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Caries experience and salivary aspects
in individuals with fragile X syndrome

Abstract: Fragile X syndrome (FXS) is the most common cause of
hereditary mental retardation, but studies on the oral health condition
of these patients are rare. The aim of this study was to determine the
experience of dental caries in individuals with FXS, by examining the
saliva profile, oral hygiene, socioeconomic characteristics and use of
controlled drugs in these patients. Dental health was estimated using
the decayed, missing and filled teeth index (DMF-T) and sialometry,
and the pH value and buffering capacity of the saliva, colony forming
units of S. mutans (CFU/mL), visible biofilm index, and socioeconomic
status were all examined. The sample, comprising 23 individuals, had
an average age of 17.3 £ 5.6 years, a DMF-T index of 5.5, a diminished
salivary flow (78.3%), and a low (73.9%) saliva buffering capacity.
Most (52.2%) individuals presented with a high abundance (CFU/mL)
of S. mutans. The experience of caries was correlated with salivary
parameters, poor oral hygiene, lower socioeconomic status and an
increased count of S. mutans in saliva.

Keywords: Fragile X Syndrome; Oral Health; Dental Caries; Saliva.

Introduction

Fragile X syndrome (FXS), also known as Martin-Bell syndrome, is the
most common inherited cause of mental impairment and is considered
the second genetic etiology. The bearers of this syndrome, in addition
to systemic impairments, can manifest behavioral problems, learning
difficulties, and emotional and mental deficiencies.*?

This syndrome is related to a mutation on the X chromosome, in the
Fragile X Mental Retardation 1 gene (FMR-1), which can be identified
microscopically by a constriction called a ‘fragile site” on the long arm of
chromosome X and is associated with mechanisms of genetic inheritance
that are not usually correlated with phenotypic abnormalities.** Unlike
Down syndrome, which does not tend to repeat itself in families, FXS has
a high risk of familial occurrence in brothers. It is a dominant inheritance
disorder linked to chromosome X.?

The prevalence of this syndrome is controversial in the literature, with
most authors reporting it as having a prevalence of 1:6,000 to 8,000 in
women and 1:4,000 in men.®Other studies have reported a prevalence of
1:2,000 in men and 1:4.000 in women worldwide.* Furthermore, Waddell
et al’estimated the prevalence of FXS as approximately 1 in 3,600 births.
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Some physical characteristics of FXS are easily
detectable, including the following: an elongated face
and ears and prominent forehead, hyperextended
joints, strabismus, pectus excavatum, an increase in
the volume of the testes (macroorchidism) and mitral
valve prolapse. Common behavioral and systemic
changes include the following: the presence of seizures,
mental retardation, autism spectrum disorder (e.g.,
poor eye contact, speech, sensory hypersensitivity,
and stereotyped or repetitive motor behaviors)®
and hyperactivity disorder.’ Oral features include a
narrow and deep palate, mandibular prognathism,
macroglossia, poor oral hygiene, enamel hypoplasia,
malocclusion, presence of biofilm, dental caries, dental
calculus and gingivitis."

Mental deficiency and behavioral characteristics
are factors that hinder the dental care for these
patients because cognitive deficits, autism,
hyperactivity and anxiety disorders may require
multidisciplinary attention.®" In this way, patients
with various syndromes, particularly those who
experience neuropsychomotor development delay,
can be considered at high risk for tooth decay and
other oral diseases.*'>13

Oral condition studies and studies on dental
treatment characteristics of patients with FXS are
rare, so it is believed that the dental needs of these
patients have not been met, are related to poor hygiene,
and are reinforced by salivary characteristics, the
socioeconomic means of the patients, and the use
of controlled drugs, such as anticonvulsants and
antianxiety drugs, which cause hyposalivation and
predispose the patient to oral diseases.

Several authors have verified correlations among
salivary flow, pH, buffering capacity, cariogenic
bacteria and caries experience in different groups of
patients, both healthy and systemically compromised;
however, these characteristics have not yet been
studied in FXS.15161718192021 Disparities in oral health
are found between the general population and
people with low socioeconomic status and cultural
barriers as well as people with disabilities. Several
studies have verified the correlation between low
socioeconomic status and increased caries experience,
so it was necessary to investigate this correlation in
individuals with FXS.22%22
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The aim of this study was to verify the experience
of dental caries in individuals with FXS, in correlation
with the saliva profile, Streptococcus mutans, dental
hygiene, the relationship between salivary and
socioeconomic characteristics, and the use of controlled
drugs in these patients.

Materials and methods

Study population

This study was approved by the Ethics and
Research Committee under opinion 643.617. The
parents or guardians of the patients who participated
in this research were informed of the purpose of the
study and agreed to participate by signing a form
to acknowledge their informed consent. A non-
random (convenience) sample was used, comprising
all patients who presented with FXS and frequented
the regional centers for dental care for patients with
special needs in the city of Presidente Prudente, SP,
and the surrounding region. The inclusion criteria
for patients were as follows: the confirmation of FXS
with molecular tests, no other syndromes associated
with FXS and no use of antimicrobials at the time
the research was conducted. A total of 23 carriers of
FXS of both genders, 18 male and 5 female and aged
between 12 and 25 years, participated in this research.

Evaluation of socioeconomic status

The questionnaire for socioeconomic evaluation
consisted of five questions related to socioeconomic
variables to classify patients into different social classes.
The five factors were monthly family income, number
of people in the family, educational level, the ownership
of the residential address, and the professions of the
parents. These variables were given scores and were
analyzed for subsequent classification. Every answer
was assigned a proportional weight in the overall
evaluation. The summed total of points was a single
score, ranging from 0 to 10, classifying the patients into
the following five levels: low: 1-2.9; medium-low: 3-4.9;
medium: 5-6.9; medium-high: 7-8.9 and high: 9-10.

Oral dental physical examination
A previously calibrated evaluator responsible for
determining the rate of tooth decay was used for the



DME-T index, aiming to assess the past and present
history of dental caries in patients.”” This index was
also used to evaluate the amount of visible biofilm
on the surfaces of the teeth®, which was assigned the
following scores: 0-absence of visible biofilm; 1-thin
biofilm presence only on anterior teeth, 2-presence of
thin biofilm distributed on anterior and posterior teeth,
3-thick biofilm presence only on anterior or posterior
teeth, 4-presence of thick biofilm on anterior teeth and
thin on posterior teeth (or vice versa), and 5-the presence
of thick biofilm on posterior teeth and anterior teeth.

Saliva collection for determination of
salivary flow, pH, buffering capacity

The total saliva collection, stimulated for the
determination of salivary flow, pH, and buffering
capacity, was performed between 8:30 and 11:30 in the
morning (to minimize the effect of circadian rhythm)
and 2 hours after food intake and tooth brushing. The
saliva was collected for five minutes without prior
stimulation, by moving a saliva ejector evenly around
the oral vestibule and on the floor of the mouth with a
special disposable sialometer, which was composed of a
polystyrene tube with millimeter markings (15 mL). The
tube was sealed after two saliva ejectors (Figure 1).%

The rate of salivary flow was considered to be
lessened when below 0.3 mL and normal when above
0.3 mL.* The container holding the saliva was sealed
to prevent release of CO, and any pH changes, and

Figure 1. Special disposable sialometer according to
Serratine et al.*°
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the following measures were conducted soon after
the initial collection.

The pH was evaluated using a digital pH meter,
Benchtop-Q400AS (Quimis scientific apparatus, Sdo
Paulo, SP, Brazil). The pH of the saliva was categorized
as follows: critical pH enamel demineralization: below
5.5, acidic pH: 5.5 to 6.0 and normal pH: 6 to 7.*?

The salivary buffer capacity was determined by
adding 3 mL of a solution of HCI (hydrochloric acid)
to 5 mmol at a rate of 1 mL of total unaltered saliva.
After homogenization of total saliva in a Vortex agitator
(AP56, Phoenix Luferco) and after 5 min for CO, to
escape from the saliva in an open vial, the pH of the
HCl-saliva mixture was determined. The reading of
the test to check the buffering capacity of saliva of
the patients was categorized as follows: low buffering
capacity: pH below 4; limited buffering capacity: 4.0 to
5.0; and normal pH buffering capacity: 5.0 to 7.0 pH.*

Count of Colony Forming Units (CFU/mL)

For the culture of S. mutans, 25 uL aliquots of each
dilution in saliva were inoculated in agar culture
medium Mitis Salivarius Bacitracin (MSB), containing
bacitracin (Sigma) (0.2 IU/mL MSB),* and incubated
for 48 hours in 10% CO,at 37°C (Coler Parmer, USA).
Following the calculation of CFU/mL, the data were
subsequently classified into the following categories:
low: < 105, average: 10° to 10°%, and high: > 10°.

Statistical analysis of the results

Descriptive statistics were calculated for all data,
including the summary measures, percentage, mean
and standard deviation. The Spearman correlation
coefficient was used to verify the correlation between the
experience of caries (DMF-T) and the variables studied.
The associations between the salivary flow and use of
controlled drugs were analyzed by using the Fisher exact
test. The significance level adopted was 5% (p = 0.05).

Results

In this study, we attempted to relate possible
causative factors that could interfere with the caries
experience in individuals with FXS. Table 1 shows
that the average DMF-T of the patients was 5.5 teeth
affected by caries disease. The average value of the
salivary pH was 7.04, which is considered within

Braz. Oral Res. 2017;31:€79 3



Caries experience and salivary aspects in individuals with fragile X syndrome

Table 1. Description of the average, minimum and maximum
values found for the variables studied in individuals with FXS.

Variable Minimum Maximum  Average Sfor?dgrd
deviation

Age 12.00 25.00 17.34 5.60

Sl lpgiane- 000 500 326 1.3

visible biofilm

DMF-T 0.00 18.00 5.52 4.36

Salivary flow 0.1 1.1 033 032

(mL/min)

Salivary pH 5.80 8.40 7.04 0.67

Buffering capacity 3.00 6.00 4.40 0.87

Socioeconomic 300 600  3.49 1.04
status
CFU/ml 17x10° 23x10" 15x10° 50x 101

normal parameters. The buffering capacity, also a risk
factor for the development of dental caries, averaged
440, which included both limited or reduced statuses.

Table 2 shows that 78.3% of the studied patients
were male, and 73.9% used some type of controlled
drug. In the description of the variable ‘socioeconomic
status), only 13% of the patients were found to be in the
middle class, and these patients presented with the
lowest index of dental caries (DMF-T = 0.6). Regarding
salivary characteristics, 78.3% of the sample showed a
decreased salivary flow. The buffering capacity was
considered normal in just 26.1% of patients with FXS. The
quality of oral hygiene performed was deficient in 60.9%.
Only 4 of 23 volunteers were free of caries experience,
DME-T index = 0. Regarding the presence of S. mutans
(CFU/mL), most (60.9%) were considered to be between
the medium- and high-count groups for S. mutans.

In Table 3, the salivary parameters analyzed and
the socioeconomic patterns show negative correlations
with caries experience: the smaller the salivary flow,
pH and buffering capacity were, the greater the
index of caries in patients evaluated. The variables
of age, use of medicines, amount of biofilm present
and CFU/mL of S. mutans are positively correlated
with caries experience, such that as the values of the
variables mentioned above increase, the rate of tooth
decay increases. All these factors were considered to
have statistically significant relationships.
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Table 2. Distribution and description of the sample according to
caries experience and studied variables of individuals with FXS.

Variable Category DMF-t  Frequency Percentage
F 6.2 5 21.7%
Sex
M 53 18 78.3%
Use of Yes 6.7 17 73.9%
controlled
drugs No 2 6 26.1%
Low 8.1 11 47.8%
Socioeconomic  Medium- 38 9 39.19%
status Low
Medium 0.6 3 13.0%
Decreased
6.9 18 78.3%
Salivary flow (<0.3) °
(mL/min) Normal o
(> 0.3) 2.0 5 21.7%
Acidic o
(5.5-6) 11.2 4 17.4%
Salivary pH N(er;;]l 4.5 17 73.9%
Alkaline 9
> 8) 2.0 2 8.7%
Low
(< 4) 8.2 9 39.1%
Buffering Limited o
capacity (4-5) 5.1 8 34.8%
Normal
(> 5) 2.0 6 26.1%
Handicapped o
(35 7.5 14 60.9%
Oral hygiene Sm(i?f?gory 2.6 8 34.8%
Excellent o
o) 0 1 4.3%
Zero 0 4 17.4%
(0)
DMF-T
> 5.5 19 82.6%
Low 3.2 9 39.1%
Medium 9
CFU/mL Qoo 45 2 8.7%
High
(> 109 7.8 12 52.2%

Table 4 shows the frequency distribution of the
use of controlled drugs; 73.90% of the patients in
the research had used some type of controlled
medication, and only 6 patients in the sample had
not used medication.



The results of Table 5 show that the salivary flow
was significantly lower in patients who use controlled
drugs for FXS (p < 0.0001): the salivary flow was
decreased, i.e., below 0.3 mL/min, in 100% of the
patients who used the controlled drugs.

Table 3. Correlation (r) between experience of dental caries
and salivary pH, flow, buffering capacity, age, medications,
socioeconomic level, oral hygiene and CFU/mL.

Variable X DMFT ; o*

Salivary flow (mL/min) -0.503 0.015
Salivary pH -0.540 0.008
Buffering capacity -0.663 0.001
Age 0.607 0.002
Use of controlled drugs 0.601 0.002
Socioeconomic status -0.564 -0.005
Oral hygiene-visible Biofilm 0.851 0.000
CFU/mL 0.621 0.002

*Statistically significant difference (p < 0.05).

Table 4. Frequency of use of controlled psychotropic drugs
by FXS individuals.

Percentage

Drugs Frequency (%)
Anticonvulsant 5 21.7
Anticonvulsant + Anxiolytic / Sedative 2 8.7
Antipsychotic + Stimulants 4 17.4
Antipsychotic 4+ Anxiolytic / Sedative 4 17.4
Antipsychotic 4+ Anticonvulsant +

) 1 4.4
Stimulants
Antipsychotic + Anticonvulsants + ! 44
Anxiolytic / Sedative ’
Does not take any medication 6 26.1

Table 5. Association between the use of controlled drugs and
salivary flow (p< 0.0001).

Use of controlled drugs
Salivary flow

No Yes
Low 1 (17%) 17 (100%)
Normal 5 (83%) 0 (0%)
Total 6 (100%) 17 (100%)

Amaral COF, Straioto FG, Napimoga MH, Martinez EF

Discussion

Because there have been only a few studies
concerning the oral health condition of patients with
FXS and considering the necessity and importance of
planning dental care for this specific population, this
study aimed to identify the variables that negatively
influence the oral health of these patients.

Patients aged 12 to 25 years old were surveyed.
As the age of the individuals surveyed increased, caries
experience also increased (Table 1). This result was also
found in the study of Shellhart et al."> who also evaluated
caries experience in FXS. This reinforces the need to plan
and execute measures for the prevention and control of
oral diseases from an early age in addition to requiring the
establishment of protocols for use in reducing caries.**

This study analyzed 23 patients, 18 males and
5 females, demonstrating that the prevalence and
penetrance of FXSis always greater in males, according
to the study of Ridaura-Ruiz et al.’, which reports a
prevalence of one in every 4,000 men and one in every
6,000-8,000 women. It is not uncommon to find women
with the syndrome; however, women are clinically less
affected by the characteristics of FXS® This result was
also verified in the sample evaluated because the women
presented with a lesser degree of disability from FXS.

The presence of dental biofilm confirms the condition
of poor oral hygiene, and the higher the amount of
visible biofilm on the surfaces of teeth, the higher the
DME-T values were, showing that oral hygiene habits
were not established (Table 1). Amaral et al® observed
a prevalence of 93% for the presence of biofilm and a
prevalence of 81% for the presence of gingivitis in patients
with FXS and reported that the lack of cooperation of
these patients with those caregivers responsible for
performing oral hygiene is an aggravating factor for
the low quality of hygiene and oral health.

The salivary characteristics are relevant factors
in the maintenance of oral health, considering the
importance of saliva as a mechanical cleaning agent,
including its action on reducing enamel solubility
through the deposition of calcium, phosphate and
fluoride. Furthermore, tampon function is responsible
for neutralizing the acids produced by cariogenic
micro-organisms.?! In the group of FXS patients
studied, 78% showed decreased salivary flow speed,
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and 74% had alow to limited saliva buffering capacity;
however, the salivary pH appeared normal in 74%
of the participants, with an average of 7.04 (Table 2).

The salivary parameters showed a significantly
negative correlation with DMFE-T (p < 0.05) (Table 3),
corroborating the data found in the literature and
reinforcing the presence of a correlation between
salivary parameters and tooth decay in different
patient groups.'>1718192021 However, the literature is
not unanimous in asserting the presence of correlation
between salivary characteristics and the DMF-T index,
confirming the complexity of the etiology of caries
disease and supporting the argument that caries
indices should be analyzed in conjunction with other
risk factors, such as hygiene, diet, socioeconomic
status, and the use of fluoride.?

The unsatisfactory hygiene index found in 61% of
the patients (Table 2), associated with the indications
of a positive and statistically significant correlation
(p < 0.05) between the abundance (CFU/mL) of S.
mutans and the DMF-T index, supports the hypothesis
that the larger numbers of micro-organisms in the
biofilms are important etiological agents in the
establishment and development of dental caries.
In this context, it is important for the planning and
implementation of preventive programs for the
population of patients with FXS because invasive
treatments become complex in these patients, due to
the presence of behavioral and difficulty barriers.*”
However, there is disagreement among researchers
regarding the existence of a relationship between
the abundance of S. mutans in dental biofilm and the
development of caries disease because there are cases
of populations with a high count of S. mutans that do
not present with caries or have a low caries index,*
reaffirming the multifactorial nature of this disease.

Use of psychotropic drugs in individuals presenting
FSXis common due to the presence of intellectual deficits,
convulsive seizures, autistic behavior, anxiety disorder,
attention deficit hyperactivity disorder, impulsivity,
mood instability and aggressiveness.>”*** Most of the
volunteers in this study (73%) took some kind of controlled
medications, such as anticonvulsants, anxiolytics,
sedatives, stimulants, or antipsychotics (Table 4). Kaur
etal® evaluated children under psychiatric treatment
making chronic use of psychotropic drugs. The authors
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observed xerostomia in 60% of the volunteers, correlating
it with dental caries. In this study, all FXS patients who
used psychotropic drugs presented decreased salivary
flow (Table 5). Moreover, a positive correlation was
found between the use of controlled medication and the
prevalence of dental caries, suggesting a relationship
between the chronic use of psychotropic drugs and
decreased salivation.

The prescription and use of psychotropic drugs
has been progressively increasing among children
and adolescents due to special or behavioral
conditions.*%* This should be carefully considered
mainly in patients with special needs, as there are
other aggravating factors influencing their oral health
quality. However, few studies have evaluated the
prevalence of xerostomia in children and adolescents
who use chronic psychotropic medications.

In this study, the correlation between an individual's
socioeconomic status and caries prevalence was
statistically significant, since 63.6% of patients with low
socioeconomic status were classified as having higher
prevalence of caries than other patients, whereas most
patients who were classified as middle class were free
of caries (Table 2). In a published study, researchers
evaluated 41 children with special needs, observed that
66% of cases belonged to families of low socioeconomic
status and realized that most of those children had high
caries experience** A similar result was found in a study
that described the incidence of caries among children
and adolescents with cerebral palsy, which concluded
that participants whose family and caregivers had
more schooling showed a significantly lower incidence
of dental caries;” these data corroborate and reaffirm
the findings of the present study.

One of the limitations of this study is the difficulty
in managing the dental approach for these patients,
regarding the difficulty of dental physical examination
and collecting saliva samples, since most patients
are hyperactive and autistic and have cognitive
deficits. It is important for dental surgeons to have
knowledge of the oral conditions commonly found
in patients with FXS and its relation to an increase in
the oral health risk for this condition, justifying the
importance of the establishment of prevention and
intervention protocols as soon as possible to avoid
more complex treatments in this population.



Conclusion

The individuals carrying FXS presented with

decreased salivary flow and buffering capacity. The

salivary flow was significantly lower in the volunteers
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