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Abstract: 
Background/Objective: Hemodynamic surges and sympathetic stimulation are common side effects of tracheal 
intubation and laryngoscopy. Common premedicants with different effectiveness characteristics are midazolam 
and dexmedetomidine. to evaluate how well midazolam and dexmedetomidine reduce the hemodynamic reaction 
to laryngoscopy and intubation. 
Methods: 110 adult ASA I–II patients undergoing elective procedures under general anesthesia participated in a 
multicentric, prospective, double-blind randomized experiment. Patients received either intravenous 
dexmedetomidine 0.5 µg/kg over 10 minutes (Group D, n=55) or midazolam 0.03 mg/kg bolus (Group M, n=55) 
before induction. At baseline, prior to induction, and 1, 3, 5, and 10 minutes after intubation, HR and MAP were 
measured. 
Results: Group D demonstrated significantly lower peak HR rise compared with Group M (+14.2 vs +24.1 bpm; 
p<0.001). Peak MAP increase was also significantly lower in Group D (+4.9 vs +14.9 mmHg; p<0.001). Sedation 
scores were higher with dexmedetomidine (median 3 vs 2; p=0.002). Bradycardia was more frequent in Group D 
(12.7% vs 1.8%; p=0.03). Recovery times were modestly prolonged in Group D. 
Conclusion: Dexmedetomidine provides superior attenuation of hemodynamic responses to laryngoscopy and 
intubation compared with midazolam while requiring increased vigilance for bradycardia and slightly prolonged 
recovery. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction

Securing the airway with laryngoscopy and 
endotracheal intubation is a routine part of general 
anesthesia, yet these steps often provoke marked 
cardiovascular fluctuations. The physical 
stimulation of the upper airway activates 
sympathetic pathways, leading to abrupt increases in 
HR and MAP. While short-lived, these surges can be 
problematic in individuals with compromised 
cardiac or neurological function, where sudden 
changes in hemodynamics may precipitate 
arrhythmias, ischemic episodes, or rises in 
intracranial or intraocular pressures. Consequently, 
minimizing the stress response during laryngoscopy 
has become an important goal in modern anesthetic 
practice. 

Various pharmacological approaches have been 
explored to achieve stable hemodynamics during 
airway manipulation. Opioids, beta-blockers, 
vasodilators, lidocaine, and several other agents 
have been used with differing levels of success. 

Midazolam, a widely used benzodiazepine, is valued 
for its anxiolytic and amnestic properties and is often 
administered as part of premedication. Its effects on 
sympathetic activity, however, are relatively mild, 
and several studies indicate that it may not 
sufficiently suppress the pronounced rise in HR and 
BP caused by laryngoscopy. Although midazolam 
offers predictable sedation and favorable safety, its 
role in blunting the cardiovascular response remains 
limited. 

Dexmedetomidine, a selective α2-adrenergic 
agonist, has gained increasing attention for its ability 
to reduce sympathetic tone while providing sedation 
and analgesia. By lowering catecholamine release 
and enhancing vagal activity, it produces smoother 
cardiovascular profiles during induction and 
intubation. In addition, its sedative effect allows 
patients to remain calm yet easily arousable, which 
may contribute to a more stable transition into 
anesthesia. Earlier research suggests that 
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dexmedetomidine reduces the magnitude of HR and 
BP elevations more effectively than many traditional 
sedatives. However, it also has the potential to cause 
bradycardia or hypotension, making the balance 
between efficacy and safety an important area for 
further evaluation. 

Despite multiple studies, direct comparisons 
between dexmedetomidine and midazolam in 
diverse clinical settings are still limited, and findings 
across the literature are not entirely consistent. A 
multicentric design helps address these variations by 
reflecting real-world practice across different 
institutions. The current study's objective was to 
assess the two drugs when given as premedication to 
adult patients undergoing elective surgery under 
general anesthesia. By examining hemodynamic 
changes during and after intubation, along with 
sedation levels, recovery characteristics, and 
adverse events, this work seeks to make the relative 
benefits and drawbacks of each medication more 
understandable. Such information is essential to 
guide anesthesiologists in selecting an appropriate 
premedication strategy for achieving stable peri-
intubation hemodynamics. 

Materials and Methods 

Study Design and Setting: Over the course of a 
year, three tertiary-care hospitals participated in a 
double-blind, parallel-group, multicentric, 
prospective, randomized study. 

Sample Size: Based on prior literature indicating a 
10 bpm clinically significant difference in peak HR 
rise, 110 patients (55 per group) were enrolled to 
achieve >80% power with allowance for dropouts. 

Participants 

Inclusion criteria: 

• Elective surgery involving endotracheal 
intubation while under general anesthesia 

• ASA I–II 
• Age 18–65 years 
• Informed consent provided 

Exclusion criteria: 

• Allergy to study drugs 
• Baseline bradycardia (HR <50) or AV block 
• Uncontrolled hypertension or significant 

cardiac disease 
• Severe hepatic/renal impairment 
• Pregnancy/lactation 
• Use of β-blockers, clonidine, or sympatholytics 
• Predicted difficult airway 

Randomization and Blinding: Using computer-
generated block randomization stratified by center, 
patients were allocated 1:1 to either Group M or 
Group D. Sealed opaque envelopes were used to 
ensure allocation concealment. Study drugs were 

prepared by an uninvolved anesthetic technician in 
identical syringes. Both investigators and patients 
were blinded. 

Intervention 

Group D: 50 mL of diluted dexmedetomidine (0.5 
µg/kg) administered over ten minutes.  
Group M: Five minutes prior to induction, an IV 
bolus of midazolam (0.03 mg/kg). 

Induction Protocol (standardized): 

• Rocuronium 0.6 mg/kg  
• Propofol 2 mg/kg 
• Fentanyl 2 µg/kg 

Laryngoscopy was performed 90 seconds after 
muscle relaxant administration. 

Outcome Measures 

Primary outcome: 

• Heart rate (ΔHR) peak change within five 
minutes of intubation. 

Secondary outcomes: 

• Peak change in mean arterial pressure (ΔMAP) 
• Sedation score (Ramsay) prior to induction 
• Incidence of bradycardia, hypotension 
• Requirement of rescue drugs 
• Recovery profile (time to Aldrete ≥9) 

Hemodynamic Measurements 

Recorded at: 

• Baseline (T0) 
• Post-premedication, pre-induction (T1) 
• 1, 3, 5, 10 minutes post-intubation (T2–T5) 

Results 

A total of 110 patients were enlisted and randomly 
split into two groups, with 55 individuals getting 
midazolam and 55 receiving dexmedetomidine. All 
patients completed the study, and there were no 
protocol violations requiring exclusion from 
analysis. Age, gender distribution, and pre-induction 
hemodynamic parameters did not change 
statistically significantly between the two groups 
based on baseline demographic and clinical features 
(Table 1). 

Following administration of the study drug, when 
compared to the midazolam group, patients in the 
dexmedetomidine group showed more pre-induction 
sedation. Despite this, oxygen saturation remained 
stable in both groups, and no episodes of respiratory 
depression were recorded. Laryngoscopy duration 
and intubation conditions were similar, ensuring that 
differences in hemodynamic responses were 
attributable to the study medications rather than 
variations in procedural technique. 
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A clear divergence in cardiovascular response was 
observed immediately after laryngoscopy and 
intubation. Patients premedicated with 
dexmedetomidine exhibited a markedly attenuated 
increase in HR and MAP across the early post-
intubation period. In contrast, the midazolam group 
showed a steeper and more pronounced 
hemodynamic rise (Figure 1). Both groups 
experienced peak changes one minute after 
intubation, although the midazolam group's 
elevation was noticeably greater. Detailed 
hemodynamic values recorded at each time point are 
presented in Table 2. 

Adverse events differed between the groups, with 
dexmedetomidine demonstrating a higher incidence 
of bradycardia. These events were mild, responded 
to atropine, and did not necessitate withdrawal from 
the study. Hypotension was comparable between the 
groups and was effectively managed with standard 
vasopressor therapy. Recovery characteristics 
showed that patients in the dexmedetomidine group 
required a slightly longer duration to achieve an 
Aldrete score ≥9; however, all patients achieved 
adequate recovery within routine PACU discharge 
timelines.

 
Table 1: Baseline Demographic and Clinical Characteristics 

Variable Dexmedetomidine (n=55) Midazolam (n=55) p-value 
Age (years) 42.6 ± 11.2 41.8 ± 10.7 0.68 
Male (%) 58% 62% 0.68 
Weight (kg) 68.4 ± 11.5 69.1 ± 10.9 0.74 
Baseline HR (bpm) 78.2 ± 9.8 78.5 ± 10.1 0.88 
Baseline MAP (mmHg) 95.4 ± 7.9 95.8 ± 8.1 0.81 

 

 
Figure 1: Trend of Heart Rate and MAP After Intubation 

 
Table 2: Hemodynamic Responses Following Laryngoscopy and Intubation 

Time 
Point 

Dexmedetomidine 
HR (bpm) 

Midazolam 
HR (bpm) 

Dexmedetomidine 
MAP (mmHg) 

Midazolam 
MAP 
(mmHg) 

p-
value 
(HR) 

p-value 
(MAP) 

Baseline 78.2 ± 9.8 78.5 ± 10.1 95.4 ± 7.9 95.8 ± 8.1 >0.05 >0.05 
Pre-
induction 

74.6 ± 8.7 77.1 ± 9.0 92.1 ± 8.3 94.7 ± 8.5 0.04 0.05 

1 min 92.4 ± 11.0 102.6 ± 12.1 100.3 ± 9.7 110.7 ± 10.8 <0.001 <0.001 
3 min 88.1 ± 10.5 97.4 ± 11.3 98.4 ± 8.9 107.2 ± 10.1 <0.001 <0.001 
5 min 84.9 ± 9.6 92.8 ± 10.7 96.2 ± 8.2 103.5 ± 9.4 <0.01 <0.01 
10 min 80.3 ± 9.0 86.2 ± 10.3 94.8 ± 7.6 99.7 ± 8.3 <0.05 <0.05 

Discussion 
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The present study clearly shows that 
dexmedetomidine offers more stable peri-intubation 
hemodynamics than midazolam when used as 
premedication in adults undergoing elective surgery. 
The differences observed between the two groups 
were consistent across all early post-intubation 
timepoints, indicating a uniform trend rather than an 
isolated effect at a single measurement. Patients 
receiving dexmedetomidine demonstrated a 
controlled, modest rise in both HR and MAP, 
whereas those premedicated with midazolam 
exhibited a noticeably sharper increase. These 
findings support the primary aim of the study and 
highlight the clinical relevance of selecting an agent 
that actively modulates cardiovascular responses 
during induction. 

The results resonate with previous comparative trials 
in which dexmedetomidine was found superior to 
benzodiazepines in maintaining cardiovascular 
stability during airway instrumentation. Multiple 
reports have indicated parallel trends of reduced 
tachycardic and hypertensive responses when 
dexmedetomidine is used as part of the anesthetic 
plan. Studies using comparable dosing regimens 
have reported similarly controlled hemodynamic 
curves in the immediate post-intubation period. In 
contrast, findings for midazolam consistently 
demonstrate that while it produces satisfactory pre-
induction sedation, it does not substantially 
influence the acute hemodynamic changes triggered 
during intubation—an observation reaffirmed in the 
present analysis. 

An important aspect of this study is the magnitude 
and reproducibility of the difference between the 
two groups. The hemodynamic advantage of 
dexmedetomidine was not limited to a single peak 
reading but persisted as a smoother trend throughout 
the early recovery from laryngoscopy. This pattern 
suggests a more reliable stabilization effect, which 
can be valuable in clinical settings where predictable 
responses to airway manipulation are essential. The 
lower variability observed within the 
dexmedetomidine group also adds weight to the 
consistency of its performance across a broad patient 
sample. 

Sedation depth prior to induction was higher among 
patients who received dexmedetomidine, and this 
likely contributed to the smooth induction 
conditions noted across centers. Although a higher 
incidence of bradycardia occurred in this group, all 
episodes were mild and managed successfully with 
atropine without disrupting the anesthetic course. 
Importantly, no serious adverse events occurred, 
suggesting that the dose used in this study offered a 
favorable balance between efficacy and safety. 
Midazolam, while demonstrating a lower rate of 
bradycardia, was associated with more pronounced 
hemodynamic elevations, which may be a concern 
for selected patient populations. 

The practical implications of these findings are 
significant. In routine anesthesia practice, 
maintaining stable hemodynamics during 
laryngoscopy is particularly important in patients 
with compromised cardiovascular tolerance. 
Dexmedetomidine may be especially useful in such 
cases due to its ability to provide a more controlled 
peri-intubation profile. The slightly prolonged 
postoperative recovery of the dexmedetomidine 
group was modest and did not interfere with 
discharge readiness, suggesting that the drug can be 
incorporated safely into standard peri-operative 
workflows. Midazolam remains appropriate for 
patients who require anxiolysis without a need for 
active hemodynamic modulation, but it appears less 
suitable when cardiovascular control is a priority. 

The multicentric design enhances the robustness of 
the findings by reflecting diverse clinical settings 
and minimizing center-specific bias. 
Standardization of induction techniques, timing, and 
monitoring ensured that observed differences could 
be attributed confidently to the study drugs. 
However, the study population was limited to ASA 
I–II individuals, making it necessary to interpret the 
results cautiously when applying them to higher-risk 
groups. Additionally, evaluating only one fixed 
dosing regimen limits insight into potential dose-
adjusted responses. Future investigations should 
explore alternative dosing strategies, titrated 
infusions, and broader patient categories including 
those with significant cardiac comorbidities. 

Overall, this study demonstrates that 
dexmedetomidine provides a distinctly more 
favorable hemodynamic profile compared with 
midazolam during the critical period surrounding 
laryngoscopy and intubation. The findings were 
consistent, clinically meaningful, and achieved 
without compromising safety. Although vigilance 
for bradycardia remains essential, the advantages 
observed in cardiovascular stability and peri-
intubation control support dexmedetomidine as a 
strong premedication choice when hemodynamic 
management is a central concern. These results add 
valuable evidence to current anesthetic practice and 
encourage broader exploration of 
dexmedetomidine-based strategies in airway 
management. 

Conclusion 

When it comes to regulating Midazolam (0.03 
mg/kg) is less effective than dexmedetomidine (0.5 
µg/kg) in the hemodynamic response to 
laryngoscopy and intubation. While monitoring for 
bradycardia is essential, its superior attenuation of 
HR and MAP surges makes it a preferred 
premedicant in suitable adult surgical patients. 
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