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Dental Decay and Oral Findings in Children and Adolescents 
Affected by Different Types of Cerebral Palsy: A Comparative Study

Juan Pablo Loyola Rodríguez*/ Jose Luis Ayala-Herrera**/ Noel Muñoz-Gomez ***/Rita E Martínez-
Martínez ****/Miguel Angel Santos-Díaz*****/ Jose Honorio Olvera-Delgado******/Alejandra 
Loyola-Leyva*******

Objective: To compare dental caries and oral findings in patients affected by different types of Cerebral Palsy 
(CP). Study design: This cross-sectional study involved 120 children and adolescents with a diagnosis of CP. 
WHO diagnostic criteria were used to determine DMFT (caries diagnosis), the pocket depth and attachment 
level (periodontitis diagnosis). Additionally, the study evaluated dental erosion, traumatic dental injuries, 
treatment needs index (TNI), oral habits, malocclusions, gingival overgrowth, and dental fluorosis. Results: 
The most frequent CP type was spastic (62.5%), followed by mixed (18.3%), ataxic (10%), and athetoid (9.1). 
Patients affected by mixed CP showed a higher prevalence in decayed, DMFT index and TNI compared with 
the other types of CP (p<0.05). The frequency of malocclusion in the clinical evaluation was 87.5% and in 
plaster models was 49.2%. Conclusions: Dental caries was an important issue in mixed and athetoid CP 
groups. Oral habits and malocclusions were the most significant oral health problems in individuals with CP.
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INTRODUCTION

Dental caries (DC) is one of the most prevalent diseases in 
the oral cavity with a multifactorial etiology. There is prac-
tically no ethnical group in the world that does not exhibit 

some evidence of DC1. Multiple factors (interaction of bacteria, 
diet, oral hygiene, plaque, immunity, time, and host response) influ-
ence DC initiation and progression, and dissemination of the oral 
bacteria2,3. On the other hand, particular segments of the population 
presents a high frequency of DC, such as people of lower socio-eco-
nomic strata, lower education level or those affected by disabilities4.

Developmental disabilities are a heterogeneous group of chronic 
conditions defined by cognitive, behavioral, or physical functioning 
problems. Cerebral palsy (CP) is one of the most frequent cause of 
motor disability in children; however, its prevalence (affects 2 to 3 
per 1000 births5) has been stable for a long time. In Mexico6, the 
precise prevalence of CP in children and adolescents is unknown, 
but it has been reported a CP prevalence of 85% in reported a  life 
expectancy of 50 years old, for 20 years old individuals affected 
by CP,7. Patients affected by CP have several medical and oral 
disorders, including gastroesophageal reflux disease (GERD), 
feeding intolerance, difficulty to handle oral secretions, poor motor 
control, dental caries, periodontal disease, traumatic dental injuries, 
bruxism, excessive tooth wear, damage of temporomandibular joint, 
and swallowing problems8. Furthermore, these patients have an 
increased risk of infections by Gram-negative and Gram-positive 
bacteria associated with oral infections9. The aim of the present 
study was to compare dental caries and oral findings in children and 
adolescents affected by different types of CP.
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PATIENTS AND METHOD
This cross-sectional study involved 305 children and adoles-

cents with a clinical diagnosis of CP, but only 120 fulfilled the selec-
tion criteria. The inclusion criteria were: diagnosis of CP including 
spastic, ataxic, athetoid and mixed type (two o more types of CP 
affecting one patient). Sixty individuals with CP lived in San Luis 
Potosi City, and sixty were recruited in Morelia City (both cities 
located in the north-central area of Mexico). Completed health and 
dental questionnaires that included information about systemic 
health, dental and periodontal status were completed for then study 
population. Before the clinical examination, the parent or guardian 
signed a written informed consent10. This consent embodied the 
ethical principles of the Declaration of Helsinki (Version 2008). The 
Clinical Studies Committee of the Master´s Degree in Advanced 
Education General Dentistry Program at San Luis Potosi Univer-
sity, Mexico, approved the study (2014/02/01). Besides, this study 
followed the Strengthening the Reporting of Observational studies 
in Epidemiology (STROBE), guidelines for observational studies.

The WHO caries diagnostic criteria were used to determine the 
permanent tooth DMFT index (decayed, missing and filled tooth 
surfaces)11. Additionally, a calibrated examiner determined the 
diagnosis of periodontitis. The pocket depth and clinical attachment 
loss (periodontitis diagnosis) were measured by inserting a probe 
parallel to the teeth long axis and crossing each tooth’s surface 
circumferentially12. The diagnosis of periodontitis was determined 
when the pocket depth was ≥ 3 mm, and the attachment loss was ≥ 2 
mm in at least 30% of the measured sites13. Epithelial attachment to 
the cement-enamel junction was used to estimate the clinical attach-
ment loss. Dental erosion evaluation was carried out according to the 
clinical assessment of erosive enamel lesions14. Traumatic dental 
injury classification15 was used to classify traumatic dental injuries 
(TDI) to the maxillary and mandibular anterior permanent teeth. 
For each patient, the treatment needs index was used to calculate 
the necessities of dental treatment and the modified Dean’s index 
to determine dental fluorosis16,17. In all individuals in the study 
WHO criteria were applied to analyze the clinical evaluation. 
Angle’s classification was used to record the occlusion of each 
subject by using orthodontic plaster models. The overgrowth index 
in plaster models18-20 was used to examine gingival overgrowth. 
Furthermore, the study included information about the pharmaco-
logical treatment of epilepsy and seizures. Each patient received 
a professional tooth cleaning, long/term preventive measures, and 
dental treatment strategy.

Statistical analysis
Two examiners were calibrated in all variables with an expert 

through Kappa and intraclass correlation coefficient tests prior 
the study. For descriptive statistics were used means and standard 
deviation. The present study used parametric tests like ANOVA 
adjusted by Dunnet test and non-parametric analysis. The Spearman 
correlation test was used to correlate age and dental caries. For the 
statistical analysis was used JMP program version 9.0 (SAS Insti-
tute, Cary, NC, USA) and Stata Intercooled version 11.0 (Stata Corp 
LP, College Station, TX, USA).

RESULTS
Table 1 shows the distribution of clinical types of CP according 

to age and sex. People with the spastic type were the most frequent, 
followed by the mixed, ataxic, and athetoid type. Youngest people 
were more affected by the athetoid type of CP while the ataxic type 
affected oldest people. Males were more affected by all types of CP 
than females.

Table 2 shows caries experience evaluated with the DMFT and 
its different components related to the various types of CP. The 
patients affected by the mixed CP showed a higher prevalence in 
decayed, DMFT index and TNI compared with the other types 
of CP. The DMFT index and the decayed components showed a 
statistically significant difference (p<0.05) among groups. There 
were statistically significant differences in the missing and filled 
components.

Table 3 shows DMFT comparisons between different types 
of CP according to ANOVA test. The difference between DMFT 
(permanent teeth) in the four types of CP showed a statistically 
significant difference (p<0.05). DMFT was significantly higher for 
mixed individuals with CP when comparing with spastic and ataxic 
type. The individuals with CP showed low frequency (15.8%) of 
periodontal disease (2.2±0.8mm pocket depth profile and 0.1±0.3 
mm for clinical attachment loss).

There was a presence (37.5%) of dental erosion that was clas-
sified as follows; 23.3% for code 1 (loss of surface features); 4.1% 
for code 2 (loss of enamel with an exposure of dentin <1/3 surface) 
and 9.1% for code 3 (enamel loss with exposure of the dentin >1/3 
surface). Regarding to traumatic dental injuries, 20.9% had trau-
matisms on anterior teeth, which were divided into the following 
categories: 1.6% with enamel crack, 15% with enamel-dentin frac-
ture without pulpal exposure, and 4.1% enamel-dentin fracture with 
pulpal exposure. Besides, 53.3% of the CP population was affected 
by dental fluorosis, most of the participants showed a mild fluorosis 
and San Luis Potosi City residents.

The clinical evaluation of dental occlusion indicated that 87.5% 
of the participants had malocclusions. According to the Angle´s 
classification, the evaluation in plaster models showed more 
frequency of participants with class I (50.8%), and less frequency of 
individuals with subdivision 2 (6.6%).

There was a high prevalence of different single oral habits or 
its combinations. A total of 103 (85.3%) individuals affected by CP 
showed oral habits. The most frequent single habit was bruxism, 
followed by mouth breathing, and lingual interposition. Drooling 
is defined as the presence of saliva beyond the margins of the lip, 
which was reported in 1.6%. In Table 4 is shown a wide range of 
oral habits combinations, the most prevalent was drooling-mouth-
breathing-bruxism (23%) and the drooling-mouth-breathing (15%). 
There was a low frequency of gingival overgrowth that affected only 
nine individuals (7.5%).
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DISCUSSION
There is a wide variety of research about the oral health of 

individuals with CP. However, only a small percentage had studied 
patients during childhood. Most of the studies had been focused on 
analyzing single oral traits and did not include the complete oral 
health status of individuals with CP.

The present study involved 120 individuals affected by different 
types of CP. The mean age was 17.3 years and males were the most 
affected by CP than females21. This could be explained due to the 
recessive X-linked chromosome variants that may contribute to 
this difference. As a consequence, men were more vulnerable to a 
genetic mutation than females22.

The mean values of the DMFT index were high compared to 
studies carried out in other countries. The differences could be 
explained due to age, educational level of parents, family income, 
and the different methods used to analyze the variables involved23-26. 
When the various types of CP were examined, patients affected by 
mixed CP had the highest DMFT index. This could be attributed to 
the presence of involuntary movements, pathological oral reflection, 
spasticity of mastication muscles that may contribute to poor oral 
hygiene, and consequently to a higher dental caries27. On the other 
hand, there was a low prevalence of periodontal disease with low 
values of both pocket depths (2.2 mm) and attachment loss level 
(0.1 mm). These findings agree with a report in European population 
that showed a low prevalence of periodontal disease28.

Additionally, the main problem for CP patients is the presence 
of malocclusion. Nevertheless, there were questionable results in 
different reports. The difference could be explained by the method 
used for diagnosis. Clinical evaluation showed that there is a high 
frequency of malocclusion (87.5%), but a more detailed analysis of 
Angle´s classification based on plaster models demonstrated a low 
rate (49.2%). The clinical evaluation takes into account other factors 
such as the presence of dental crowding, overjet, and deviation of 
medium line. One possible explanation for the difference between 
the reported studies could be that there is and overestimation of the 
malocclusions frequency due to individuals with CP having invol-
untary movements 29-31.

More than a third (36.6%) of the studied sample used anticon-
vulsive drugs (magnesium valproate and topiramate), but there 
was a very low prevalence of gingival overgrowth (7.5%). There 
is a study reporting 42% of gingival overgrowth in patients with 
epilepsy diagnosis under treatment with magnesium valproate32. A 
high prevalence of GERD has been observed in individuals affected 
by CP; the presence of GERD leads to a high frequency of dental 
erosion33. However, in this study dental erosion was found in only 
37.5%; some reports showed a high prevalence (>75%) of dental 
erosion34. The discrepancies of both gingival overgrowth and dental 
erosion could be explained by other factors such as hygiene, genetic 
predisposition, drug administration, diet, and salivary flow.

Dental traumatic injuries had a prevalence of 20.8%; maxillary 
central incisors were the most affected teeth and most patients had 
overjet associated as well. It has been reported a high prevalence of 
dental injuries in individuals with CP , and the presence of overjet 
increase the risk of traumatic injuries35. Enamel crack was the most 
frequent DTI, followed by fracture of enamel and dentin with or 
without pulp exposition. These findings agree with several reports 

Table 1. Distribution of CP patients according to age and sex

CP type Frequency (%) *Age
 Male Female Mean ± SD (Range)

Spastic 75 (62.5) 39 (52.0) 36 (48.0) 16.8 ± 6.8 (9-44)

Mixed 22 (18.3) 12 (54.5) 10 (45.5) 18.6 ± 6.4 (9-31)

Ataxic 12 (10.0) 6 (50.0) 6 (50.0) 21.5 ± 9.4 (11-40)

Athetoid 11 (9.1) 7 (63.6) 4 (36.4) 14.2 ± 5.7 (9-25)

Total 120 (100) 64 (53.3) 56 (46.6) 17.3 ± 7.1 (9-44)

CP: Cerebral palsy; SD: Standard deviation; * Expresed in years.

Table 2. Decayed, missing, filled, DMFT index and TNI in study 
groups

Variables Spastic Mixed Ataxic Athetoid P
Decayed 3.3 ± 3.4 8.4 ± 3.3 3.3 ± 5.0 3.5 ± 5.4 <0.0001**

Missing 0.3 ± 1.2 0.5 ± 1.4 1.4 ± 2.9 0 ± 0 0.14

Filled 1.2 ± 2.7 0.8 ± 1.4 1.5 ± 3.5 0.8 ± 1.7 0.9

DMFT 5.3 ± 4.4 9.5 ± 3.6 6.7 ± 5.2 8.1 ± 5.6 0.0045**

TNI 61.7% 90.2% 43.9% 40.8%

DMFT: decayed, missing, and filled tooth index; TNI: treatment needs 
index; **statistically significant difference between the means 
(p<0.05)

Table 3. DMFT comparisons among individuals with different 
types of CP.

CP types Mean±SD P
Spastic vs Mixed 5.3 ± 4.4 vs 9.5 ± 3.6 0.023*

Spastic vs Ataxic 5.3 ± 4.4 vs 6.7 ± 5.2 0.2

Spastic vs Athetoid 5.3 ± 4.4 vs 8.1 ± 5.6 0.9

Mixed vs Ataxic 9.5 ± 3.6 vs 6.7 ± 5.2 0.001*

Mixed vs Athetoid 9.5 ± 3.6 vs 8.1 ± 5.6 0.5

Ataxic vs Athetoid 6.7 ± 5.2 vs 8.1 ± 5.6 0.7

Global DMFT 6.5 ± 4.7

DMFT (decayed, missing, filled tooth) index; CP: cerebral palsy; SD: 
standard deviation; ANOVA adjusted by Dunnett test were used to 
identify mean differences across rows: Statistically significant differ-
ence between the means (p<0.05)*

Table 4. Frequency of malocclusions and orla habits in CP 

Malocclusions Oral Habits

Clinical evaluation Angle Classification Single

Frequency (%)

Normal 15 (12.5) Class I 61 (50.8) Bruxism 12 (10.0)

Mild 39 (32.5) Class II 27 (22.5) Mouth Breathing 9 (7.5)

Moderate 66 
(55.0)

Division 1 19 (15.8) Lingual Interposition 8 
(6.6)

Severe 0 (0) Division 2 8 (6.6)

OAH 0 (0) Clase III 12 (10.0) Combinations

DL,MB,Bx 28 (23.0)

DL, MB 18 (15.0)

MB,Bx 6 (5.0)

CP: cerebral palsy; OAH: Orthodontic Appliance Holder; DL: drooling; 
MB: mouth breathing; Bx: bruxismo subjetcs

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/42/1/62/1751495/1053-4628-42_1_11.pdf by Bharati Vidyapeeth D

ental C
ollege & H

ospital user on 25 June 2022



Dental Decay and Oral Findings in Children and Adolescents 

The Journal of Clinical Pediatric Dentistry     Volume 42, Number 1/2018 doi 10.17796/1053-4628-42.1.11   65

that suggested CP patients have restricted mobility that requires a 
wheelchair, walker or crutches as an aid in walking; this produces 
a high risk for DTI36. Fluorosis was found in 53.3% in the studied 
population. This could be explained due to half of clinical sample 
was collected in San Luis Potosi City that is an endemic area of 
dental fluorosis37. The primary strength of the present study is that 
all traits were evaluated and compared to the same population rather 
than the fragmented information from various communities. The 
other strength is the comparisons of several features, among the 
individuals affected by different types of CP.

CONCLUSIONS
Dental caries, oral habits, and malocclusions were the most 

significant clinical oral findings in children and adolescents affected 
by Cerebral Palsy. Dental caries is a major issue for individuals with 
CP. The CP groups most affected by DMFT were athetoid and the 
mixed. DMFT, the decayed component of DMFT, and TNI showed 
a statistically significant difference (p<0.05) among groups.

In the CP population, oral habits and malocclusions were signif-
icant findings that require long-term preventive measures and dental 
treatment strategy. However, gingival overgrowth, dental erosion, 
and traumatic dental injuries had a low prevalence. Furthermore, 
dental fluorosis showed a high prevalence mostly due to a portion of 
the sample was collected in an endemic area of fluorosis.
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