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Oral health is an essential component of overall health for all individuals.
The oral health of children and youth with developmental disabilities
(CYDD) involves unique characteristics and needs of which pediatricians
and pediatric clinicians can be aware. Risk for oral disease in CYDD is
multifactorial and includes underlying medical conditions, medications,
and ability to participate in preventive oral health care and treatment, and
lack of access to providers is common for this population despite being
eligible for Medicaid. Pediatric clinicians are uniquely positioned to
support the oral health needs of CYDD and their families through the
medical home. This clinical report aims to inform pediatric clinicians about
the unique oral health needs of CYDD. It provides guidance on assessing
caries risk and periodontal status using structured screening instruments;
understanding dental trauma, the role of diet and caries risk, trauma
prevention, and malocclusion; and providing anticipatory guidance on oral
hygiene that includes tooth brushing, use of fluoridated toothpaste,
assessing community water fluoridation, advocating for a dental home by
1 year of age, and transition to adult dental care as part of adolescent
health care. It also highlights special considerations for dental treatment
rendered under sedation or general anesthesia that CYDD may need.
Pediatric clinicians can help reduce risk of CYDD developing dental disease
by understanding the unique needs of their patients and their barriers to
accessing oral health care in their community, communicating with the
child’s dental home, and advocating for safe and accessible dental
procedures.
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INTRODUCTION

Children and youth with developmental disabilities (CYDD) often have
complex health care needs as well as significant physical and cognitive
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impairments. Developmental disabilities usually manifest
early in childhood and persist throughout the life course
of the individual. They include impairments in physical,
learning, language, and behavior areas.’ This heteroge-
neous population is a subset of children and youth with
special health care needs (CYSHCN). It includes, but is not
limited to, individuals who may also have the comorbid-
ities of attention-deficit/hyperactivity disorder (ADHD),
autism spectrum disorder (ASD), cerebral palsy, develop-
mental delay, epilepsy, hydrocephalus, intellectual devel-
opmental disorder, neural tube defects, and syndromes
such as Angelman syndrome, Down syndrome or trisomy
21, fragile X syndrome, or Williams syndrome. Oral health
is an essential component of overall health for all individ-
uals. CYDD are at increased risk for dental disease because
of unique aspects of their medical conditions, the treat-
ments associated with them, or both. As a group, CYDD
are more likely to have unmet oral health care needs than
typically developing children. The oral health needs of this
population are increasing because CYDD are more likely
to live longer into adulthood than in previous decades. Re-
gardless of life span, oral health should be prioritized to
improve systemic health and overall quality of life.

This clinical report aims to inform the pediatric clinician
about the unique oral health needs of CYDD. It provides
guidance on assessing their caries risk and periodontal
status, understanding dental trauma, and addressing self-
injurious behaviors (SIBs). It also highlights the special
considerations for dental treatment rendered under seda-
tion or general anesthesia (GA), which many of these indi-
viduals may need.

ACCESS TO CARE AND UTILIZATION

Utilization and Barriers

Dental care is one of the greatest unmet needs of CYDD.*™®
One of the major challenges in understanding and address-
ing the prevalence and causes of unmet needs is nondescrip-
tive or unspecific data. Research predominantly combines all
children with special needs into one category, which makes
it difficult to delineate those who have increased dental dis-
ease risk, those with barriers to accessing care, and those
whose diagnoses significantly impact their oral health.?

Most CYDD are eligible for dental coverage under pub-
lic insurance plans such as Medicaid; however, even chil-
dren who are enrolled have unmet dental needs.’ Studies
specifically looking at the challenges faced by CYDD are
lacking or they are often combined with other CYSHCNSs.
Studies of children enrolled in Medicaid show that CYSHCN
received fewer preventive dental services than those without
special health care needs,'® and as many as 75% of CYSHCN
did not access dental services in a year’s time."* Even when
CYSHCN used dental care services in the past year, families
still reported unmet needs, indicating that dental utilization
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data may not adequately capture receiving all needed dental
services.*'* More information is needed regarding what
needs remain unmet.® For example, the difficulty may not
be in finding a provider but rather in accessing medically
necessary hospital-based dental services.'® States with
higher Medicaid payment for preventive dental care serv-
ices predictably have higher utilization rates.'® However,
CYSHCN with private insurance coverage still struggle
with unmet dental needs, especially those with more sig-
nificant disabilities.?>>®

Barriers to dental care for CYDD are numerous. These
barriers include challenges finding providers with the
skill set to meet the unique needs of children with dis-
abilities, behavioral challenges, working with oral aversions,
and the competing needs of medically complex children,
such as their many medical and therapeutic appointments.
They may also include factors beyond the individual’'s medi-
cal condition, such as inadequate transportation, geographic
access, families not recognizing the importance of preventive
care, and financial barriers, because of high out-of-pocket
health care costs, high deductibles, or lack of insurance cov-
erage (Table 1).'%™ Existing barriers may be exacerbated
by other social drivers of health. CYDD who are in foster or
ordered kinship care often experience all these barriers, plus
added the challenge of obtaining consent from the appropri-
ate and legal decision maker."® Dental and medical providers
can help caregivers navigate options for consent, which may
include state agencies or social workers.

Coordinated Care

Children who used preventive medical care were more
likely to use preventive dental care.!* Having a physician
or nurse who knows the child well and is attuned to oral
health appears to be a protective factor in mitigating un-
met dental needs.? Recommendations for pediatricians
and other pediatric clinicians during routine office visits
include conducting caries risk assessments, applying fluo-
ride varnish as appropriate, and ensuring patients have a
dental home or referring those who do not to a dentist.'®
A dental home exists in parallel with a medical home to
provide comprehensive care and an ongoing relationship
with the dental team; it is ideally established by 12 months
of age.'” Pediatric clinicians can also reinforce recommenda-
tions by dentists on the use of fluoridated toothpaste and
counsel on strategies to reduce fermentable carbohydrate
consumption.>'® Preschool and other early intervention pro-
grams for CYDD are another avenue through which young
children with special needs can be connected with dental
resources."’

Medically Necessary Gare

Some CYDD may exhibit behavior that precludes them
from being able to participate or cooperate in receipt of
needed treatment. Therefore, sedation or GA may be
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TABLE 1 Conceptual Framework for Identifiable Barriers and Potential Mitigation Strategies for Children With Intellectual and Developmental
Disabilities (IDD)

Examples of Barriers

Potential Mitigation of Barriers

IDD; caregiver awareness of dental issues

Accessibility Transportation; distance needed to travel to access services; Ensure dental services are physically accessible with
difficulties with physical access to the building or dental appropriate parking; educate on availability of
chair transportation services

Availability Difficulty finding providers willing to care for children with Train more providers to see children with IDD; educate

caregivers on oral health

Accommodation

Long waiting times for an appointment; wait times at the
clinic; appointment length; lack of access to services such
as sedation or general anesthesia

Enable providers to tailor services and work in
multidisciplinary teams

Affordability

Financial barriers; lack of payment for providers’ additional
time needed because of behavior or care coordination;
lack of dental professionals taking government-funded
plans

Pay relative to time and cost; remove barriers to enrolling
as a government-funded provider

Acceptability

Dental professionals lack of knowledge about children with
IDD; apprehension of staff or providers

Train professionals to be knowledgeable about children with
IDD

Appropriateness

Sensory sensitivities; caregiver concern about child’s inability
to cooperate; ability of provider to deliver a person-

Create person-centered care and appropriate modifications
(eg, desensitization therapy) based on unique needs of

centered approach to care

child with IDD

Adapted from Ummer-Christian et al.""

needed to render medically necessary care. Medically
necessary care is defined by the American Academy of
Pediatric Dentistry (AAPD) as “the reasonable and essen-
tial diagnostic, preventive, and treatment services and
follow-up care as determined by qualified health care
providers in treating any condition, disease injury, or
congenital or developmental malformation to promote
optimal health, growth, and development.”zo'21 The man-
agement and treatment of dental caries, periodontal dis-
ease, and congenital and acquired orofacial conditions
are all medically necessary to the well-being of children.
Difficulty finding facilities and anesthesia providers who
are comfortable caring for children with behavioral or
medical complexities can limit access to care. Further-
more, operating room time is a scarce resource, making
it difficult for dentists who are willing and capable of
providing care to CYDD.?” CYDD may need to access
medically necessary care more than once to address den-
tal needs at different points in their life course. Payers
can facilitate this by not restricting operating room ac-
cess or limiting the number of times CYDD access the op-
erating room. Pediatric clinicians can provide histories
and physical examinations necessary for scheduling GA
appointments and advocate for the availability of these
services for CYDD.

Transition to Adult Dental Care

The challenges encountered by CYDD are magnified in
adulthood. Transitioning to adult dental care can be chal-
lenging, with the greatest reported barrier being finding
a general or family dentist who is comfortable caring for
patients with special health care needs and who accepts
Medicaid.?® Pediatric dentists with specialized training in
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caring for CYDD may not be comfortable providing more
complex procedures (eg, root canal therapy) on perma-
nent teeth. There are fewer dentists trained in caring for
adults with developmental disabilities than are needed,**
although dentists with additional training were more
likely to accept patients with developmental disabili-
ties.?® Furthermore, payment is a tremendous barrier for
this patient population as payment under adult Medicaid
for dental services is either unavailable, covers limited
services, or is inconsistently funded by state legislatures.
Even when adult dental Medicaid is available and funded,
finding a dental provider who accepts it can be challen-
ging.?* Pediatric clinicians can assist dental providers
during this critical period by providing medical records
and including dental care as part of their overall adoles-
cent transition plan to future primary care providers.

CARIES AND CARIES RISK

Epidemiology

About half of all people in the United States have experi-
enced dental caries by the time they reach 18 years of
age.?® A carious lesion, or “tooth decay” is the result of pro-
longed acid attacks on the tooth’s enamel surface, which
eventually creates a hole (“a cavity”). Left untreated, this le-
sion can progress to cause pain and infection. Because the
CYDD population is so heterogeneous, studies are inconsis-
tent on their caries experience in relation to their typically
developing peers, but it is usually found to be high. Studies
of children with developmental disabilities,” ASD, cerebral
palsy, congenital heart disease, and trisomy 21 all reported
higher, but varied, caries prevalence when compared with
typical children.?® Additionally, studies of children with
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intellectual disabilities reported higher rates of caries and
periodontal disease.'™*° Studies also suggest that CYDD
have more untreated caries, more missing teeth as a result
of caries, and fewer restored teeth.3° Among noninstitution-
alized US children and adolescents from 6 to 19 years of
age, there was a lower prevalence of protective dental seal-
ants in CYSHCN and documented higher burden of dental
disease3! A tailored caries risk assessment can aid pro-
viders in addressing the individual's unique oral health
care needs in relation to their condition.

Caries Risk Assessment

Risk factors for developing caries include a diet high in
fermentable carbohydrate, poor plaque control, and inad-
equate fluoride exposure. CYDD are reported to have
more risk factors including more plaque, poorer gingival
health, and poorer oral hygiene than typically developing
children.?*3?73% Additionally, other biological and social
drivers of oral health (eg, caregivers’ caries history, so-
cioeconomic status, family oral health literacy) may exac-
erbate this risk.>® CYSHCN are a heterogenous group, so
the presence of a developmental disability does not in
and of itself explain caries risk; rather, it is multifactorial,
involving biological, environmental, socioeconomic, and
behavioral factors.?® Caries risk is individually determined,
and a preventive plan can be tailored to their unique needs.
In the dental setting, caries risk guides the frequency of ra-
diographic examinations and practitioner treatment deci-
sions, including type of restoration. For pediatric medical
providers, the oral health risk assessment tool from the
American Academy of Pediatrics (AAP) can guide counsel-
ing and prioritize dental referrals.>”*® Payers may consider
providing payment to primary medical home providers for
oral health risk assessments for CYDD.

CYDD may be at a higher caries risk secondary to fac-
tors inherent to their condition. Behavioral challenges
may cause difficulty with home hygiene and dental visits;
sensory sensitivities may lead to a preference for soft
foods; neuromuscular defects may cause an inability to
adequately clear the oral cavity after eating; and enamel
defects may increase caries risk.'*'**® CYDD may also
have additional risk factors related to the management of
their condition, including the use of medications dosed in
syrups for palatability, diminished salivary flow because
of medication leading to xerostomia, and use of ferment-
able carbohydrate-containing foods for behavioral re-
wards and/or to promote weight gain."*3® Additionally,
dietary behaviors such as having more than 4 sugar sweet-
ened beverages per week was significantly associated with
dental caries in CYSHCN.>® Counseling on use of a fluori-
dated toothpaste and drinking fluoridated community wa-
ter and in-office fluoride application may lower caries risk
(see AAP clinical report “Fluoride Use in Caries Prevention
in the Primary Care Setting”).*’
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Caries in the primary dentition strongly predicted caries
in the permanent dentition in all children, again reinforcing
the need for early preventive dental care.”® Meta-analyses
reveal that toothbrushing with fluoridated toothpaste is ef-
fective in preventing caries in CYDD.*!

PERIODONTAL HEALTH

Periodontal health is an important component of overall
oral health.*? The periodontium consists of the gingiva,
supporting ligament structures, and alveolar bone sur-
rounding the teeth. Bacteria-mediated inflammation of
the gingiva is called gingivitis, which can result in red,
swollen, or bleeding gingival tissues. Untreated gingivitis
can lead to an immune-mediated inflammatory response
called periodontitis, which destroys hard and soft tissue
support structures.

Clinical signs of periodontal disease in pediatric and
adolescent populations can be measured by assessing
visible changes to the color of the gingiva (with more red
hues indicating more severe disease), presence of bleed-
ing, and gingival recession and by measuring how at-
tached the soft tissue is to the dental structures using
small probes. Clinical signs of gingival disease in popula-
tions with special health care needs are common and
have been reported to range in prevalence from 60%*3
to 87%.**

Prevention

The most effective way to prevent periodontal disease is
to disrupt the formation of bacterial films known as pla-
que on the tooth and gingival surfaces. This preventive
measure can be accomplished by regular toothbrushing
with a soft-bristled brush and fluoride containing tooth-
paste and flossing. Caregivers typically oversee young
children until they can achieve adequate oral hygiene,
but CYDD may have additional barriers that require long-
term supervision. These barriers include issues with man-
ual dexterity, possessing the necessary cognitive skills to
perform and understand the need for oral hygiene, and as-
sociated conditions such as oral sensory sensitivity, behav-
joral conditions, or a hypersensitive gag reflex.*>*¢
Specially adapted toothbrushes (eg, those with larger
handles or multiple heads) may improve both indepen-
dent and assisted brushing.*' A Cochrane review of oral
hygiene interventions for people with intellectual disabil-
ities found that toothbrushing assisted by caregivers who
were trained was more effective than self-hygiene in re-
ducing plaque over 6 to 12 months. No differences were
found between using a manual versus an electric tooth-
brush.*’ In addition to mechanical removal of plaque,
rinsing with chlorohexidine may be a useful adjunct in
cases of mild gingivitis. Chlorohexidine, an antiseptic, can
lower the bacterial load and is effective when used from
4 to 6 weeks or up to 6 months.*® Long-term use of
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chlorohexidine, however, can result in tooth staining, calcu-
lus formation, and dysgeusia (unpleasant altered sense of
taste).

Dental plaque that is not regularly removed becomes a
scaffolding to form dental calculus (tartar). Calcium and
phosphate ions expressed from the salivary glands form
a precipitate on the dental plaque that adheres to the
teeth and can only be removed by a professional dental
cleaning called scaling.** CYDD may have an increased
buildup of calculus because of a combination of inade-
quate plaque removal, increased salivary volume, or in-
creased concentration of salivary ions.

Calculus is very common in individuals who do not eat
by mouth and rely on a gastrostomy tube (g-tube) or
other feeding device.’® Their oral biofilms may remain
undisturbed as the act of mastication itself removes
some plaque from the dental hard tissues. In some cases,
a g-tube may be treating an underlying oral aversion that
also makes toothbrushing difficult. Although children
who rely on tube feedings have increased calculus, they
have fewer caries than other CYDD, because they are not
exposed to fermentable carbohydrates.”® Calculus that
can be safely removed by a dental professional may
lower an individual’s oral bacterial burden. Practitioners
can also inquire whether families practice “social tasting”
for tube-fed children, because frequent introduction of
sugar-sweetened foods may increase their caries risk.

Periodontal Health and Respiratory Diseases

Bacteria implicated in periodontal disease are also fac-
tors in some respiratory diseases that CYDD may have as
a comorbidity.>? Professional removal of calculus may be
challenging because of medical complexity or behavior,
putting individuals at risk for aspiration of small or aero-
solized particles of calculus, which can potentially cause
aspiration pneumonitis and/or pneumonia. The calculus
of children and youth who are tube fed was shown to con-
tain more aspiration pneumonia-associated bacteria than
CYSHCN who were not tube fed.>® Prevention of calculus
buildup can reduce this risk.>* In one study, using a dual-
action anticavity and antitartar toothpaste for children and
youth who were tube fed versus an anticavity toothpaste
alone resulted in a 68% decrease in calculus buildup.55

Gingival Overgrowth

Loss of the periodontium is cause for concern, but so is
overgrowth of these structures. Multiple medications
used by CYDD can cause gingival enlargement, making
mastication and cleaning difficult. Drug-induced gingival
overgrowth or hyperplasia is multifactorial and has been
implicated in some classes of antiseizure medications
(eg, phenytoin), immunosuppressants (eg, cyclosporin),
and calcium channel blockers (eg, nifedipine).”® The ex-
act pathophysiology of this unintended side effect is
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unclear, but it is strongly mediated by plaque levels.>”
Initial treatment is nonsurgical and focuses on appropri-
ate plaque control and/or addition of antibiotics.”® Surgi-
cal treatment may be necessary if the initial treatment is
unsuccessful, although recurrence can occur in more
than a third of patients.>®

MALOGCLUSION

CYDD commonly have orofacial structures or habits that
contribute to developing malocclusions.®® Malocclusions
are defined as nonideal positioning of the jaws with or
without nonideal positioning of the teeth. Some malocclu-
sions are caused by genetic or environmental factors,
and some are caused or exacerbated by neurologic status
and oral habits, including mouth breathing, prolonged
nonnutritive sucking or chewing, tongue posturing, and
atypical swallowing.°® Therapeutic devices such as contin-
uous positive airway pressure (CPAP) or bilevel positive
airway pressure (BiPAP) machines have been reported to
cause malocclusions secondary to midface hypoplasia if
they have prolonged use during critical growth periods.®?

Risk Factors for Malocclusions

Dysmorphic facial features that are present in some syn-
dromes associated with developmental disabilities may
cause malocclusions in both the anterior and posterior
dentition. Examples of this include individuals with Au
Kline syndrome, Williams syndrome, and orofacial-digital
syndrome.®*®° Anterior open bites are common in indi-
viduals with conditions such as cerebral palsy, trisomy
21, spina bifida, brachial arch disorders, and hydrocepha-
lus.?® Risk factors for an anterior open bite, in which the
maxillary front teeth either significantly protrude over
the mandibular teeth and/or do not cover them, leaving
an open space, include pacifier use, presence of involun-
tary movements, use of central-acting medications (eg,
antiseizure medications such as benzodiazepines), and
habitual mouth breathing.®®

Altered muscle tone can also contribute to malocclu-
sions as the orofacial muscular complex is essential for
exuding soft tissue balancing forces on the dentition to
promote ideal alignment.®” This alteration may be com-
mon in children with ASD or cerebral palsy.®®>° Pressure
from lips closed at rest is important for preventing mal-
occlusions and for controlling chewing and swallowing.
CYDD are more likely to have lips that do not come to-
gether, known as incompetent lip posturing.®® Obligate
mouth breathing may contribute to incompetent lip pos-
turing and its sequalae.

Orthodontic Treatment of Malocclusions

Ideally, CYDD who have malocclusions would be treated
orthodontically at the appropriate time. The cooperative
ability needed for obtaining orthodontic records (eg,
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scans, models, and radiographs) and placing appliances
(eg, braces) is appreciably variable in this population. In
one small study of orthodontic treatment, CYSHCN did
not have any differences between number of appoint-
ments needed, length of time in braces, or posttreatment
outcomes when compared with children who do not
have special health care needs; CYSHCN did, however,
need considerably more chair time at each appoint-
ment.”® Other studies have also echoed the need for
more chair time when working with CYSHCN with vari-
ably favorable posttreatment results.”! For patients with
limited ability to cooperate or participate in the dental
office, sedation or GA may be contraindicated for routine
orthodontic care because of the associated risks out-
weighing the benefits with repeated procedures. Addi-
tionally, most private and public insurance programs do
not cover sedation or GA services to place and adjust
appliances.

DENTAL TRAUMA

Dental trauma is common worldwide but takes on a spe-
cial significance in individuals with developmental dis-
abilities because of challenges with treatment.”? CYDD
have a higher incidence and prevalence of primary and
permanent tooth injury than children without develop-
mental disabilities.”® Risk factors for increased dental
trauma include a history of seizures, a diagnosis of ADHD,
presence of hyperkinetic movements such as in cerebral
palsy, use of psychotropic drugs, anterior open bite, lip in-
competence, and the existence of SIBs.”>7* With any trauma,
the potential for child abuse ought to be assessed by clini-
cians (see AAP clinical report “Oral and Dental Aspects of
Child Abuse and Neglect””®).

Trauma Risk

Anterior teeth are most at risk for traumatic dental inju-
ries. An excessive overjet, in which the maxillary teeth
protrude considerably forward from the mandibular teeth,
is a risk factor for dental trauma.”® An excessive overjet
may also predispose an individual for lip incompetence, in
which the lips do not fully cover and protect the anterior
teeth. Children with some types of developmental disabil-
ities are prone to excessive overjet and lip incompetence77
and are, therefore, at increased risk for dental trauma.
Trauma prevention during sports includes mouthguards
and helmets, but these devices may not be suitable for
sustained, everyday use in CYDD.

Management of Dental Trauma

Oral health professionals classify and manage dental trauma
according to the International Association of Dental Trauma-
tology Guidelines (www.iadtorg).”®>®! Additional informa-
tion for pediatricians in managing dental trauma in the
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primary care setting is available in the AAP clinical report
“Management of Dental Trauma in a Primary Care Setting.”®?

Depending on the type and extent of the injury, treat-
ment can range from active monitoring of the injured
teeth to splinting, to restoration with or without manage-
ment of the pulpal tissues (including root canal therapy),
to, in some cases, extraction.®? Many treatment options
require active cooperation from the patient to ensure
safety and optimal outcomes, which may be difficult for
some CYDD. Dental traumas that are true dental emer-
gencies (eg, permanent tooth avulsion), which must be
treated promptly to ensure the best clinical results, are
most at risk for poor outcomes if the child or youth is
unable to participate in urgent care.®’

Emergency Management of Dental Trauma

Emergency management of significant dental injuries in
CYDD may require sedation with oral medications or
treatment under GA. Other behavior modification techni-
ques, such as protective stabilization to provide emergency
treatment, are inadequate to provide the prescribed treat-
ment and unfavorable to parents of CYDD.2* Most private
dental offices, even when they provide procedural sedation
as part of routine care, are not equipped or prepared to do
so on an emergency basis. Procedural sedation for treat-
ment of dental injuries in a hospital emergency department,
if and when a dentist is available, is not without complica-
tions. A study of healthy children with orofacial dental
injuries presenting to an Israeli pediatric emergency de-
partment that used oral sedation for treatment found that a
third of the patients had sedation adverse events that re-
quired intervention.®> Because of the risks of oral conscious
sedation and the need for substantial cooperation for treat-
ment, CYDD presenting with orofacial injuries may need
emergency access to GA. Pediatric medical providers can
help advocate for this medically necessary service for this
population at high risk of oral trauma.

All dental traumas require some amount of follow-up,
which is dependent on the type and severity of the den-
tal injury. Some injuries will require subsequent treat-
ments and retreatments after the initial therapy. Medical
providers can aid the dental team during the follow-up
period by observing changes in signs and symptoms of
the original injury.

BRUXISM

Bruxism, or the voluntary or involuntary clenching or
grinding of teeth, is common in CYDD. It can happen
while awake or asleep and has a reported prevalence be-
tween 23% and 69.4% in CYDD.?*®” Reports of more severe
bruxism in CYSHCN is related to a more negatively reported
oral health-related quality of life.®® The exact pathophysiol-
ogy is unknown, but the current theory poses that there is
an imbalance between inhibitory and excitatory neurons,
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resulting in dyskinesia.®® Diagnosis of bruxism comes through
self- or caregiver report with or without a clinical examination
to assess the presence of wear facets or chipped teeth. Risk
factors associated with bruxism in CYDD include being female,
a comorbidity of gastroesophageal reflux disease, and pres-
ence of central nervous system-mediated involuntary
movements.”

Initial treatment of bruxism focuses on treating any
underlying anxiety and/or depression and improving
sleep quality. There are limited studies on pharmacologic
management, but use of hydroxyzine, an 'H receptor ago-
nist, was shown to improve sleep bruxism over a place-
bo.°! The effect of botulinum toxin on bruxism has been
studied, and its use is increasing but with inconclusive
evidence of efficacy.”>?3 Use of orthodontic appliances to
treat bruxism is questionable because bruxism is not caused
by dental malocclusions and is centrally mediated, not pe-
ripherally mediated.’* Additionally, construction of applian-
ces in this population is challenging because of behavioral
ability, prevalence of malocclusions, growing dental arches,
and difficulties in obtaining an accurate impression in the
ideal centric occlusion.’

SELF-INJURIOUS BEHAVIOR

CYDD often have difficulty communicating their own pain
and discomfort effectively. This can manifest as SIB, which
consists of self-directed, repetitive actions that happen
without injurious intent but can cause harm.’® Examples
of SIB often include biting, scratching, mouthing of objects
or the hand, eye poking, and headbanging. In CYDD, these
behaviors are often chronic and can occur in response to
a specific triggering event or multiple events.”®%

The prevalence of SIB varies and is difficult to quantify.
In studies of children with ASD, prevalence of SIB ranges
from 26% to 50%.°%1°° The frequency of SIB does not
vary between individuals with ASD and those with intel-
lectual developmental disorder from all causes but tends
to be higher among individuals with both ASD and intel-
lectual and developmental disability (IDD).”® Factors such
as level of maternal education, public health insurance,
and lower median household income are associated with
a higher prevalence of SIB but race and ethnicity are
not, 101,102

A thorough medical and behavioral history with the
caregiver is important in establishing possible causes.
Specific questions to identify whether the behavior is new
or an exacerbation of an existing SIB helps to narrow the
diagnosis. Changes in behavior, aggravating or relieving
factors, and antecedents to the SIB also provide important
clues before conducting a physical examination. A multi-
disciplinary, team-based approach can be helpful to under-
stand subtle clues and provide direction for intervention
and ongoing care.
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Risk Factors for SIB

Individual risk factors for SIB include severe to profound
IDD, physical or sensory-related disability, communica-
tion challenges, genetic disorders, and severe ASD,103-107
Low adaptive skills, poor sleep hygiene, gastrointestinal
disorders, behavioral challenges, and avoidance of a pa-
tient's previously favorite activities are also commonly
associated with SIB.'°* Rarely is there a single cause or a
consistent, identifiable antecedent triggering the behav-
ior, and pain elsewhere in the body may trigger SIB to
the mouth and face. SIB negatively impacts the quality of
life for the individual, family, and caregivers.log'109

When SIB occurs suddenly and without an identifiable
antecedent or change in environment, it may be related
to pain. SIB can be a method to manage the pain being
experienced. Pain in the oral facial area can be attributable to
lesions on the lips, gums, tongue, or teeth. It can also occur
because of biting, scratching at the face, mouthing objects,
head banging'®'"! excessive drooling self-extraction of
teeth, or infection. Response to this pain can lead to further
injuries to the lips, gums, buccal mucosa, tongue, periodontal
tissues, and teeth. Intraoral lesions include ulcerations of the
mucosa and hematomas.'** Pain and subsequent SIB can
also occur alongside gastroesophageal reflux disease, with re-
lated tooth erosion with chronic hand mouthing.

Management of SIB

The approach to the management of oral SIB starts with
a thorough medical, developmental, and behavioral his-
tory. Emphasis can be given to the severity, frequency,
aggravating and relieving factors, antecedents, and mode
of SIB to better identify factors that can inform treatment.
Nonpharmacologic interventions include desensitization
interventions as well as intraoral dental appliances that
can impede the ability to cause self-injury.'’*> Removable
splints or appliances are typically made of fixed acrylic or
softer material that is kept in place with headgear. The
use of such devices is always time limited.'***!® Tooth
extraction is the last resort to prevent chronic injury to
the oral mucosa.**’

Evidence for pharmacologic options to improve SIB is still
limited, and use ought to be viewed as time limited. Medica-
tions may include atypical antipsychotics or «-adrenergic ag-
onists.'*® Clinicians considering medication management of
SIB can carefully examine the potential risks and benefits,
dosing, and drug interactions and have a monitoring plan be-
fore prescribing. The use of medications may be part of the
larger context of shared decision-making with the family and
a comprehensive treatment plan that includes nonpharmaco-
logic interventions. Discontinuation of medications needs to
be considered when they are not effective or when behav-
iors have significantly improved.
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ADAPTIVE OR CONCURRING BEHAVIORS

Biting on Nonfood Objects

Some CYDD have oral habits that include chewing or bit-
ing on nonnutritive objects. These objects, also known as
sensory chewies, chew toys, or “chewelry,” may be used
independently or as part of prescribed occupational ther-
apy. Chewing may provide the individual with a calming
and focusing response’*® that can reduce stress and anxi-
ety. Chewing on nonfood objects may also divert a CYDD
from chewing on less desirable objects such as clothing,
hands, fingers, or found items.

Most chewing objects on the market are made of food
grade silicone, but some may have US Food and Drug Ad-
ministration (FDA)-approved additives to make them
more palatable or stronger to withstand forceful bi-
ting."?° Objects manufactured for the purpose of sensory
chewing are generally thought to be safe for the develop-
ing dentition. Intermittent chewing on objects will gener-
ally not lead to the development of malocclusions unless
nonnutritive sucking behaviors are also present.

Some CYDD, especially those with developmental de-
lay, may exhibit pica or compulsive ingestion of nonnutri-
tive or nonfood items. The etiology of pica is poorly
understood, but it may be a result of nutritional defi-
ciency or psychological response.’?! Clinicians can coun-
sel that some nonfood items may cause dental injury.'??

Young children are at risk for postoperative lip or
cheek biting from the effects of local anesthesia.'?* CYDD
may be at higher risk because of their sensory perception
or because they may not be able to understand postoper-
ative instructions or be closely monitored by a caregiver.
Phentolamine mesylate may be administered to reduce
the duration of oral-soft tissue local anesthesia.'** Treat-
ment of postoperative lip or cheek biting includes palliative
care with over-the-counter analgesics and maintaining opti-
mal oral hygiene in the area, which may include swabbing
the ulceration with chlorhexidine gluconate (0.12%). Care-
givers can follow-up with the child’s dentist to monitor the
lesion and make plans for future use of local anesthesia
during dental visits.

Sialorrhea

Sialorrhea, or excessive drooling, is a common oromotor
dysfunction in CYDD, particularly those with cerebral
palsy. In one population study from Northern Ireland,
22% of children with cerebral palsy had excessive drool-
ing, which was significantly related to their overall gross
motor function abilities.'?® Sialorrhea does not appear to
be attributable to an excess production or flow rate, but
rather, saliva tends to pool and appear excessive because
of poor oromotor control.'?® Sialorrhea is associated
with difficulties swallowing, poor self-esteem, dysarthria,
and fortunately, lower caries risk.'?’"'?° Excess saliva
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can cause perioral skin breakdown and increase the risk
for candida infections.'®° Caregivers can report severity
and frequency of drooling using validated questionnaires,
such as the Drooling Impact Scale or modified Teacher’s
Drooling Scale.!3%132

Treatment of sialorrhea can include pharmacologic or sur-
gical interventions. Anticholinergic medications can block
receptors that stimulate salivary production. In a study of
the effectiveness of 3 common anticholinergic medications
(benzhexol hydrochloride, glycopyrrolate, and scopolamine),
glycopyrrolate showed the best improvement in drooling
with the least amount of side effects.*® Because other
commonly used medications by CYDD may have similar anti-
cholinergic properties, a thorough medication review with
discussion of side effects may be helpful in evaluating the
risks and benefits of this type of therapy. Injection of botuli-
num neurotoxin A into salivary glands appears to work for
most children (70%) and may provide positive temporary
improvement.’** For moderate or severe drooling that is not
responsive to pharmacologic therapy or for individuals that
suffer unpleasant side effects, surgery may be indicated. This
most commonly involves bilateral relocation of the subman-
dibular ducts to the base of the tongue and removal of the
submandibular glands to prevent ranula (major salivary
gland cyst) formation.”*® In one study of 72 children who
underwent the procedure, the majority had a significant re-
duction in the amount of drooling and need for caregiver in-
tervention and positive impact on social interactions.”*® For
individuals whose saliva pools in the posterior of the mouth,
surgical interventions may be contraindicated because of an
increased aspiration risk.

ASSESSMENT AND CONTROL OF PAIN

Oral pain can significantly impact health-related quality
of life.’>” Identifying the source, measuring the intensity,
and finding relief for the pain is important for all individu-
als but may be difficult for CYDD. A thorough oral exami-
nation is the first step to identifying the pain’s etiology
because oral pain may be physiologic or pathologic.

Diagnosis and Management of Physiologic Oral Pain

Age-appropriate tooth eruption (ie, “teething”) can cause
pain as the primary teeth erupt between the ages of
6 months and 3 years. Pain may also occur as the adult
dentition emerges from ages 6 to 13 years. During this
time, molars erupt into the oral cavity and succedaneous
teeth replace their exfoliating primary counterparts. Some
medical conditions may disrupt the usual eruption se-
quence timeline, and clinicians can be aware of delayed or
advanced dental patterns common in such populations.
Rarely, eruption cysts may form over emerging teeth,
which can cause pain and may develop into hemato-
mas.’*® Most resolve on their own, but some may need
surgical intervention by a dentist.
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Management of physiologic oral pain associated with
tooth eruption can include chewing on hard or chilled
teething rings, massaging the gingiva, or if pain persists,
over-the-counter analgesics like acetaminophen.’®? The
use of topical anesthetics, such as benzocaine, is contra-
indicated because of the risk of methemoglobinemia,140
as is the use of amber teething necklaces because of the
risk of strangulation.**

Diagnosis of Pathologic Oral Pain

Pathologic causes of oral pain include dental caries, den-
tal infections, and soft tissue lesions. Dental caries ini-
tially cause pain when stimuli cause hydraulic pressure
changes in exposed dentinal tubules that activate pulpal
nerve fibers.'*? As the infection progresses, pulpal nerve
inflammation occurs. Unchecked, this infection may spread
into the surrounding tissues, causing pain and potentially
abscesses and/or cellulitis. Nonodontogenic sources of
pain include viral infections (eg, hand, foot, and mouth
disease, primary herpetic gingivostomatitis) or trauma
(eg, cheek biting, SIB in the oral cavity).

Obtaining a complete history of the pain (eg, when it
began, what triggers it, how often it occurs, whether it is
acute or chronic) is important to an accurate diagnosis. A
validated pain scale appropriate for age and cognitive
ability can be used.’** For young children or CYDD or in-
dividuals who are nonverbal, the practitioner can involve
the caregivers in assessing pain and identifying behav-
ioral changes indicative of pain in their child."** A clinical
examination may be performed to assess odontogenic in-
volvement. This may be difficult for patients who are com-
bative because of their acute pain or whose behaviors
preclude their ability to cooperate. The costs, benefits, and
risks of using protective stabilization in a dental setting to
obtain a clinical examination are to be thoroughly discussed
with caregivers before initiation. The American Academy of
Developmental Medicine and Dentistry (AADMD) has a well-
researched and documented policy statement for both physi-
cians and dentists in the case of protective stabilization for
medically necessary health care,’*> and Perlman et al give il-
lustrated examples of when its use may be indicated.*® In
general, protective stabilization is only considered and used
after other behavior modification approaches have failed and
is intended to be used for the shortest amount of time
possible.*8”

Pain Management

Pain management strategies are selected to address the
underlying etiology of the pain. For dental caries, pain
management may mean initially trying minimally inva-
sive dental techniques (eg, silver diamine fluoride, atrau-
matic restorations with glass ionomer cements) to treat
or arrest the carious lesion and avoid the costs of inva-
sive treatments.’*®!*° For larger dental caries or dental
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infections, pain management may require traditional
techniques, such as removing the carious lesion and re-
storing the tooth, providing indicated pulpal nerve treat-
ment (eg, pulpotomy or root canal therapy), or tooth
extraction. For some CYDD, these procedures may require
sedation or GA. Until dental treatment can be rendered,
oral analgesics with antipyretic effects can alleviate discom-
fort. Ibuprofen and acetaminophen, used separately or in
combination, are commonly used for dental pain'****! and
have fewer reported acute adverse events than opioid use
in pediatric populations.152

Use of antibiotics for children and adolescents present-
ing with acute dental pain may be limited to those with
signs that the dental infection has moved outside of the
tooth'® or for CYDD who are immunosuppressed. Signs
and symptoms of septicemia and systemic involvement,
including facial cellulitis, fever, and general malaise may
indicate the need for intravenous antibiotics’®* and in-
stances where emergency dental care may be prioritized.
For nonodontogenic pain, such as that caused by a viral
infection, antiviral agents may be prescribed, or palliative
care can be rendered as the infection resolves.'>> CYDD
often take multiple medications, so practitioners can ob-
tain an accurate medication history and check for any po-
tential drug interactions before prescribing analgesics or
antibiotics.

SEDATION AND GENERAL ANESTHESIA CONSIDERATIONS

Access to comprehensive oral health care with sedation
or GA is medically necessary for many CYDD. There is
significant postoperative improvement in oral health-
related quality of life for adolescents with developmental
disabilities after receiving care using these methods.'*®
Additional information on sedation for dental procedures
for all children can be found in the AAP and AAPD “Guidelines
for Monitoring and Management of Pediatric Patients Be-
fore, During, and After Sedation for Diagnostic and Thera-
peutic Procedures.”*>” Consent should be obtained from
the appropriate caregiver (or state agency, if the child is
in foster or ordered kinship care) and outline the risks,
benefits, and alternatives.

Benefits of Dental Care Under Sedation and/or GA

Sedation and/or GA has benefits and risks that are carefully
weighed by the care team and family. Some of the benefits
to sedation are self-evident. CYDD may not be able to coop-
erate with dental care. Sedation allows for a comprehensive
oral examination, radiographic assessment, and definitive
treatment without the need for physical restraint. In addi-
tion to the more pleasant patient experience for a dental
procedure, there may be longer-term behavioral benefits to
sedating children for painful or distressing medical care.
Antianxiety measures, such as preoperative midazolam to
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reduce periprocedural anxiety, may translate to fewer be-
havioral problems for children after surgery.'*®

Risks of Sedation and/or GA for Dental Care

The risks of pediatric sedation and anesthesia can be
thought of in terms of immediate risks and longer-term
risks. Most studies on pediatric sedation and anesthesia
have been performed on children without a medical co-
morbidity, with only some subgroup analysis of CYDD.
Several large multicenter databases have been developed
to assess immediate risk to children with sedation or GA.
The Anesthesia PRactice in Children Observational Trial
(APRICOT) study was a prospective study of nearly all
pediatric anesthetics in 33 European countries in a 2-week
period. Of these 31000 children, 4.8% had severe events,
with the largest number being respiratory in nature (eg,
severe laryngospasm [1.2%], bronchospasm [1.2%]). The
30-day mortality rate was 0.1%, with none attributable to
anesthesia.’® The Wake Up Safe multi-institutional US-
based registry similarly shows that in the nearly 2 million
anesthetic cases collected in a 5-year period, the most com-
mon adverse events associated with sedation and anesthesia
were respiratory complications (3 per 100000 patients).
Again, the overall mortality rate was very low (0.1 per
100 000), with no deaths for patients with American Society
of Anesthesiologists (ASA) physical status of 1 or 2.'°° The
Pediatric Sedation Research Consortium (PSRC), a multicen-
ter database of pediatric procedural sedation outside the op-
erating room with over 600000 procedures, found an
overall complication rate of 5.3% with brief oxygen desatu-
rations seen in 157 per 10000, laryngospasm in 4.2 per
10000, and no deaths in 30 000 patients.'®! It is important
to note that in the PSRC, these data represented sedations
performed primarily by established sedation services in the
hospital setting with established backup systems.

Several groups have examined the PSRC database to
determine patient factors that increased risk for sedation.
One factor that may have relevance to some CYDD is the
association of preterm birth with sedation complications.
Logistic regression analysis of the PSRC database showed
that patients born preterm were twice as likely to have
sedation adverse events, an effect that persisted up
through at least 23 years of age.'®? Other factors that
have strong association with increased sedation risk are
obesity,'®® age less than 5 years, and ASA physical status
greater than 2.'°* Another analysis determined factors
associated with failed sedation: obesity, obstructive sleep
apnea or snoring, ASA physical status over 2, and age
greater than 12 years.'®® Analysis of the APRICOT patient
data also showed increased risk for patients with prema-
turity, snoring, ASA over 2, and those with metabolic or
genetic disorder or neurologic impairment.*>’

Information more specific to the risks for CYDD is
mostly found in small case series and case reports. One
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retrospective comparison of 260 patients with develop-
mental disability found that they had a 3 times higher
risk of hypoxemia during sedation.’®® One possible expla-
nation for this is the observation that the diameter of the
airway is reduced by 40% under sedation in children
with developmental delay when compared with controls,
predisposing these patients to upper airway obstruction.
This higher risk may be attributable to anatomic varia-
tions, reduced oropharyngeal muscle tone, a differential
response to sedative medications, or some combination of
these factors.'®” Patients with trisomy 21 have a particu-
lar propensity for airway collapse with sedation. Trisomy
21 is associated with midface hypoplasia, macroglossia,
adenoid and tonsillar hypertrophy, laryngotracheal anom-
alies, obesity, and muscular hypotonia.168 In addition to
these airway concerns, trisomy 21 is associated with a
high incidence of congenital cardiac disease and auto-
nomic issues, which are particularly pronounced under
anesthesia.'®® Care providers must also exercise caution
during intubation and positioning for head and neck sur-
gery for these patients because of the risk of atlantoaxial
instability.'”® Patients with cerebral palsy also have sev-
eral risk factors that can complicate sedation. Anatomic
challenges in airway structure as well as scoliosis and
fixed contractures can pose difficulties in positioning and
airway manipulation. Poor airway tone and ineffective
cough or gag reflex can increase risk of airway collapse or
aspiration.’”* A literature review of publications mention-
ing sedation and developmental delay concluded that chil-
dren with neurologic disorders and developmental delay
are at increased risk of adverse events under sedation,
most prominently respiratory events.!”? Patients with
neuromuscular diseases, such as Duchenne muscular dys-
trophy, may have impaired cardiac and respiratory func-
tions that can be evaluated before sedation.'”?

Almost half of children with epilepsy present with
some iteration of developmental delay.'”* General anes-
thesia may have a proseizure effect or increase adverse
seizure-related effects pre-, peri-, and postoperatively,
particularly in children.!”® Additionally, fasting guidelines
before sedated procedures may make taking antiseizure
medications difficult, particularly if the CYDD needs to
take a medication with food. Dental providers can coordi-
nate with the anesthesiologists and the patient’s neurol-
ogy team to create a seizure action plan and discuss
timing of antiseizure medication and oral intake before
the procedure.

Risks of Sedation and/or GA on the Developing Brain

Studies in rats and nonhuman primates have raised a
concern for the deleterious effect of sedative and anes-
thetic medications on the developing brain. Evidence in these
animal models have demonstrated concerning, long-term
neurologic sequelae after exposure of immature animals to
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anesthetics or sedatives. As a result, the FDA issued a Drug
Safety Warning in 2016. Children younger than 3 years and
pregnant people can exercise caution when taking prolonged
or repeated anesthetics, as multiple exposures may impact
future brain development.'’® Several large-scale prospective
studies have attempted to find a similar effect in children.
The General Anesthesia versus Spinal Anesthesia study has
followed children for more than 5 years after random assign-
ment in infancy to general anesthesia or a spinal anesthetic
for hernia surgery.!”” The Pediatric Anesthesia Neuro Devel-
opment Assessment study has long-term follow-up of sibling
pairs exposed and nonexposed to a brief anesthetic in
infancy.'”® Neither study showed a detrimental effect of
a single brief anesthetic on neurodevelopment. The Mayo
Anesthesia Safety in Kids study examined the effect of mul-
tiple anesthetics and could not find a difference in its pri-
mary outcome of “general intelligence.”*”® As a result of
these human studies, questions have been raised about the
applicability of these animal studies to human populations.'®°

In children who have been multiply exposed to anesthe-
sia, some effects have been gleaned on the development of
deficits in behavior, executive function, social communica-
tion, motor function, and diagnoses of ADHD.'®! Further
work will be necessary to determine the magnitude of this
effect as well as its causation. As CYDD represent a group
of patients who will likely experience multiple anesthetics
over the course of their life, the current state of knowl-
edge would dictate prudence in recommending a patient
for sedation or anesthesia, while not forsaking medically
necessary dental interventions.

Presedation or GA Assessment

The provision of safe sedation or anesthesia to any pa-
tient, but particularly patients with comorbid conditions
that can increase sedation risk, begins with appropriate
patient evaluation. The decision to provide sedation in a
dental office versus referral to a hospital-based sedation
service or to GA is based on the patient’s condition, the
experience of the personnel delivering care, and the res-
cue system that is available to the sedation provider. Pa-
tient prescreening to determine optimal care can be
aided by a decision tool listing “red flag” conditions, such
as those known to be associated with higher sedation or
anesthesia risk.’®? Best practices for patient monitoring
and management have been established by the AAP and
AAPD joint statement on pediatric sedation.’®” Particularly
when sedating children with complex medical issues, it is
crucial that a trained sedation provider administer seda-
tion and that this be the only role assigned to this person
during a procedure.

Timing of GA

Determining the timing of when to provide comprehen-
sive dental care under GA depends on the dental needs,
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dental development, ability of the child to cooperate, and
the risks of, benefits of, and alternatives to GA. Individu-
als whose dental needs are significant (eg, multiple teeth
with carious lesions), acute (eg, pain with or without ab-
scesses or infection, dental trauma), and who cannot be
safely managed in the dental office setting have priority
for receiving medically necessary care under GA.

Behavioral interventions have been successful in al-
lowing limited dental examinations for some CYDD in the
clinic. During these appointments, individuals may accom-
plish routine cleanings, gain desensitization to the dental en-
vironment, and have limited examinations that can inform
the timing of GA for more comprehensive treatment.'8318*
Even in the absence of acute dental needs, some CYDD may
need comprehensive dental examinations under GA because
of their ability to cooperate for these limited examinations
in the dental clinic. Dental practitioners consider informa-
tion from limited clinical examinations, including caries risk,
current dental development, capacity to visualize proximal
contacts, and need for diagnostic radiographs, before recom-
mending examination under GA. There are no set protocols
to direct timing of these examinations under GA, but practi-
tioners can follow clinical guidelines and best practices to
minimize repeat operations.'®

Timing is often dependent on dental development. In the
absence of known dental needs, a dentist may elect to first
see a child under GA when the first permanent molars are
erupting around 6 years of age so they can be sealed, and
all primary teeth can be evaluated. Another time that is
ideal for a comprehensive examination under GA in the ab-
sence of known dental needs is near the completion of
eruption of all permanent teeth besides third molars,
around 12 or 13 years of age. This timing is recommended
so that any over-retained primary teeth can be removed,
and sealants can be placed on the premolars and perma-
nent molars. If the individual is going to graduate to an
adult dental home at this stage, the dentist can make sure
all restorative needs are completed before the transition.

CYDD may need other procedures completed under GA,
and these can also represent ideal times for a comprehen-
sive dental examination. These “piggy-back” or combination
cases may reduce the number of times an individual needs
GA if the dental procedures are not contraindicated (ie, car-
diac surgery).’®® Other nonsurgical procedures can be com-
bined with dental care under GA, including giving routine
childhood vaccinations, cutting nails or hair, gynecologic ex-
aminations, and drawing blood for laboratory tests. Follow-
up in the dental clinic after GA depends on the extent of
the dental work performed but typically happens between
2 weeks and 6 months postoperatively.'®’

CONCLUSIONS

Oral health is important for the overall health and quality
of life of CYDD. This clinical report provides an outline
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for pediatric medical providers to promote oral health in
this population, understand the barriers to accessing oral
health care, communicate effectively with the individual’s
dental home, and advocate for medically necessary care
to safely perform procedures. The unique physical and
mental attributes of CYDD may alter how oral health
care is delivered and pediatric medical providers are es-
sential in supporting and endorsing dental providers to
provide these needed services.

RECOMMENDATIONS

Recommendations for Primary Care and IDD Specialists
to Promote Oral Health (Prevention, Early Detection, and
Treatment) for GYDD in Primary and Specialty Care
Settings Are as Follows:

1. Assess dental and periodontal health for CYDD at least

annually.
2. Use structured screening instruments such as the

“oral health risk assessment tool” to consistently as-

sess and identify risk factors.*®
3. Provide anticipatory guidance on oral hygiene, diet,

habits, trauma prevention, and malocclusion, including
tooth brushing; recommend use of fluoridated tooth-
paste; assess community water fluoridation; apply
fluoride varnish as appropriate; determine sources of
fermentable carbohydrates and aim to reduce con-
sumption; and consider transition to adult dental care

as part of the adolescent health care transition.>>*
4. Advocate for a dental home by 1 year of age, similar

to a medical home, for every CYDD, and communicate
the individual’s intellectual and functional inabilities

with their dental providers.
5. Encourage families to access preventive dental care.”

Recommendations for Primary Care and IDD Specialists
to Reduce Barriers to Receiving Oral Health Services
Are as Follows:

1. Routinely assess and support transportation and travel

needs for their CYDD.
2. Advocate for new and expansion of existing training

programs that educate dental professionals on how to
comprehensively care for the oral health needs of
CYDD, and advocate for interprofessional training pro-
grams in medical and dental schools to prepare clini-

cians for future collaboration.
3. Identify dental professionals in the community who

provide care for CYDD in the office or hospital, opti-
mize referral pathways, and share this information

with parents and caregivers.
4. Establish mechanisms to prioritize CYDD in greatest

need of care to shorten wait times.
5. Identify insurance options for families of CYDD to re-

duce costs to families for medically necessary care.
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6. Coordinate and facilitate oral health care within the
medical home as part of comprehensive care as spe-
cialty medical care and surgical services are.>'%!!

Recommendations for Dentists and Dental

Anesthesiologists Garing for CYDD Are:

1. Develop strategies and environments that accommo-
date the special needs of CYDD with challenges, such
as sensory sensitivities and an individual’s inability to

follow recommended behaviors.
2. Receive specialized training related to the special

needs of CYDD to increase the number of dental pro-

fessionals able to care for CYDD.
3. Advocate for increased preventive services and acces-

sibility to the full range of oral health services, includ-

ing minimally invasive dental treatments, for CcYDD.*
4. Routinely assess receipt of medical preventive services

during oral health visits and facilitate referrals when
indicated; coordinate medical services with dental serv-
ices when possible (eg, during general anesthesia).

Recommendations for Hospital Administrators and
Leaders:
1. Expand hospital privileges and operating room time

for dentists to support oral health needs of CYDD.?
2. Encourage medical providers to be educated on and

screen for oral health conditions in CYDD.

LEAD AUTHORS

Elise Sarvas, DDS, MSD, MPH

Jessica Webb, DDS, MSD, MA, MSRT
Mary Landrigan-Ossar, MD, PhD, FAAP
Larry Yin, MD, MSPH, FAAP

SECTION ON ORAL HEALTH EXECUTIVE COMMITTEE,
2023-2024

Jeffrey M. Karp, DMD, MS, Chairperson

Eric L. Beyer, MD, IBCLC, FABM, FAAP

Chevon Brooks, MD, FAAP

Lauren M. Feldman, DMD

C. Eve Kimball, MD, FAAP

Anupama Rao Tate, DMD, MPH

PAST SECTION EXEGUTIVE COMMITTEE MEMBERS

Karen Sokal-Gutierrez, MD, MPH, FAAP
John H. Unkel, DDS, MD, MPA, FAAP

LIAISONS

Matt Zaborowski, MPH, CPH - American Dental Association
Matt Crespin, MPH, RDH - American Dental Hygienists’
Association

Amr Moursi, DDS, PhD - American Academy of Pediatric
Dentistry

FROM THE AMERICAN ACADEMY OF PEDIATRICS

Downloaded from http://publications.aap.org/pediatrics/article-pdf/154/2/e2024067603/1685451/peds.2024-067603.pdf
bv St Josenh Hosbnital (SCI ) user



STAFF
Kera Beskin, MPH, MBA

CGOUNCIL ON CHILDREN WITH DISABILITIES EXECUTIVE
COMMITTEE, 2023-2024

Garey Noritz, MD, FAAP, FACP, Chairperson
Rishi Agrawal, MD, MPH, FAAP

Deanna Bell, MD, FAAP

Jessica E.A. Foster, MD, MPH, FAAP

Ellen Fremion, MD, FAAP, FACP

Sheryl Frierson, MD, MEd, FAAP

Michelle E. Melicosta, MD, MPH, MSc, FAAP
Barbara S. Saunders, DO, FAAP

Siddharth Srivastava, MD, FAAP

Jilda Vargus-Adams, MD, MSc, FAAP
Katharine E. Zuckerman, MD, MPH, FAAP

PAST COUNCIL ON CHILDREN WITH DISABILITIES EXECUTIVE
COMMITTEE MEMBERS

Dennis Z. Kuo, MD, MHS, FAAP, Immediate Past Chairperson

LIAISONS

Jeffrey P. Brosco, MD, PhD, FAAP - Maternal and Child
Health Bureau

Carol Weitzman, MD, FAAP - Section on Developmental
and Behavioral Pediatrics

Matthew Sadof, MD, FAAP - Section on Home Care

Allysa Ware, PhD, MSW - Family Voices

Marshalyn Yeargin-Allsopp, MD, FAAP - Centers for Dis-
ease Control and Prevention

Jennifer Poon, MD, FAAP - Section on Developmental and
Behavioral Pediatrics

Marshalyn Yeargin-Allsopp, MD, FAAP - Centers for Dis-
ease Control and Prevention

STAFF

Alexandra Kuznetsov

SECTION ON ANESTHESIOLOGY AND PAIN MEDICINE
EXECUTIVE COMMITTEE, 20235-2024

Debnath Chatterjee, MD, FAAP, Chairperson

Christina Diaz, MD, FAAP, Chairperson-Elect

Elizabeth Drum, MD, FAAP

Justin Long, MD, FAAP

Lena Sun, MD, FAAP

Brittany Willer, MD, FAAP

Mary Landrigan-Ossar, MD, PhD, FAAP, Immediate Past
Chairperson

LIAISONS

James ]. Fehr, MD, FAAP - Society for Pediatric Anesthesia
Yuan-Chi Lin, MD, FAAP - Society for Pediatric Pain
Medicine

Adam C. Adler, MD, MS, FAAP - American Academy of Pe-
diatrics Committee on Drugs

STAFF
Jennifer Riefe, MEd

ABBREVIATIONS

AAP: American Academy of Pediatrics

AAPD: American Academy of Pediatric Dentistry

ADHD: attention-deficit/hyperactivity disorder

APRICOT: Anaesthesia PRactice in Children Observa-
tional Trial

ASA: American Society of Anesthesiologists

ASD: autism spectrum disorder

CYDD: children and youth with developmental disabilities

CYSHCN: children and youth with special health care
needs

FDA: US Food and Drug Administration

GA: general anesthesia

IDD: intellectual and developmental disability

PSRC: Pediatric Sedation Research Consortium

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).
Copyright © 2024 by the American Academy of Pediatrics

FUNDING: No external funding.

FINANCIAL/CONFLICT OF INTEREST DISCLOSURE: The authors have indicated they have no potential conflicts of interest to disclose.

REFERENCES

1. Centers for Disease Control and Prevention. Developmental dis-
abilities. Available at: https://www.cdc.gov/ncbddd/developmental
disabilities/index.html. Accessed November 8, 2023

PEDIATRICS Volume 154, number 2, August 2024

2. Lewis G, Robertson AS, Phelps S. Unmet dental care needs
among children with special health care needs: implica-
tions for the medical home. Pediatrics. 2005;116(3):e426—
e431

Downloaded from http://publications.aap.org/pediatrics/article-pdf/154/2/e2024067603/1685451/peds.2024-067603.pdf
bv St Josenh Hosbnital (SCI ) user


https://www.cdc.gov/ncbddd/developmentaldisabilities/index.html
https://www.cdc.gov/ncbddd/developmentaldisabilities/index.html

14

—_

N

. Sannicandro T, Parish SL, Son E, Powell

. Chi DL. Oral health for US children with special health care

needs. Pediatr Clin North Am. 2018;65(5):981-993

. Parasuraman SR, Anglin TM, Mclellan SE, Riley G, Mann MY.

Health care utilization and unmet need among youth with spe-
cial health care needs. J Adolesc Health. 2018;63(4):435—444

RM. Health

care changes for children with special health care

needs, 2005-2011. Matern Child Health J. 2017;21(3):
524-530
. Paschal AM, Wilroy JD, Hawley SR. Unmet needs for dental care

in children with special health care needs. Prev Med Rep.
2015;3:62—67

. lida H, Lewis G, Zhou C, Novak L, Grembowski D. Dental care

needs, use and expenditures among U.S. children with and with-
out special health care needs. J Am Dent Assoc. 2010;141(1):
79-88

. Lewis CW. Dental care and children with special health care

needs: a population-based perspective. Acad Pediatr. 2009;9(6):
420426

. McManus BM, Chi D, Carle A. State Medicaid eligibility criteria

and unmet preventive dental care need for GSHCN. Matern Child
Health J. 2016;20(2):456—465

. Kenney MK. Oral health care in GSHCN: state Medicaid policy

considerations. Pediatrics. 2009;124(Suppl 4):S384—S391

. Ummer-Christian R, lacono T, Grills N, Pradhan A, Hughes N,

Gussy M. Access to dental services for children with intellectual
and developmental disabilities - a scoping review. Res Dev Disa-
bil. 2018;74:1-13

. Waldman HB, Ackerman MB, Perlman SP. Increasing use of den-

tal services by children, but many are unable to secure needed
care. J Clin Pediatr Dent. 2014;39(1):9—11

. Tegtmeier CH. Survey of ambulatory surgery dentistry. N Y State

Dent J. 2012;78(1):38-45

. Craig MH, Scott JM, Slayton RL, Walker AL, Chi DL. Preventive

dental care use for children with special health care needs in
Washington’s Access to Baby and Child Dentistry program. J Am
Dent Assoc. 2019;150(1):42—48

. Sarvas EW, Eckerle JK, Gustafson KL, Freese RL, Shlafer RJ. Oral

health needs among youth with a history of foster care: a
population-based study. J Am Dent Assoc. 2021;152(8):589-595

. Committee on Practice and Ambulatory Medicine; Bright Futures

Periodicity Schedule Workgroup. Recommendations for preven-
tive pediatric health care. Pediatrics. 2023;151(4):€2023061451

. American Academy of Pediatric Dentistry. Policy on the dental

home. In: The Reference Manual of Pediatric Dentistry. American
Academy of Pediatric Dentistry; 2023:43—44

. American Academy of Pediatric Dentistry. Oral health policies:

transitioning dental homes for individuals with SHCN. In: The
Reference Manual of Pediatric Dentistry. American Academy of
Pediatric Dentistry; 2023:173—176

. Huebner GE, Chi DL, Masterson E, Milgrom P. Preventive dental

health care experiences of preschool-age children with special
health care needs. Spec Care Dentist. 2015;35(2):68—77

20.

21.

22.

23.

24.

25.

26.

21.

28.

29.

30.

31.

32.

33

34.

35.

Downloaded from http://publications.aap.org/pediatrics/article-pdf/154/2/e2024067603/1685451/peds.2024-067603.pdf
bv St Josenh Hosbnital (SCI ) user

American Academy of Pediatric Dentistry. Definition of medically-
necessary care. Available at: https://www.aapd.org/research/oral-
health-policies—recommendations/medically-necessary-care/.
Accessed November 8, 2023

American Academy of Pediatric Dentistry. Oral Health Policies:
Medically Necessary Care. The Reference Manual of Pediatric
Dentistry. American Academy of Pediatric Dentistry; 2023:17

Vo AT, Casamassimo PS, Peng J, Amini H, Litch CS, Hammersmith
K. Denial of operating room access for pediatric dental treat-
ment: a national survey. Pediatr Dent. 2021;43(1):33—41

Weber-Gasparoni K. Transitioning adolescent patients with spe-
cial health care needs from pediatric to adult dental care. Dent
Clin North Am. 2021;65(4):719-729

Bayarsaikhan Z, Cruz S, Neff J, Chi DL. Transitioning from pedi-
atric to adult dental care for adolescents with special health
care needs; dentist perspectives — part two. Pediatr Dent.
2015;37(5):447—451

Dao LP, Zwetchkenbaum S, Inglehart MR. General dentists and
special needs patients: does dental education matter? J Dent
Educ. 2005;69(10):1107-1115

Fleming E, Afful J. Prevalence of total and untreated dental car-
ies among youth: United States, 2015-2016. NCHS Data Brief.
2018;(307):1-8

Chi DL, Rossitch KC, Beeles EM. Developmental delays and dental
caries in low-income preschoolers in the USA: a pilot cross-
sectional study and preliminary explanatory model. BMC Oral
Health. 2013;13:53

Frank M, Keels MA, Quinonez R, Roberts M, Divaris K. Dental car-
ies risk varies among subgroups of children with special health
care needs. Pediatr Dent. 2019;41(5):378—-384

American Academy of Pediatric Dentistry. Best practices: man-
agement of dental patients with special health care needs. In:
The Reference Manual of Pediatric Dentistry. American Academy
of Pediatric Dentistry; 2023:337—344

Anders PL, Davis EL. Oral health of patients with intellectual disabil-
ities: a systematic review. Spec Care Dentist. 2010;30(3):110—117
Khalid I, Chandrupatla SG, Kaye E, Scott T, Sohn W. Dental seal-
ant prevalence among children with special health care needs:
National Health and Nutrition Examination Survey (NHANES)
2013 to 2014. Pediatr Dent. 2019;41(3):186—190

Lai YYL, Zafar S, Leonard HM, Walsh LJ, Downs JA. Oral health
education and promotion in special needs children: systematic
review and meta-analysis. Oral Dis. 2022;28(1):66—75

.Zhou N, Wong HM, Wen YF, Mcgrath C. Oral health status of chil-

dren and adolescents with intellectual disabilities: a systematic
review and meta-analysis. Dev Med Child Neurol. 2017;59(10):
1019-1026

Zhou N, Wong HM, Wen YF, McGrath C. Efficacy of caries and gin-
givitis prevention strategies among children and adolescents
with intellectual disabilities: a systematic review and meta-anal-
ysis. J Intellect Disabil Res. 2019;63(6):507-518

Zhou N, Wong HM, McGrath C. The impact of adaptive function-
ing and oral hygiene practices on observed tooth-brushing

FROM THE AMERICAN ACADEMY OF PEDIATRICS


https://www.aapd.org/research/oral-health-policies-recommendations/medically-necessary-care/
https://www.aapd.org/research/oral-health-policies-recommendations/medically-necessary-care/

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

5

D

]

(=]

9.

0.

—

2.

N

4

(<2

[=2]

=

8.

9.

0.

iy

performance among preschool children with special health
care needs. Matern Child Health J. 2019;23(12):1587—-1594

. da Fonseca MA, Avenetti D. Social determinants of pediatric oral

health. Dent Clin North Am. 2017;61(3):519-532

. McGrath G, Zhou N, Wong HM. A systematic review and meta-analysis

of dental plaque control among children and adolescents with intel-
lectual disabilities. J Appl Res Intellect Disabil. 2019;32(3):522—532

. American Academy of Pediatrics. Oral health risk assessment

tool. Available at: https://downloads.aap.org/AAP/PDF/oralhealth_
RiskAssessmentTool.pdf?_ga=2.238607552.1131194308.1652822305-
2141458466.1642601031&_gac=1.184683099.1651863256.CjwKCAjw
JtOTBhAVEIWASG4bCHKWrMO_pZYBnbNIxXcw8PW2D01dNwKrYpNTth
hXyXeCuxA9INKOCVhoClzMQAvD_BwE. Accessed November 8, 2023

American Academy of Pediatric Dentistry. Best practices: Caries
risk assessment and management for infants, children, and
adolescents. In: The Reference Manual of Pediatric Dentistry.
American Academy of Pediatric Dentistry; 2023:301-307

Lee JN, Scott JN, Chi DL. Oral health behaviours and dental car-
ies in low-income children with special health care needs. Int J
Paediatr Dent. 2020;30(6):749—-757

. Clark MB, Keels MA, Slayton RL; Section on Oral Health. Fluoride

use in caries prevention in the primary care setting. Pediatrics.
2020;146(6):62020034637

Oh TJ, Eber R, Wang HL. Periodontal diseases in the child and
adolescent. J Clin Periodontol. 2002;29(5):400-410

. Lépez del Valle LM, Waldman HB, Perlman SP. Puerto Rican ath-

letes with special health care needs: an evaluation of oral
health status. J Dent Child (Chic). 2007;74(2):130—132

Goud V, Gupta R, Babu A M S, Das D, Kulkarni G, Swathi K. Oral
health status and treatment needs among deaf, mute and visually
impaired children of Gulbarga district - a population based cross
sectional study. J Family Med Prim Care. 2021;10(10):3664—3669

. Minihan PM, Morgan JP, Park A, et al. At-home oral care for

adults with developmental disabilities: a survey of caregivers. J
Am Dent Assoc. 2014;145(10):1018—1025

. Eachempati P, Kumbargere Nagraj S, Kiran Kumar Krishanappa

S, George RP, Soe HHK, Karanth L. Management of gag reflex for
patients undergoing dental treatment. Cochrane Database Syst
Rev. 2019;2019(11):CD011116

. Waldron C, Nunn J, Mac Giolla Phadraig C, et al. Oral hygiene in-

terventions for people with intellectual disabilities. Cochrane
Database Syst Rev. 2019;5(5):CD012628

James P, Worthington HV, Parnell G, et al. Chlorhexidine mouth-
rinse as an adjunctive treatment for gingival health. Cochrane
Database Syst Rev. 2017;3(3):0D008676

Poff AM, Pearce EL, Larsen MJ, Cutress TW. Human supragingival
in vivo calculus formation in relation to saturation of saliva with
respect to calcium phosphates. Arch Oral Biol. 1997;42(2):93-99

Dyment HA, Casas MJ. Dental care for children fed by tube: a
critical review. Spec Care Dentist. 1999;19(5):220—224

. Hidas A, Cohen J, Beeri M, Shapira J, Steinberg D, Moskovitz M.

Salivary bacteria and oral health status in children with disabilities
fed through gastrostomy. Int J Paediatr Dent. 2010;20(3):179—185

PEDIATRICS Volume 154, number 2, August 2024

Downloaded from http://publications.aap.org/pediatrics/article-pdf/154/2/e2024067603/1685451/peds.2024-067603.pdf
bv St Josenh Hosbnital (SCI ) user

92.

93.

54.

99.

56.

of.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Takahashi Y, Watanabe N, Kamio N, Kobayashi R, linuma T, Imai
K. Aspiration of periodontopathic bacteria due to poor oral hy-
giene potentially contributes to the aggravation of COVID-19. J
Oral Sci. 2020;63(1):1-3

Jawadi AH, Casamassimo PS, Griffen A, Enrile B, Marcone M.
Comparison of oral findings in special needs children with and
without gastrostomy. Pediatr Dent. 2004;26(3):283—288

Sasaki H, Sekizawa K, Yanai M, Arai H, Yamaya M, Ohrui T. New
strategies for aspiration pneumonia. Intern Med. 1997;36(12):
851-855

Brown LM, Casamassimo PS, Griffen A, Tatakis D. Supragingival
calculus in children with gastrostomy feeding: significant reduc-
tion with a caregiver-applied tartar-control dentifrice. Pediatr
Dent. 2006;28(5):410-414

Butler RT, Kalkwarf KL, Kaldahl WB. Drug-induced gingival hyper-
plasia: phenytoin, cyclosporine, and nifedipine. J Am Dent Assoc.
1987;114(1):56-60

Moffitt ML, Bencivenni D, Cohen RE. Drug-induced gingival enlarge-
ment: an overview. Compend Contin Educ Dent. 2013;34(5):330—336

Tungare S, Paranjpe AG. Drug induced gingival overgrowth.
Available at: https://www.ncbi.nim.nih.gov/books/NBK538518/.
Accessed June 12, 2024

ligenli T, Atilla G, Baylas H. Effectiveness of periodontal therapy
in patients with drug-induced gingival overgrowth. Long-term re-
sults. J Periodontol. 1999;70(9):967-972

Nayak PP, Prasad K, Bhat YM. Orthodontic treatment need
among special health care needs school children in Dharwad,
India: a comparative study. J Orthod Sci. 2015;4(2):47-51

Grippaudo G, Paolantonio EG, Antonini G, Saulle R, La Torre G,
Deli R. Association between oral habits, mouth breathing and
malocclusion. Acta Otorhinolaryngol Ital. 2016;36(5):386—394

Bariani RCB, Guimaraes TM, Cappellette M Jr, Moreira G, Fujita
RR. The impact of positive airway pressure on midface growth:
a literature review. Rev Bras Otorrinolaringol (Engl Ed). 2020;
86(5):647—-653

Au PYB, Innes AM, Kline AD. Au-Kline syndrome. Available at: https://
www.ncbi.nlm.nih.gov/books/NBK540283/. Accessed June 12, 2024

Morris CA. Williams syndrome. Available at: https://www.nchi.
nim.nih.gov/books/NBK1249/. Accessed June 12, 2024

Toriello HV, Franco B, Bruel AL, Thauvin-Robinet C. Oral-facial-
digital syndrome type I. In: Adam MP, Ardinger HH, Pagon RA,
eds. GeneReviews. University of Washington; 1993—2024

de Castilho LS, Abreu MHNG, Pires E Souza LGA, Romualdo LTA,
Souza E Silva ME, Resende VLS. Factors associated with anterior
open bite in children with developmental disabilities. Spec Care
Dentist. 2018;38(1):46—50

Saccomanno S, Antonini G, D’Alatri L, D’Angelantonio M, Fiorita
A, Deli R. Causal relationship between malocclusion and oral
muscles dysfunction: a model of approach. Fur J Paediatr Dent.
2012;13(4):321-323

Perez E, Behar-Horenstein LS, Guelmann M. Grown-root fracture
restoration on a patient with autism spectrum disorder. J Con-
temp Dent Pract. 2016;17(9):769—-773


https://downloads.aap.org/AAP/PDF/oralhealth_RiskAssessmentTool.pdf?_ga=2.238607552.1131194308.1652822305-2141458466.1642601031&_gac=1.184683099.1651863256.CjwKCAjwjtOTBhAvEiwASG4bCHKWrM0_pZY6nbNlxXcw8PW2D01dNwKrYpNTtbhXyXeCuxA9NK0CVhoCIzMQAvD_BwE
https://downloads.aap.org/AAP/PDF/oralhealth_RiskAssessmentTool.pdf?_ga=2.238607552.1131194308.1652822305-2141458466.1642601031&_gac=1.184683099.1651863256.CjwKCAjwjtOTBhAvEiwASG4bCHKWrM0_pZY6nbNlxXcw8PW2D01dNwKrYpNTtbhXyXeCuxA9NK0CVhoCIzMQAvD_BwE
https://downloads.aap.org/AAP/PDF/oralhealth_RiskAssessmentTool.pdf?_ga=2.238607552.1131194308.1652822305-2141458466.1642601031&_gac=1.184683099.1651863256.CjwKCAjwjtOTBhAvEiwASG4bCHKWrM0_pZY6nbNlxXcw8PW2D01dNwKrYpNTtbhXyXeCuxA9NK0CVhoCIzMQAvD_BwE
https://downloads.aap.org/AAP/PDF/oralhealth_RiskAssessmentTool.pdf?_ga=2.238607552.1131194308.1652822305-2141458466.1642601031&_gac=1.184683099.1651863256.CjwKCAjwjtOTBhAvEiwASG4bCHKWrM0_pZY6nbNlxXcw8PW2D01dNwKrYpNTtbhXyXeCuxA9NK0CVhoCIzMQAvD_BwE
https://downloads.aap.org/AAP/PDF/oralhealth_RiskAssessmentTool.pdf?_ga=2.238607552.1131194308.1652822305-2141458466.1642601031&_gac=1.184683099.1651863256.CjwKCAjwjtOTBhAvEiwASG4bCHKWrM0_pZY6nbNlxXcw8PW2D01dNwKrYpNTtbhXyXeCuxA9NK0CVhoCIzMQAvD_BwE
https://www.ncbi.nlm.nih.gov/books/NBK538518/
https://www.ncbi.nlm.nih.gov/books/NBK540283/
https://www.ncbi.nlm.nih.gov/books/NBK540283/
https://www.ncbi.nlm.nih.gov/books/NBK1249/
https://www.ncbi.nlm.nih.gov/books/NBK1249/

16

69.

70.

1.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81

82.

83.

Chigira A, Omoto K, Mukai Y, Kaneko Y. Lip closing pressure in
disabled children: a comparison with normal children. Dyspha-
gia. 1994;9(3):193—198

Blanck-Lubarsch M, Hohoff A, Wiechmann D, Stamm T. Orthodon-
tic treatment of children/adolescents with special health care
needs: an analysis of treatment length and clinical outcome.
BMC Oral Health. 2014;14:67

Taddei M, D’Alessandro G, Amunni F, Piana G. Orthodontic treat-
ment of a particular subgroup of children with special health
care needs, children with craniofacial anomalies: an analysis
of treatment length and clinical outcome. Angle Orthod. 2016;
86(1):115—-120

Lam R. Epidemiology and outcomes of traumatic dental injuries:
a review of the literature. Aust Dent J. 2016;61(Suppl 1):4—20

Souza XGCPE, Abreu MHNG, Resende VLS, Castilho LS. What in-
creases the risk of dental traumatism in patients with develop-
mental disabilities? Braz Dent J. 2018;29(2):154—158

Basha S, Mohamed RN, Al-Thomali Y, Ashour AA, Zahrani FSA, Al-
mutair NE. Traumatic dental injuries in special health care
needs children and association with obesity. Ann Saudi Med.
2021;41(1):51-58

Fisher-Owens SA, Lukefahr JL, Tate AR; American Academy of Pe-
diatrics, Section on Oral Health; Committee on Child Abuse and
Neglect; American Academy of Pediatric Dentistry, Gouncil on
Clinical Affairs, Council on Scientific Affairs; Ad Hoc Work Group
on Child Abuse and Neglect. Oral and dental aspects of child
abuse and neglect. Pediatrics. 2017;140(2):e20171487

Dimberg L, Lennartsson B, Arnrup K, Bondemark L. Prevalence
and change of malocclusions from primary to early permanent
dentition: a longitudinal study. Angle Orthod. 2015;85(5):728—734

Al-Batayneh 0B, Owais Al, Al-Saydali MO, Waldman HB. Traumatic
dental injuries in children with special health care needs. Dent
Traumatol. 2017;33(4):269-275

Levin L, Day PF, Hicks L, et al. International Association of Dental
Traumatology guidelines for the management of traumatic dental
injuries: general introduction. Dent Traumatol. 2020;36(4):309-313

Bourguignon G, Cohenca N, Lauridsen E, et al. International As-
sociation of Dental Traumatology guidelines for the manage-
ment of traumatic dental injuries: 1. Fractures and luxations.
Dent Traumatol. 2020,36(4):314—330

Fouad AF, Abbott PV, Tsilingaridis G, et al. International Associa-
tion of Dental Traumatology guidelines for the management of
traumatic dental injuries: 2. Avulsion of permanent teeth. Dent
Traumatol. 2020;36(4):331-342

. Day PF, Flores MT, 0’Connell AG, et al. International Association

of Dental Traumatology guidelines for the management of trau-
matic dental injuries: 3. Injuries in the primary dentition. Dent
Traumatol. 2020;36(4):343-359

Keels MA; Section on Oral Health, American Academy of Pediat-
rics. Management of dental trauma in a primary care setting.
Pediatrics. 2014;133(2):e466—e476

Alvino L, Ha WN, Chan WC, Rossi-Fedele G. What is new in the
2020 International Association of Dental Traumatology emer-
gency treatment guidelines? Dent Traumatol. 2021;37(3):510-520

84.

85.

86.

87.

88

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Downloaded from http://publications.aap.org/pediatrics/article-pdf/154/2/e2024067603/1685451/peds.2024-067603.pdf
bv St Josenh Hosbnital (SCI ) user

de Castro AM, de Oliveira FS, de Paiva Novaes MS, Aradjo Ferre-
ira DC. Behavior guidance techniques in pediatric dentistry: atti-
tudes of parents of children with disabilities and without
disabilities. Spec Care Dentist. 2013;33(5):213-217

Bilder L, Librov S, Gutmacher Z, Pasternak |, Shavit |. Adverse
events during sedation for oro-dental trauma in an Israeli paediat-
ric emergency department. Dent Traumatol. 2022;38(2):156—159

Miamoto CB, Pereira LJ, Ramos-dorge ML, Marques LS. Preva-
lence and predictive factors of sleep bruxism in children with
and without cognitive impairment. Braz Oral Res. 2011;25(5):
439445

Peres AC, Ribeiro MO, Juliano Y, Gésar MF, Santos RC. Occur-
rence of bruxism in a sample of Brazilian children with cerebral
palsy. Spec Care Dentist. 2007;27(2):73—76

. Abanto J, Ortega AO, Raggio DP, Bonecker M, Mendes FM, Giam-

poni AL. Impact of oral diseases and disorders on oral-health-re-
lated quality of life of children with cerebral palsy. Spec Care
Dentist. 2014;34(2):56—63

Behr M, Hahnel S, Faltermeier A, et al. The two main theories
on dental bruxism. Ann Anat. 2012;194(2):216-219

Souza VA, Abreu MH, Resende VL, Castilho LS. Factors associated
with bruxism in children with developmental disabilities. Braz
Oral Res. 2015;29:1-5

Ghanizadeh A, Zare S. A preliminary randomised double-blind
placebo-controlled clinical trial of hydroxyzine for treating sleep
bruxism in children. J Oral Rehabil. 2013;40(6):413—417

Agren M, Sahin C, Pettersson M. The effect of botulinum toxin in-
jections on bruxism: a systematic review. J Oral Rehabil. 2020,
47(3):395—-402

Patel J, Cardoso JA, Mehta S. A systematic review of botulinum
toxin in the management of patients with temporomandibular
disorders and bruxism. Br Dent J. 2019;226(9):667—672

Lobbezoo F, Naeije M. Bruxism is mainly regulated centrally, not
peripherally. J Oral Rehabil. 2001;28(12):1085—1091

Rojahn J, Schroeder SR, Hoch TA. Self-njurious Behavior in Intel-
lectual Disabilities. Elsevier Science & Technology; 2007

Rojahn J, Wilkins J, Matson JL, Boisjoli J. A comparison of adults
with intellectual disabilities with and without ASD on parallel
measures of challenging behaviour: the behavior problems
inventory-01 (BPI-01) and autism spectrum disorders-behavior
problems for intellectually disabled adults (ASD-BPA). J Appl Res
Intellect Disabil. 2010;23(2):179-185

Minshawi NF, Hurwitz S, Morriss D, McDougle CJ. Multidisciplin-
ary assessment and treatment of self-injurious behavior in au-
tism spectrum disorder and intellectual disability: integration of
psychological and biological theory and approach. J Autism Dev
Disord. 2015;45(6):1541-1568

Taylor L, Oliver G, Murphy G. The chronicity of self-injurious be-
haviour: a longterm follow-up of a total population study. J
App! Res Intellect Disabil. 2011;24(2):105—117

Baghdadli A, Pascal G, Grisi S, Aussilloux C. Risk factors for self-
injurious behaviours among 222 young children with autistic
disorders. J Intellect Disabil Res. 2003;47 (Pt 8):622—627

FROM THE AMERICAN ACADEMY OF PEDIATRICS



100.

10

=

104.

105.

107.

108.

1

—_

112.

Soke GN, Rosenberg SA, Hamman RF, et al. Brief report: preva-
lence of self-injurious behaviors among children with autism
spectrum disorder—a population-based study. J Autism Dev
Disord. 2016;46(11):3607-3614

. Soke GN, Rosenberg SA, Hamman RF, et al. Factors associated

with selfinjurious behaviors in children with autism spectrum
disorder: findings from two large national samples. J Autism
Dev Disord. 2017;47(2):285-296

. Horovitz M, Matson JL, Rieske RD, Kozlowski AM, Sipes M. The

relationship between race and challenging behaviours in in-
fants and toddlers with autistic disorder and pervasive develop-
mental disorder-not otherwise specified. Dev Neurorehabil.
2011;14(4):208-214

. Tureck K, Matson JL, Beighley JS. An investigation of self-injuri-

ous behaviors in adults with severe intellectual disabilities. Res
Dev Disabil. 2013;34(9):2469-2474

Murphy GH, Beadle-Brown J, Wing L, Gould J, Shah A, Holmes N.
Chronicity of challenging behaviours in people with severe intel-
lectual disabilities and/or autism: a total population sample. J
Autism Dev Disord. 2005;35(4):405—418

Richards G, Moss J, Nelson L, Oliver C. Persistence of self-injuri-
ous behaviour in autism spectrum disorder over 3 years: a pro-
spective cohort study of risk markers. J Neurodev Disord.
2016;8:21

. Schroeder SR, Reese RM, Hellings J, Loupe P, Tessel R. The

causes of self-injurious behavior and their clinical implications.
In: Wieseler N, Hanson R, eds. Challenging Behavior. American
Association on Mental Retardation; 1999:249-261

Rattaz C, Michelon G, Munir K, Baghdadli A. Challenging behav-
iours at early adulthood in autism spectrum disorders: topog-
raphy, risk factors and evolution. J Intellect Disabil Res. 2018;
62(7):637-649

Duffy C, Healy 0. Spontaneous communication in autism spec-
trum disorder: a review of topographies and interventions. Res
Autism Spectr Disord. 2011;5(3):977-983

. Mossman DA, Hastings RP, Brown T. Mediators’ emotional re-

sponses to self-injurious behavior: an experimental study. Am J
Ment Retard. 2002;107(4):252—-260

. Scully G, Shotts R. ABC of oral health. Mouth ulcers and other

causes of orofacial soreness and pain. BMJ. 2000;321(7254):
162—165

. Siqueira JT, Lin HG, Nasri G, et al. Clinical study of patients with

persistent orofacial pain. Arq Neuropsiquiatr. 2004;62(4):988—996

Cannavale R, Itro A, Campisi G, Gompilato D, Colella G. Oral self-
injuries: clinical findings in a series of 19 patients. Med Oral Pa-
tol Oral Cir Bucal. 2015;20(2):e123—€129

. Garter L, Harper JM, Luiselli JK. Dental desensitization for stu-

dents with autism spectrum disorder through graduated expo-
sure, reinforcement, and reinforcement-fading. J Dev Phys
Disabil. 2018;31(2):161-170

. Silva DR, da Fonseca MA. Self-injurious behavior as a challenge

for the dental practice: a case report. Pediatr Dent. 2003;
25(1):62—66

PEDIATRICS Volume 154, number 2, August 2024

115.

116.

117.

118.

119.

120.

12

122.

123.

124.

125.

126.

127.

128.

129.

130.

13

—

=

Downloaded from http://publications.aap.org/pediatrics/article-pdf/154/2/e2024067603/1685451/peds.2024-067603.pdf
bv St Josenh Hosbnital (SCI ) user

Goldberg EM, Ferguson F. Treatment modalities for self-injurious
behaviors observed in the special-needs patient: 2 case reports.
Pediatr Dent. 2010;32(7):481-485

Chen LR, Liu JF. Successful treatment of self-inflicted oral muti-
lation using an acrylic splint retained by a head gear. Pediatr
Dent. 1996;18(5):408—410

Rashid N, Yusuf H. Oral self-mutilation by a 17-month-old child
with Lesch-Nyhan syndrome. Int J Paediatr Dent. 1997;7(2):115—-117

Sabus A, Feinstein J, Romani P, Goldson E, Blackmer A. Manage-
ment of self-injurious behaviors in children with neurodevelopmen-
tal disorders: a pharmacotherapy overview. Pharmacotherapy.
2019;39(6):645-664

Scheerer CR. Perspectives on an oral motor activity: the use of
rubber tubing as a “chewy”. Am J Occup Ther. 1992;46(4):
344-352

Canadian Association of Occupational Therapists Product Recog-
nition Program. Munchables pendants. Available at: https://caot.
ca/uploaded/web/Report_Munchables_2019.pdf. Accessed XXX
XX, XXXX

. Leung AKG, Hon KL. Pica: a common condition that is commonly

missed—an update review. Curr Pediatr Rev. 2019;15(3):164—169

Federman DG, Kirsner RS, Federman GS. Pica: are you hungry
for the facts? Conn Med. 1997;61(4):207—-209

Chi D, Kanellis M, Himadi E, Asselin ME. Lip biting in a pediatric
dental patient after dental local anesthesia: a case report. J Pe-
diatr Nurs. 2008;23(6):490—493

Prados-Frutos JC, Rojo R, Gonzalez-Serrano J, et al. Phentol-
amine mesylate to reverse oral soft-tissue local anesthesia: a
systematic review and meta-analysis. J Am Dent Assoc. 2015,
146(10):751-9.e3

Parkes J, Hill N, Platt MJ, Donnelly C. Oromotor dysfunction and
communication impairments in children with cerebral palsy: a
register study. Dev Med Child Neurol. 2010;52(12):1113—1119

Erasmus CE, Van Hulst K, Rotteveel LJ, et al. Drooling in cerebral
palsy: hypersalivation or dysfunctional oral motor control? Dev
Med Child Neurol. 2009;51(6):454—459

van der Burg JJ, Jongerius PH, van Limbeek J, van Hulst K, Rot-
teveel JJ. Social interaction and self-esteem of children with ce-
rebral palsy after treatment for severe drooling. Eur J Pediatr.
2006;165(1):37—41

Tahmassebi JF, Curzon ME. The cause of drooling in children
with cerebral palsy — hypersalivation or swallowing defect? Int
J Paediatr Dent. 2003;13(2):106—111

Gutierrez GM, Siqueira VL, Loyola-Rodriguez JP, et al. Effects of
treatments for drooling on caries risk in children and adoles-
cents with cerebral palsy. Med Oral Patol Oral Cir Bucal.
2019;24(2):204-210

Hughes A, Chase |, Glader L. Oral health and sialorrhea. In: Sulli-
van PB, Andersen GL, eds. Nutrition and Neurodisability. Mac
Keith Press Practical Guides; 2020

. Reid SM, Johnson HM, Reddihough DS. The Drooling Impact Scale:

a measure of the impact of drooling in children with developmen-
tal disabilities. Dev Med Child Neurol. 2010;52(2):e23—€28


https://caot.ca/uploaded/web/Report_Munchables_2019.pdf
https://caot.ca/uploaded/web/Report_Munchables_2019.pdf

132.

133.

134.

138.

139.

140.

148.

18

Raveendran P. Guideline on management of drooling in children.
Available at: https://www.shropscommunityhealth.nhs.uk/content/
doclib/13593.pdf. Accessed November 7, 2023

Reid SM, Westbury C, Guzys AT, Reddihough DS. Anticholinergic
medications for reducing drooling in children with developmen-
tal disability. Dev Med Child Neurol. 2020;62(3):346—-353

Van Hulst K, Van Der Burg JJ, Jongerius PH, Geurts AC, Erasmus
CE. Changes in severity and impact of drooling after subman-
dibular gland botulinum neurotoxin A injections in children
with neurodevelopmental disabilities. Dev Med Child Neurol. 2020;
62(3):354—-362

. Puraviappan P, Dass DB, Narayanan P. Efficacy of relocation of

submandibular duct in cerebral palsy patients with drooling.
Asian J Surg. 2007;30(3):209-215

. Kok SE, van der Burg JJ, van Hulst K, Erasmus CE, van den Hoo-

gen FJ. The impact of submandibular duct relocation on drool-
ing and the well-being of children with neurodevelopmental
disabilities. Int J Pediatr Otorhinolaryngol. 2016;88:173—178

. Alwattban RR, Alkhudhayr LS, Al-Haj Ali SN, Farah RI. Oral health-

related quality-of-life according to dental caries severity, body
mass index and sociodemographic indicators in children with
special health care needs. J Clin Med. 2021;10(21):4811

Gaddehosur CD, Gopal S, Seelinere PT, Nimbeni BS. Bilateral
eruption cysts associated with primary molars in both the
jaws. BMJ Case Rep. 2014;2014:bcr2013202606

Owais Al, Zawaideh F, Al-Batayneh OB. Challenging parents’ myths
regarding their children’s teething. Int J Dent Hyg. 2010;8(1):28-34

Townes PL, Geertsma MA, White MR. Benzocaine-induced methe-
moglobinemia. Am J Dis Child. 1977;131(6):697—-698

. Cox G, Petrie N, Hurley KF. Infant strangulation from an amber

teething necklace. CJEM. 2017;19(5):400—403

. Aminoshariae A, Kulild JC. Current concepts of dentinal hyper-

sensitivity. J Endod. 2021;47(11):1696—-1702

. American Academy of Pediatric Dentistry. Pain management in

infants, children, adolescents, and individuals with special
health care needs. In: The Reference Manual of Pediatric Den-
tistry. American Academy of Pediatric Dentistry; 2023:434—442

. Brilhante VOM, Costa LR, Corréa-Faria P. Evaluating the agree-

ment between children and their parents on dental pain in chil-
dren using the self-reported method. Int J Paediatr Dent.
2022;32(5):686-692

. Townsend JA. Protective stabilization in the dental setting. In:

Dental Care for Children with Special Needs. Springer Cham,;
2019:247-267

. Perlman SP, Wong A, Waldman HB, et al. From restraint to medi-

cal immobilization/protective stabilization. Dent Clin North Am.
2022;66(2):261-275

. American Academy of Pediatric Dentistry. Use of protective sta-

bilization for pediatric dental patients. In: The Reference Manual
of Pediatric Dentistry. American Academy of Pediatric Dentistry;
2023:378—-384

Crystal YO, Marghalani AA, Ureles SD, et al. Use of silver di-
amine fluoride for dental caries management in children and

149.

150.

15

152.

133.

154.

155.

156.

197.

158.

199.

160.

16

=

=

Downloaded from http://publications.aap.org/pediatrics/article-pdf/154/2/e2024067603/1685451/peds.2024-067603.pdf
bv St Josenh Hosbnital (SCI ) user

adolescents, including those with special health care needs. Pe-
diatr Dent. 2017;39(5):135—145

Slayton RL, Urquhart 0, Araujo MWB, et al. Evidence-based clini-
cal practice guideline on nonrestorative treatments for carious
lesions: a report from the American Dental Association. J Am
Dent Assoc. 2018;149(10):837—849.e19

Hannam J, Anderson BJ. Explaining the acetaminophen-ibupro-
fen analgesic interaction using a response surface model. Pae-
diatr Anaesth. 2011;21(12):1234—1240

. Moore PA, Hersh EV. Combining ibuprofen and acetaminophen

for acute pain management after third-molar extractions: trans-
lating clinical research to dental practice. J Am Dent Assoc.
2013;144(8):898-908

Moore PA, Ziegler KM, Lipman RD, Aminoshariae A, Carrasco-
Labra A, Mariotti A. Benefits and harms associated with analge-
sic medications used in the management of acute dental pain:
an overview of systematic reviews. J Am Dent Assoc. 2018;
149(4):256-265.e3

American Academy of Pediatric Dentistry. Use of anti-biotic ther-
apy for pediatric dental patients. In: The Reference Manual of
Pediatric Dentistry. American Academy of Pediatric Dentistry;
2023:537-541

Thikkurissy S, Rawlins JT, Kumar A, Evans E, Casamassimo PS.
Rapid treatment reduces hospitalization for pediatric patients
with odontogenic-based cellulitis. Am J Emerg Med. 2010;28(6):
668672

Heliotis I, Whatling R, Desai S, Visavadia M. Primary herpetic
gingivostomatitis in children. BMJ. 2021;375:¢065540

Chang J, Patton LL, Kim HY. Impact of dental treatment under
general anesthesia on the oral health-related quality of life of
adolescents and adults with special needs. Eur J Oral Sci.
2014;122(6):363—371

Coté CJ, Wilson S; American Academy of Pediatrics; American
Academy of Pediatric Dentistry. Guidelines for monitoring and
management of pediatric patients before, during, and after se-
dation for diagnostic and therapeutic procedures. Pediatrics.
2019;143(6):€20191000

Kain ZN, Mayes LC, Wang SM, Hofstadter MB. Postoperative be-
havioral outcomes in children: effects of sedative premedica-
tion. Anesthesiology. 1999;90(3):758—765

Habre W, Disma N, Virag K, et al; APRICOT Group of the European
Society of Anaesthesiology Clinical Trial Network. Incidence of
severe critical events in paediatric anaesthesia (APRICOT): a
prospective multicentre observational study in 261 hospitals in
Europe. Lancet Respir Med. 2017;5(5):412—425

Haché M, Sun LS, Gadi G, et al. Outcomes from wake up safe,
the pediatric anesthesia quality improvement initiative. Paediatr
Anaesth. 2020;30(12):1348—1354

. Cravero JP, Blike GT, Beach M, et al; Pediatric Sedation Research

Consortium. Incidence and nature of adverse events during pedi-
atric sedation/anesthesia for procedures outside the operating
room: report from the Pediatric Sedation Research Consortium.
Pediatrics. 2006;118(3):1087—1096

FROM THE AMERICAN ACADEMY OF PEDIATRICS


https://www.shropscommunityhealth.nhs.uk/content/doclib/13593.pdf
https://www.shropscommunityhealth.nhs.uk/content/doclib/13593.pdf

162.

163.

164.

165.

167.

169.

170.

—~
=

172.

174.

176.

Havidich JE, Beach M, Dierdorf SF, Onega T, Suresh G, Cravero
JP. Preterm versus term children: analysis of sedation/anesthesia
adverse events and longitudinal risk. Pediatrics. 2016;137(3):
€20150463

Scherrer PD, Mallory MD, Cravero JP, Lowrie L, Hertzog JH,
Berkenbosch JW; Pediatric Sedation Research Consortium. The
impact of obesity on pediatric procedural sedation-related out-
comes: results from the Pediatric Sedation Research Consor-
tium. Paediatr Anaesth. 2015;25(7):689-697

Biber JL, Allareddy V, Allareddy V, et al. Prevalence and predic-
tors of adverse events during procedural sedation anesthesia-
outside the operating room for esophagogastroduodenoscopy
and colonoscopy in children: age is an independent predictor
of outcomes. Pediatr Crit Care Med. 2015;16(8):e251—259

Grunwell JR, McCracken C, Fortenberry J, Stockwell J, Kamat P.
Risk factors leading to failed procedural sedation in children out-
side the operating room. Pediatr Emerg Care. 2014;30(6):381-387

. Kannikeswaran N, Mahajan PV, Sethuraman U, Groebe A, Chen

X. Sedation medication received and adverse events related to
sedation for brain MRI in children with and without develop-
mental disabilities. Paediatr Anaesth. 2009;19(3):250—256

Elwood T, Hansen LD, Seely JM. Oropharyngeal airway diameter
during sedation in children with and without developmental de-
lay. J Clin Anesth. 2001;13(7):482—485

. Subramanyam R, Fleck R, McAuliffe J, et al. Upper airway mor-

phology in Down Syndrome patients under dexmedetomidine se-
dation [in Portuguesel. Rev Bras Anestesiol. 2016;66(4):388—394

Kang JYJ. Anesthetic implications of common congenital anoma-
lies. Anesthesiol Clin. 2020;38(3):621-642

Harley EH, Collins MD. Neurologic sequelae secondary to atlantoax-
ial instability in Down syndrome. Implications in otolaryngologic
surgery. Arch Otolaryngol Head Neck Surg. 1994;120(2):159—165

. Rabach I, Peri F, Minute M, et al. Sedation and analgesia in chil-

dren with cerebral palsy: a narrative review. World J Pediatr.
2019;15(5):432—440

Kilbaugh TJ, Friess SH, Raghupathi R, Huh JW. Sedation and an-
algesia in children with developmental disabilities and neuro-
logic disorders. Int J Pediatr. 2010;2010:189142

. Birnkrant DJ, Panitch HBO, Benditt JO, et al. American College of

Chest Physicians consensus statement on the respiratory and re-
lated management of patients with Duchenne muscular dystrophy
undergoing anesthesia or sedation. Chest. 2007;132(6):1977—-1986

Symonds JD, Elliott KS, Shetty J, et al. Early childhood epilep-
sies: epidemiology, classification, aetiology, and socio-economic
determinants. Brain. 2021;144(9):2879—2891

. Benish SM, Cascino GD, Warner ME, Worrell GA, Wass CT. Effect

of general anesthesia in patients with epilepsy: a population-
based study. Epilepsy Behav. 2010;17(1):87-89

US Food and Drug Administration. FDA drug safety communica-
tion: FDA review results in new warnings about using general

PEDIATRICS Volume 154, number 2, August 2024

177.

178.

179.

180.

182.

183.

184.

185.

186.

187.

Downloaded from http://publications.aap.org/pediatrics/article-pdf/154/2/e2024067603/1685451/peds.2024-067603.pdf
bv St Josenh Hosbnital (SCI ) user

anesthetics and sedation drugs in young children and pregnant
women. Available at: https://www.fda.gov/drugs/drug-safety-
and-availability/fda-drug-safety-communication-fda-review-results-
new-warnings-about-using-general-anesthetics-and. Accessed
March 2, 2022

McCann ME, de Graaff JC, Dorris L, et al; GAS Consortium. Neu-
rodevelopmental outcome at 5 years of age after general an-
aesthesia or awake-regional anaesthesia in infancy (GAS): an
international, multicentre, randomised, controlled equivalence
trial. Lancet. 2019;393(10172):664—677

Sun LS, Li G, Miller TL, et al. Association between a single
general anesthesia exposure before age 36 months and neuro-
cognitive outcomes in later childhood. JAMA. 2016;315(21):
2312-2320

Warner DO, Zaccariello MJ, Katusic SK, et al. Neuropsychologi-
cal and behavioral outcomes after exposure of young children
to procedures requiring general anesthesia: the Mayo anesthe-
sia safety in kids (MASK) study. Anesthesiology. 2018;129(1):
89-105

Vutskits L, Culley DJ. GAS, PANDA, and MASK: no evidence of
clinical anesthetic neurotoxicity! Anesthesiology. 2019;131(4):
762764

.Ing C, Warner DO, Sun LS, et al. Anesthesia and developing

brains: unanswered questions and proposed paths forward. An-
esthesiology. 2022;136(3):500-512

Grunwell JR, Marupudi NK, Gupta RV, et al. Outcomes following
implementation of a pediatric procedural sedation guide for re-
ferral to general anesthesia for magnetic resonance imaging
studies. Paediatr Anaesth. 2016;26(6):628—636

Mac Giolla Phadraig G, Asimakopoulou K, Daly B, Fleischmann |,
Nunn J. Nonpharmacological techniques to support patients
with intellectual developmental disorders to receive dental
treatment: a systematic review of behavior change techniques.
Spec Care Dentist. 2020;40(1):10-25

Berens JC, Tsami L, Lerman DG, et al. Preliminary results of
an interdisciplinary behavioral program to improve access
to preventative dental care for adults with intellectual and
developmental disabilities. Intellect Dev Disabil. 2022;60(6):
504-519

Mallineni SK, Yiu CK. Dental treatment under general anesthesia
for special-needs patients: analysis of the literature. J Investig
Clin Dent. 2016;7(4):325-331

Norderyd J, Klingberg G, Faulks D, Granlund M. Specialised den-
tal care for children with complex disabilities focusing on
child’s functioning and need for general anaesthesia. Disabil Re-
habil. 2017;39(24):2484-2491

Michels S, Bansal N, Greene C. Impact of follow-up visit timing
recommendations after dental rehabilitation under general an-
esthesia. Pediatr Dent. 2021;43(6):470-474


https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-review-results-new-warnings-about-using-general-anesthetics-and
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-review-results-new-warnings-about-using-general-anesthetics-and
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-review-results-new-warnings-about-using-general-anesthetics-and

