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Abstract  

Introduction  

Preoperative anxiety is a common and clinically signifi-

cant problem in pediatric anesthesia. Oral midazolam has 

traditionally been used for premedication, however, it is 

associated with variable efficacy and potential adverse 

effects. Inhalational dexmedetomidine is increasingly be-

ing considered as a safer and promising alternative for 

pediatric premedication. The aim of this study was to 

compare the efficacy and safety of inhalational dexme-

detomidine and oral midazolam in terms of sedation qual-

ity, hemodynamic and respiratory stability, as well as the 

child’s cooperation during premedication. 

Methods  

This prospective randomized study included 60 children 

aged 2–12 years, ASA physical status I–II, undergoing 

abdominal or urological surgical procedures. The partic-

ipants were divided into two groups: the dexmedetomi-

dine group (group D) received inhalational dexme-

detomidine at a dose of 2 µg/kg, while the midazolam 

group (group M) received oral midazolam at a dose of 0.3 

mg/kg. Vital parameters and sedation levels were moni-

tored 10, 20, and 30 minutes after drug administration. 

Cooperation was assessed during intravenous  

 

 

cannulation, separation from parents, and acceptance of 

the anesthesia mask during induction of general anesthe-

sia. 

Results  

After 10 minutes, a statistically significant difference in 

sedation level was observed in favor of group M (p = 

0.003). After 20 and 30 minutes, no statistically signifi-

cant differences between the groups were observed (p > 

0.05). During intravenous cannulation, no statistically 

significant difference was found (p = 0.061), although a 

clear trend favored group D. Successful separation from 

parents was comparable between groups (p > 0.05), 

whereas mask acceptance was more effective in group M 

(83.3%) compared with group D (53.3%; p = 0.033). He-

modynamic parameters remained stable, with transient 

bradycardia observed only in group D. No significant res-

piratory adverse effects were recorded. 

Conclusion 

Inhalational dexmedetomidine demonstrated comparable 

efficacy to oral midazolam with a favorable safety pro-

file, making it a suitable alternative for premedication in 

pediatric anesthesia. 
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Inhalational dexmedetomidine provides effective and stable sedation for pediatric premedication. 
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Introduction 

Preoperative anxiety is a common and clinically signifi-

cant problem in pediatric anesthesia, as a large proportion 

of children experience fear and distress before surgical 

procedures [1]. Such anxiety may lead to poor coopera-

tion, refusal of separation from parents, and difficulties 

during anesthesia induction, which may negatively affect 

the course of anesthesia and perioperative outcomes [2]. 

It is also associated with an increased risk of postopera-

tive agitation, delirium, and long-term negative psycho-

logical consequences [3].  

Therefore, adequate premedication represents a crucial 

part of preparing a child for anesthesia [4].  

Midazolam, a benzodiazepine with pronounced anxio-

lytic and sedative effects, has long been considered the 

gold standard in pediatric premedication [5].  

However, oral administration of midazolam is often as-

sociated with refusal due to its bitter taste and variable 

sedative effect [6]. In addition, midazolam has been 

shown to suppress explicit memory while preserving im-

plicit memory, which may contribute to negative behav-

ioral changes in the postoperative period [7].  

Dexmedetomidine has emerged as a potential alternative 

to midazolam in pediatric premedication, with some stud-

ies demonstrating a more favorable effect regarding se-

dation quality and reduction of postoperative agitation 

[8,9].  

When administered orally, it has a slow and variable on-

set of action, requiring higher doses because of its low 

bioavailability [10].  

Intranasal administration enables good absorption 

through the respiratory mucosa and a rapid onset of ac-

tion, with a favorable safety profile and minimal adverse 

effects [11].  

It can be administered using a mucosal atomizer or drops, 

with the atomizer allowing reduced drug loss in the oro-

pharynx, higher cerebrospinal fluid concentrations, better 

patient acceptability, and a more pronounced sedative ef-

fect [12].  

Based on the assumption that children may more readily 

accept inhalational administration compared with in-

tranasal administration, the aim of this study was to com-

pare the efficacy, safety, sedation level, hemodynamic 

stability, and child cooperation during premedication by 

comparing two sedation regimens: inhalational dexme-

detomidine and oral midazolam. 

 

Methods 

This prospective, single-center, randomized clinical 

study was conducted at the Clinic for Pediatric Surgery 

of the Institute for Health Care of Children and Youth of 

Vojvodina between December 1, 2024, and February 15, 

2025. The study was approved by the institutional Ethics 

Committee and conducted in accordance with the Decla-

ration of Helsinki.  

Written informed consent was obtained from the parents 

or legal guardians.  

A total of 60 children aged 2–12 years with ASA physical 

status I–II scheduled for elective abdominal or urological 

surgery were included in the study.  

Children younger than 2 years or older than 12 years, 

those undergoing other types of surgical procedures (or-

thopedic, ENT, ophthalmologic, or neurosurgical), and 

patients with ASA physical status III–IV were excluded 

(Figure 1).  

 
Figure 1. Distribution of ASA status of participants by groups 
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Participants were randomly assigned into two groups us-

ing the sealed-envelope method: the dexmedetomidine 

group (Group D), which received inhalational (nebu-

lized) dexmedetomidine at a dose of 2 µg/kg, and the 

midazolam group (Group M), which received oral mid-

azolam at a dose of 0.3 mg/kg. All children underwent 

standard preoperative preparation and remained with 

their parents until transfer to the operating room.  

After recording baseline vital parameters (heart rate, 

blood pressure, and oxygen saturation), the medication 

was administered 30 minutes before induction of anes-

thesia.  

Vital parameters and sedation levels were monitored 10, 

20, and 30 minutes after drug administration.  

The level of sedation was assessed using the Sedation 

Scale (SS-5), where scores of 1–3 were considered satis-

factory (Table 1).  

Twenty minutes after drug administration, an intravenous 

cannula was inserted, and the child’s behavior was eval-

uated using the Emotional State Scale (ESS-4), where 

scores of 1–2 were considered satisfactory (Table 1).  

After 30 minutes, separation from parents was assessed 

using the same scale. Acceptance of the oxygen mask 

during preoxygenation and induction of general anesthe-

sia was evaluated using the Mask Acceptance Scale 

(MAS), where scores of 1–2 were considered satisfactory 

(Table 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

SS-5      

1 Asleep, awakens 

to rough stimula-

tion 

    

2 Asleep, awakens 

easily 

    

3 Drowsy     

4 Awake     

5 Agitated     

ESS-4      

1 Calm     

2 Frightened, wi-

thdrawn 

    

3 Tearful     

4 Restless, resists     

MAS      

1 Excellent, coope-

rates without fear 

    

2 Good, mild fear 

present, easily 

calmed 

    

3 Moderate re-

sistance, pro-

nounced fear, dif-

ficult to calm 

    

4 Cries loudly, re-

sists 

    

Table 1. Sedation Scale (SS-5), Emotional State Scale (ESS-4) and 
Mask Acceptance Scale (MAS) 
 

Statistical Analysis 

Continuous variables are presented as mean ± standard 

deviation or median (interquartile range), as appropriate, 

while categorical variables are presented as frequencies 
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and percentages. Normality of distribution was assessed 

using the Shapiro–Wilk test. 

Comparisons between groups were performed using the 

Student’s t-test or the Mann–Whitney U test, as appropri-

ate. Repeated measurements within groups were ana-

lyzed using repeated-measures analysis of variance with 

Bonferroni correction or the Friedman test with Wil-

coxon post hoc analysis for non-normally distributed 

data. Categorical variables were compared using the χ² 

test or Fisher’s exact test. 

Multivariable logistic regression analysis was used to as-

sess factors associated with children’s reactions during 

premedication. A p value < 0.05 was considered statisti-

cally significant. All analyses were performed using IBM 

SPSS Statistics version 23. 

 

Results 

The demographic characteristics and body weight of the 

60 children randomized into two groups of 30 partici-

pants each are presented below: group D, which received 

inhalational dexmedetomidine, and group M, which re-

ceived oral midazolam (Table 2). 

The groups were generally comparable in terms of sex 

distribution and age range, although the median age was 

lower in group D compared with group M. Body weight 

was higher in group M, with the difference in median val-

ues reaching statistical significance (p = 0.033). 

Sedation 

The level of sedation of the participants after 10, 20, and 

30 minutes is presented in Table 3. After 10 minutes, a 

statistically significant difference in sedation level was 

observed in favor of group M (p = 0.003). After 20 and 

30 minutes, no statistically significant differences be-

tween the groups were observed (p > 0.05). Within-group 

analysis showed statistically significant changes in seda-

tion levels over time in both groups (p < 0.001). 

Emotional State 

The emotional state of the children after premedication 

was assessed using the Emotional State Scale (ESS-4) 20 

minutes after drug administration during intravenous 

cannulation and again after 30 minutes during separation 

of the child from the parents and transfer to the operating 

room. 

Emotional state during intravenous cannulation 

The distribution of ESS-4 scores showed that in group D 

most children had scores of 2 and 3 (12 and 13 cases, re-

spectively), whereas in group M the most frequently rec-

orded scores were 1 and 2 (8 and 11 cases, respectively). 

No statistically significant difference in emotional state 

was observed between the studied groups (χ² = 7.288; df 

= 3; p = 0.060) (Table 4).  

Emotional state during separation from parents 

The emotional state of the children during separation 

from their parents did not differ significantly between the 

studied groups. The median ESS-4 score was the same in 

both groups, with a similar range of values and no statis-

tically significant difference (p > 0.05) (Table 5). 

Mask acceptance 

Acceptance of the oxygen mask during anesthesia induc-

tion was assessed using the Mask Acceptance Scale 

(MAS). The distribution of frequencies and percentages 

across groups is presented in Table 6. In group M, lower 

scores (1 and 2) were recorded more frequently, whereas 

higher scores (3 and 4) were more common in group D. 

However, the difference in mask acceptance did not reach 

statistical significance (Monte Carlo exact test: χ² = 

6.643; df = 3; p = 0.090). 

The effect of premedication on vital parameters was as-

sessed by monitoring oxygen saturation (SpO₂), heart rate 

(HR), and systolic blood pressure (SBP) at defined time 

intervals after drug administration. During the monitor-

ing of hemodynamic and respiratory parameters, no clin-

ically significant differences between the groups were 

observed at most time points. Baseline systolic blood 

pressure values were significantly higher in group M 

compared with group D (101.00 ± 8.70 vs 96.70 ± 6.24 

mmHg; p = 0.032), whereas during induction and the in-

traoperative period no statistically significant differences 

between the groups were observed (p > 0.05). Repeated-

measures analysis showed statistically significant 
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changes in systolic blood pressure over time in both 

groups (p < 0.001). Heart rate changed significantly over 

time within both groups (group D: p < 0.001; group M: p 

= 0.015), but no statistically significant differences be-

tween the groups were found at any time point (p > 0.05). 

Bradycardia was recorded in three participants (10.0%) 

in group D, whereas it was not observed in group M, 

without a statistically significant difference between 

groups (p > 0.05). Oxygen saturation remained high and 

stable throughout the entire monitoring period in both 

groups, with median values between 98% and 99%. No 

statistically significant differences between the groups 

were observed at any time point (p > 0.05). Hypotension 

was recorded in four participants (13.33%), three in 

group D (10.0%) and one in group M (3.33%), without 

statistically significant differences between the groups (p 

> 0.05). The results are presented in Table 7. 
Characteri-

stic 

Group D (n = 

30) 

Group M (n 

= 30) 

p value 

Age (years) 

— Mean ± SD 

4.80 ± 1.96 6.50 ± 3.13  

Median (P25–

P75) 

4 (3–6) 6 (3–8)  

Min–Max 2–9 3–12  

Sex, n (%)    

Male 21 (70.0) 20 (66.7)  

Female 9 (30.0) 10 (33.3)  

Body weight 

(kg) — Mean 

± SD 

18.5 ± 6.3 24.5 ± 7.5 0.033* 

Median (P25–

P75) 

18 (16–23.75) 24.5 (17.5–

41) 

 

Min–Max 12–35 12–50  

Table 2. Demographic characteristics and body weight of the study 
population. *Mann–Whitney U test; SD — standard deviation; P25/P75 
— 25th/75th percentile 

Time Parame-

ter 

Group 

D&*** 

Group 

M&*** 

P# 

10 

minutesᵃ 

Median 

(P25–

P75) 

4 (4–4) 4 (3–4) >0.003 

 Range (4–5) (3–5)  

20 

minutesᵇ 

Median 

(P25–

P75) 

3 (3–4) 3 (3–4) 0.792 

 Range (2–4) (2–5)  

30 

minutesᶜ 

Median 

(P25–

P75) 

3 (3–3) 3 (2–3) 1.000 

 Range (2–4) (2–5)  

Table 3. Median sedation level after 10, 20 and 30 minutes in the study 
groups. # Mann–Whitney U test & Friedman test; § Wilcoxon test; *** 
p < 0.001; ** p < 0.01; P25: 25th percentile; P75: 75th percentile; Bold 
values indicate statistically significant results. 
 

ESS-4 Group D Group M p value 

Median (P25–P75) 3 (2–3) 2 (1–3) 0.061 

Range 1–4 1–4  

Score 1, n (%) 1 (3.33) 8 (26.67)  

Score 2, n (%) 12 (40.00) 11 (36.67)  

Score 3, n (%) 13 (43.33) 7 (23.33)  

Score 4, n (%) 4 (13.33) 4 (13.33)  

Table 4. Emotional state during IV cannulation (ESS-4). Monte Carlo 
exact test (χ2=7,288; df=3; p=0,060); ESS-4: Emotional State Scale, 
Mann–Whitney U test; p25: 25ti percentile:P75:75 percentile 
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ESS-4 score Group D n (%) Group M n 

(%) 

Total n (%) 

1 7 (23.33) 9 (30.00) 16 (26.67) 

2 9 (30.00) 13 (43.33) 22 (36.67) 

3 11 (36.67) 6 (20.00) 17 (28.33) 

4 3 (10.00) 2 (6.67) 5 (8.33) 

Median (P25–

P75) 

2 (2–3) 2 (1–3) - 

Range 1–4 1–4 - 

p value 0.198 (Mann–

Whitney U) 

 0.476 (Monte 

Carlo) 

Table 5. Emotional state at parental separation ESS-4 : n (%). Monte 
Carlo exact test (χ2=2,648; df=3; p=0,0476); ESS-4 : Emotional State 
Scale, Mann–Whitney U test; p25: 25ti percentile:P75:75 percentile 

 

Parameter Group D Group M p value 

ESS-4 = 1 7 (23.33%) 12 (40.00%) 0.090* 

ESS-4 = 2 9 (30.00%) 13 (43.33%)  

ESS-4 = 3 8 (26.67%) 2 (6.67%)  

ESS-4 = 4 6 (20.00%) 3 (10.00%)  

Emotional state – median 

(IQR) 

2 (2–3) 2 (1–2) 0.033** 

Range 1–4 1–4  

Table 6. Mask acceptance (ESS-4) and emotional state. * Monte Carlo 
exact test; ** Mann–Whitney U test. Values are presented as mean ± SD 
or median (IQR). 

 

 

 

 

 

 

 

Parameter Group D Group M p value 

Systolic BP – baseline 

(mmHg) 

96.7 ± 

6.24 

101.0 ± 

8.70 

0.032 

Systolic BP – induction 87.8 ± 

5.35 

90.9 ± 

9.37 

0.117 

Systolic BP – intraope-

rative 

89.0 ± 

5.85 

88.9 ± 

11.60 

0.967 

Heart rate – baseline 

(bpm) 

100.5 (95.5–

108.5) 

93.5 (79.5–

112.5) 

0.131 

Heart rate – 10 min 100.0 (91.5–

105.8) 

93.0 (79.5–

111.0) 

0.149 

Heart rate – 20 min 98.5 (89.8–

110.3) 

95.0 (75.8–

108.5) 

0.115 

Heart rate – 30 min 99.5 (89.8–

110.3) 

93.5 (79.5–

108.5) 

0.147 

Hypotension, n (%) 3 

(10.0) 

1 (3.3) — 

Bradycardia, n (%) 3 

(10.0) 

0 (0.0) — 

SpO2 (%) - baseline 99 (99–

100) 

99 

(98–

99) 

0,056 

SpO2 (%)- induction 99 

(98–

99) 

99 

(99–

100) 

0,449 

SpO2 (%)- intraopera-

tive 

98,5 

(98–99) 

99 

(98–

99) 

0,589 

Table 7. Hemodynamic parameters and adverse events. # Man-Vitnijev 
U test; & Wilcoxon test; P25: 25percentile: P75: 75percentile 
#t-test ; & repeated-measures ANOVA; ***p<0,001; SD: Standard de-
viation; Bold values indicate statistical significance. 
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Discussion 

The inhalational route of dexmedetomidine administra-

tion for premedication represents a relatively novel ap-

proach that enables rapid drug absorption through the na-

sal, respiratory, and buccal mucosa [13]. 

In this study, a time-dependent effect of premedication 

on sedation level in children was observed. A statistically 

significant difference between the study groups was rec-

orded after 10 minutes, with group M achieving a higher 

level of sedation compared with group D. This finding 

suggests a faster onset of action of premedication in 

group M, which may have clinical relevance in situations 

where rapid achievement of adequate sedation prior to 

anesthesia induction is required. However, after 20 and 

30 minutes, no statistically significant differences in se-

dation levels between the groups were observed, suggest-

ing that the effects of the administered premedications 

become comparable over time. This phenomenon may be 

explained by a combination of factors, including the rel-

atively low administered dose, variable absorption 

through the respiratory epithelium, and the pharmacoki-

netic profile of dexmedetomidine, which requires time to 

reach the target concentration in the central nervous sys-

tem [14]. Similar results were reported in a study com-

paring intranasal dexmedetomidine administered as 

drops with oral midazolam [15]. 

The difference in the emotional state of children during 

intravenous cannulation was not statistically significant; 

however, a clear trend favoring group D was observed. A 

higher median ESS-4 score and a more favorable distri-

bution of results in this group indicate better emotional 

tolerance of the procedure compared with group M. Our 

findings are consistent with previous studies in which in-

tranasal dexmedetomidine was used [16,17]. 

Regarding mask acceptance, children in group M demon-

strated a significantly better emotional response, which 

was confirmed by a statistically significant difference be-

tween the groups (Mann–Whitney U test; p = 0.033), alt-

hough the median values were identical. Our results are 

not consistent with most previously published studies, 

which suggest similar or even better efficacy of dexme-

detomidine. These differences may be explained by sev-

eral factors, including individual variability among chil-

dren, sample size, or the subjective assessment of coop-

eration [18,19]. 

Hemodynamic and respiratory parameters were also 

monitored during the perioperative period. Although 

baseline systolic blood pressure values were significantly 

higher in group M, this difference did not persist during 

induction or the intraoperative period, suggesting that the 

administered premedication does not lead to clinically 

relevant differences during later phases of anesthesia. 

Significant changes in systolic blood pressure and heart 

rate over time within both groups were expected and are 

consistent with the physiological response to anesthesia 

induction and maintenance [22]. The absence of inter-

group differences at all measured time points confirms 

the hemodynamic stability of both therapeutic options. 

Bradycardia occurred in three children (10%) in group D 

and did not require intervention. These findings indicate 

that dexmedetomidine may cause a more pronounced re-

duction in heart rate [20,21]. 

Adverse events associated with the doses used for pre-

medication in most pediatric studies have generally been 

mild and rarely required intervention [23]. 

Our study did not demonstrate a significant effect of mid-

azolam or dexmedetomidine on respiratory function, 

measured by oxygen saturation. Therefore, the use of 

these drugs for premedication provides respiratory stabil-

ity without significant respiratory depression during the 

perioperative period. This finding is partly consistent 

with previous studies. Dexmedetomidine demonstrates 

good respiratory tolerability and does not cause signifi-

cant respiratory depression even with increasing doses 

[24]. On the other hand, midazolam has been associated 

in some studies with a higher incidence of respiratory ad-

verse events, depending on the administered dose [25]. 

Conclusion 

Inhalational dexmedetomidine provides effective and sta-

ble sedation for pediatric premedication, with 
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comparable emotional separation from parents and good 

cooperation of children. Although mask acceptance was 

better in the midazolam group, dexmedetomidine demon-

strated a favorable safety profile, with stable hemody-

namic parameters and no significant respiratory adverse 

effects, making it a safe and promising alternative to 

standard sedatives. 

The absence of statistically significant differences may 

be explained by the relatively small sample size. In addi-

tion, the scales used to assess emotional state and mask 

acceptance, although validated, may have limited sensi-

tivity for detecting subtle clinical differences within the 

short time interval during anesthesia induction. 

Further studies with larger sample sizes and potentially 

different dosing regimens or administration protocols 

could provide additional insight into possible differences 

in behavioral and hemodynamic responses in children. 

Funding 

This research received no financial support for this study. 

Author contributions 

N. Marković, S. Kelić, G. Rakić  contributed to study 

conception and design. N. Marković, S. Kelić, G. Rakić, 

V. Dolinaj, R. Zdravković contributed to data acquisition 

and analysis. All authors contributed to manuscript draft-

ing and revision and approved the final version. N. Mar-

ković is the corresponding author 

Conflict of interest 

None declared. 

 

References  

1. Matava CT, Yu J, Li C, Wu Y, de Lisle Dear G, Liv-

ersedge T, et al. Population-based incidence of anxiety-

related behaviours during induction of general anaesthe-

sia in children and efficacy of anxiolytic interventions: an 

international multicentre retrospective observational 

study. BJA Open. 2025;14:100411.  

2. Ma X, Zhang Z, Bao Y, Zhao H. Impact of pediatric 

surgery on anxiety in children and their families and cop-

ing strategies: a narrative review. Transl Pediatr. 

2025;14(4):718-27.  

3. Yaregal Melesse D, Teshale Tesema T, Ayinie Mekon-

nen Z, Chekol WB, Admass BA, Mengie Workie M. Pre-

dictors of postoperative delirium in paediatric patients 

undergoing surgery under general anaesthesia at Amhara 

Regional State Tertiary Hospitals: a multicenter prospec-

tive study. Front Pediatr. 2024;12:1348789.  

4. Sengupta S, Bhattacharya P, Nag DS, Sahay N. Search 

for the ideal route of premedication in children… far 

from over? Indian J Anaesth. 2022;66(4):188-92.  

5. Lethin M, Paluska MR, Petersen TR, Falcon R, Soneru 

C. Midazolam for Anesthetic Premedication in Children: 

Considerations and Alternatives. Cureus. 

2023;15(12):e50309.  

6. Xue Q, Xia J, Lu J, Shen X. Added Syrup as a Flavor-

ing to Oral Midazolam Intravenous Solution Premedica-

tion Improves Tolerability in Pediatric Patients. Drug 

Des Devel Ther. 2022;16:1211-16  

7. Binh NQ, Ngoc VTN, Khanh PQ, Huyen NP, Linh TK, 

Khanh PP, et a. Efficacy of Oral Midazolam for Sedation 

and Amnesia in Preschool Children with Dental Anxiety: 

A Double-Blind, Randomized Controlled Trial. Dentistry 

Journal. 2025; 13(7):308. 

8. Zhang G, Xin L, Yin Q. Intranasal dexmedetomidine 

vs. oral midazolam for premedication in children: a sys-

tematic review and meta-analysis. Front Pediatr. 

2023;11:1264081.  

9. Thomas B, Barclay G, Lo WA, Mullan J, Mansfield K. 

Dexmedetomidine Versus Midazolam for End-of-Life 

Sedation and Agitation: Protocol for a Randomized Con-

trolled Trial (The DREAMS Trial). JMIR Res Protoc. 

2024;13:e55129.  

10. Mohite V, Baliga S, Thosar N, Rathi N. Role of dex-

medetomidine in pediatric dental sedation. J Dent Anesth 

Pain Med. 2019;19(2):83-90.  

11. Mulay M, Mahajan A, Shah N, Shah R, Chandalia S, 

Soni D. Comparative Evaluation of Intranasal Dexme-

detomidine Spray Versus Intranasal Normal Saline Spray 

in Patients Undergoing Transalveolar Extractions for 

Anxiety Reduction: A Randomized Control Study. J 

Maxillofac Oral Surg. 2023;22(3):1-7.  



 
Pediatric Anesthesia and Critical Care Journal 2026;14(2):93-101 
doi:10.14587/paccj.2026.15 

Marković et al. Dexmedetomidine and premedication in pediatric patients 
   

101 

12. Pansini V, Curatola A, Gatto A, Lazzareschi I, Rug-

giero A, Chiaretti A. Intranasal drugs for analgesia and 

sedation in children admitted to pediatric emergency de-

partment: a narrative review. Ann Transl Med. 

2021;9(2):189.  

13. Zhao G, Qin W, Wu J, Wei S, Jiang X, Qiu H, et al. 

Efficacy and Safety of Dexmedetomidine Nasal Spray as 

a Premedication in Patients Undergoing Fiberoptic Bron-

choscopy Under Sedation: A Randomized Controlled 

Trial. Drug Des Devel Ther. 2025;19:10735-749.  

14. Turunc E, Ustun YB, Bilgin S, Kaya C, Koksal E, 

Dost B. Effect of nebulized dexmedetomidine on gag re-

flex suppression and sedation quality in pediatric patients 

undergoing gastrointestinal endoscopy: a randomized 

controlled trial. BMC Anesthesiol. 2025;25(1):227.  

15. Salem M, Shoukry R, Fathy Hefni A, Refaat R, 

Abdou K. Revista Chilena de Anestesia . 

2025;54(5):650-654.  

16. Pereira EMM, Nascimento TSD, da Costa MG, Sla-

wka E, Júnior CG. Comparison of intranasal dexme-

detomidine versus oral midazolam for premedication in 

pediatric patients: an updated meta-analysis with trial-se-

quential analysis. Braz J Anesthesiol. 2024; 

74(5):844520.  

17. Arora R, Nayar P, Choudhury A, Kohli S, Savithri H.  

Comparison of intranasal dexmedetomidine and midazo-

lam as premedication in children undergoing cardiac sur-

geries and procedures. Acta Medica Bulgarica. 

2025;52(1):7-13.  

18. Fu Y, Zhang Q, Jiang Y, Lang B. A comparative eval-

uation of intranasal α2-adrenoceptor agonists and in-

tranasal midazolam as premedication in pediatric seda-

tion: A meta-analysis of randomized controlled trials. 

PLoS ONE. 2023;18(2): e0281751.  

19.Lin Y, Zhang R, Shen W, Chen Q, Zhu Y, Li J, et al. 

Dexmedetomidine versus other sedatives for non-painful 

pediatric examinations: a systematic review and meta-

analysis of randomized controlled trials. J Clin Anesth. 

2020;62:109736.  

20. Gleich SJ. Intraoperative blood pressure considera-

tions in pediatric anesthesia. Anesth Pain Med. 

2025;20(3):213-221.  

21. Janse van Rensburg E, Indiveri L, Mogane P. The 

Perioperative Use of Dexmedetomidine in Paediatric Pa-

tients. Children. 2025;12(6):690.  

22. Malik A, Ramesh N, Coopersmith CM, Sevransky J, 

Bhavani SV. Bradycardia Risk Associated with Intrave-

nous Dexmedetomidine: A Retrospective Study of Risk 

Factors and Clinical Outcomes in Critically Ill Patients 

(BRAID). Res Sq [Preprint]. 2025:rs.3.rs-7547505.  

23. Ghai B, Jain K, Saxena AK, Bhatia N, Sodhi KS. 

Comparison of oral midazolam with intranasal dexme-

detomidine premedication for children undergoing CT 

imaging: a randomized, double-blind, and controlled 

study. Paediatr Anaesth. 2017;27(1):37-44.  

24. Shen F, Zhang Q, Xu Y, et al. Effect of Intranasal 

Dexmedetomidine or Midazolam for Premedication on 

the Occurrence of Respiratory Adverse Events in Chil-

dren Undergoing Tonsillectomy and Adenoidectomy: A 

Randomized Clinical Trial. JAMA Netw Open. 

2022;5(8):e2225473.  

25. Peter J-U, Dieudonné P, Zolk O. Pharmacokinetics, 

Pharmacodynamics, and Side Effects of Midazolam: A 

Review and Case Example. Pharmaceuticals. 2024; 

17(4):473.  

 


