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Background: Onset of hemodynamic changes is often associated with procedures such as laryngoscopy and tracheal intubation. This poses an 

increased risk of fatality in high-risk patients with diseases such as cardiovascular diseases. Several attempts utilizing singular parameters have 

been used to combat this clinical manifestation. In this study, we have used a holistic approach, in combination with the pre-recommended 

parameters, to attenuate the pressor responses during the procedure. Subjects and Methods: Sixty adult patients were randomized into two 

groups, receiving two different doses of dexmedetomidine (0.5 µg or 1 µg) per kilogram of the bodyweight. In addition, the quality of the 

intubation was also assessed using the scoring system adapted from McNeil et al., 2000. Longitudinal monitoring of various physiological 

parameters such as systolic blood pressure (SBP), diastolic blood pressure (DBP), mean arterial pressure (MAP), heart rate (HR) and O2 

saturation (SpO2) was performed at four different time points during the procedure. Results: Our results revealed that dexmedetomidine 

administration results in a transient decrease in these parameters in the patients from both the groups, with more prominent effects in the Group 

I patients, received 1 µg/kg of dexmedetomidine. Moreover, at time-point T3 (60 sec after intubation), a transient increase was observed in 

almost all the tested parameters. The assessment of the intubating conditions revealed no significant differences among the groups. 

Conclusion: A higher dosage of dexmedetomidine (1 µg/kg) showed better management of hemodynamic responses during laryngoscopy and 

intubation. 
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Introduction 

Increases in the heart rate and the systemic blood pressure, 

commonly known as pressor responses, are often associated 

with procedures involving laryngoscopy and endotracheal 

intubation in patients. Minimization of the pressor response 

during laryngoscopy and endotracheal intubation is critical 

during the procedure, particularly while treating patients with 

high-risk cardiovascular diseases (CVD). The manifestation 

of the pressor response usually occurs in the form of 

tachycardia and hypertension and has been shown to be one 

of the secondary responses of laryngoscopy and intubation 

that is associated with reflex sympathetic stimulation. This 

reflex is mediated by vagus (X) & Glossopharyngeal (IX) 

cranial nerves, which carry the afferent stimulus from the 

epiglottis & supraglottic region and activate the vasomotor 

center. As a consequence, this leads to a peripheral 

sympathetic adrenal response causing the release of 

adrenaline & noradrenaline, resulting in the pressor 

responses.[1] These responses include a rise in the pulse rate 

 

 

 

and blood pressure which is usually transient, variable and 

unpredictable. In the patients with end-organ 

decompensation, pressor responses could also lead to 

intracranial bleeding,[2] dysrhythmias,[3] acute left ventricular 

failure and may also result in intra-operative myocardial 

infarction.[4] 

During laryngoscopy and intubation, the pressor response 

peaks at 1-2 minutes and returns to baseline within 5-10 

minutes. Several methods, including pharmacological and 

non-pharmacological tools, have been employed to tone 

down the hemodynamic responses to laryngoscopy & 

endotracheal intubation. Among the non-pharmacological 

interventions, intubation through the usage of C-Trach 

laryngeal mask airway (LMA) assembly instead of intubation 

with direct laryngoscopy (DL) resulted in a minimal rise in 

the systolic blood pressure (SBP).[5] Modified laryngoscopy 

procedures with relatively shorter duration as well as gentle 

intubation, blockade of Glossopharyngeal & Superior 

laryngeal nerves have also shown to attenuate the pressor 

response to an extent.[4] 

Several studies have employed interventions using various 
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pharmacological agents to attenuate the pressor responses 

during laryngoscopy and intubation. Among these, induction 

of topical anesthesia using lignocaine,[6] usage of narcotics 

such as fentanyl and alfentanil,[7] combination of narcotic 

agents with anesthetic agents such as alfentanil with 

lidocaine and alfentanil with sevoflurane and have been 

implicated in reducing the pressor responses.[8,9] Induction of 

deep general anesthesia by the application of such agents as 

well as the usage of calcium channel blockers and β-blockers 

such as propranolol, esmolol and analgesics such as 

remifentanil anesthetic adjuvants also proved to be an 

effective suppressor of pressor response associated with 

laryngoscopy and intubation.[10-16] 

Selective activation of adrenergic receptors using 

sympathomimetic drugs (α-2 agonists) such as clonidine and 

dexmedetomidine, which attenuates the sympathetic 

responses, have also been shown to promote hemodynamic 

stability. While both clonidine and dexmedetomidine activate 

α-1 and α-2 receptors, dexmedetomidine selectively activates 

α-2 adrenoceptors with a higher binding ratio of 1620:1 

(α2:α1) compared to 220:1 for clonidine (α2:α1) and is 

shown to have better anxiolytic and analgesic properties 

when applied intravenously as a pre-medicant anaesthesia 

setting.[17] In this study, we have used two different doses of 

dexmedetomidine in addition to a robust intubation condition 

scoring system and evaluated the pressor response during 

laryngoscopy in the patients belonging to ASA class I and II. 

 

subjects and Methods 

After obtaining the Hospital Ethical Committee clearance 

with the letter number (9- 72/DNB/2011-13/MCDH-3125), 

the study was conducted at Mata Chanan Devi Hospital, New 

Delhi. Sixty patients, both males and females, scheduled for 

various elective surgical procedures requiring general 

anesthesia, belonging to ASA class I and II were selected for 

this study. Patients selected were of age group between 18 

and 60 years and weight between 50 and 90 kg. Patients who 

were ASA grade 3 or above and those with the history of 

cardiovascular, respiratory, hepatic, renal, endocrine, 

neurological diseases, or hypersensitivity to 

dexmedetomidine or clonidine, patients on sedatives, 

hypnotics, antidepressants and alcohol abuse were excluded 

from the study. Patients with anticipated difficult airway, 

those receiving other alpha 2 agonists like clonidine or 

opioids and patients on beta blockers were also excluded 

from the study. Last, patients in which laryngoscopy time 

exceeded 15 s were excluded from the analysis. 

Data Collection Technique and Tools 

All patients were provided with patient information sheet and 

informed consent was obtained in writing. After taking 

consent, thorough history was elicited. Patients were 

clinically examined in detail and investigated. All patients 

were pre-medicated with tablet alprazolam 0.5 mg and tablet 

ranitidine 150 mg orally at bedtime, the night before surgery. 

All patients were kept 6 hours of fasting prior to surgery. 

Patients were randomly divided into two groups of thirty 

each. Randomization was done using a computer-generated 

random number table (https://www.randomizer.org/). An 

intravenous drip was started and vital baseline parameters 

were noted. All the patients were premedicated with injection 

glycopyrrolate 0.2 mg and inj. Midazolam 1.5 mg IV. A 

partial double-blinded procedure was followed, in which the 

person is administering the drug and the patient both were 

unaware as to which group the patient belonged to. One 

consultant anesthesiologist prepared the intravenous (IV) 

infusions and coded them with different colors without 

revealing the dosage information of the drug in order to 

reduce the bias. The infusions were handed over to another 

anaesthetist to be administered to the patients who were 

unaware of the contents of the syringe but recorded the 

parameters that were observed in response to the drug 

infusions. The predetermined list of patients in each group 

(Group I patients receiving 1.0 µg/kg body weight and Group 

II patients receiving 0.5 µg/kg body weight) were assigned 

one of the two colored labels in the list as per the group. 

Patients in group I received dexmedetomidine 1.0 µg/kg 

body weight diluted in normal saline to make a solution of 10 

ml, infused intravenously over 10 min, using a syringe pump 

and similarly, patients in group II received dexmedetomidine 

0.5 µg/kg body weight diluted in normal saline to make a 

solution of 10 ml. The results of the study were analyzed at 

the end of the study and then the decoding procedure was 

done. The patients were also unaware of the dosage of the 

drug they received. Therefore, we ensured that the 

differences in the infusion time reduce the placebo effect on 

the patients to the minimum and the influence on the 

recorder to the least. Thiopentone 5 mg/kg was given 90 

seconds after the infusion. Vecuronium 0.1 mg/kg was 

administered to produce a neuromuscular block. Then, 

patient’s lungs were ventilated manually with 100% oxygen. 

After 180 sec of giving vecuronium, laryngoscopy was 

attempted and endotracheal intubation performed. After 

orotracheal intubation, further management of anesthesia and 

recording of hemodynamic parameters was done as per the 

protocol. In this study, different parameters were recorded, 

which includes systolic blood pressure (SBP), diastolic blood 

pressure (DBP), mean arterial pressure (MAP), heart rate 

(HR) and O2 saturation (SpO2) at 5 different time-points i.e. 

at baseline (T0), 60 sec after dexmedetomidine infusion (T1), 

60 sec after induction (T2), 60 sec after intubation (T3), 5 

min after intubation (T4). To ensure the intubation quality 

controls, we have assessed the face mask ventilation, jaw 

relaxation, visibility of the vocal cords, position of the vocal 

cords and the reflex movement to tracheal intubation. The 

criteria used for ranking these variables were evaluated with 

the scoring system described by McNeil et al., 2000. 

Statistical analysis: 

Results were expressed as percentages and as the mean ± 

standard error of the mean (SEM). Statistical evaluation was 

performed using MS-Excel and R statistical program (18). 

Unpaired t-test to compare quantitative variables and Chi- 

square test to compare qualitative traits between the different 

groups. The following symbols and the p-value cutoffs were 

used in this study. Non-significant (P > 0.05); * (P ≤ 0.05); 

** (P ≤ 0.01) and *** (P≤ 0.001). 

Power Analysis for Sample Size Estimation 

This study aims to identify the differences between the two 

different doses of dexmedetomidine, therefore the effect size 

(the difference between the two groups) is expected to be 

http://www.randomizer.org/)
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minimal and so, we gave the effect size ‘d’ a value of 0.15 

(usually 0.5 is considered small, 1 is considered moderate 

and 1.5 is considered high). To detect the differences 

between the two dosages with a small difference in potency, 

the statistical power needs to be high and hence we used the 

power of 85% along with a confidence interval of 95% to 

ensure the obtained differences if any are not by chance. 

With these parameters, the estimated sample size to be used 

in this study is 28 patients per group i.e. 56 patients in total. 

However, taken into consideration the estimated dropout rate 

of approximately 5% either due to the patients’ 

unwillingness in the last minute to participate in the study or 

due to some other practical errors, the corrected sample size 

is calculated by the formula Corrected sample size = Sample 

size/(1- [% attrition/100]), which is equal to 56/ [1-(5/100)] = 

58.94 which finally comes to 30 patients per group. Power 

analysis was performed using G*Power 3 software.[19] 
 

Figure 1: Table describing the Intubating conditions scoring 

system used in this study. 
 

Results 

In this study, we have determined the optimal dosage of 

dexmedetomidine along with the usage of a robust intubation 

condition scoring system. This study was conducted on a 

total of 60 patients belonging to ASA class I and II. They 

were further randomized and segregated into two groups i.e, 

Group I and Group II. Group I consist of 13 males and 17 

females, whereas Group II comprises an equal number of 

patients from both the genders (15 each) [Figure 2]. Age 

distribution of the patients is broad in both the groups, 

ranging from 18 years to 60 years [Figure 2]. The average 

age of the patients in group I and Group II are 35.70 years 

and 38.10 years, respectively. All the patients that 

participated in this study underwent surgical interventions 

requiring general anaesthesia. Moreover, the mean 

bodyweight of the patients from both the groups is highly 

comparable (P-value = 0.326), with average values of 63.13 
± 10.29 and 61.97 ± 9.58 in Group I and Group II, 

respectively (mean ± S.D) [Figure 2]. Both the groups were 

well-matched for their demographic data. 
 

Figure 2: Boxplots and the percentage barplot depicting the age, 

weight and gender distribution of patients in two groups. 
 

 

Figure 3: Scatterplot representation depicting the changes in 

the mean heart-rate (mean ± standard error of mean) across the 

5 different time-points in both the groups. Non-significant (P > 

0.05); * (P ≤ 0.05); ** (P ≤ 0.01) and *** (P ≤ 0.001). 
 

Group I and Group II patients were given two different 
dosages of dexmedetomidine i.e 1 µg/Kg and 0.5 µg/Kg of 

the body weight, respectively. Prior to the administration of 
the drug, the baseline heart rates were recorded and no 

statistical differences were observed between the two groups 

(T0; baseline measurement) [Figure 3]. In order to effectively 

compare the impact of dexmedetomidine on the pressor 

response, we evaluated different parameters across four-time 

points during the procedure (T1, T2, T3 and T4). T1 refers to 

the time point 60 seconds after the infusion of 

dexmedetomidine. T2 represents the time point 60 seconds 

post-induction, whereas T3 refers to time point 60 seconds 

post-intubation. T4, the last time point, refers to 5 minutes 

post-intubation. Statistical analyses of the intra/inter-group 
comparisons revealed that the mean heart rates were 

significantly higher in patients from Group II with respect to 
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Group I patients. Within each group, the relative changes in 
the heart rate across different time points were similar. In a 

group I, the mean heart rates during T1, T2 and T4 were 

significantly lower with respect to the baseline measurement 

(P < 0.001 for T1 vs T0, T2 vs T0, T4 vs T0). In Group II, 

similar trends were observed, although the difference was 

apparent only at T2 (P < 0.05) [Figure 3]. This suggests that 

the administration of dexmedetomidine results in a transient 

decrease in the mean heart rate in both the groups with more 
prominent effects in Group I patients receiving 1 µg/Kg of 

dexmedetomidine. 

Next, we also have evaluated the effect of dexmedetomidine 
administration on both systolic and diastolic blood pressure 
(SBP and DBP) variation across the indicated time points. 

Similar to the heart rate, we observed an initial transient 

decrease in the mean values of both SBP and DBP. However, 
in the case of SBP, we observed a significant difference at 

T1, T2 and T4 (P<0.001) in Group I patients and at T2 

(P<0.05), T3 (P<0.001) in Group II patients. In the case of 

DBP, we observed a significant difference at T1 (P<0.05), 

T2(P<0.05), and T4 (P<0.001), in Group 1 patients and at 

only T3 (P<0.01), in Group II patients [Figure 4]. In addition, 

we have also evaluated the mean arterial pressure (MAP) 

changes in response to laryngoscopy and intubation, 
followed by the administration of dexmedetomidine in Group 

I and Group II patients. We have observed an overall 

decrease in MAP in Group I patients compared to Group II 

patients, although the significance was observed only at T4 in 

inter-group comparisons. However, in the intra-group 

comparisons, Group I patients showed a significant decrease 

in MAP at T1, T2, T4 (P<0.01) while in Group II patients, the 

significance was observed only at T3 (P<0.001) [Figure 5]. In 

order to estimate the changes in the blood oxygen levels 
upon dexmedetomidine administration during the procedure, 

we evaluated the mean SpO2 (peripheral capillary oxygen 
saturation) levels and compared within and between the two 

groups. Inter-group comparison revealed no differences 

across any time point. However, intra-group comparisons 
revealed that in Group I patients, a significant difference was 

observed at T2 (P<0.01), T3 (P<0.001) and T4 (P<0.001). 

Among the Group II patients, significance was observed 

across all the time points, T1 (P<0.05) and T2, T3, T4 

(P<0.001) [Figure 6]. 
 

 
Figure 4: Scatterplot representation depicting the changes in 

the mean systolic and diastolic blood pressure (mean ± standard 

error of mean) across the 5 different time- points in both the 

groups. Non-significant (P > 0.05); * (P ≤ 0.05); ** (P ≤ 0.01) 

and *** (P ≤ 0.001). 

Assessment of quality of intubation was done in accordance 

with McNeil et al., 2000 with minor modifications. To 

compare the quality of intubation, criteria jaw mobility, mask 

ventilation, vocal cord visibility, vocal cord position and 

patient movement were assessed in both groups. None of the 

patients got the scoring of 3. Both groups were comparable 

in view of the above criteria as the p-value was 0.244, 0.393, 

0.369, 0.500 and 0.081, respectively [Figure 7]. In our study, 

no patient required atropine. No other side effects were seen 

as dexmedetomidine was given via slow intravenous 

infusion. 
 

 
Figure 5: Scatterplot depiction of the changes in the mean atrial 

pressure (mean ± standard error of the mean) across the 5 

different time-points in both the groups. Non-significant (P > 

0.05); * (P ≤ 0.05); ** (P ≤ 0.01) and *** (P ≤ 0.001). 
 

 

 
Figure 6: Percentage bar graph depiction of the relative 

changes in the mean basal SpO2 levels (mean ± standard error 

of the mean) across the 5 different time-points in both the 

groups. Non-significant (P > 0.05); * (P ≤ 0.05); ** (P ≤ 0.01) 

and *** (P ≤ 0.001). 
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Figure 7: Heatmap representing the results of the intubating 

conditions scoring system across all patients in both groups. 

Scores are represented as colors, and each rectangular box 

represents a single patient score. Noteworthy, none of the 

patients have obtained a score of 3. 
 

 

Discussion 

 
Laryngoscopy and endotracheal intubation are the most 

commonly used procedures by anaesthesiologists all over the 

world. However, these procedures are associated with an 

increased heart rate, systemic blood pressure and other 

associated phenomena commonly known as ‘pressor 

responses,’ which can be detrimental to the patients with 

cardiovascular disorders.[20] Dexmedetomidine, a pre- 

anesthetic drug, is a widely used agent for laryngoscopy and 

intubation procedures. Various studies have used 

dexmedetomidine in doses ranging from 0.1-10 µg/kg/hr but 

the effective loading dosage and the optimal infusion rate of 

the drug, which minimizes the pressor response in patients is 

not conclusive. The most common side effects of 

dexmedetomidine are hypotension and bradycardia that 

occur more frequently during the loading period. In 2001, 

Venn et al. and others had shown that the side effects of 

dexmedetomidine were not observed when 2.5 μg/kg loading 

dose of dexmedetomidine was administered in 10 min and 

followed by an infusion rate of 0.2–0.5 μg/kg/min.[21,22] 

Recent reports suggest that reducing the dose of 

dexmedetomidine to 1 µg/kg of body weight and using a 

slower infusion rate of the drug have beneficial effects in 

controlling the hemodynamic fluctuations during the 

intubation.[23] 

In our study, we show that the patients from ASA Grade I 

and II showed relatively better hemodynamic stability when 

pre-treated with dexmedetomidine at a dosage of 1 µg/kg of 

body weight in comparison to those who received 0.5 µg/kg 

of the drug, prior to anesthesia. Although the similar 

comparative effect has been previously shown, we have used 

a more systematic approach by incorporating the scoring 

system of the patients’ responses based on the parameters 

shown in McNeil et al., 2000,[24] and accordingly classified 

the effect of dexmedetomidine on the pressor response. 

Although no observational differences were found between 

the groups of patients receiving different doses of 

dexmedetomidine on the basis of our intubation control 

scoring system, our approach provides a better measure of 

the effect of drugs in attenuating the hemodynamic 

instabilities during laryngoscopy and intubation. 

In addition, we also minimized the duration of the 

laryngoscopy and intubation and performed the procedure 

within 15 seconds to tone down the pressor response as 

shown by,[6] However, prior to the procedure, we did not 

evaluate the level of catecholamine which is indicative of the 

patient’s stress and also, we did not check for the basal 

cardiac index before the drug treatment. The average 

duration of fasting was confirmed to be around 6 hours by 

the patients, although the actual durations of each individual 

were not taken into consideration in this study. 

 

Conclusion 

Our results suggest that dexmedetomidine, when applied at a 

dose of 1.0 µg/kg body weight given before induction, 

significantly obtunds the hemodynamic responses to 

laryngoscopy and tracheal intubation compared to 

dexmedetomidine (0.5 µg/kg body weight) in the patients 

from ASA Grade I and II. 
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