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Abstract
Background: Midazolam is routinely used as preanesthetic medication in pediatric patients.
Recently, dexmedetomidine has emerged as an alternative as a premedicant. We aimed to add
more evidence about the efficacy and safety of two common routes of administration for pediat-
ric premedication: oral midazolam versus intranasal dexmedetomidine.
Methods: We systematically searched Randomized Controlled Trials (RCTs) involving patients ≤
18 years old undergoing preanesthetic medication and comparing intranasal dexmedetomidine
with oral midazolam. Risk Ratio (RR) and Mean Difference (MD) with 95% Confidence Intervals
(95% CI) were computed using a random effects model. Trial-sequential analyses were performed
to assess inconsistency.
Results: Sixteen RCTs (1,239 patients) were included. Mean age was 5.5 years old, and most pro-
cedures were elective. There was no difference in satisfactory induction or mask acceptance
(RR = 1.15, 95% CI 0.97−1.37; p = 0.11). There was a higher incidence of satisfactory separation
from parents in the dexmedetomidine group (RR = 1.40; 95% CI 1.13−1.74; p = 0.002). Dexmede-
tomidine was also associated with a reduction in the incidence of emergence agitation (RR =
0.35; 95% CI 0.14−0.88; p = 0.02). Heart rate and mean arterial pressure were marginally lower
in the dexmedetomidine group but without clinical repercussions.
Conclusion: Compared with oral midazolam, intranasal dexmedetomidine demonstrated better
separation from parents and lower incidence of emergence agitation in pediatric premedication,
without a difference in satisfactory induction. Intranasal dexmedetomidine may be a safe and
effective alternative to oral midazolam for premedication in pediatric patients.
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Introduction

The anxiety and stress in pediatric patients undergoing surgi-
cal procedures or imaging exams is one of the major chal-
lenges for anesthesiologists. Children might be uncooperative
or show physical resistance, which may make separation from
parents, mask application, and anesthesia induction difficult.
In fact, it has been reported that up to 60% of children suffer
from fear, stress, or anxiety during the perioperative period
or imaging procedures.1 Different premedicants, doses, and
routes of administration have been studied in clinical practice
in order to minimize emotional discomfort and therefore
improve parental separation and the induction of anesthesia,
as well as to decrease the likelihood of developing postopera-
tive negative behavioral changes.2,3

Midazolam, a short-acting benzodiazepine, is the most
commonly prescribed sedative premedication in children
due to its widely demonstrated sedative and anxiolytic effi-
cacy, rapid onset, and high metabolic clearance.4-6 However,
it has undesirable effects on pediatric patients, such as cog-
nitive impairment, negative postoperative behavioral
changes, and insufficient prevention of Emergence Agitation
(EA), which make this drug far from an ideal premedication
for this population.7,8

Dexmedetomidine, a highly selective a2-adrenoceptor
agonist, is also commonly used as premedication due to its
different properties, such as sedation, anxiolysis, analgesia,
and minimal respiratory depression.9 The intranasal admin-
istration of dexmedetomidine has emerged as an attempt to
increase the compliance of children receiving the premedi-
cation.

Previous meta-analyses assessed the efficacy of midazolam
and a2-adrenoceptor agonists in pediatric premedication;
however, those studies either included multiple routes of
administration10 or were limited by the small number of
patients and trials.11 Herein, we also include recently pub-
lished trials, perform a Trial-Sequential Analysis (TSA), and
provide new evidence to comprehensively assess the efficacy
and safety of two common and specific routes of administra-
tion: intranasal dexmedetomidine and oral midazolam.
Methods

This systematic review and meta-analysis were conducted and
reported based on the Preferred Reporting Items for System-
atic Reviews and Meta-analyses (PRISMA) and the Cochrane
Handbook for Systematic Reviews of Intervention
guidelines.12,13 The predefined protocol of the present study
was registered in the International Prospective Register of Sys-
tematic Reviews (PROSPERO; identifier CRD42023446844).

Eligibility criteria

The inclusion criteria were as follows: 1) Randomized Con-
trolled Trials (RCTs); 2) That included pediatric patients (≤
2

18 years-old); 3) Comparing intranasal dexmedetomidine
with oral midazolam, and 4) Reporting at least one of the
outcomes of interest. Exclusion criteria were any non-ran-
domized studies (observational or retrospective cohorts),
trial protocols, abstracts without peer-reviewed manuscript
publications, and studies presenting patients older than 18
years old. Endpoints of interest included the efficacy out-
comes − satisfactory separation from parents and satisfac-
tory induction or mask acceptance − and safety outcomes:
the incidence of EA, Heart Rate (HR), and Mean Arterial
Pressure (MAP).

Search strategy

Eligible trials were systematically searched using the MED-
LINE, Embase, and Cochrane electronic databases. We also
searched Google Scholar for non-indexed relevant publica-
tions. The final search had no restrictions on language, pub-
lication year, country of origin, or journal. The complete
literature search strategy is listed in Table S1.

Study selection

Two independent reviewers (EM and TN) selected eligible
studies based on the inclusion and exclusion criteria, and a
cross-section was performed using the Rayyan software.14

After removing duplicates, all results were pooled and
selected based on their titles or abstracts. Finally, the
remaining articles were read in full to assess eligibility. Any
disagreement between the two reviewers was resolved
through a discussion with a third reviewer (CG).

Data extraction

After study selection, the final RCTs included underwent
data extraction to summarize the following variables:
author, publication year, type of surgery or procedure, dose
of intranasal dexmedetomidine and oral midazolam, number
and age range of participants, the result of outcomes of
interest, and the scale used for outcomes measurements.
When continuous data were reported as a median and inter-
quartile range, the values were converted to mean and stan-
dard deviation using the Wan et al method.15 The values
reported in the graphs were extracted using PlotDigitalizer
(https://plotdigitizer.com/app).

Risk of bias assessment

Two reviewers (EM and TN) independently evaluated the risk
of bias using the revised Cochrane risk of bias tool for ran-
domized trial 2 (RoB 2),16 which consists of five categories:
1) Bias arising from the randomization process; 2) Bias due
to deviations from intended interventions; 3) Bias caused by
missing outcome data; 4) Bias in the measurement of the
outcome; and 5) Bias in the selection of the reported result.
Risk of bias was classified as “low risk”, “some concerns”, or
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“high risk”. The Robvis tool was used to create the final
figure.17 Any disagreements were resolved by consensus
through discussion among all authors.
Certainty of evidence

The Grading of Recommendations Assessment, Develop-
ment, and Evaluation (GRADE)18 system was used to assess
the evidence’s certainty level. This system comprises five
domains: risk of bias, inconsistency, indirectness, impreci-
sion, and publication bias. The overall quality was classified
as high, moderate, low, or very low. The quality of all out-
comes was assessed by two independent reviewers (EM and
TN), and any disagreements were resolved through discus-
sion among all authors.
Statistical analysis

Review Manager 5.419 was used for data analysis. Risk Ratios
(RR) with 95% Confidence Intervals (95% CI) were calculated
for dichotomous variables. Mean Differences (MD) with 95%
CI were computed for continuous outcomes, such as HR and
MAP. A random-effects model was chosen for all outcomes
due to anticipated heterogeneity among studies.

Cochran Q test and I2 statistics were used to assess for
heterogeneity. Heterogeneity among studies was catego-
rized as low (I2 = 0−40%), moderate (I2 = 30−60%), substan-
tial (I2 = 50−90%) or considerable (I2 = 75−100%), according
to the Cochrane handbook guidelines.13 Publication bias was
investigated by funnel plot analysis, and Egger’s linear
regression test20 was performed to explore publication bias
further when at least ten studies were included in the out-
come analysis.

Statistical significance was set at p < 0.05. We also per-
formed a sensitivity analysis by omitting each study individu-
ally under a random-effects model to identify a possible
small study effect or publication bias using the R software
(https://www.r-project.org). Furthermore, we performed a
TSA to minimize the risk of type I and type II errors and esti-
mate the required information size. A type I error of 0.05
and a type II error of 0.20 (80% power) were allowed. The
adjustment of thresholds for the Z score was set with the
O’Brien-Fleming alpha spending function, and all the out-
comes were assessed under a random-effects model (DerSi-
monian-Laird method). The software TSA version 0.9 beta
(http://www.ctu.dk/tsa) was used for the analysis.21
Results

Study selection and characteristics

A total of 444 articles were initially identified. Of these, 134
were removed owing to duplication, and 279 were excluded
after title and abstract screening. The remaining 31 articles
were read in full, and 15 studies were excluded based on the
inclusion and exclusion criteria. The final analysis included
16 publications in total (Fig. 1).22-37 The study included 1239
pediatric patients, of whom 643 (51.9%) and 596 (48.1%)
were assigned to the intranasal dexmedetomidine and oral
midazolam group, respectively.
3

One study included only children who underwent imaging
tests (computed tomography scans),24 whereas other studies
had pediatric patients who underwent elective surgeries. All
studies included a midazolam dose of 0.5 mg.kg�1, and the
intranasal dexmedetomidine dose ranged from 0.5 to 2 mg.
kg�1. The characteristics of the RCTs included, and the
scales for the outcome measurements are summarized in
Table 1.
Efficacy outcomes

The satisfactory separation from parents was assessed by ten
RCTs, with 817 patients. Satisfactory parental separation
was achieved in 83.5% of the intranasal dexmedetomidine
group and 62.9% of the patients in the oral midazolam group.
The pooled effect size significantly increased (RR = 1.40; 95%
CI 1.13−1.74; p = 0.002; I2 = 91%) in satisfactory parental
separation favoring intranasal dexmedetomidine (Fig. 2). Of
the 16 RCTs, 11 reported satisfactions at the time of anes-
thesia induction or mask acceptance, with 837 patients. The
incidence of satisfactory induction or mask acceptance in
the intranasal dexmedetomidine and the oral midazolam
group was 70.5% and 62%, respectively. However, there was
no statistically significant difference in the pooled effect
size (RR = 1.15, 95% CI 0.97−1.37; p = 0.11; I2 = 77%; Fig. 3A).
Safety outcomes

The incidence of EA was reported in seven studies, with 608
patients included. EA was significantly reduced in the intra-
nasal dexmedetomidine group (10.3%), as compared with
the oral midazolam group (29.3%) (RR = 0.35; 95% CI 0.14
−0.88; p = 0.02, I2 = 75%) (Fig. 3B). A total of four RCTs, with
351 patients, reported the MAP. Intranasal dexmedetomi-
dine was associated with a greater reduction in MAP com-
pared to oral midazolam (MD = -3.35 mmHg; 95% CI -5.97 to
-0.72 mmHg; p = 0.01, I2 = 37%) (Fig. 4A). The HR was
reported in eight RCTs with 643 patients. The HR was also
lower in the group that received intranasal dexmedetomi-
dine (MD = -6.35 bpm; 95% CI -10.12 to -2.58 bpm; p = 0.001,
I2 = 85%) (Fig. 4B).
Heterogeneity and sensitivity analysis

Visual inspection of the funnel plot for the outcome of satis-
factory separation from parents (Fig. S1) showed consider-
able heterogeneity, likely from a small study effect carried
out by three studies,27,28,37 and the sensitivity analysis (Fig.
S2) confirmed the heterogeneity attributed to these same
studies. Egger’s test consistently reached statistical signifi-
cance, suggesting publication bias (p < 0.0001). However,
despite the high heterogeneity, the pooled effect size
remained significant with the exclusion of any individual
study. Similarly, qualitative assessment of the funnel plot for
satisfactory induction or mask acceptance (Fig. S3) suggests
a small study effect, and Egger’s test for publication bias
was also significant (p = 0.038). Still, the sensitivity analysis
showed that excluding any study would not create the statis-
tical significance of the pooled effect size (Fig. S4).

https://www.r-project.org
http://www.ctu.dk/tsa


Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-analyses flow diagram of study selection. Four hundred forty-
four articles were identified through electronic databases and other sources (non-indexed journals). After removing 310 duplicate
studies, 279 articles were excluded based on title or abstract. The full texts of the remaining 31 studies were reviewed, and 15 were
excluded from the final selection. Finally, 16 randomized clinical trials were included in the final analysis.
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Risk of bias

The risk of bias summary and the overall plot of the risk of
bias are shown in Figure S5. The risk of bias was classified as
“some concerns” in three studies26,28,32 and low in the
remaining 13 studies. All included RCTs randomly assigned
the patients to the groups, but in three studies,26,32,37 the
authors did not clearly describe whether the allocation
sequence was concealed until all participants were assigned
to the intervention. Bias due to deviations from the intended
intervention was a concern in two studies32,33 due to uncer-
tain caregiver blinding, and bias in the measurement of
4

outcomes was also assigned as “some concerns” in one
study32 due to unclear outcome measurement. Bias due to
missing outcome data was assessed as low in all studies, and
bias in the selection of reported results was classified as
“some concerns” in three studies.26,28,32

TSA

The TSA for both safety outcomes and EA did not cross the
trial sequential monitoring boundaries or reach the required
information sample size (Figs. 5A, 5B, and 5C). In the analy-
sis of satisfactory induction or mask acceptance, three



Table 1 Baseline characteristics of included RCTs.

Author, Year Type of procedure Patients,
n DEX/MID

Age, years
(range)

Male,
% DEX/MID

DEX dose
(mg.kg�1)

Scale for parental
separation
satisfaction

Scale for induction
satisfaction

Scale for
emergence
agitation

Bromfalk, 202122 ENTsurgery 30/27 2 ‒ 6 57/63 2 Not measured 10-point scale Not measured
Cai, 202123 Lower abdominal or perineal surgery 46/37 2 ‒ 6 89/92 2 4-point PSAS 4-point MAS PAED
Ghai, 201624 CTscan 30/29 1 ‒ 6 30/48 2.5 3-point scale Not measured Not measured
Ghali, 201125 Elective adenotonsillectomy 60/60 4 ‒ 12 57/47 1 mYPAS Not measured Not measured
Jambure, 201626 Cardiac catheterization 31/30 2 ‒ 10 87/63 2 Not measured Not measured Not measured
Kumar, 201727 Abdominal surgery 30/30 2 ‒ 12 50/63 1 6-point scale 6-point scale 4-point scale
Rani, 201728 Elective surgery 32/32 4 ‒ 12 94/94 1 MOAA/S MOAA/S Not measured
Sathyamoorthy,

201929
Dental surgery 36/37 5 ‒ 18 67/70 2 UMSS 4-point MAS Not measured

Savla, 201430 Elective surgery 19/15 1 ‒ 6 95/93 2 Not measured RSS Not measured
Segovia, 201431 Elective surgery 52/56 2 ‒ 12 46/57 1 Not measured mYPAS mYPAS
Singh, 20232 Dental surgery 51/51 4 ‒ 7 47/51 2 4-point PSAS 4-point MAS Not available
Talon, 200933 Reconstructive Surgery 50/50 1 ‒ 18 46/60 2 Ramsey-like

4-point scale
4-point scale 4-point scale

Wang, 202034 Dental surgery 30/30 3 ‒ 6 53/50 2 4-point PSAS 4-point MAS PAED
Yadav, 201935 Minor surgery 30/30 1 ‒ 8 50/60 0.5 Not measured Not measured Not measured
Yao, 202036 Strabismus surgery 52/50 2 ‒ 6 58/66 2 Not measured Not measured PAED
Yuen, 200837 Elective minor surgery 64/32 2 ‒ 12 92/94 0.51 MOAA/S MOAA/S Not measured

RCTs, Randomized Clinical Trials; DEX, Intranasal Dexmedetomidine group; MID, Oral Midazolam group; ENT, Ear, Nose and Throat; PSAS, Parental Separation Anxiety Scale; MAS, Mask Accep-
tance Scale; PAED, Pediatric Anesthesia Emergence Delirium scale; mYPAS, Modified Yale Preoperative Anxiety Scale; UMSS, University of Michigan Sedation Scale; RSS, Ramsay Sedation Scale;
MOAA/S, Modified Observer’s Alertness/Sedation scale; CT, Computerized Tomography.
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Figure 2 Forest plot for satisfactory separation from parents. Patients in the intranasal dexmedetomidine group showed better
parental separation in comparison to patients in the oral midazolam group.
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trials27,30,34 were ignored in the interim due to too little
information use (< 1.0%). However, the monitoring bound-
aries were crossed in the assessment of MAP and HR, and the
required information size was achieved in the analysis of HR
(Fig. 5D and 5A).

Certainty of evidence

Although the results from the risk of bias assessment par-
tially indicate that the quality of the included RCTs was rea-
sonable, the GRADE assessment demonstrated that the
overall level of certainty of the evidence in this meta-analy-
sis was low for the efficacy outcomes and for EA, moderate
for HR, and high for MAP. This is primarily due to the high
heterogeneity among studies, especially for safety out-
comes, and the publication bias suggested by the funnel plot
analyses. Table S2 shows the overall GRADE summary of find-
ings for each outcome.
Discussion

In this meta-analysis, intranasal dexmedetomidine as a pre-
medicant in pediatric patients was associated with 1) A
higher rate of satisfactory separation from parents, 2) Lower
incidence of EA, and 3) A marginally lower HR and MAP in
comparison with the use of oral midazolam. There was no
difference in satisfactory induction or mask acceptance
between groups.

Although preanesthetic medication is often administered
in pediatric patients, the optimal drug and ideal route of
administration remain controversial. The most commonly
used drug for premedication in children is the benzodiaze-
pine midazolam, especially through the oral route. However,
oral administration of midazolam may result in low bioavail-
ability, and there may be low acceptability by children due
to its poor palatability.38,39 Intranasal administration of
6

dexmedetomidine, a highly selective a2-adrenoceptor ago-
nist, is a relatively simple and noninvasive method to reduce
preoperative anxiety and provide sedation to pediatric
patients undergoing invasive procedures or imaging scans.
The intranasal route is effective due to the bypass of first-
pass metabolism and the abundant blood supply at the nasal
mucosa. In addition, the administration of intranasal dexme-
detomidine is tasteless and odorless, which increases the
rates of acceptability by children and has led to increased
popularity in clinical practice over the years.40

In a meta-analysis published in 2020 by Lang et al,10 the
authors compared premedication with dexmedetomidine
and midazolam through various routes, including intrave-
nous, inhalational, and sublingual. However, no subgroup
of the route of administration was performed, and the find-
ings of two of the most commonly used in clinical practice
(intranasal dexmedetomidine and oral midazolam)
remained unclear, especially concerning the differences in
hemodynamic parameters, which were not compared in-
depth in their analysis. The authors even attributed the
high heterogeneity in all endpoints to the different admin-
istration routes. Although their results were similar to
ours, the pediatric age group has physiological and pharma-
cological particularities. It lacks specific research com-
pared to other anesthesia fields,41 which is illustrated by
the “off-label” use of dexmedetomidine in pediatric anes-
thesia. An analysis of specific administration methods, such
as the one presented herein, must be performed to confirm
robust findings, considering these differences and the cur-
rent lack of evidence about the ideal route of
premedication.42

Our study was written concomitantly with a recent meta-
analysis published by Zhang et al,11 comparing intranasal
dexmedetomidine with oral midazolam in pediatric patients.
Our results support similar findings regarding successful sep-
aration from parents, although with a more in-depth report,
such as the TSA and five additional trials (455 new patients).



Figure 3 (A) Forest plot for satisfactory induction or mask acceptance. No statistically significant difference was found between
both groups. (B) Forest plot for emergence agitation. The intranasal dexmedetomidine group showed less incidence of emergence
agitation compared with the oral midazolam group.
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In contrast, the prior work did not assess the incidence of EA
and the hemodynamic parameters. In addition, in their anal-
ysis, anesthesia induction and mask acceptance were
assessed separately, resulting in a small sample of trials (3
and 4, respectively). They found better anesthesia induction
in the dexmedetomidine group; however, the analysis was
under a fixed-effect model, and our study did not support
this finding. Furthermore, unlike the authors, we did not
include the study by Schmidt et al,43 since dexmedetomidine
was administered by the sublingual route and, therefore,
may have resulted in different findings.

The results of the present meta-analysis suggest that
intranasal dexmedetomidine, when administered as pre-
medication in pediatric patients, provides more successful
7

separation from parents than oral midazolam. However, the
TSA did not confirm enough information to draw a definitive
conclusion. Despite the high heterogeneity found for this
outcome, the sensitivity analysis in our study did not change
the pooled effect size with the exclusion of any particular
study, which indicates that the presented results are consis-
tent and robust to sensitivity analysis.

Dexmedetomidine, unlike other sedatives, acts in the
locus coeruleus, thus providing an easy shift from sleep to
arousal, particularly with external stimulations such as in
anesthesia induction and mask placement.44 Therefore, the
absence of difference in the outcomes of satisfactory anes-
thesia induction and mask acceptance between groups,
shown in our study, is reassuring. This indicates no significant



Figure 4 (A) Forest plot for mean arterial pressure. Patients who received intranasal dexmedetomidine showed a greater reduction
in MAP compared with the oral midazolam group. (B) Forest plot for heart rate. The intranasal dexmedetomidine group showed a
greater reduction in HR in comparison with the patients who received oral midazolam.
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loss in the clinical efficacy of premedication with dexmede-
tomidine despite the easier arousal.

Compared to oral midazolam, intranasal dexmedetomi-
dine reduced the incidence of EA. The high variability
observed in our study may have been caused by using differ-
ent metrics to evaluate the occurrence of EA. However, sev-
eral etiologies, including the type of operation, age,
preoperative anxiety level, timing of pre-medication, and
pain management, may contribute to the development of
EA.45 In our study, the premedicants were given before sur-
gery in all the included trials, and most surgeries were minor
elective procedures, which may have helped reduce the
incidence of EA. Furthermore, as a highly selective a2-adre-
noceptor agonist, dexmedetomidine has analgesic effects
that might have contributed to the greater reduction in EA
found in our meta-analysis since it is well-known that pain
plays an important role in the development of EA.46

Our study found that intranasal dexmedetomidine pre-
medication showed a greater intraoperative reduction in
both HR and MAP compared to oral midazolam, confirmed by
TSA. This contrasts with a previous study comparing intrana-
sal dexmedetomidine with intranasal midazolam, which
indicates the differences in administration routes of both
drugs.47 Notably, hypotension and bradycardia are the most
commonly reported adverse events associated with
8

dexmedetomidine. These hemodynamic changes are due to
the post-synaptic activation of alpha-2 receptors at the
locus coeruleus, which lowers the sympathetic outflow, thus
leading to a decrease in HR and blood pressure. However,
reports of hemodynamic collapses or the need for pharmaco-
logical resuscitation remain rare.48 Furthermore, dexmede-
tomidine has been shown to have minimal effects on
respiration, which is an important advantage over other
agents.49 Nonetheless, only one study26 stated the occur-
rence of these adverse events: two episodes of bradycardia
and one episode of hypotension in the intranasal dexmede-
tomidine group, and only one episode of bradycardia in the
oral midazolam group. No episodes of bradycardia or hypo-
tension occurred in the other studies; thus, a comparison
could not be carried out. Therefore, given that the varia-
tions in vital signs were identified in our meta-analysis but
that intranasal dexmedetomidine did not appear to be con-
nected with adverse events, it is unlikely that the small dif-
ference between groups in HR and MAP has any clinical
significance, albeit statistically significant.

This meta-analysis has some limitations. Although only
three RCTs26,28,32 showed some concerns about the risk of
bias assessment, the low and moderate GRADE assessment
must be considered when interpreting the results, mainly
due to high heterogeneity. Different variables probably



Figure 5 The trial-sequential analysis. for the outcomes analyzed. (A) Satisfactory separation from parents. (B) Satisfactory induc-
tion or mask acceptance (three trials27,30,34 were ignored in the interim due to too low information use [<1.0%]). (C) Incidence of
emergence agitation. (D) Mean arterial pressure. (E) Heart rate. None of the graphs about efficacy outcomes and emergence
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carried out this heterogeneity. First of all, there has never
been a reliable way to quantify EA or to evaluate anxiety
and sedation concerning parental separation, induction, or
mask acceptance. Thus, the use of different scales must be
taken into consideration. Second, including small, single-
center trials with different procedures, doses, ages, and
anesthesia protocols may also have caused discrepancies in
the results. The absence of patient-level data precluded a
more granular assessment of characteristics associated with
the relative comparison between groups, including age and
dose of anesthetic agent. Due to a lack of reported data, we
could not assess additional outcomes, such as the emer-
gence time, time to post-operative care unit discharge,
analgesia requirement, and postoperative nausea or shiver-
ing. Finally, our results may also be subject to (1) Publication
bias, as indicated by the funnel plot analysis and confirmed
by Egger’s test, and (2) Type I and type II errors, since TSA
findings indicated insufficient power and sampling to draw a
definitive conclusion for the outcomes of satisfactory sepa-
ration from parents, satisfactory induction and mask accep-
tance and incidence of EA. Therefore, further research on
these two specific routes of administration is needed, specif-
ically to verify the efficacy and the incidence of EA, prefera-
bly with standardized scales.
Conclusion

In pediatric patients undergoing sedation, premedication
with intranasal dexmedetomidine, compared with oral mid-
azolam, improved parental separation satisfaction, lowered
the incidence of EA, and was associated with a marginally
lower HR and MAP, without a significant difference in satis-
factory induction or mask acceptance. Intranasal dexmede-
tomidine may be considered a safe and effective alternative
to oral midazolam for anesthetic premedication in pediatric
patients.
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