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A dental look at the autistic patient through orofacial pain
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Abstract

Autism is a neurodevelopmental disorder characterized by impaired social interaction and restricted interests, compromised
communication skills, and repetitive patterns of behavior. Both social and behavioral problems, which may include
hyperactivity and quick frustration, may hinder the detection of other important pathologies such as orofacial pain. This
is aggravated by the invasive nature of oral exploration, which may trigger violent and self-injurious responses, such as temper
tantrums and/or head banging, which make the work of professionals extremely difficult during diagnoses, follow-
up examinations, and dental treatments. In addition, mercury-containing amalgams used to treat dental caries (the most
common form of acute orofacial pain) have been associated with higher rates of severe autism in children. The purpose of this
review is to describe the current state of the art regarding the co-occurrence of orofacial pain and autism spectrum disorder, and

how these conditions may interrelate clinically and neurobiologically.
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Introduction

Autism is a complex neurodevelopmental disorder
characterized by impaired social interaction and
communication, repetitive patterns of behavior, and
unusual stereotyped interests [1]. Owing to the variety
and grade of its characteristic features and associated
symptoms among patients, it is generally termed
‘Autism Spectrum Disorder’ (ASD). With the excep-
tion of Asperger’s syndrome, ASD is related to dif-
ferent ranges of mental retardation. People with ASD
show diverse medical and behavioral problems, which
make the management of these patients extremely
complicated. Behavioral features include hyperactiv-
ity and irritability, aggression, self-injury, lack of
attention, and several fits of bad temper [2,3].
Orofacial pain may be difficult to diagnose in those
who suffer from developmental disabilities, aberrant
social interaction, and impaired communication
skills. In the case of ASD patients, this limitation

may act as one potential masking factor influencing
the sudden aggravation of autistic patients’ behavioral
core symptoms, which dramatically affects the
patient’s quality of life. Therefore, this article will
explore the possible bi-directional influence of orofa-
cial pain on autistic behavior (and vice versa) as well as
the clinical implications of such an interrelation.

Orofacial pain in the autistic scenario

In general, pain can be classified as neuropathic (e.g.
in the case of herpes zoster virus infection), nocicep-
tive (e.g. dental pain), or mixed (e.g. in cancer
scenarios). Nociceptive pain is transmitted by phys-
iological pathways through peripheral nerves to the
central nervous system (CNS) in response to poten-
tially tissue-damaging stimuli. In contrast, neuro-
pathic pain results from a primary lesion or
dysfunction in the nervous system, either central or
peripheral [4].
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Orofacial pain is constituted by any symptom
resulting from a diverse number of diseases and dis-
orders that would lead to a sensation of discomfort or
pain felt in the region of the face, mouth, nose, ears,
eyes, head, and neck [5,6] (Figure 1). Its prevalence
among the general population varies from 17% to
26% and it is chronic in 7-11% of these cases [7,8].
Although neuropathic orofacial pain is usually evalu-
ated by a multidisciplinary team of neurologists,
dentists, neurosurgeons, psychologists, and other
healthcare professionals [4,9], it is often labeled as
a ‘psychopathology’ whenever the etiology remains
obscure [10]. It is most likely that, in any other
pathological scenarios (e.g. autism) where the com-
munication channel between healthcare professionals
and patients is compromised, orofacial pain either
remains undiagnosed or is tagged as ‘idiopathic’ in
a high percentage of cases; however, this is not the
only problem. Loss of teeth, a common dental event
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also in the autistic scenario, may be accompanied by
impaired oral motor functions. Epidemiologic studies
keep on revealing, among the populations of many
countries, high rates of temporomandibular dis-
orders, toothaches, headaches, and some other con-
ditions associated with orofacial pain [11,12]. In
general, the impairment of oral motor functions could
potentially be aggravated by the typical seizures,
stereotyped movements, and anxiety scenarios com-
monly present in autism [13,14], and this may syn-
ergistically influence the prevalence of orofacial pain
among autistic patients and their general oral health
status.

From autism to orofacial pain: the many types
of orofacial motor disorders

The term ‘orofacial motor disorder’ (OMD) refers to
a spectrum of movement aberrations, both hyper- and

Local diseases

Psychalgia

oral complaints (SOC)

Figure 1. Revisiting the potential causes of orofacial pain. The diagram represents a number of different diseases and disorders that can
potentially give rise to orofacial pain [5,6]. The multifactorial etiology of orofacial pain and the complex nature of facial structures make its

diagnosis and therapeutic evaluation extremely complicated.



hypoactive, involving the muscles of the orofacial
complex that are innervated by cranial nerves V,
VII, and XII. OMDs generally present as localized
problems that specifically affect the masticatory sys-
tem, but they are actually driven by alterations in the
functionality of the CNS [15]. In any case, dentists
should be able to recognize and get involved in the
management of such problems because OMDs can
cause pain and dysfunction of the jaw, and may
interfere with routine dental care of patients [15].

Bruxism

Awake bruxism is generally defined as the awareness
of jaw clenching, and is mainly associated with reac-
tions to stress and nervous tics. The pathophysiology
of bruxism is still unclear. However, the most com-
pelling hypothesis describes bruxism as a neuromotor
dysregulation disorder that affects =10-20% of the
population [16,17]. Although bruxism has widely
been explained to cause pain by overloading the
musculoskeletal tissue, additional experimental mod-
els may be required in order to better comprehend
such a relationship [18]. The treatment options for
bruxism, which include the use of splints or behav-
ioral modification techniques, are limited in children
with autism due to their poor mental skills (with the
exception of Asperger’s syndrome) and communica-
tion difficulties. In addition, obsessive routines, repet-
itive and self-injurious behaviors, and unpredictable
body movements are symptoms that can potentially
interfere with daily oral hygiene and professional
dental care in a child with autism [16].

Dystonia

Dystonia is a syndrome of abnormal involuntary
muscle movements due to sustained muscle contrac-
tions, which generates twisting, repetitive patterned
movements, and/or aberrant postures [15]. Oroman-
dibular dystonia is a form of focal dystonia that affects
the orofacial region and involves the jaw openers
(lateral pterygoids and anterior digastrics), tongue
muscles, facial muscles (especially the orbicularis
oris and buccinator), and platysma [19].

Dyskinesia

Orofacial dyskinesia is constituted by a group of
repetitive, involuntary, and stereotypical movements
of the tongue, lips, and, occasionally, the jaw of the
patient [20,21]. This is either of spontaneous origin or
induced by medication (tardive) [22]. From time to
time, edentulous orodyskinesia can be confused with
drug-induced oral tardive dyskinesia due to the sim-
ilarities of their abnormal movements localized in
the tongue, lips, and jaw. This may result in a mis-
diagnosis and, furthermore, inappropriate care [23].

Orofacial pain 1n autistic disorder 195

Both dystonia and dyskinesia can lead to increased
tooth wear [24] which, in the case of ASD patients,
may be exaggerated by the typical seizures or anxiety
scenarios associated with this neurodevelopmental
syndrome [14].

Drug-induced dystonic extrapyramidal reactions

Age is a determinant of the kind of pharmacological
response obtained with any psychotropic treatment,
which differs between children, adolescents, and
adults. Commonly used neuroleptics in children
and adolescents may lead to some unwanted side
effects, which include extrapyramidal symptoms,
sedation, and withdrawal dyskinesias [25]. Diverse
novel antipsychotics have been developed in order to
decrease such side effects and, eventually, have dem-
onstrated a relatively low risk of parallel extrapyrami-
dal effects [26]. For instance, the atypical neuroleptic
risperidone showed both efficacy and safety for the
treatment of different behavioral aspects of autism,
including irritability, hyperactivity, aggression, and
stereotypy [27].

A neurobiological link between autism and
orofacial pain?

Pain can be classified according to the mechanisms
that are actually involved in it. Currently, the pro-
posed mechanism-based classification has four main
categories: nociceptive pain, functional pain, inflam-
matory pain (tissue injury), and neuropathic pain
(nervous injury) [18,28]. The International Associa-
tion for the Study of Pain® (IASP) has classified
>50 fairly localized pain syndromes in the craniofacial
region, including trigeminal neuralgia, post-herpetic
neuralgia, odontalgia, and migraine. A complete list
was published by the IASP in the mid-1980s [29].
Neuralgia (the word is derived from the Greek
words neuron, meaning nerve, and algos, meaning
pain) can affect people of different ages, though it
rarely occurs in children. It can be triggered by a great
variety of events, including tooth decay, eye strain, or
shingles (an infection caused by the herpes zoster
virus) [9]. The most common type of neuralgia (tri-
geminal neuralgia) gives rise to a brief, searing pain
along the trigeminal nerve but its actual cause has not
conclusively been established. Two trigeminal nerves
exist: one supplying sensation to the right side of the
face and the other to the left. Sensory innervations of
the mouth, face, and scalp depend on the trigeminal
nerve, and diseases affecting the nerve can cause
orofacial pain, sensory loss, or both [7,9]. Usually,
the pain only affects one side of the face, being felt
either on the skin or in the mouth and teeth.
Interestingly, researchers started to associate
certain cellular events concerning neuron—glial inter-
action with the biological basis of persistent pain [30].
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For example, Okada-Ogawa et al. [31] demonstrated
the involvement of astroglia (in the medullary dorsal
horn) in trigeminal neuropathic pain-associated
mechanisms, and Guo and colleagues [32] reported
both the activation and hypertrophy of astroglia,
together with elevated levels of glial fibrillary acidic
protein and connexin 43, in a trigeminal model of
inflammatory hyperalgesia. Moreover, in vivo studies
have also shown that even dental extraction is suffi-
cient to trigger neuroplastic changes as a response
likely associated with the modified oral scenario [33].

Glia secrete growth factors, such as brain-derived
neurotrophic factor (BDNF) and basic fibroblast
growth factor, for protecting neurons that can addi-
tionally enhance pain [34]. This could be of extreme
importance, since BDNF and other neurotrophins
have been found to be elevated in the blood of autistic
patients. Indeed, the literature strongly suggests
hyperactivity of this growth factor as one of the pos-
sible etiologic factors of the autism-associated neuro-
biological aberrancies [35-37]. In any case, due to the
different putative origins of this pain (neurological,
vascular, or dental), patients can be misdiagnosed and
receive dental treatment when they actually suffer
from trigeminal neuralgia. This situation may be
more common than it seems, since the professional
consulted (i.e. a physician or dentist) is usually chosen
in order to get the most plausible diagnosis [38], and
orofacial pain is the main reason why patients seek a
dental consultation [39].

From orofacial pain to autism: exploring the
amalgam-based dental treatment

The most common form of acute orofacial pain is due
to dental caries [40]. The management of dental
caries includes the removal of infected hard tissues
of the tooth and their replacement with filling materi-
als, such as amalgam, composites, or glass-ionomer
cements. There have been great improvements in the
properties of composite materials and national reg-
ulations have limited the use of amalgam in Scandi-
navian countries during the last decade; however,
amalgam is still the filling material of choice for
posterior restorations in most countries of the
world due to its handling and adequate mechanical
properties [41].

Dental amalgam is a mercury-based material
(50%), mixed with silver (35%), tin (9%), copper
(6%), and zinc (trace amounts) [42]. Amalgam is
classified as an intermetallic compound and is unsta-
ble, which means that mercury vapor leaks from
amalgam over time. The amount of mercury absorbed
from one dental amalgam filling ranges from 2 to
17 ug per day [43]. The amount of mercury release
may increase in subjects who use chewing gum or are
affected by bruxism, such as autistic patients [43]. In
subjects with amalgam fillings, the mercury level in

blood or urine is two to five times higher than in those
without amalgam fillings, and the concentration of
mercury in body tissues is two to 12 times higher in
comparison with subjects without amalgam fillings
[44-46]. Placental, fetal, and infant mercury burden
is highly associated with the number of amalgam
fillings of the mother [46—48], and mercury levels
in amniotic fluid [49] and breast milk [50] correlate
significantly with the number of maternal amalgam
fillings.

The first report on the association between mercury
and autism was published in the early 1990s; it
was suggested that organic mercury is a human
behavioral teratogen, being related to seizure disorders,
childhood schizophrenia, early-onset emotional dis-
turbances, and autism [51]. In 2000, the National
Research Council of the US National Academy
explained the mechanism behind the above-mentioned
hypothesis by stating that the developing nervous sys-
tem is a sensitive target organ for low-dose mercury
exposure [52]. Later, other researchers reported that
mercury exposure can cause immune, S€nsory, neuro-
logical, motor, and behavioral dysfunctions [53-55].

Evidence on the relationship between prenatal
mercury exposure from maternal amalgam and the
severity of autism is still limited. To the best of our
knowledge, the only clinical study has been performed
by Geier et al. [56], who reported that pregnant
women exposed to mercury from six or more dental
amalgam fillings during their pregnancy were signi-
ficantly (3.2-fold) more likely to have children with
severe autism rather than (mild) ASD than mothers
with five or fewer amalgam restorations. The major
challenge involved in performing new studies in this
area is to limit the confounding variables, namely
other sources of mercury exposure. In general, there
are four main accepted sources of mercury coming
into contact with humans, i.e. pollution, fish pro-
ducts, mercury-containing vaccinations, and amal-
gam restorations (Figure 2). Mercury can also be
found in different concentrations in bleaching
creams, toothpastes, lens solutions, antiseptics, and
immunotherapy solutions [55-57].

With the limited information concerning amalgam
hazards, it has been suggested that the mercury in
dental fillings can be considered safe [58]. However,
this may not be true, since the link between mercury
exposure and autism also includes the subject’s sus-
ceptibility. It has been proposed that when an infant
or fetus has genetic or biochemical susceptibility, i.e. a
decreased ability to remove mercury after exposure,
can autism develop [53,55].

According to Echeverria et al. [59], coproporphyr-
inogen oxidase polymorphism alters the impact of
mercury on cognitive mood scores. Furthermore, a
quarter of the US population is polymorphic for
this genotype. Another reason for the acceptance of
amalgam as a safe filling material is because it does not
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Figure 2. Cumulative mercury (Hg) exposure-based hypothesis for the development and/or aggravation of autism. There seems to be a positive
correlation between the number of maternal amalgam fillings and the levels of Hg detected in both breast milk and amniotic fluid during
pregnancy [47-50]. Moreover, having 26 amalgam fillings correlates positively with the child’s probability of later being diagnosed with severe
autism [56]. Therefore, it is possible that accumulated doses of Hg from different sources (e.g. pollution, maternal fish consumption,
vaccinations, and dental amalgams) during infant development, together with a decreased ability to remove mercury from the body [59], could
actually increase the probability of developing and/or aggravating autism among children [53,55].

raise the total blood mercury level above the safety
limit (5.8 ug/l) by itself [58]. However, it must be kept
in mind that accumulative doses of mercury from
different sources, such as pollution, maternal fish
consumption, vaccinations, and dental amalgams
during infant development, may easily exceed the
safety limit (Figure 2). In contrast to urine mercury
levels, where the mercury falls to baseline values
within weeks, mercury can stay in the brain and the
CNS for up to 20 years [60]. Therefore, it is useful to
consider the statement of the US Public Health Ser-
vice and American Academy of Pediatrics, in which it
was clearly stated that “all government agencies have
to work rapidly toward reducing children’s exposure
to mercury from all sources” [55].

The ‘challenge’ of oral health interventions for
autistic people

Behavioral problems, including hyperactivity and
quick frustration, can definitively complicate the
oral health care of patients with autism [61,62].
The invasive nature of oral care triggers violent unde-
sired responses and self-injurious behavior, such as
head banging or temper tantrums [13]. Moreover,
damaging oral habits, e.g. picking at the gingiva, lip
biting, and bruxism, are usually present in these
patients [16]. They may exhibit abnormal responses
and a higher sensitivity to various sensory stimuli,
such as sound, touch, and bright colors [63]. Never-
theless, reactions vary depending on the patient
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Table I. Autism-associated behavioral obstacles during oral
healthcare interventions.

Management Selected

problem Symptoms references

Behavioral Ancxiety, combative behavior, [2]
hyperactivity, quick frustration

Unusual responses  Sound, bright colors, touch [63]

to stimuli

Aversions Oral, touch [63]

Damaging oral Bruxism, lip biting, abnormal [16]
habits sleep patterns

Seizures Chip teeth or bite the tongue

or cheeks

[61,67]

(Table I). Interestingly, a number of autistic patients
overreact to noise and tactile stimuli, while exposure
to either pain or heat may not provoke any reaction
at all.

Seizures can be associated with autism but are
usually controlled by the use of anticonvulsant ther-
apy [64]. The mouth is always at risk of being dam-
aged during a seizure because autistic patients often
chip their teeth or bite their tongue or cheeks. When
seizure disorders are controlled, no problems arise
with these patients in the dental office. However,
there are autistic patients who are extremely sensitive
to changes in their environment and, therefore, need
more specialized attention by healthcare profes-
sionals, who should be prepared for this particularity.

In general, knowledge among dentists and oral
healthcare professionals about the characteristics of
autism and the appropriate therapy will tremendously
improve the clinical attention needed by these
patients. Drugs commonly used for autism-associated
features display diverse systemic side effects, such as
depression, diarrhea, nausea, somnolence, orofacial
side effects, and adverse orofacial interactions with
drugs frequently used in dentistry [14,65]. For exam-
ple, in the case of autistic patients with symptoms of
attention-deficit hyperactivity disorder, for which the
therapy often includes stimulants, such as amphet-
amine and dextroamphetamine, co-administration of
the analgesic meperidine for the treatment of pain
could result in hypotension, fever, and even respira-
tory collapse in the worst-case scenario. These stimu-
lants may also interact with relatively large doses of
the narcotic pain-reliever propoxyphene, producing
excessive CNS stimulation and seizure activity [66].
Therefore, dental therapeutic agents should be
cautiously used in these cases, taking into account
possible adverse drug interactions.

Conclusions

Orofacial pain can easily elude medical diagnosis in
autistic patients and remain a ‘silent disease’, masked

by the lack of ability of affected patients to clearly
express their symptoms due to deficits involving
communication and reciprocal social interaction. It
is also possible that symptoms remain unobserved by
either the family or their physician. Better compre-
hension of this syndrome could alert clinicians to the
need to consider orofacial pain and its relatively
high prevalence within the general population as
one of the possible reasons for idiopathic aggravation
of autism-associated behavioral core symptoms
among autistic patients.
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