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1 INTRODUCTION

Intellectual disability (ID) is a neurodevelopmental condition
affecting 1-2% of the global population [1]. Individuals with
ID often encounter substantial barriers to healthcare and ex-
perience a disproportionately high burden of oral disease.
Anxiety, limited cooperation, and emergence delirium are
common during dental procedures, and these issues are fre-
quently magnified in patients with ID because of communica-
tion difficulties and behavioral dysregulation [2].

The anesthetic approach to dental procedures ranges from local
anesthesia to deep sedation or general anesthesia, depending on
procedural complexity and patient cooperation [3]. Although
general anesthesia is effective and generally safe when per-
formed with appropriate monitoring and expertise, concerns
remain regarding respiratory complications, recovery burden,
resource utilization, and repeated exposure in vulnerable
patients [4].

Dexmedetomidine, a highly selective a,-agonist, produces a
sedative state resembling natural sleep while providing anxio-
lytic and analgesic effects with minimal respiratory depression
[5]. Current evidence supporting the use of dexmedetomidine
in dental surgery is derived from pediatric, adult, and a limited
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number of ID-specific studies, many of which employ hetero-
geneous protocols and outcome measures. This variability
complicates definitive conclusions and underscores the need for
a focused synthesis of available data.

This Perspective examines the role of dexmedetomidine in den-
tal surgery, with particular emphasis on patients with ID.
Evidence from both pediatric and adult surgical settings is inte-
grated to provide a broad clinical perspective. By reviewing
its pharmacological characteristics, clinical applications, and
comparisons with other commonly used sedatives, this article
aims to inform anesthetic decision-making and highlight pri-
orities for future research in this underrepresented population.

2 METHODS

This Perspective is based on a selective review of English-
language literature identified through PubMed, Google Scholar,
and other relevant databases. Studies and reports addressing
dexmedetomidine use in dental surgery, procedural sedation,
or patients with ID were selectively reviewed to support a clini-
cally oriented discussion of sedation effectiveness, safety con-
siderations, and practical implications. The detailed search
strategy, including databases, time frame, and inclusion/exclu-
sion criteria, is summarized in Supplementary Table 1.
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3 PHARMACOLOGICAL PROPERTIES AND ADMIN-
ISTRATION

Dexmedetomidine is a highly selective a.-adrenergic receptor
agonist that produces sedation, anxiolysis, and analgesia pri-
marily by inhibiting norepinephrine release in the locus coeru-
leus. Perioperative suppression of sympathetic nervous system
activity may manifest as reductions in heart rate and blood
pressure, largely through decreased central sympathetic out-
flow, altered peripheral vascular resistance, and reduced cardi-
ac output, underscoring the need for close hemodynamic moni-
toring during administration. This mechanism results in a state
of cooperative sedation that closely resembles natural sleep,
allowing patients to remain arousable while minimizing respi-
ratory depression [6]. Unlike y-aminobutyric acid type A
receptor modulators such as benzodiazepines, dexmedetomi-
dine maintains respiratory drive, which is particularly advanta-
geous for patients at risk of airway compromise [7].

In healthy adult volunteers receiving intravenous dexmedeto-
midine, a rapid distribution phase and an elimination half-life
of approximately 2-3 hours have been reported [8]. Dex-
medetomidine is mainly metabolized via glucuronidation,
with minor cytochrome P450 (CYP) involvement including
CYP2A6. Although clinically significant interactions are not
well established, enzyme-inducing antiepileptics such as car-
bamazepine and phenytoin may theoretically affect clearance
or sedation response, warranting consideration in patients on
chronic antiepileptic therapy [9].

Dexmedetomidine can be administered orally, intranasally,
intramuscularly, or intravenously, depending on patient coop-
eration and clinical context. Oral premedication is often pre-
ferred for cooperative patients, while intranasal delivery pro-
vides a noninvasive alternative for uncooperative patients [10].
For short-term sedation in intensive care settings, the recom-
mended intravenous regimen includes a loading dose of 1 pg/
kg over 10 minutes followed by a maintenance infusion of 0.2—
0.7 pg/kg/h. It is important to note, however, that only the intra-
venous route is U.S. Food and Drug Administration-approved
(Precedex®); oral and intranasal uses remain off-label.

4 CLINICAL APPLICATION

Dexmedetomidine has been increasingly explored as a prem-
edication for anxiolysis and induction facilitation in both pedi-
atric and special-needs patients, with growing interest in its
clinical application. Its cooperative sedative effect facilitates
separation from caregivers, venous cannulation, and inhala-
tional induction, while reducing agitation and maintaining
respiratory safety. During surgery, dexmedetomidine may offer
hemodynamic stability, opioid-sparing effects, and relatively
limited respiratory depression, though individual responses
can vary. Postoperatively, dexmedetomidine may help reduce
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the incidence of nausea, vomiting, agitation, and airway events,
potentially supporting a smoother recovery, particularly in
selected vulnerable populations, although evidence in patients
with ID specifically remains limited.

4.1 Pediatric and adult oral and maxillofacial surgery

Pediatric dental studies suggest that dexmedetomidine, ad-
ministered orally or intranasally, may improve preoperative
cooperation, mask acceptance, and perioperative recovery
quality. A meta-analysis reported benefits in preoperative seda-
tion and emergence delirium compared with placebo or mid-
azolam, without a clear increase in major respiratory adverse
events in most studies [11]. Dexmedetomidine has also been
explored as an alternative premedication in children with
autism undergoing dental treatment [12]. Although these find-
ings support its potential value in pediatric dental sedation, the
available evidence is only indirectly applicable to patients with
ID.

In adult oral and maxillofacial surgery, dexmedetomidine may
provide sedative, analgesic, and sympatholytic benefits. Liu et
al. reported that perioperative dexmedetomidine infusion re-
duced postoperative pain scores and improved subjective sleep
quality in elderly patients, although it did not significantly
reduce postoperative delirium [13]. The absence of a significant
benefit may be related to the multifactorial nature of delirium
in older adults, as well as potential limitations in dosing, tim-
ing, and perioperative exposure to dexmedetomidine. Taylor et
al. found that adding dexmedetomidine to intravenous sedation
for outpatient dentoalveolar surgery was associated with stable
sedation levels, lower heart rate and blood pressure, and pre-
served respiratory function, with comparable recovery profiles
[14]. Overall, adult studies suggest that dexmedetomidine may
improve perioperative comfort and hemodynamic stability, but
its benefits for complex outcomes such as delirium remain
uncertain.

4.2 Patients with intellectual disabilities

Children with ID often display heightened preoperative anxi-
ety, sensory sensitivities, and poor cooperation, making phar-
macologic premedication essential. Individuals with ID, in-
cluding those with co-occurring autism spectrum disorder,
pose additional anesthetic challenges due to communication
barriers, tactile sensitivities, and behavioral dysregulation.
Although studies in this population are limited, evidence sup-
ports the utility of dexmedetomidine. Tanaka et al. (2024)
reported successful intranasal administration (1.5 pg/kg) in an
adult patient intolerant of oral midazolam, allowing smooth
sevoflurane mask induction [15]. Lubisch et al. (2009) evaluat-
ed 315 pediatric patients with autism and other neurobehavioral
disorders, achieving 98.7% sedation success with minimal car-
diovascular intervention or airway events [16]. Akhavan et al.
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Table 1. Clinical considerations for dexmedetomidine sedation in dental patients with intellectual disability

Category Key points

Advantages May improve preoperative cooperation and facilitate smoother perioperative management; provides anxiolysis and
sedation with relatively limited respiratory depression; may reduce postoperative agitation and support calmer recovery.

Risks Bradycardia and hypotension; may be insufficient as a sole agent for more invasive or prolonged procedures; evidence

Administration routes

in dental patients with intellectual disability remains limited and largely indirect.

Intranasal: convenient and noninvasive; Oral: easy to administer but absorption may be less predictable; Intravenous: al-
lows titration and rapid adjustment but requires monitoring and venous access. Choice of route should depend on patient
cooperation, procedure type, and clinical setting.

Monitoring priorities

Continuous monitoring of heart rate, blood pressure, oxygen saturation, and level of sedation; attention to airway pa-

tency and respiratory pattern despite the relatively favorable respiratory profile.

Candidate patient
populations

Patients with intellectual disability who have anxiety, poor cooperation, or difficulty tolerating dental procedures; pa-
tients requiring premedication before general anesthesia or procedural sedation.

(2022) assigned 50 adults with ID undergoing dental or maxil-
lofacial surgery to dexmedetomidine infusion (2 pg/kg/h) ver-
sus control. The drug improved hemodynamic stability,
reduced postoperative agitation, and did not delay recovery
[17]. Cant et al. (2023) similarly observed effective sedation and
low opioid requirements in 16 children with autism receiving
dexmedetomidine premedication [12]. Collectively, these pre-
liminary findings suggest that dexmedetomidine may be a
potentially useful sedation option for selected patients with
intellectual disabilities, although the evidence base remains
small, heterogeneous, and largely indirect. Definitive conclu-
sions regarding its safety and efficacy in this population await
larger, well-designed prospective studies.

4.3 Practical considerations and future directions

Effective dexmedetomidine dosing depends on the route of
administration and patient characteristics. Oral doses typically
range from 1-4 pg/kg, while intranasal administration at 2 pg/
kg reliably achieves sedation in pediatric patients. Intravenous
use generally involves a loading dose of 0.5-1 pg/kg follow-
ed by a maintenance infusion of 0.2—0.7 pg/kg/h. Continuous
monitoring of respiratory and cardiovascular parameters is
essential, particularly during intravenous administration. Se-
dation and behavioral scoring systems can help guide titration
and optimize patient cooperation. Integrating dexmedetomi-
dine into multimodal anesthetic regimens can reduce reliance
on opioids and benzodiazepines, contributing to smoother
recoveries and fewer respiratory complications. Nevertheless,
individual responses vary, and clinicians should remain vigi-
lant for bradycardia and hypotension.

Future research should move beyond broad evaluations of dex-
medetomidine in mixed procedural sedation populations and
focus specifically on dental patients with ID. Multicenter pro-
spective trials are needed, ideally comparing dexmedetomi-
dine-based regimens with commonly used alternatives such
as midazolam, propofol, ketamine, or combination protocols.
Importantly, future studies should prespecify stratified analy-
ses by comorbidity profile, including autism spectrum disor-
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der-associated ID, Down syndrome, cerebral palsy, epilepsy,
obstructive sleep apnea, congenital heart disease, and chronic
psychotropic medication use. Such designs would help deter-
mine not only whether dexmedetomidine is effective, but also
which subgroups are most likely to benefit and which may be at
risk of adverse effects.

Table 1 summarizes practical clinical considerations for the
use of dexmedetomidine in dental patients with ID. These con-
siderations are based on limited direct evidence, selected indi-
rect evidence, and clinical interpretation, and should not be
interpreted as definitive practice recommendations.

5 CONCLUSION

Dexmedetomidine is a sedative agent with a mechanistically
distinct profile and several pharmacological advantages that
have been evaluated across various oral and maxillofacial sur-
gery contexts. Its ability to provide cooperative sedation while
largely preserving respiratory function may be particularly
advantageous for children and selected patients with intellec-
tual disabilities, although hemodynamic effects such as brady-
cardia and hypotension require careful monitoring. Current
evidence suggests that dexmedetomidine may have potential
as a sedative adjunct for selected dental procedures because of
its anxiolytic profile, facilitation of perioperative cooperation,
and limited respiratory depressant effects. However, evidence
specifically addressing patients with ID undergoing dental
treatment remains limited, indirect, and heterogeneous. Im-
portantly, ID represents a highly diverse clinical population
with substantial variability in cognitive function, behavioral
phenotype, communication ability, sensory sensitivity, comor-
bidity burden, and perioperative risk profile. Accordingly, dex-
medetomidine use in this setting should be individualized to
patient characteristics, procedure complexity, airway consider-
ations, and institutional expertise rather than applied through
a uniform sedation approach. Future research should move
beyond generalized evaluations of sedative efficacy and focus
on precision-oriented perioperative strategies for special-needs
populations.
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