
1Department of Anesthesiology and Perioperative Medicine, UZ Brussel, Jette, Belgium.

Corresponding author: E.V. Pintor Gallardo, Department of Anesthesiology and Perioperative Medicine, UZ Brussel, 
Jette, Belgium. Email: pintor0898@outlook.com 

Dexmedetomidine in Pediatric Adenotonsillectomy: Enhancing 
Analgesia and Recovery while Minimizing Opioid-Related Risks:
A Narrative Review 

Acta Anaesth. Bel., 2026, 77 (3): 247-259	 Review

Pintor Gallardo E. V.1, Vanhonacker D.1, De Cuyper H.1

	 	 247

Abstract 

Background: Pediatric adenotonsillectomy is frequently complicated by intense postoperative pain, emergence 
agitation (EA), and postoperative nausea and vomiting (PONV). Opioid-based regimens exacerbate these 
challenges through dose-dependent respiratory depression, presenting a critical risk for children with 
obstructive sleep apnea (OSA). 

Objectives: This narrative review evaluates the clinical utility, pharmacology, and dosing strategies of 
dexmedetomidine as a core component of multimodal, opioid-sparing anesthesia in pediatric adenotonsillectomy.

Methods: A targeted literature search was conducted across PubMed, Cochrane Library, and Google Scholar, 
identifying 46 relevant peer-reviewed studies focusing on dexmedetomidine’s efficacy, safety, and clinical 
outcomes in this surgical cohort. 

Results: Synthesized evidence demonstrates that intraoperative dexmedetomidine, administered either 
intravenously or intranasally, significantly reduces perioperative opioid consumption and stabilizes 
hemodynamics. Crucially, it mitigates the incidence of EA and PONV without causing respiratory depression 
– a vital safety advantage for OSA patients who exhibit a three-fold higher susceptibility to opioid-related 
airway complications. While a minor prolongation of emergence times may occur, the overall recovery quality 
is superior to conventional regimens utilizing midazolam or fentanyl. Emerging data also support the synergistic 
integration of dexmedetomidine with adjuncts such as intravenous (IV) lidocaine or esketamine to further 
optimize the post-operative course (Table I).

Conclusion: Dexmedetomidine facilitates a reliable shift toward safer, opioid-sparing pediatric anesthesia. Its 
integration into protocol-driven multimodal pathways provides a superior safety-efficacy balance, particularly 
for high-risk cohorts, though further large-scale trials remain warranted to standardize dosing regimens across 
diverse pediatric populations.

Key words: Adenotonsillectomy, Dexmedetomidine, Emergence Agitation, Obstructive Sleep Apnea (OSA), 
Opioid-Sparing Analgesia, Pediatric Anesthesia, Postoperative Pain.

Introduction

Adenotonsillectomy remains one of the 
most frequently performed pediatric surgical 
interventions globally, primarily indicated 
for recurrent tonsillitis and obstructive sleep-
disordered breathing (SDB), including obstructive 
sleep apnea (OSA)1–4. Despite its routine nature, 
the procedure presents substantial perioperative 

challenges. These are compounded by the unique 
pediatric physiological profile, characterized by a 
limited functional residual capacity and a vulnerable 
airway, which result in narrow therapeutic 
windows for traditional sedative and analgesic 
agents5-7. Major perioperative morbidities, such as 
intense postoperative pain, emergency agitation 
(EA), and postoperative nausea and vomiting 
(PONV), significantly contribute to perioperative 
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related adverse effects, most notably dose-dependent 
respiratory depression4,13. These risks are critically 
compounded in children with OSA, who exhibit a 
pathological susceptibility to upper airway collapse 
and a diminished ventilatory drive when exposed 
to μ-opioid receptor agonists2,10,14.Consequently, 
optimizing perioperative care necessitates a 
meticulous balance: achieving profound analgesia 
and stable sedation while simultaneously 

stress for both children and their parents1,2. The high 
incidence of EA is particularly associated with the 
use of volatile anesthetics such as sevoflurane2,4,8,9. 
While EA causes significant distress for patients 
and caregivers, it is also linked to increased 
postoperative pain scores and the presence of 
underlying OSA, further complicating the clinical 
recovery phase2,7,10-12. Conventional postoperative 
pain management is frequently hampered by opioid-

Table I. — Patient characteristics are expressed as mean (SD) or number of patients.

Drug / Strategy Primary Mechanism Clinical Benefits in Pediatric 
Adenotonsillectomy

Key Clinical Considerations & Limitations

Dexmedetomidine ɑ2-adrenoceptor agonist. 
Central inhibition of 

norepinephrine release.

Reduces EA/ED, blunts 
airway reflexes, opioid-

sparing.

May cause dose-dependent bradycardia 
and hypotension; can prolong PACU stay 
due to sedation; caution in children with 

significant cardiovascular disease.

Acetaminophen Non-opioid analgesic. 
Central COX inhibition 

and serotonergic pathway 
modulation.

Provides stable baseline 
analgesia; high safety 

profile.

Limited anti-inflammatory effect; 
insufficient as sole analgesic after 

tonsillectomy; hepatotoxicity possible in 
overdose or severe hepatic impairment.

Ibuprofen / 
Diclofenac

NSAID. Peripheral and 
central COX-1/2 inhibition

Potent anti-inflammatory 
effect; reduces post-

operative swelling and 
opioid requirements.

Historical concerns regarding postoperative 
hemorrhage, although current evidence 

supports safe use at recommended doses; 
gastrointestinal and renal adverse effects 

possible with repeated administration.

Lidocaine (IV) Local anesthetic. Sodium 
channel blockade; anti-

inflammatory.

Reduces opioid requirements 
and systemic inflammation.

Requires careful dosing and monitoring 
for local anesthetic systemic toxicity 
(LAST); potential neurological and 

cardiovascular adverse effects at high 
plasma concentrations; pediatric evidence 

remains limited.

Ketamine / 
Esketamine

NMDA antagonist. Non-
competitive antagonism of 

NMDA receptors

Preventative analgesia; 
prevents opioid-induced 

hyperalgesia.

Risk of postoperative dysphoria, 
hallucinations, increased secretions, and 

delayed recovery at higher doses; evidence 
for routine use in pediatric tonsillectomy 

remains heterogeneous.

Intravenous 
Dexamethasone

Glucocorticoid receptor 
agonist; anti-inflammatory 

and central antiemetic 
effects.

Significant reduction 
in PONV; reduces 

postoperative pain and 
shortens time to first oral 

intake.

Strongly recommended by PROSPECT and 
AAO-HNS as a single intraoperative dose 

(0.15–0.5 mg/kg).

Local Anesthetic 
Infiltration

Voltage-gated sodium 
channel blocker; inhibits 
nociceptive transmission.

Provides effective 
immediate post-

tonsillectomy analgesia; 
reduces early emergence 

agitation and opioid 
requirements.

Peritonsillar infiltration or glossopharyngeal 
nerve block; meticulous technique required 
to avoid intravascular injection and airway 

compromise.

Gabapentinoids 
(e.g., Gabapentin)

ɑ2/ δ subunit ligands of 
voltage-gated calcium 

channels; reduces 
neurotransmitter release.

Potential reduction in 
preoperative anxiety 

and severe rescue opioid 
consumption.

Limited pediatric data in routine 
adenotonsillectomy; risk of prolonged 
sedation and respiratory depression, 

especially in children with severe OSA.

Note: COX, cyclooxygenase; EA, emergence agitation; ED, emergence delirium; IV, intravenous; NMDA, N-methyl-D-aspartate; OSA, obstructive 
sleep apnea.
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implementing opioid-sparing strategies to mitigate 
airway and hemodynamic complications2,14,15. In this 
clinical context, dexmedetomidine, a highly selective 
α2-adrenergic receptor agonist, has emerged as 
a pivotal adjunct. By providing dose-dependent 
sedation, anxiolysis, and analgesia without clinically 
significant respiratory depression, dexmedetomidine 
addresses the fundamental limitations of traditional 
anesthetic regimens2,16. The versatility of this agent 
allows it to function effectively as a primary sedative 
or an anesthetic adjunct in both the operating suite 
and the intensive care unit2,17. Its robust safety profile 
is further underscored by recent systematic evidence 
confirming its efficacy and stability even in neonatal 
populations, reinforcing its reliability across the 
pediatric developmental spectrum7,16,18.

As the clinical landscape shifts toward 
opioid-sparing and multimodal pathways, 
dexmedetomidine is increasingly recognized as 
a cornerstone of modern pediatric anesthesia4,19. 
Its application has expanded from supplementary 
sedation to a fundamental component of multimodal 
analgesic strategies9,17,19. This narrative review 
synthesizes contemporary evidence regarding the 
clinical utility of dexmedetomidine in pediatric 
adenotonsillectomy. It evaluates the agent’s 
pharmacological profile, mechanisms of action, 
and efficacy in reducing postoperative morbidity, 
with a specific emphasis on its integration into 
protocol-driven, opioid-sparing pathways to 
optimize outcomes in this high-risk population.

What is already known

●	 Pediatric adenotonsillectomy is associated 
with high incidences of emergence agitation and 
severe postoperative pain2,8.

●	 Children with OSA exhibit a heightened 
susceptibility to opioid-induced respiratory 
depression and upper airway collapse3,14.

What this article adds

●	 A comprehensive synthesis of current 
clinical evidence supporting dexmedetomidine as a 
primary opioid-sparing sedative-analgesic agent in 
pediatric ear, nose and throat (ENT) surgery.

●	 A stratified, stepwise clinical pathway for 
integrating intranasal (IN) and intravenous (IV) 
dexmedetomidine into multimodal, opioid-sparing 
recovery protocols.

Methods 
Search Strategy and Study Selection

A targeted literature search was conducted across 
PubMed, the Cochrane Library, and Google 

Scholar to identify publications relevant to the 
perioperative use of dexmedetomidine in pediatric 
adenotonsillectomy from database inception 
through October 2025. The search strategy utilized 
a combination of Medical Subject Headings 
(MeSH) and free-text keywords, including: 
dexmedetomidine, child, adenoidectomy, 
tonsillectomy, postoperative pain, emergence 
delirium, opioid-sparing, postoperative nausea 
and vomiting, hemodynamics, obstructive sleep 
apnea, and α2 adrenergic receptor agonists. 
Boolean operators (AND, OR) were applied to 
optimize search sensitivity, and the reference lists 
of retrieved articles were manually screened to 
identify additional relevant literature.
Studies were considered for inclusion if they 
evaluated pediatric populations (defined as 
patients from birth up to 18 years of age) 
undergoing adenoidectomy, tonsillectomy, or 
adenotonsillectomy where dexmedetomidine was 
evaluated. 

Primary consideration was given to randomized 
controlled trials, cohort studies and systematic 
reviews. Additionally, select case reports, case 
series, and international guideline documents were 
included where they provided critical insights into 
specific dosing regimens, safety profiles, or high-
risk clinical scenarios (e.g., severe OSA).  
Data Synthesis and Methodological Approach

Given the narrative nature of this review, a 
formal systematic-review methodology, protocol 
registration, and comprehensive risk-of-bias 
assessments were not undertaken. Consequently, 
the study selection process may be subject to 
inherent publication and reporting biases.

Due to the marked heterogeneity in study 
designs, age cohorts, dexmedetomidine dosing 
regimens and outcome measures, a statistical meta-
analysis was not feasible. Instead, clinical data were 
synthesized narratively and organized according to 
major clinical themes: pharmacological profiles, 
emergence agitation management, multimodal non-
opioid analgesia, alternative sedative comparisons, 
and protocol-driven clinical pathways. Ultimately, 
a total of 46 relevant peer-reviewed publications 
were selected to inform the final narrative synthesis 
(Table II).

Pharmacological Profile and Mechanism of 
Action of Dexmedetomidine
Sedative and Analgesic Pathways 

The sedative properties of dexmedetomidine 
are primarily mediated through the inhibition of 
neuronal firing in the locus coeruleus within the 
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brainstem (Figure 1)7,17. By activating presynaptic 
α2-adrenoceptors, the drug inhibits the release 
of norepinephrine, leading to a reduction in 
sympathetic tone and a subsequent decrease in 
blood pressure and heart rate7,17,20. Unlike gamma-
aminobutyric acid (GABA)-ergic sedatives, this 
mechanism induces a state of cooperative sedation 
where patients can be easily transitioned from 
sleep to wakefulness for clinical assessment, 
ensuring a stable respiratory drive because the 
pharmacological effect is centered on the locus 
coeruleus rather than the medullary respiratory 
control centers (Figure 1)3,7,16,17. Beyond sedation, 
dexmedetomidine offers potential neuroprotective 
and cardioprotective benefits, extending its clinical 
utility in complex surgical cases9,16,17,19.

Clinical data indicate that its perioperative 
use can reduce volatile anesthetic and opioid 
requirements by 30% to 50%, significantly 
prolonging the time to first rescue analgesia without 

predictably delaying overall hospital discharge 
times4,15,17. Furthermore, its anxiolytic properties 
stem from the profound attenuation of systemic 
sympathetic outflow13,16,17.

Pediatric Pharmacokinetics, Routes, and Dosing 
Strategies  

Dexmedetomidine is distinguished by its unique 
ability to provide dose-dependent sedation, 
analgesia, and anxiolysis with minimal impact on 
respiratory drive1,2,4,15,16,20. It can be administered 
via IV, intramuscular (IM), IN, and buccal 
routes1,15,21,22. Its pharmacodynamic profile stems 
from an exceptional affinity for α2-receptors, with 
an α2:α1 selectivity ratio of approximately 1620:1, 
exceeding that of clonidine by nearly eightfold 
(Table I)1,2,13,17,20.

The clinical integration of dexmedetomidine 
in pediatric adenotonsillectomy utilizes diverse 
administration routes tailored to specific 

Fig. 1 — Pharmacological mechanisms and neuroanatomical sites of 
action of dexmedetomidine. Dexmedetomidine induces sedation via the 
locus coeruleus and provides analgesia through α2-receptor activation in 
the dorsal horn of the spinal cord. The absence of activity in the medullary 
respiratory centers accounts for the preservation of ventilatory drive. 

Source: Author-generated.
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perioperative requirements. IV dosing – typically 
administered as a bolus of 0.5-1.0 µg/kg followed 
by a maintenance infusion of 0.2-0.7 µg/
kg/h – remains the gold standard for achieving 
intraoperative hemodynamic stability and robust 
analgesia23,24. Conversely, the IN route (2-4 µg/
kg, administered 30 to 60 minutes pre-induction) 
has emerged as a cornerstone of non-invasive 
premedication1,15,22,25. This approach is particularly 
advantageous for needle-phobic or highly anxious 
children, as it facilitates a tranquil induction and 
significantly reduces the incidence of EA15,25,26. 

Dose-response investigations for IN 
dexmedetomidine indicate that efficacy is highly 
dependent on the selected concentration. Higher 
preoperative IN doses produce a deeper sedative 
plane and more effective blunting of cardiovascular 
arousal during induction15,25. However, mild 
dose-dependent reductions in heart rate occur, 
necessitating individualized dosing, particularly 
in younger children or those with restricted 
cardiovascular reserve15,27.

The cl inical  pharmacokinet ics  of 
dexmedetomidine are characterized by a rapid 
distribution phase and a terminal elimination 
half-life of approximately two to three hours 
in healthy adults. However, in the pediatric 
population, significant inter-individual variability 
exists due to age-related maturation of organ 
function and clearance mechanisms7,11. The drug 
undergoes extensive hepatic metabolism via 
glucuronidation and cytochrome P450-mediated 
pathways, making its clearance highly dependent 
on hepatic blood flow7,13. IN and buccal routes offer 
reliable bioavailability (approximately 65-80%), 
providing non-invasive alternatives for anesthetic 
premedication1,13,15,21.

Comparative Efficacy with Alternative Sedatives 

When evaluated against traditional agents, 
dexmedetomidine occupies a distinct therapeutic 
niche. Midazolam, a GABA-receptor agonist, 
remains the most widely used sedative for pediatric 
premedication due to its effective sedation, 
anxiolysis, and anterograde amnesia 1,15. However, 
its use is associated with adverse effects, including 
postoperative behavioral changes, hiccups, and 
paradoxical hyperactive reactions. Comparative 
pediatric data highlight varying efficacy profiles 
depending on the route of administration; while IN 
dexmedetomidine provides superior preoperative 
sedation and superior EA prophylaxis compared to 
oral midazolam or buccal formulations without the 
risk of paradoxical excitation, midazolam may still 
offer more optimal conditions specifically during 
mask induction (see Table II)1,15.

While short-acting hypnotics like propofol may 
facilitate faster early awakening, dexmedetomidine 
offers more sustained postoperative analgesia and 
behavioral continuity during the critical operating 
room to post-anesthesia care unit (PACU) 
transition2,20. Similarly, compared to traditional 
μ-opioid receptor agonists, it achieves adequate 
agitation control and improved extubation quality 
without escalating respiratory or gastrointestinal 
side effects28–30. Although its safety profile is 
favorable, clinicians must remain vigilant for 
transient bradycardia and hypotension, which are 
generally predictable and reversible through dose 
titration or anticholinergic intervention1,7,10,11,19,31. 
Recent data from neonatal populations suggest that 
even in fragile patients, the hemodynamic impact 
of dexmedetomidine remains manageable and 
clinically stable18.

  
Dexmedetomidine for Prevention and 
Management of Emergence Agitation

The perioperative management of pediatric 
adenotonsillectomy presents a unique clinical 
paradox. Clinicians must navigate the requirement 
for potent analgesia to address intense postoperative 
pain and high rates of EA, while simultaneously 
mitigating the risks of PONV and life-threatening 
airway obstruction2,8. These challenges are acutely 
exacerbated in the subpopulation of children 
with OSA, who exhibit a heightened sensitivity 
to the respiratory depressant effects of opioids, 
characterized by a diminished ventilatory drive and 
an increased risk of upper airway collapse during the 
recovery phase3,4,14. Dexmedetomidine effectively 
addresses this complex clinical triad - pain, agitation, 
and respiratory safety - offering a stable alternative 
to traditional opioid-heavy regimens2,6,12,14. 

Pathophysiology and Risk Factors of EA  

EA remains a prevalent complication in pediatric 
anesthesia following sevoflurane administration, 
with reported incidences as high as 80%20. While 
EA is a primary driver of perioperative distress, 
it also compromises institutional efficiency by 
delaying discharge and imposing a significant 
burden on nursing staff and caregivers2,5,20. It is 
characterized by an acute period of restlessness, 
inconsolable crying, and complex neurocognitive 
disturbances. The precise pathophysiology 
of emergence delirium remains elusive; it is 
increasingly recognized as a multifactorial 
phenomenon2,8,20. Key contributors encompass 
pharmacological triggers, specifically the rapid 
washout of sevoflurane, alongside psychological 
immaturity, genetic susceptibility, preschool 
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age, preoperative anxiety, and otolaryngologic 
procedures2,8,11,12,20,25,32,33. 

Recent retrospective evidence suggests that 
while emergence delirium may not invariably 
prolong hospital stay, it is significantly associated 
with higher postoperative pain scores and the 
presence of OSA, underscoring the importance 
of preoperative risk stratification and the 
implementation of prophylaxis in vulnerable 
cohorts10–12,14.

Clinical Evidence for Prophylactic Regimens  

Accumulating clinical trials confirm that 
prophylactic peri-extubation administration of 
dexmedetomidine – ranging from low-dose (0.3 
µg/kg) to higher-dose (0.5-1.0 µg/kg) IV boluses 
– significantly attenuates both the incidence and 
severity of sevoflurane-induced EA compared to 
placebo, propofol, or traditional sedatives2,11,20. Data 
suggest a dose-dependent efficacy profile where 
higher doses optimize EA prophylaxis, requiring 
vigilant monitoring for associated bradycardia; 
crucially, these tailored regimens generally 
achieve smoother transitions without clinically 
relevant prolongations of recovery or PACU stay 
times2,20,21. Case-control studies specifically focused 
on tonsillectomy under sevoflurane anesthesia 
further corroborate these findings, demonstrating 
significantly improved recovery profiles with 
dexmedetomidine administration (see Table II for 
key trials)4,10,11,14,20,27,34,35.

Synergistic multimodal strategies have 
also shown efficacy; the combination of 
dexmedetomidine with low-dose alfentanil 
markedly attenuates EA32. Furthermore, dexmede-
tomidine has demonstrated superior efficacy 
compared to oral midazolam, gabapentin, 
fentanyl, or tramadol in facilitating a tranquil 
transition to wakefulness28–30,36. This clinical utility 
is particularly relevant for pediatric patients with 
complex neurological comorbidities, such as 
Krabbe disease, where dexmedetomidine has been 
instrumental in preventing severe postoperative 
agitation and ensuring clinical stability19,37,38.  

Dexmedetomidine in Multimodal Opioid-
Sparing Analgesia 
Opioid-Sparing Capacity and Guideline 
Integration  

Intraoperative dexmedetomidine serves as an 
effective non-opioid adjunct within multimodal 
protocols, reducing cumulative rescue morphine 
requirements in the PACU by nearly 50% (Table 
I)4,8,12,39. This opioid-sparing capacity is increasingly 
leveraged alongside baseline acetaminophen or 

non-steroidal anti-inflammatory drugs (NSAIDs) 
to facilitate near-total opioid avoidance during 
ambulatory recovery, aligning with contemporary 
clinical practice guidelines10,15,37,40,41. In contrast 
to traditional GABAergic sedatives and opioids, 
dexmedetomidine uniquely preserves the 
patient’s ventilatory drive, establishing it as a 
critical adjunct for children with compromised 
respiratory reserve2,15,16,20. Pharmacodynamic 
models confirm that even at higher concentrations, 
dexmedetomidine preserves the hypercapnic 
ventilatory response and upper airway clarity7,17.

These mechanistic advantages translate into 
meaningful clinical benefits in high-risk surgical 
populations. Patel et al. (2010) evaluated 
continuous intraoperative dexmedetomidine 
infusion in pediatric patients with OSA undergoing 
tonsillectomy and found significant reductions in 
emergence agitation and postoperative opioid 
requirements, without an associated increase 
in respiratory adverse events, underscoring its 
suitability for high-risk airway populations4,14,26,42.  

The ‘KetoDex’ Approach in High-Risk Cohorts  

The integration of esketamine into 
dexmedetomidine-based regimens has garnered 
significant interest. As an N-methyl-D-aspartate 
(NMDA) receptor antagonist, esketamine provides 
potent analgesia and antihyperalgesic effects at 
subanesthetic doses with minimal respiratory 
depression6,9,16,22. In pediatric cohorts, esketamine 
and dexmedetomidine provide comparable 
sedation quality and respiratory stability during 
drug-induced sleep endoscopy (DISE) in patients 
with OSA, though esketamine is characterized 
by a more rapid onset and deeper initial sedative 
plane4,6.

The synergistic application of these agents 
– frequently termed the “KetoDex” approach – 
shows particular promise in the prevention of 
EA (Table I, Table II). Evidence indicates that 
the KetoDex combination significantly reduces 
the incidence and severity of EA compared to 
ketamine monotherapy in children undergoing 
adenotonsillectomy9,25,27. The pharmacological 
rationale lies in their complementary physiological 
profiles: the sympathomimetic properties 
of esketamine counteract the sympatholytic 
propensity for bradycardia and hypotension 
induced by dexmedetomidine7,19,27. The resulting 
balanced anesthetic plane is characterized by 
enhanced analgesia, cardiovascular stability, and 
a tranquil emergence6,9,22,25. These collaborative 
findings are reflected in our proposed multimodal 
framework, where dexmedetomidine serves as the 
core sedative-analgesic pathway and esketamine is 
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incorporated as an optional intraoperative adjunct 
for high-risk cohorts2,4,9,22,37,41.

Proposed Evidence-Informed Dexmede-
tomidine-Based Clinical Pathway

To integrate the evidence discussed into clinical 
practice, we propose a standardized multimodal 
anesthetic algorithm specifically tailored for 
pediatric adenotonsillectomy. This pathway 
represents a paradigm shift from reactive pain 
management toward proactive, preventative 
non-opioid analgesia, aiming to optimize 
hemodynamic stability and profound analgesia 
while systematically minimizing perioperative 
opioid exposure.

Preoperative and Intraoperative Management 

The clinical pathway outlines a structured 
clinical framework divided into three sequential 
perioperative phases (Figure 2). The preoperative 
phase focuses on establishing reliable, non-
invasive anxiolysis and EA prophylaxis, which 
is most applicable for children older than 1 
year of age1,15,22,40. The administration of IN 
dexmedetomidine (2-4 µg/kg) serves a dual 
purpose: it facilitates a smooth mask induction and 
establishes the baseline necessary for postoperative 
behavioral stability2,4,15,25. Given the risk of dose-

dependent hemodynamic shifts, standard clinical 
monitoring is mandatory15,24,27.

Intraoperatively, the protocol relies on the 
synergistic actions of non-opioid adjuncts to 
maintain a stable anesthetic plane. Centered on 
an IV dexmedetomidine bolus (0.5 µg/kg), the 
regimen incorporates IV lidocaine (1.5 mg/kg), 
acetaminophen (15 mg/kg), and scheduled NSAIDs 
such as diclofenac (1 mg/kg) or ibuprofen (5 - 10 
mg/kg)4,37,41,43. For patients with severe OSA or 
those exhibiting high baseline anxiety, esketamine 
may be incorporated as an optional intraoperative 
adjunct within this multimodal framework to 
leverage the synergistic ‘KetoDex’ effect while 
maintaining respiratory and hemodynamic 
stability6,9,22,25,27. Furthermore, in strict alignment 
with international evidence-based guidelines, a 
single intraoperative dose of IV dexamethasone 
(0.15-0.5 mg/kg; maximum single dose of 10 
mg) is routinely administered to provide powerful 
synergistic antiemetic and anti-inflammatory 
properties40,41. By attenuating the sympathetic surge 
associated with tracheal intubation and surgical 
noxious stimuli, dexmedetomidine promotes 
superior perioperative hemodynamic stability31,44. 

Furthermore, this combined non-opioid 
approach frequently eliminates the requirement 
for intraoperative opioids, ensuring that pediatric 
patients maintain protective airway reflexes and 

 Fig. 2 — Proposed evidence-informed multimodal opioid-sparing perioperative management pathway for pediatric adenotonsillectomy. 
The schematic flow outlines a structured clinical framework divided into three sequential perioperative phases: (1) preoperative 
anxiolysis and preparation, (2) intraoperative multimodal opioid-sparing anesthesia utilizing non-opioid adjuncts, and (3) structured 

postoperative recovery focusing on emergence agitation screening and tailored rescue analgesia.
Note: EA, emergence agitation; FLACC scale, face, legs, activity, cry, consolability scale; OSA, obstructive sleep apnea; PACU, Post-Anesthesia Care 
Unit; PAED scale, pediatric anesthesia emergence delirium scale; PONV, postoperative nausea and vomiting; TIVA, total intravenous anesthesia. An 
illustrative, evidence-informed clinical approach developed by the authors and should not be considered a validated international consensus protocol 

or guideline.
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minimal residual sedation3,14,37,40. As demonstrated 
by Guo et al.,45 intraoperative dexmedetomidine 
significantly reduces the minimum alveolar 
concentration (MAC) of sevoflurane required for 
deep extubation, facilitating smoother emergence 
conditions and significantly decreasing airway 
reflex reactivity2,17,20,45.

Postoperative Surveillance and Rescue Analgesia 

The postoperative phase prioritizes a quiet 
recovery within the PACU. Monitoring is 
guided by validated tools such as the Face, Legs, 
Activity, Cry, Consolability (FLACC) or Pediatric 
Anesthesia Emergence Delirium (PAED) scales to 
ensure objective pain and agitation assessment5,14,40. 
Within this multimodal framework, secondary 
rescue analgesia is achieved through scheduled 
non-opioid therapies. Should these measures 
prove insufficient for refractory pain, low-dose 
opioids are reserved as the primary opioid rescue 
agent, with special care and monitoring in OSA-
patients4,14,37,41. While clinicians must remain 
mindful of potential pharmacological trade-
offs, such as a minor prolongation of awakening 
times compared to opioid-centric techniques, 
the profound reduction in total opioid burden 
represents a critical safety advantage, especially in 
the OSA subpopulation4,10,20,25,31,37,46. 

  
Clinical Limitations, Heterogeneity, and 
Safety Nuances 

Despite the promising therapeutic profile of 
dexmedetomidine, clinical implementation 
requires a careful evaluation of its potential adverse 
effects and the limitations of the current literature. 
The drug’s potent activation of central and 
peripheral α2-adrenergic receptors is inherently 
associated with dose-dependent cardiovascular 
effects. Clinical trials frequently report transient 
episodes of bradycardia and hypotension, which 
demand vigilant monitoring, particularly when 
high IV loading doses or rapid boluses are 
administered1,10,15,27,31. Furthermore, the clinical 
efficacy of dexmedetomidine is not universally 
superior across all trial designs. Several studies 
have yielded neutral findings, demonstrating 
inconsistent benefits in postoperative pain scores 
compared to high-dose opioids or regional 
techniques12,29,33,41.

A major practical concern with escalated or 
continuous dosing regimens is the potential for a 
prolonged recovery profile, resulting in delayed 
emergence and extended stays in the PACU10,20,26,31. 
This kinetic profile potentially undermines the 
primary goal of rapid, predictable discharge in 

pediatric ambulatory surgery. Finally, interpreting 
the available evidence is significantly challenged by 
the profound heterogeneity across published trials, 
which vary widely regarding age cohorts, surgical 
techniques, administration routes (IN versus IV), 
and baseline co-analgesics11,12. Clinicians must also 
acknowledge an inherent risk of publication bias 
within this domain, as studies reporting highly 
favorable outcomes regarding EA and opioid 
reduction are disproportionately more likely to be 
published than small-scale trials demonstrating 
neutral or negative findings11,25,33,35. 

  
Conclusion 

Dexmedetomidine appears to be a valuable adjunct 
within multimodal perioperative management for 
pediatric adenotonsillectomy. Current evidence 
suggests that it may reduce EA, decrease 
perioperative opioid requirements, and improve 
recovery while maintaining a favorable respiratory 
safety profile, particularly in children with 
OSA. However, the available evidence remains 
heterogeneous with respect to study design, sample 
size, administration routes, and dosing strategies; 
therefore, the findings should be interpreted with 
caution. Clinicians should remain aware of dose-
dependent adverse effects, including transient 
bradycardia, hypotension, and prolonged sedation. 
Further well-designed multicenter randomized 
controlled trials are needed to establish optimal 
dosing strategies and confirm the long-term safety 
of dexmedetomidine in pediatric ENT surgery.
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