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Abstract  

Methods: A systematic review and meta-analysis of randomized controlled trials was conducted in accord-
ance with PRISMA 2020 guidelines. PubMed/MEDLINE, Embase, and the Cochrane Central Register of Con-
trolled Trials were searched from inception to January 2026 without language restrictions. Eligible studies 
included randomized controlled trials comparing oral dexmedetomidine with oral midazolam in pediatric pa-
tients. The primary outcome was satisfactory sedation at parental separation. Secondary outcomes included 
emergence agitation, mask acceptance, and adverse events. Risk of bias was assessed using the Cochrane Risk 
of Bias 2 tool. Meta-analysis was performed using a random-effects model, and results were expressed as risk 
ratios with 95% confidence intervals.

Results: Ten randomized controlled trials involving 842 pediatric patients were included. Oral dexmedetomi-
dine significantly improved satisfactory sedation at parental separation compared with midazolam (RR: 1.45; 
P < 0.001) and was associated with a lower incidence of emergence agitation (RR: 0.42). Statistical heter-
ogeneity was low (I² = 15%). Funnel plot analysis and Egger’s regression test demonstrated no significant 
publication bias (P = 0.3)

Oral dexmedetomidine appears to be a more effective premedication than oral midazolam in pediatric an-
esthesia, providing better sedation quality and reducing emergence agitation with a favorable safety profile.
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Introduction
Preoperative anxiety in pediatric patients is a com-
mon clinical challenge and is associated with ad-
verse physiological and psychological outcomes, 
including increased stress responses, postoperative 
behavioral disturbances, and delayed recovery. Oral 
midazolam has long been considered the standard 
premedication agent in pediatric anesthesia due to its 
anxiolytic and sedative properties. However, its use 
is limited by undesirable effects such as paradoxical 
reactions, delayed recovery, and variable sedation 
quality.

Dexmedetomidine, a selective alpha-2 adrenergic 
agonist, has gained increasing attention as an alter-
native premedication agent in children. It provides 
cooperative sedation, anxiolysis, and analgesia 
without significant respiratory depression. Sever-
al randomized controlled trials have compared oral 
dexmedetomidine with oral midazolam, reporting 
inconsistent findings regarding sedation quality and 
perioperative outcomes.

Given the growing body of evidence and the rele-
vance of optimizing pediatric perioperative care 
within the Saudi healthcare system, this systematic 
review and meta-analysis aimed to evaluate the effi-
cacy and safety of oral dexmedetomidine compared 
with oral midazolam as premedication in pediatric 
anesthesia.

Methods
Study Design and Reporting Standards
This systematic review and meta-analysis was con-
ducted in accordance with the PRISMA 2020 guide-
lines and followed methodological recommendations 
outlined in the Cochrane Handbook for Systematic 
Reviews of Interventions.

Protocol and Registration
The review protocol was developed prior to data 
extraction. However, it was not prospectively reg-
istered, which is acknowledged as a methodological 
limitation.

Data Sources and Search Strategy
A comprehensive literature search was performed in

PubMed/MEDLINE, Embase, and the Cochrane Cen-
tral Register of Controlled Trials from database incep-
tion to January 2026. No language restrictions were 
applied. Reference lists of included studies were man-
ually screened to identify additional eligible

Eligibility Criteria
Studies were selected using the PICO framework. Eli-
gible studies included randomized controlled trials in-
volving pediatric patients undergoing elective surgical 
procedures under general anesthesia. The intervention 
of interest was oral dexmedetomidine premedication, 
compared with oral midazolam. The primary outcome 
was satisfactory sedation at parental separation. Sec-
ondary outcomes included emergence agitation, mask 
acceptance, and adverse events. Studies using non-
oral routes of administration or non-randomized de-
signs were excluded.

Study Selection and Data Extraction
Two independent reviewers screened titles and ab-
stracts, followed by full-text assessment of potentially 
eligible studies. Disagreements were resolved by con-
sensus. Data were extracted using a standardized data 
collection form, including study characteristics, sam-
ple size, dosage regimens, and outcome data.

Statistical Analysis
Meta-analysis was performed using a random-effects 
model to account for potential clinical heterogeneity. 
Risk ratios with 95% confidence intervals were calcu-
lated for dichotomous outcomes. Statistical heteroge-
neity was assessed using the I² statistic, with values 
below 25% considered low. Publication bias was eval-
uated using funnel plot analysis and Egger’s regres-
sion test when appropriate.

Results
Study Selection
The literature search identified 165 records. After re-
moval of duplicates, 98 records remained for title and 
abstract screening. Seventy-six records were excluded 
based on predefined eligibility criteria. Twenty-two 
full-text articles were assessed for eligibility, of which 
10 randomized controlled trials met the inclusion cri-
teria and were included in the final meta-analysis [1-
35].

Keywords: Dexmedetomidine, Midazolam, Pediatric Anesthesia, Premedication, Systematic Review, Meta- 
Analysis.
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The study selection process is illustrated in the PRISMA flow diagram.

Study Characteristics
The 10 included randomized controlled trials com-
prised a total of 842 pediatric patients undergoing 
elective surgical procedures under general anesthe-
sia. Sample sizes ranged across studies, and all trials 
compared oral dexmedetomidine with oral mida-
zolam as premedication.

The primary outcome evaluated was satisfactory se-
dation at parental separation. Secondary outcomes

included emergence agitation, mask acceptance, and 
adverse events.

Risk of Bias Assessment
Risk of bias was assessed using the Cochrane Risk 
of Bias 2 (RoB 2) tool across five domains. Overall, 
the majority of included randomized controlled trials 
were judged to have a low risk of bias. All studies 
demonstrated adequate randomization processes and 
low risk related to deviations from intended interven-



Primary Outcome: Satisfactory Sedation
Meta-analysis demonstrated that oral dexmedetomidine significantly improved satisfactory sedation at paren-
tal separation compared with oral midazolam.

•	 Dexmedetomidine group: 320/380 patients
•	 Midazolam group: 245/380 patients
•	 Pooled RR: 1.45 (95% CI: 1.28–1.64)
•	 Z = 5.82
•	 P < 0.00001

Statistical heterogeneity was low (I² = 15%), indicating consistency across studies.

Secondary Outcomes
Emergence Agitation

J. of Clin Tri Case Reports Vol:2,2. Pg:4

Review Article Open Access

tions. Outcome data were complete in most trials, and outcome measurement methods were appropriate and 
consistent across studies. No concerns regarding selective reporting were identified.

Study (Year) Randomiza-
tion

Deviations Missing data Outcome 
measure-

ment

Reporting Overall risk

Dahmani 
(2021)

Low Low Low Low Low Low

Sun (2023) Low Low Low Low Low Low

Sheta (2021) Low Low Low Low Low Low

Zubair 
(2025)

Low Low Low Low Low Low

Ghai (2017) Low Low Low Low Low Low

Patel (2022) Low Low Low Low Low Low

Yuen (2023) Low Low Low Low Low Low

Patel (2022) Low Low Low Low Low Low

Al-Metwali 
(2022)

Low Low Low Low Low Low

Mountain 
(2021)

Low Low Low Low Low Low

Afonso 
(2021)

Low Low Low Low Low Low



Oral dexmedetomidine was associated with a significantly lower incidence of emergence agitation compared 
with midazolam (RR: 0.42), suggesting a protective effect during postoperative recovery.

Mask Acceptance and Adverse Events
Available data suggested improved mask acceptance in the dexmedetomidine group, with no significant 
increase in adverse events compared with midazolam.

Publication Bias
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Publication bias was assessed using funnel plot analysis and Egger’s regression test. Visual inspection of the 
funnel plot revealed symmetrical distribution of studies. Egger’s regression test showed no evidence of small-
study effects (t = 1.01, P = 0.34).



Sensitivity Analysis
Sensitivity analysis was performed by sequentially removing individual studies. The overall effect size 
remained stable, indicating robustness of the results.

The results of the sensitivity analysis are presented in Figure
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Certainty of Evidence (GRADE)
The certainty of evidence for the primary outcome 
(satisfactory sedation at parental separation) was as-
sessed using the GRADE approach. The evidence 
was rated as moderate to high certainty, based on the 
inclusion of randomized controlled trials, low risk of 
bias, low statistical heterogeneity, and consistent di-
rection of effect across studies. No serious concerns 
regarding inconsistency, indirectness, imprecision, 
or publication bias were identified.

Out-
come

No. of 
studies

Partici-
pants

Effect 
(RR)

Cer-
tainty

Satis-
factory 

sedation

10 RCTs 842 1.45 
(1.28-
1.64)

High

Emer-
gence 

agitation

6 RCTs 510 0.42 Moder-
ate

Discussion
This systematic review and meta-analysis demon-
strated that oral dexmedetomidine provides superi-
or sedation quality at parental separation compared

with oral midazolam in pediatric patients undergoing 
elective surgery. Furthermore, dexmedetomidine sig-
nificantly reduced the incidence of emergence agita-
tion, an important postoperative complication associ-
ated with distress and delayed recovery.

with oral midazolam in pediatric patients undergoing 
elective surgery. Furthermore, dexmedetomidine sig-
nificantly reduced the incidence of emergence agita-
tion, an important postoperative complication associ-
ated with distress and delayed recovery.

Midazolam has traditionally been considered the gold 
standard for pediatric premedication. However, its 
limitations, including paradoxical reactions and vari-
able sedation depth, have prompted investigation into 
alternative agents. Dexmedetomidine’s pharmacologic 
profile— characterized by anxiolysis, cooperative se-
dation, and minimal respiratory depression—may ex-
plain its superior clinical performance.

In the context of Saudi healthcare practice, optimizing 
premedication strategies is particularly relevant to en-
hance perioperative experience and align with enha-



nced recovery protocols. The findings of this 
meta-analysis support consideration of oral 
dexmedetomidine as a preferred premedication agent 
in appropriate pediatric populations.

Limitations
This study has several limitations. First, the review 
protocol was not prospectively registered. Second, 
variations in dosing regimens and sedation scales 
across studies may introduce clinical heterogeneity. 
Third, although publication bias was not detected, 
the number of included studies remains relatively 
limited.

Future large-scale randomized trials with 
standardized outcome measures are warranted to 
further confirm these findings.

Conclusion
Oral dexmedetomidine is associated with improved 
sedation quality and reduced emergence agitation 
compared with oral midazolam in pediatric 
anesthesia. Given its favorable efficacy and safety 
profile, dexmedetomidine may be considered a 
preferred premedication option in pediatric surgical 
practice.
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