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AUTISM AND PEDIATRIC DENTISTRY:
A LITERATURE REVIEW
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ABSTRACT

Typically diagnosed in the first three years of life, autism is a complex developmental disability.

It affects the individual’s communication and interaction abilities which present significant

challenges in providing oral care. The objective of this literature review was to discuss prevalence,

diagnosis, etiology, medications and dental problems for autism. Using the Cochrane library

database, PubMed, the EviDence search engine, Google scholar, online review of English scientific

papers from 2009 to 2019 was carried out. The keywords used were autism; general management;

pediatric dentistry; review. In the present literature review, 57 articles were eventually included

after eliminating copies. Pediatric dentists should be mindful that early diagnosis and treatment,

effective communication skills and follow-up of youngsters with autism remain the best methods to

ensuring improved psychological well-being for patients and, eventually, a better living.
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INTRODUCTION

Oral health is an important part of health
at large. Oral issues can be the source of pain,
suffering and functional impairment and can affect
the total “QOL” and well-being of the individual.'
“OHRQOL” was described as “a multidimensional
construct that reflects people’s comfort when eating,
sleeping, and engaging in social interaction; their
self-esteem; and their satisfaction with respect to
their oral health”.?

The danger of dental problems is high in people
with “SHCN” * Studies on youngsters with “SHCN”

have shown that these youngsters sustain a diversity
of dental signs, every day life issues, and matters
that contribute to the dental health of the child and
have an effect on the “QOL” of both the child and
the family.?

Autism is “a complex developmental disability
that typically appears during the first three years of
life and affects a person’s ability to communicate
and interact with others”.*

The term autism spectrum disorders “ASDs”
refers to the three disorders: Autism, Asperger’s
Disorder and PDD-NOS 547

*  Pediatric Dentistry Department, Faculty of Dentistry, King Abdulaziz University, KSA and Pedodontic Department,
Faculty of Dental Medicine for Girls Al Azhar University, Egypt



(790) E.D.J. Vol. 66, No. 2

Those who are working with children are likely to
encounter patients with autism. However, because of
their communication and behavioral problems these
children face notable defies in receiving dental aid.
Youngsters with autism will show up some unusual
oral health conditions that may be attributed to their
use of medications or to their practice of damaging

oral habits.?

Other oral problems include, delayed tooth
eruption due to phenytoin- induced gingival
hyperplasia, as phenytoin may be prescribed for
people with autism. Trauma and injury to the mouth
may be seen in those with seizure disorders or in

those who suffer from perversion.’

In advanced countries, their decay and gum
disease rates have been similar to those in common
people.’ In Kingdom of Saudi Arabia, dental health
research in autistic youngsters have been minimal.
The autistic children in one sample in Riyadh did
not show a statistically notable difference from the

global cohort identified in former research."

AIM

The objective of this literature review was to
discuss prevalence, diagnosis, etiology, medications

and dental problems for autism.

MATERIALS AND METHODS

Using the Cochrane library database, PubMed,
the EviDence search engine, Google scholar, online
review of English scientific papers from 2009 to
2019 was carried out. The keywords used were
autism; general management; pediatric dentistry;

review.

RESULTS

In the present literature review, 57 articles were
eventually included after eliminating copies.
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DISCUSSION

Autism was initially described in 1943, by Leo
Kanner, a psychiatrist at Johns Hopkins University.
He identified autism in a small group of children
who were found to show total indifference to others
and intense aloofness."

The diagnosis of autism is typically attained
in a child or adult when abnormalities are seen in
three behavioral domains: “social development,
communication, and repetitive behavior/obsessive

interests”.'?

Social Impairment

From infancy, limitations in interpersonal skills
are apparent such as lack of attention seeking, direct
eye contact, or reaction to mother’s voice or to
smiles. The baby with this disorder does not reach
out to be picked up, point to object to the parent or
interact in simple imitation games."

Young children with autism seem to be in their
own world. They don’t join in group play or share
in other children’s interests. They also suffer from
deficits in the normal process of empathy, relative
to mental age “mind blindness”. They do not seem
to be aware of the feelings, intentions, and beliefs
of others and that these views may be different from
their own. This consequently often results in social
conflicts.!

In the teenage and young adult years, they
usually favor solitary activities rather than develop
friendships. They continue to have no empathy
with others and show an interest in sharing their
successes with others."

Communication Impairment

Verbal and nonverbal communication skills are
either impaired or missing. There is a lack of drive
to connect or combine words with body language in
those who are verbal “about 50 percent,” and there
is a tendency towards one-sided conversation and
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pronoun reversal. Their language would probably
be repetitive and non-responsive to the context.

Moreover, they tend to be confused and use
made-up word “neologisms”. Event like immediate
echolalia “the unintentional repetition of things
that have been heard recently,” delayed echolalia
“repetition of things heard in the past” and unusual
alteration of speech tone, stress and rhythm may
further obscure the meaning of speech.!®!”

Repetitive Behavior/Obsessive Interests

Individuals with autism display ‘“self-stimula-
tory” behaviors such as body rocking, flapping the
hands, and finger flicking. These movements could
be set off by triggers like noise, stress or excitement.
Furthermore, these children often persist on rigid
routines; any changes in their routines may upset
them and may even provoke tantrums. They also
dislike invasion of personal space and are resistant
to being rushed.!

People with autism show obsessive interests for
instance they may become fixated by the sensory
features of things such as parts of the body or
buttons on appliances. Their play shows lack of
creativity. They may compulsively line up blocks in
rows instead of building with them. With age, they
may become fascinated with structures that function
according to fixed rules, such as: “trains, numbers,
letters and planetary movements”."

Cognitive Impairment

About 70% of kids with autism suffer from
cognitive impairment, which in 40 percent of cases
is severe. Many people with autism work within the
spectrum of “strong” mental retardation." However,
when the disorder occurs in a female, the degree of
mental retardation is usually more severe.'®

Other Problems

Many attitude signs of autism, especially in
youngsters, include “temper tantrums” and may
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exhibit “SIB” violent and self-injurious behavior,
with age. Seventy percent of autistic patients have
SIB." Other comorbid conditions include attention
deficit hyperactivity disorder, obsessive compulsive
disorder, anxiety disorders, mood disorders, and
schizophrenia.” In addition, “sometimes great mal”
seizures are normal, with more than 30% of adoles-
cents having 2 or more epileptic seizures.'” The sei-
zures in these children usually present in two peaks:
before five years of age and during the adolescence
years.?!

Autism Spectrum Disorders ‘“ASDs”

According to the Diagnostic and Statistical
Manual of Mental Disorders, 4th Edition, Text
Revision “DSM-IV-TR”, Pervasive Developmental
Disorders is an umbrella term that includes five
disorders which are: ‘“Autistic Disorder, Rett’s
Childhood Disintegrative
Asperger’s Disorder, and Pervasive Developmental
Disorder-Not Otherwise Specified (PDD-NOS)”.»2

Disorder, Disorder,

Together, Autism, Asperger’s Disorder and
PDD-NOS make the three recognized disorders
in the autism spectrum and are termed Autism
Spectrum Disorders.* The most serious of ASD’s
is classic autism. Youngsters with Asperger’s
syndrome have deficient social cleverness and low
capability to reveal sympathy but have common
intelligence and language cleverness, and usually
show peculiar interests, for example, they will try
to read everything they can about a topic,* they
take speech literally, and often have problems
understanding other people’s body language and
facial expressions.”” The term “PDD-NOS” is used
when not meeting the full set of criteria for autism
or Asperger’s syndrome .62’

Prevalence

The prevalence of ASDs in developed countries
is approximately 60 per 10,000, with males more
than females.® In the Middle East, the incidence
of autism research has been particularly rare.
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One rough estimate of the prevalence of autism in
Saudi Arabia is 18 per 10,000.

Diagnosis

There are no established accurate -clinical
diagnostic tests for ASD, “e.g. blood tests or brain
scans,” nor are prenatal screening measures available
to assist expecting parents.®*'> The diagnosis is
focused on behavior, rather than on cause or
mechanism.”® An evaluation by a pediatrician,
psychologist, or psychiatrist is usually required for
the definitive diagnosis of ASDs. The diagnosis is
made by an analysis process which includes the
clinical and developmental history, receptive and
expressive language skills evaluation, and cognitive
function tests. 82

There are numerous diagnostic instruments.
In autism research, there are two frequently used
instruments,one is a semi structured parent interview,
which is the “Autism Diagnostic Interview-Revised
(ADI-R)”, and the other, the “Autism Diagnostic
Observation Schedule (ADOS)”, diagnoses autism
through observation and interaction with the child.
To assess autism severity in clinical environments,
the “Childhood Autism Rating Scale (CARS)” is
commonly utilized and is based on observation of
the children.’!

Etiology

ASD etiology is a riddle. Highly respected
researchers believe that there could be more than
one cause since it can have different manifestations.
Several factors have been implicated such as:
“genetics, environmental poisons, neurologic
psychopathy, dietary deficiencies, and allergies”.®
Immunizations with the measles-mumps-rubella
vaccines have been studied for their possible link
to the increase in autism but have failed to confirm

this link .

There is evidence of multiple genetic factors
interacting as the autism’s primary causative
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determinants. Two conditions, “complex tuberous
sclerosis, and fragile X syndrome” are often
associated with autism but represent only a small
fraction of cases. Despite the preponderance of males
indicating an X-linked condition and the presence
of a few well-characterized X-linked disorders,
the prevalence of male-to-male transmission in
some families prevents X-linkage from being the
dominant mode of inheritance.*?

The rate of recurrence in siblings of children with
autism is around 2% to 8% which is higher than the
general population’s prevalence rate but lower than
in single-gene diseases.*” There are suggestions that
“idiopathic” autism is due to interactions between
multiple genes, while, the variable expression of
autism-related traits are a result of epigenetic factors
and exposure to environmental modifiers.*

An interesting finding was that there is an
accumulation of evidence suggesting that advanced
parental age and “birth weight and length of
gestation and intrapartum hypoxia” disorders are
associated with a high chance of autism and ASD.*

Increased head size was initially noted by
Kanner, in several of his patients'' and has continued
to be a frequent physical finding in youngsters with
ASDs.?

Neuropathological examinations of brain tissue
have revealed several abnormalities in people
with autism®? including: “The Purkinje cells in
the cerebellum were found to be decreased in
number, the entorhinal cortex neurons were small
and closely packed and the amygdala nuclei were
positioned medially, the temporal and frontal lobes
had abnormalities in the minicolumns of the cortex,
the diagonal band of Broca nucleus, deep cerebellar
nuclei, and inferior olive showed developmental
changes in the size and number of cells and
abnormalities in the brainstem and malformations
in the neocortex”.

Magnetic resonance imaging “MRI” performed
to define the neuropathology of ASDs reviled
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structural abnormalities of the limbic system “the
amygdala, cingulate gyrus and hippocampus”.
The “limbic system” is in control of social and
emotional attitude. For children with autism, the
amygdala is initially greater than that in typically
developing children, but it does not respond to
the normal volume increase associated with age
afterwards. Kids with autism also had greater right
hippocampal volume .**

Medications for Autism and their Dental Impli-
cations

Children withautismoftenrequire comprehensive
management with the ultimate aim to achieve
independence in daily living activities and self-
care. Parental counseling, special teaching, speech
therapy, and social skills training may be needed
for their management. Medicines are commonly
utilized to manage individual conduct that intervene
with an autistic person’s developmental activities or
that can cause domestic status, or to treat some of
the autism-related symptoms.'

Antipsychotic drugs are the commonly pre-
scribed drugs. They are used to manage symptoms
of irritability, repetitive behaviors, SIB, aggres-
sion, delusions and hallucinations.'”Around 45%
of youngsters with ASDs are managed with psy-
chotropic medicines.* Other drugs include anticon-
vulsants to manage aggression, mood fluctuations
and seizures; antidepressants to manage repetitive
thoughts and attitude, depression, anxiety and fear;
central nervous system “CNS” stimulants to calm
hyperactivity and enhance attention and clonidine
a centrally acting antihypertensive drug to calm hy-
peractivity and reduce impulsivity."

It is important for dentists to be familiar with
the features and the possible orofacial and systemic
reactions of the drugs usually given to children
with ASD, as many of them have adverse effects
or may adversely interact with dental therapeutic
agents.'” Such drugs have orofacial adverse effects
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including: “xerostomia, sialorrhea, dysphagia,

sialadenitis, dysgeusia, stomatitis, gingivitis,
gingival enlargement, glossitis, bruxism, edema and

discoloration of the tongue”.!3

Autism in Dentistry

Those who are dealing with youngsters probably
meet patients with autism. Of the healthcare
providers, dentists may often be the first to realize
an extraordinary pervasive behavioral disorder in a
1-2-year-old child.* In a survey to investigate the
professional conduct and demeanor of pediatric and
general dentists towards ASD patients in the United
States, it was found that 32 % of general dentists and
89 % of pediatric dentists treat ASD youngsters.*

Children with autism may display few unusual
oral health conditions. Some problems may be
attributed to the use of medications and damaging
oral habits “bruxism; tongue thrusting; SIB and
pica”.? Seventy five percent of factitial injuries are
located in the head and neck region.” It was found
that, high levels of impulsivity and stereotypy were
significant predictors of SIBs in individuals with
ASD.* In addition, hyperactivity, negative affect
“emotion” and low levels of ability and speech were
also associated with SIB.* Several methods have
been proposed to reduce SIB in children with autism
including: behavioral techniques medications and,
for those who can tolerate it, a mouth guard can be
prescribed when indicated for patients who have
problems with SIBs involving the mouth.”#°

Regarding caries and periodontal disease in
people with autism, the rates are equivalent to those
in common people.’

In Kingdom of Saudi Arabia, the oral health
status, oral demands, behaviors and behavioral
attitudes towards oral management of a number of
autistic youngsters visiting a rehabilitation center in
Riyadh were evaluated in a study.'® Compared with
other healthy children studies in the Riyadh region,
the results of the study showed decreased decay
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percentage in the autistic test group, but this was not
generalized because of the children’s convenience
sample. It was revealed that, in the report, the dental
health condition, attitudes and behaviors of the
studied youngsters with autism were same as those
of other autistic youngsters worldwide.

Other international studies found dental caries to
be comparable between the autistic and non- autistic
populations.' They reported that decay rates of non-
institutionalized autistic youngsters were similar
to those of unaffected youngsters.*' Similarly, in
Sweden, they found similar dental status of autistic
and healthy children aged 3-19 years old.** However,
a study in Melbourne, Australia, on youngsters
with disabilities, autistic children, showed that
youngsters with disabilities had increased dental
decay than others.*

On the other hand, two studies, one was
comparing children with autistic disorder “AD” to
normal children in Istanbul, Turkey* and the other
in Boston, USA*, comparing children with ASDs
to those without them, revealed that those with AD
and ASD had lower experience of caries. Another
study done in a population of autistic children in
Japan found that their caries experience in 1980
was comparable to that of unaffected children in
1981, and that, the dental status in the children
with autism improved in 1995 reaching to lower
caries prevalence and severity compared to those of
unaffected children in 1993 .4

The average prevalence of decay among
youngsters with autism in the United Arab Emirates
was reported to be 77%, whereas for autistic
youngsters aged 11-15 years the restorative index
“the restorative care of those who have suffered the
disease” and met the need index “an indicator of an
individual’s treatment” was small.*’

A study showed that the latter group had

substantially more oral injuries, an irregular
salivary flow and developmental abnormalities

when comparing children with ASD to those with
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other developmental disabilities. Kids with an ASD
showed clinically visible symptoms with a rate
of: plaque 85 percent, gingivitis 62 percent, and
caries 21 percent. Around half the kids with ASD is
protective by mouth.*®

When parents notified their child’s dental
condition and needs, a study in Rochester, USA,
showed that, the teeth were reported as in outstanding
condition in 52% of the autistic youngsters and 69%
of the youngsters without autism. The dental status
was found to be comparable between the autistic
children and the non- autistic children who had fair
or poor teeth.*

A research assessing the dental condition of
youngsters with AD in Chennai, India, found that in
the primary dentition, the incidence of dental caries
“24%” was significantly higher than the other dental
status. In the youngsters with mixed dentition,
gingivitis “50%” was prevalent, while in children
with permanent dentition, malocclusion “71.15%”
and gingivitis “48.96%” were prevalent.*’

Bruxism is reported in 20 to 25 percent of
children with autism.'° They also generally tend to
pouch their food instead of swallowing it because of
poor tongue coordination.’!

Some oral disorders include oral trauma and injury
caused by accidents or falls from coma or physical
abuse. People with developmental disabilities are
abused more frequently than the general population.
Phenytoin is frequently prescribed for autistic
individuals, which may lead to phenytoin-induced
gingival hyperplasia and delayed tooth eruption.’

The goal in daily oral care of children with
autism is to encourage independence in the daily
oral hygiene of these children. This could be
accomplished by customized recommendations
and hands-on demonstrations, and when needed,
dental professionals may advise the use of modified
toothbrushes and floss holders to ease the process of
oral hygiene.’
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In kids with ASD, information obtained visually
is rapidly comprehended and is retained longer
than verbally received information. Therefore, the
use of visual supports can be useful in teaching
children with autism oral hygiene procedures.*
Visual supports involve visual schedules which
are breaking down large tasks into separate steps,
and social stories, which are short stories written
from the child’s view describing a social situation,
person, skill, event or concept in terms of relevant
cues and appropriate social response.” The story
may incorporate pictures about the situation and it is
repeatedly read to the child so it becomes a routine
for the child and may be applied to that situation
when it occurs.*

In one prospective study, oral hygiene was
improved in 14 children with autism over a period
of 12 months by the use of a series of pictures that
were placed in the bathrooms or wherever oral
hygiene was performed displaying a structured
method and technique of tooth brushing. After 18
months, most parents reported that maintenance of
good oral hygiene became easier than before the
study. This emphasizes the usefulness of visual
pedagogy in enhancing oral hygiene and also in
introducing dentistry to children with autism.**

For those who just cannot maintain oral hygiene
independently, careful demonstrations for the
parents of oral hygiene techniques tailored to meet
the individual needs of each child using sitting or
standing positions for the parents with attention to
consistency “same location, time and position” are
the key approaches to improve the quality and the
oral hygiene experience to both the youngsters and
their parents.’

The most significant challenges in providing
dental care and treatment for this group of children
are communication and behavioral problems.’ Due
to the difficulties to gauge and control the sedation
level and the atypical responses in some cases using
intravenous sedative agents, the use of general
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anesthesia has been recommended to perform dental
treatments that require long and involved procedures
in patients with autism."

However, solid knowledge and precautions
their
problems, is essential to prevent the anesthetic

concerning physical and biomedical
from representing another toxic insult to children
with autism. Autistic youngsters may have certain
like,

mitochondrial dysfunction, oxidative stress and

problems gastrointestinal ~ dysfunction,

impaired detoxification systems.”

Methylation problems in autistic individuals may
cause increased oxidative stress.*® A study described
a “redox/methylation hypothesis of autism,” in
which environmental factors initiate oxidative
stress, in genetically vulnerable individuals, which
cause impaired methylation and neurological
deficits.’” Therefore, oxidative stress resulting from
general anesthesia should be minimized. Commonly
used anesthetics may result in B12 depletion, affect
methylation and add to the toxic load. In addition, in
patients with mitochondrial problems, there might

be a risk with the use of certain anesthetics.>

In a study which aimed to identify mental health
publications in Arab countries cited in PubMed
from 1987 to 2002, the total number of mental
health research citations on child and adolescent
mental health published in Arab countries found
was 338. Child psychiatry, especially child autism
and attention deficit hyperactivity disorder, were not
gaining much interest from Arab researchers.”’

Murshid’s '° recent report on the characteristics
and dental experiences of a group of autistic children
in Saudi Arabia’s three major cities: Riyadh,
Dammam, and Jeddah. Most of the “76.2 percent”
children included in the report were diagnosed with
autism before the age of five years. Although 33%
of children received general anesthesia treatment,
more than half of “53.7%” had no prior dental
experience.
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Striding to achieve a difference in the dental
health of autistic youngsters may be difficult at first,
but with determination and persistence, promising
results and worthy rewards can be achieved.
Through assessing the oral health status and the
OHRQOL of this vulnerable group of children,
a sharper picture of the extent of their oral health
problems can be portrayed. This can direct us in
developing a targeted strategy towards this special
group, one that can have a significant effect on their
dental health and ultimately on their QOL as well.

CONCLUSION:

Pediatric dentists should be mindful that early
diagnosis and treatment, effective communication
skills and follow-up of youngsters with autism re-
main the best methods to ensuring improved psy-
chological well-being for patients and, eventually,
a better living.
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