gingival
hyperplasia compared to individuals without CP. These
findings highlight the clinical relevance of offering spe-
cial care to patients with CP aiming to control gingival
inflammation and prevent its complications.
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