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ABSTRACT

Background: Children with ASDs pose the greatest challenge for pediatric dentists due to their
complex and varied oral and dental manifestations.

Aim: the present study was designed to compare the degree of dental root development of
permanent teeth and the mandibular radio-density of a group of children with ASDs with healthy
children.

Materials and methods: Thirty children (6-8 years) were included in this study, fifteen of
the children had been previously been diagnosed with ASDs (autistic group B) while the other
fifteen were healthy children (control group A). Digital panoramic radiographs for all children were
obtained for bilateral measurement of the root length and the apical width of the lower permanent
first molars and central incisors. In addition, the radio-density of the mandibular bone at the

symphysis and the angle regions was evaluated.

Results: Group B showed statistically significant shorter mean root length values than the
group A for the first permanent molars. While for apical root width; group B showed statistically
significant wider mean apical width values than group A for both permanent central incisors and first
molars. Regarding the mandibular radio-density, the autistic group showed statistically significant
lower mean values than the control group at both, angle of the mandible and the sympheseal areas.

Conclusion: Children with ASDs experience significant delayed dental development and lower
mandibular bone radio- density compared to normal children.

KEYWORDS: Autism spectrum disorders-Dental development-mandibular radio-density.

INTRODUCTION difficulties in communication, and restricted,

Aut disord ASD repetitive stereotype interests and activities .
utism spectrum disorders s) are a set . . . . .
P ( ) Signs of ASDs begin during early childhood, it is

of complex neuro-developmental disorders that  generally manifested during the first three years of

are characterized by impaired social interaction, age, and usually last throughout a person’s life 2.
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The incidence of ASDs has risen sharply since the
year 2000. The reported incidence of ASDs was
1/150 school-aged children but in 2014, it had risen
to 1/68 and boys are estimated to be affected 4-5
times as often as girls. This increase in the reported
incidence is largely attributable to the changes in
diagnostic practices, referral patterns, availability
of services, and public awareness®. Considering the
complex nature of ASDs, a single cause is unlikely.
There may be many different factors leading to
its development such as environmental factors,
infections, errors in metabolism, cerebral accidents,
hard births, immunology and genetic factors, any
of which can make a child more likely to have
ASDs*°.

Children with ASDs pose the greatest challenge
for pediatric dentists due to their complex and
varied oral and dental manifestations. The major
dental problems in ASDs are caries, gingival and
periodontal diseases, damaging oral habits such as
bruxism, tongue thrusting, lip biting, self-injurious
behavior and orthodontic problems 7. Researchers
believe that children with ASDs are at risk of poor
bone development, therefore, many studies have
focused on bone health and its involvement with
ASDs #9. In 2008, Hedinger et al ® found that boys
with ASDs were at higher risk of thinner and less
dense cortical thickness of bones when compared
to a group of boys of the same age who do not
have ASDs. Nevertheless, there is still unclear and
inadequate information about whether there are any
variations in dental development or affection of jaw
bone among children with ASDs. Therefore, the
present study was designed to compare the degree
of dental root development of permanent teeth and
the mandibular radio-density of a group of children
with ASDs to healthy children. We hypothesized
that children with ASDs would display lower jaw
radio-density and would be associated with under-
developed roots of permanent teeth compared to
those without ASDs.
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MATERIALS AND METHODS

Study Design

The present cross sectional study was conducted
on thirty boys and girls ranging in age between 6
and 8 years. Fifteen of the children (11 boys- 4 girls)
included in the study had been previously diagnosed
with ASDs by their pediatrician or by a child
psychologist. They were on gluten-free and casein-
free diets and/or other medications prescribed by
their physician for control of their condition, while
the other fifteen were apparently healthy children (8
boys-7 girls) without ASDs. All children attended
the Pedodontic department, Faculty of Dentistry,
Suez Canal University requiring dental treatment
and care. Treatment plan was explained to the parent
or guardian and a written consent was obtained
from the parents/guardian of the children before
any clinical or radiographic procedure. The children
included in the present study were chosen to fulfill

the following inclusion criteria:

- Apparently healthy children (except for ASDs in
the study group) free from any systemic disease
that could affect tooth development.

- Absence of congenitally missing permanent
teeth.

- Bilateral eruption of permanent mandibular

central incisors and permanent first molars.
- Relatively co-operative children.

Digital panoramic radiographs for all children
included in the present study were obtained using
the same panoramic machine, ORTHOPHOS XG
5 DS/Ceph (Sirona Dental systems, Bensheim,
Germany) using the pre-set pediatric program (P 10
with reduced width and height of the radiation field)
and the following parameters; 62 Kvp, 8 mA and
11.5 seconds exposure time, which were considered
fixed for all radiographs taken.
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Sample grouping
The children were divided into two groups:

Group A: Control group including the digital
panoramic radiographs of 15 healthy children.

Group B: Autistic group including the digital
panoramic radiographs of 15 children diagnosed
with ASDs.

Quantitative Image Analysis

The digital panoramic radiographs were
assessed using the Digora 2.5 software (Orion
Coperation, Sordex Medical, Helsinki, Finland)
for bilateral measurement of the root length and
the apical width of the lower permanent central
incisors and permanent first molars. In addition,
the same software was also used for obtaining the
radio-density of the mandible at the symphysis and
the angle of the mandible regions. All panoramic
images were assessed twice by the same radiologist
at two different sessions with two weeks period in-
between the sessions to eliminate any intra-observer
reliability. The means of both trials was used for
further statistical analysis.

Linear measurements

Linear measurements of root length and width of
apical opening were performed using the software
linear measurement tool for the selected teeth as
follows: (Fig. 1)
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- A horizontal line was drawn to join the most
mesial to the most distal cemento-enamel
junction of the tooth under investigation.

- Another horizontal line was drawn at the
developing root apex joining the most mesial
to the most distal apical opening, parallel to the
line joining the cemento-enamel junction, and

measured to obtain the apical width.

- At exactly the midpoint of the apical width, a
vertical line was drawn perpendicular to the
cemento-enamel line representing the root

length of the tooth under investigation'®.

Radio-density measurements of the mandible

The Digora software was again used to evaluate
the radio-density of the mandible at the midline
(symphyseal area) and at the angle of the mandible
regions. The radio-density measurements were
calibrated by quantifying the image on a 256 grey
scale where O represented totally radiolucent and
255 represented totally radiopaque regions. (Fig. 2)

- A rectangle area (34x30) was drawn at the
lower incisors region exactly at the midline, 2
millimeters apical to the developing incisors at
the symphysis of the mandible and the mean

grey level was recorded.
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Fig. (1) A digital panoramic radiograph of
8 year old boy in group B (autistic
group) showing the apical width
and root length measurements
obtained for the mandibular
permanent central incisors and first
molars.
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Fig. (2) A digital

radiograph of 7 year old

panoramic

boy in group B (autistic
group) showing the radio-
density measurements at

the symphysis and the angle

- Similarly, another rectangle area (34x30)
was drawn at the angle body of the mandible
region, 2 millimeters above the lower border of
the mandible and 2 millimeters medial to the
ascending ramus, (away from the crypt of the
developing second molar and below the inferior
alveolar canal) and the mean grey level was

recorded.

Statistical Analysis

The results were recorded, tabulated, and
statistically analyzed using IBM® SPSS® Statistics

Version 20 for Windows.

Numerical data were explored for normality by
checking the distribution of data and using tests
of normality (Kolmogorov-Smirnov and Shapiro-
Wilk tests). Root length measurements of bilateral
permanent first molar and lower central incisor
as well as bone density data showed parametric
distribution while apical width measurements
showed non-parametric distribution. Data were
presented as mean, median, standard deviation (SD),
minimum, maximum and 95% Confidence Interval
(95% CI) for the mean values. For parametric data,
Student’s t-test was used to compare between the two
groups. For non-parametric data, Mann-Whitney U
test was used to compare between the two groups.
The significance level was set at P < 0.05.

body of the mandible.

RESULTS

A-Demographic data

Regarding gender, there was no statistically
significant difference between gender distributions
in the two groups (P-value = 0.350). The mean age
and standard deviation values of the control group
A was 7 + 0.8 years, while in the autistic group B,
the mean age was 6.9 + 0.9 years. There was no
statistically significant difference between mean
age values in the two groups (P-value = 0.795).

B-Linear measurements

First molar measurements

As regards mesial as well as distal root lengths;
the Autistic group B showed statistically significant
shorter mean root length values than the control
group A. While for apical width of mesial as well
as distal roots; Autistic group B showed statistically
significant wider mean apical width values than
control group A. (Table 1, fig 3).

Lower central incisor measurements

As regards root length; there was no statistically
significant difference between mean root length
values in the two groups. While for apical width; the
Autistic group showed statistically significant wider
mean apical width value than the control group.
(Table 2, fig 4)
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TABLE (1) Comparison between the first permanent molar linear measurements in the two groups A and B

(in mm)
95% CI
Measurement Group Mean SD  Median Minimum  Maximum P-value
Lower bound  Upper bound

Mesial root | Autistic 734 112 7.08 6.19 8.90 6.54 8.14
0.016*

length Control 845 0.70 858 7.26 9.41 7.95 8.95

Apical width of | Autistic 055 028 0.40 0.29 1.12 0.35 0.75
. <0.001*

mesial root Control 0.19  0.06 0.19 0.13 0.31 0.15 0.24

Distal root Autistic 7.28 1.07 7.08 6.17 8.71 6.52 8.04
0.021*

length Control 833 0.8 8.59 6.92 942 7.78 8.89

Apical width of | Autistic 056 026 043 033 1.05 0.38 0.74
<0.001*

distal root Control 020 0.06 0.18 0.13 0.30 0.15 0.24

*: Significant at P < 0.05

TABLE (2) Comparison between lower permanent central incisor linear measurements in the two groups A
and B (in mm)

95% CI
Measurement Group Mean SD  Median  Minimum  Maximum P-value
Lower bound Upper bound
Autistic 737 1.12 7.38 5.94 8.67 6.56 8.17
Root length 0.066

Control 825  0.87 8.47 6.67 9.53 7.62 8.87
Autistic 056 032 0.50 0.24 1.24 0.33 0.79

Apical width 0.001%*
Control  0.17  0.10 0.12 0.09 045 0.10 0.25

*#: Significant at P < 0.05
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Fig (3) Bar chart representing mean and standard deviation  Fig. (4) Bar chart representing mean and standard deviation
values of the first molar measurements in the two values of lower central incisor measurements in the two
groups A and B groups
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TABLE (3) Comparison between mandibular bone radio-density measurements in the two groups (A and B)

95% C1
Mean SD Median ~ Minimum  Maximum P-value
Site Group Lower bound ~ Upper bound
Anglebody  Autistic 6789 460 6797 59.81 7453 64.60 71.18
. 0.035%
mandible Control 7228 399 7273 64.00 76.85 69.42 75.13
Autistic 6538  4.14 64.68 60.46 72.88 62.42 68.34
Symphysis 0.014%
Control ~ 70.09 355 70.64 64.44 7531 67.55 72.63
*#: Significant at P < 0.05
C-Mandibular radio-density measurements (w0 h

At both, the angle of the mandible and at the
symphyseal area; Autistic group showed statistically
significant lower mean radio-density values than the
control group. (Table 3, fig 5)

DISCUSSION

Over the past two decades, there has been an
increase in reporting cases of ASDs. Knowledge and
awareness of the condition have increasingly grown
worldwide at all levels, among the general public,
parents, health professionals, and the research
community''. This led to a surge in research studies
targeting children with ASDs in an attempt to
improve their lives and that of their families'?. The
present study was carried out to compare the degree
of dental root development of permanent teeth and
the mandibular radio-density of a group of children
with ASDs to that of normal children.

In this study, as hypothesized, it was found that
children with ASD had under developed roots of
the selected permanent teeth and lower mandibular
bone radio-density compared with controls.
Radiographic examination was necessary to achieve
the aim of the present study. Although the periapical
radiograph, taken using the paralleling technique, is
considered the clinical gold standard for measuring
root length'*!* it would have been impossible to

place a film inside the mouth of an autistic child.
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Fig. (5) Bar chart representing mean and standard deviation
values of bone density measurements in the two groups

Hence, the choice of digital panoramic radiograph,
which in addition to significantly reducing radiation
dose to the child in comparison to conventional
radiography, less children cooperation was required,
therefore, it was easier to perform for children with
ASDs; especially with the auditory and sensory
hyper-sensitivity present in those children'>6.

Results of the present study showed statistically
significant shorter root length of the first permanent
molars in autistic group B in comparison to the
control group A. However, regarding the apical
width; group B showed statistically significantly
wider apical width than group A for both, the first

permanent molars and the central incisors roots.
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Many children with ASDs have mood disorders
and /or seizures. Those children are placed on
medications such as anticonvulsants or atypical
antipsychotics, which may negatively impact their
nutritional status. The most affected nutrients were
calcium and vitamin D, which are necessary for
bone and teeth development. Therefore, with long-
term use of medications in children with ASDs,
impaired osteoid synthesis, odontogenesis process
and calcification, osteoporosis, fracture and rickets
have been reported!’. The longitudinal development
of the first molar roots is generally completed by
the age of 8§ to 9 years. The early time of drug
administration appears to have a degree of influence
on the development of root length and apical width
of permanent teeth, consequently their eruption '*. In
addition, tooth eruption may be delayed in children
with ASDs due to phenytoin-induced gingival
hyperplasia. Phenytoin is a commonly prescribed
drug for people with ASDs '21°,

Regarding mandibular radio- density, results
of our study revealed lower mean radio-density
values at both, the angle of the mandible and
the sympheseal areas in the autistic group B in
comparison to the control group A. Children with
ASDs have high rates of co-morbid neurologic and
psychiatric illnesses which may be associated with
increased cortisol levels, exacerbating the risk for
low bone density*’*'. Moreover, due to the increased
gastro-intestinal (GI) symptoms in these children,
treatments focusing on elimination diets as gluten
or casein free diets have been commonly used to
decrease the frequency of symptoms and to better
regulate GI function®*.These diets, especially casein-
free and lactose-free diets, the major dietary source
of calcium and vitamin D in young children cause
potential risk for decreased bone development and
sub-optimal bone mineralization*?*. In accordance
with the results of the present study, Neumeyer et
al 2013? conducted a comparative study to assess
the bone mineral density in pre-pubertal boys with
ASDs using dual energy X-ray absorptiometry

(2295)

(DXA) and found that boys with ASDs have lower
bone density than controls. They attributed the
results of their study to decreased vitamin D intake

and lack of adequate physical exercise seen in
children with ASDs.

The findings of the present study have still to be
the subject of further research to assess their impact
on the oral and dental health of children with ASDs.
The major limitations of our study were the small
sample size due to the scarce number of children
diagnosed with ASDs attending the Pedodontic
department, in addition to the expected difficulties in
the implementation of digital panoramic radiograph
in those children. The relatively limited number
of previous available studies conducted on the
radiographic representation of dental development
and jaw density of children with ASDs was another
difficulty facing the authors.

CONCLUSION

Children with ASDs may experience delayed
dental development and lower mandibular radio-
density compared to normal children.
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