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ABSTRACT 

 

Background 

Hemodynamic fluctuations, including increased heart rate and blood pressure, during 

intubation are common and can be detrimental, particularly in patients with cardiovascular 

conditions. Dexmedetomidine, an alpha-2 adrenergic agonist, is known to mitigate such 

responses by reducing sympathetic activation. While intranasal administration of 

dexmedetomidine is effective, it may cause local irritation. Nebulized dexmedetomidine may 

offer a better alternative for premedication without these adverse effects. This study aims to 

evaluate the effect of nebulized dexmedetomidine on hemodynamic responses during 

laryngoscopy and intubation. 

Methods 

A randomized controlled trial was conducted on patients undergoing general anesthesia. 

Participants were divided into two groups: Group ND (nebulized dexmedetomidine 10 

minutes prior to surgery) and Group NS (nebulized saline as control). After preoxygenation 

and fentanyl administration, anesthesia was induced with propofol and vecuronium. 

Hemodynamic parameters-heart rate, systolic, diastolic, and mean blood pressures-were 

recorded during induction, just before laryngoscopy, immediately post-intubation, and at 1, 3, 

and 5 minutes post-intubation. Postoperative pain scores were assessed 30 minutes after 

extubation. 

Results 

Both groups had similar demographic data. Group ND showed a slight decrease in heart rate 

after nebulized dexmedetomidine, with a significant reduction during laryngoscopy and 1 

minute post-intubation (P < 0.0001 and P = 0.006, respectively). Systolic blood pressure was 

significantly lower in Group ND compared to Group NS at multiple time points (P < 0.05). 

There were no adverse effects reported with nebulized dexmedetomidine. 

Conclusion 

Nebulized dexmedetomidine effectively blunts hemodynamic responses to laryngoscopy and 

intubation, offering a safe and effective premedication strategy with no adverse effects. 

Keywords: Nebulized Dexmedetomidine, Hemodynamic Response, Intubation, 

Laryngoscopy, Premedication, Anesthesia. 
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INTRODUCTION 

Hemodynamic fluctuations, including elevated systolic and diastolic blood pressure and 

increased heart rate, are common during intubation. These changes are triggered by the 

mechanical action of the laryngoscope blade, which stimulates the tongue base and lifts the 

epiglottis, leading to autonomic activation.[1] Airway instrumentation induces a strong 

noxious stimulus through vagal and glossopharyngeal afferents, which results in a reflex 

autonomic response. In adults and adolescents, this response is typically manifested as 

hypertension and tachycardia, whereas in infants and small children, it may lead to 

bradycardia.[2] 

During direct laryngoscopy and intubation, heart rate and blood pressure can increase 

by 20-27% and 30-50%, respectively.[3] The magnitude of this hemodynamic response 

correlates with the force applied to expose the glottis.[2] The response is first observed within 

5 seconds of laryngoscopy, peaks at around 45 seconds, and typically normalizes within 5 

minutes, with the duration of the response being proportional to the time taken for 

intubation.[2] Such fluctuations can lead to increased myocardial oxygen demand and may 

precipitate cardiac arrhythmias, which can be harmful in patients with coronary artery 

disease, valvular heart disease, raised intracranial pressure, or cerebrovascular disease.[4] 

Dexmedetomidine, a selective alpha-2 receptor agonist, is known for its sedative, 

hypnotic, anxiolytic, and analgesic effects.[5] It helps stabilize hemodynamics by modulating 

the stress-induced sympathetic responses during intubation and anesthesia emergence, 

reducing the rise in heart rate and blood pressure. While intranasal dexmedetomidine is 

effective and rapidly absorbed, it may cause transient nasal irritation, cough, and 

laryngospasm.[6] Nebulized dexmedetomidine presents an alternative with potentially fewer 

adverse effects.[3] 

 

 

AIMS AND OBJECTIVES 

The aim of this study is to evaluate the efficacy of nebulized dexmedetomidine in attenuating 

the hemodynamic responses during laryngoscopy and intubation by assessing vital 

parameters such as heart rate, systolic blood pressure (SBP), diastolic blood pressure (DBP), 

and mean arterial pressure (MAP). The primary outcome is to measure the magnitude of 

change in these parameters during the procedure. Secondary outcomes include evaluating the 

incidence of nasal irritation, cough response, and laryngospasm associated with nebulized 

dexmedetomidine administration. Additionally, the study aims to assess the level of sedation 

achieved with nebulized dexmedetomidine compared to the control. 

 

 

MATERIALS AND METHODS 

 

Study Design 

This was an interventional study conducted in the Department of Anaesthesiology at A.J. 

Institute of Medical Science, a tertiary care hospital. The study was carried out over a period 

of one year, from November 2021 to November 2022, and included patients aged 18 to 60 

years, classified as ASA I and II, who were scheduled for elective surgery under general 

anesthesia. After preanesthetic evaluation, participants were randomly allocated to two 

groups: Group ND, which received nebulized dexmedetomidine at a dose of 5 micrograms 

per kg, and Group NC, which received saline nebulization as a control. Purposive sampling 

was used to select individuals for the study. 
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Inclusion and Exclusion Criteria 

The study included adult patients aged between 18 to 65 years with ASA physical status I or 

II, scheduled for surgical procedures under general anesthesia requiring endotracheal 

intubation. Patients were excluded if they had a known history of hypertension or ischemic 

heart disease (IHD), a body mass index (BMI) greater than 30, were on beta-blocker therapy, 

had a known or anticipated difficult airway, or if the duration of laryngoscopy exceeded one 

minute. Additional exclusion criteria included patients requiring more than one attempt at 

intubation or those with a laryngoscopy grade of 2 or higher. 

 

Sample Size Calculation 

Based on the study conducted by Misra S, Behera BK et al[7] 

In order to detect a mean difference of heart rate of 10 beats per minute during intubation in 

the mean HR between the groups assuming a 95% confidence interval, 90% power anda 

pooled SD of 9 BPM, the sample size was estimated at 16 in each group. Considering a 10% 

dropout rate we considered a total of 34 patients who met the inclusion criteria. 

 
 

Data Collection Procedure 

Patients meeting the inclusion criteria underwent preanesthetic evaluation and provided 

written informed consent. On the day of surgery, they were randomized to receive either 

nebulized dexmedetomidine (Group ND) or saline (Group NS) 10 minutes prior to induction. 

Standard monitors were attached, and baseline vitals were recorded. All patients were 

preoxygenated for 3 minutes, given IV fentanyl (2 mcg/kg), and induced with IV propofol 

(2–3 mg/kg), with the dose recorded. After confirming mask ventilation, IV vecuronium (0.1 

mg/kg) was administered, and the anesthesia was deepened with isoflurane. Once muscle 

relaxation was confirmed (TOF 0/4), a blinded anesthesiologist performed laryngoscopy and 

intubation. Hemodynamic parameters (HR, SBP, DBP, MAP) were recorded at induction, 

before laryngoscopy, immediately after intubation, and at 1, 3, and 5 minutes post-intubation. 

Patients with intubation time >1 minute were excluded. Anesthesia was maintained with 

isoflurane and nitrous oxide, with adjustments made to maintain HR and BP within 20% of 

baseline. Fentanyl (50 mcg) was added if isoflurane >1.5% was needed. Data collected 

included changes in hemodynamic parameters, propofol and isoflurane requirements, opioid 

use, postoperative pain score (30 minutes post-extubation), and any nasal irritation, cough, or 

laryngospasm during nebulization. 

 

Statistical Analysis 

Data were entered into an MS Excel spreadsheet and analyzed using SPSS version 21.0. 

Categorical variables were expressed as numbers and percentages, while continuous variables 

were presented as mean ± standard deviation (SD) or median, as appropriate. Normality of 

the data was assessed using the Kolmogorov-Smirnov test. Depending on the distribution, 

Student's t-test or Mann-Whitney U test was used to compare hemodynamic parameters 

between groups. Intragroup comparisons of pre- and post-intubation values were performed 

using the paired t-test and repeated measures ANOVA. Qualitative variables were analyzed 

using the Chi-square test or Fisher’s exact test, as applicable. A p-value of <0.05 was 

considered statistically significant. 
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RESULTS 

Parameter Group ND (n = 17) Group NC (n = 17) P Value Inference 

Age (years, Mean ± SD) 41.53 ± 14.85 49.82 ± 11.66 0.074 Comparable 

Sex (M/F %) 35.3 / 64.7 35.3 / 64.7 0.999 Comparable 

BMI (kg/m², Mean ± SD) 23.36 ± 1.52 22.62 ± 1.30 0.137 Comparable 

ASA I/II (%) 70.6 / 29.4 64.7 / 35.3 0.999 Comparable 

Table 1: Baseline Demographic and Clinical Characteristics 

 

Table 1 shows that demographic variables (age, sex, BMI, ASA status) were comparable 

between groups, confirming successful randomization. 

 

Parameter Group ND (Mean ± SD) Group NC (Mean ± SD) P Value Units 

Basal HR 75.88 ± 9.17 74.65 ± 7.55 0.209 bpm 

Basal SBP 124.6 ± 8.41 127.6 ± 8.96 0.32 mm Hg 

Basal DBP 77.18 ± 5.71 79.88 ± 6.57 0.209 mm Hg 

Basal MAP 93.06 ± 5.10 95.76 ± 5.25 0.14 mm Hg 

Table 2: Baseline Hemodynamic Parameters 

Table 2 illustrates that baseline hemodynamic measures (HR, SBP, DBP, MAP) did not differ 

significantly between groups. 

 

Time 

Interval 
ND Mean ± SD 

P Value (vs Pre-

induction) 
NC Mean ± SD 

P Value (vs Pre-

induction) 

Laryngoscopy 84.47 ± 10.42 < 0.0001 91.65 ± 8.49 < 0.0001 

1 min 82.82 ± 9.00 0.0006 84.35 ± 6.09 < 0.0001 

3 min 80.59 ± 8.44 0.064 81.41 ± 6.93 0.0024 

5 min 77.41 ± 6.54 > 0.999 76.12 ± 6.66 0.49 

Table 3: Intragroup Changes in Heart Rate 

 

Table 3 shows that in both groups, heart rate rose significantly during laryngoscopy but 

stabilized after 3–5 minutes; the ND group showed smaller increases. 

 

Interval ND Mean ± SD NC Mean ± SD P Value Interpretation 

Pre-intubation 77.47 ± 9.17 72.35 ± 6.92 0.152 Comparable 

Laryngoscopy 84.47 ± 10.42 91.65 ± 8.49 0.035 Significant ↓ in ND 

1 min 82.82 ± 9.00 84.35 ± 6.09 0.566 Comparable 

3 min 80.59 ± 8.44 81.41 ± 6.93 0.75 Comparable 

5 min 77.41 ± 6.54 76.12 ± 6.66 0.73 Comparable 

Table 4: Intergroup Comparison of Heart Rate at Different Intervals 

 

Table 4 indicates that heart rate was significantly lower in the ND group during 

laryngoscopy, highlighting attenuation of sympathetic response. 

 

Interval ND Mean ± SD NC Mean ± SD P Value Remark 

Pre-intubation 129.1 ± 8.11 125.4 ± 7.27 0.177 Comparable 

Laryngoscopy 133.2 ± 6.72 146.8 ± 8.13 < 0.0001 Significant ↓ in ND 

1 min 129.0 ± 6.57 139.2 ± 7.32 0.0002 Significant ↓ in ND 

3 min 127.2 ± 7.10 134.9 ± 6.14 0.0018 Significant ↓ in ND 

5 min 124.4 ± 7.11 125.9 ± 16 0.73 Comparable 

Table 5: Systolic Blood Pressure Changes 
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Table 5 demonstrates that SBP rise during laryngoscopy was significantly blunted in the ND 

group versus NC, confirming the hypotensive effect of dexmedetomidine. 

 

Interval ND Mean ± SD NC Mean ± SD P Value Interpretation 

Pre-intubation 79.53 ± 4.03 76.76 ± 5.29 0.099 Comparable 

Laryngoscopy 80.59 ± 5.99 87.76 ± 2.90 < 0.0001 Significant ↓ in ND 

1 min 77.06 ± 4.30 81.88 ± 6.25 0.013 Significant ↓ in ND 

3 min 78.35 ± 5.10 82.29 ± 5.52 0.035 Significant ↓ in ND 

5 min 77.35 ± 5.07 77.06 ± 4.48 0.085 Comparable 

Table 6: Diastolic Blood Pressure Changes 

 

Table 6 shows diastolic pressure followed a pattern similar to SBP, with ND group showing 

less hypertensive response during laryngoscopy. 

 

Interval ND Mean ± SD NC Mean ± SD P Value Remark 

Pre-intubation 96.06 ± 4.31 93.06 ± 3.88 0.004 Significant difference 

Laryngoscopy 98.00 ± 5.31 107.5 ± 3.79 < 0.0001 Significant ↓ in ND 

1 min 94.41 ± 3.80 101.0 ± 4.99 < 0.0001 Significant ↓ in ND 

3 min 94.71 ± 4.07 99.8 ± 4.55 0.0016 Significant ↓ in ND 

5 min 93.06 ± 4.22 94.65 ± 4.35 0.28 Comparable 

Table 7: Mean Arterial Pressure (MAP) Changes 

 

Table 7 illustrates that MAP increased significantly in the saline group but remained stable in 

the dexmedetomidine group, showing effective suppression of pressor response. 

 

 

DISCUSSION 

Laryngoscopy and intubation during general anesthesia are known to cause significant 

sympathetic stimulation, resulting in a surge in blood catecholamines that leads to increased 

heart rate (HR) and mean arterial pressure (MAP). This response begins within 5 seconds of 

laryngoscopy, peaks within 1–2 minutes, and returns to baseline within 5–10 minutes. King et 

al. first described these hemodynamic changes in 1951.[1] While this response may be 

tolerated in healthy individuals, it poses a risk in patients with cardiovascular or neurological 

comorbidities, where tachycardia and hypertension can be detrimental. Several 

pharmacological agents have been used to blunt this response, including opioids like 

fentanyl,[8] adrenergic blockers such as esmolol.[9] vasodilators like sodium nitroprusside,[10] 

and local anesthetics such as intravenous lidocaine.[9] However, none have been able to 

completely suppress this hemodynamic surge. 

Blunting the intubation response is particularly important in high-risk populations 

such as those with ischemic heart disease or raised intracranial pressure.[11] 

Dexmedetomidine, a selective alpha-2 adrenergic agonist, provides sedation, anxiolysis, and 

sympatholysis without significant respiratory depression. Its use via nebulization offers a 

non-invasive route with excellent bioavailability due to the large surface area of the oral and 

nasal mucosa.[12] Unlike intranasal or intravenous administration, nebulization reduces the 

risk of nasal irritation, cough, laryngospasm, and abrupt cardiovascular changes, making it a 

potentially safer and more tolerable route. 

Our interventional study assessed the effect of nebulized dexmedetomidine on the 

hemodynamic response to laryngoscopy and intubation. Seventeen patients were divided into 
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two groups: those receiving dexmedetomidine nebulization and those receiving saline. 

Hemodynamic parameters (HR, SBP, DBP, MAP) were measured before induction and at 1, 

3, and 5 minutes after intubation. In the dexmedetomidine group, HR was significantly 

reduced during laryngoscopy and at 1 minute post-intubation compared to baseline (P < 

0.0001 and 0.006, respectively), but this difference was not significant at 3 and 5 minutes 

post-intubation (P = 0.064 and 0.999). When compared between groups, the mean HR during 

laryngoscopy was significantly lower in the dexmedetomidine group (84.47 ± 10.42, P = 

0.013), confirming that the observed effect was not due to placebo. 

Similarly, systolic blood pressure (SBP) was significantly lower in the 

dexmedetomidine group at laryngoscopy, and at 1 and 3 minutes post-intubation (P < 0.05). 

These findings are consistent with the study by Kumar et al.[13] who also observed a 

statistically significant reduction in SBP at 1, 5, and 10 minutes post-intubation in patients 

receiving nebulized dexmedetomidine (P = 0.01, 0.02, 0.03, respectively). However, unlike 

our findings, their study did not show a significant difference in HR between groups (P = 

0.990). 

Saikat et al.[14] compared the efficacy of dexmedetomidine via intravenous and 

intranasal routes in blunting hemodynamic responses during intubation. While both routes 

resulted in a decrease in HR from baseline, IV dexmedetomidine showed a greater reduction 

compared to the intranasal route. However, the intravenous route was associated with a 

steeper decline in HR and SBP, which may increase the risk of bradycardia or hypotension. 

Nebulization, with its gradual drug absorption and 65% bioavailability, offers a more stable 

hemodynamic profile and avoids the abrupt effects seen with IV administration. 

Furthermore, Zanaty et al.[15] investigated the use of nebulized dexmedetomidine and 

ketamine in pediatric patients. Their study showed enhanced sedation and shorter recovery 

times with the combination therapy, possibly counteracting dexmedetomidine-induced 

bradycardia. In our study, no significant bradycardia was reported, likely due to the slower 

systemic absorption of nebulized dexmedetomidine, which prevented sudden alpha-2A 

agonist effects. 

Our findings support the efficacy and safety of nebulized dexmedetomidine in 

attenuating the hemodynamic response to laryngoscopy and intubation, with minimal side 

effects and good tolerability. 

 

 

LIMITATIONS 

This study had several limitations. The small sample size limits its applicability to the general 

population. Patient factors such as the underlying diagnosis, type and duration of surgery, and 

history of previous surgeries were not considered. A fixed dose of dexmedetomidine was 

used without comparing other doses. Comorbidities like diabetes were not excluded, and 

variations in drug administration, monitoring, and laryngoscopy by different anesthetists may 

have introduced bias. Uniform induction protocols limited comparison between different 

agents, and exclusion of hypertensive and IHD patients prevented evaluation of the drug’s 

effects in high-risk groups. 

 

 

CONCLUSION 

In conclusion, our study demonstrates that nebulized dexmedetomidine is effective in 

attenuating the hemodynamic response to laryngoscopy and intubation. Its noninvasive and 

simple mode of administration makes it a convenient option for premedication. Furthermore, 

the nebulized route minimizes the risk of common side effects such as hypotension, 
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bradycardia, nasal irritation, laryngospasm, and cough, making it a safe and well-tolerated 

alternative to other routes of administration. 
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