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Introduction 

A direct laryngoscopy allows visualization of the 

larynx.
1
 By visualizing the larynx, endotracheal 

intubation is facilitated through the mouth down into 

the trachea. Laryngoscopy and intubation cause a 

breach to a person’s protective airway reflexes
2,3

 and 

this leads to different physiological changes
4
 in the 

body involving various systems, among which 

cardiovascular system is mostly affected.
5,6

 The 

reflex changes in cardiovascular system are 

manifested as hypertension,
7
 tachycardia, arrhythmia, 

ectopic.
8
 This is due to increased sympathetic 

discharge.
9
 This manifestation to laryngoscopy and 

intubation may be harmful to some patients
10,11 

and 

could cause complications such as myocardial 

ischemia, cardiac arrhythmia, pulmonary edema, 

ventricular failure, intracranial haemorrhage and 

cerebrovascular accident. Therefore, 

recommendations for attenuating the reflex 

hypertension and tachycardia manifested by upper 

airway irritation during laryngoscopy and intubation 

are required.
12,13

 

Reid and Brace
14

 in 1940 first described the 

hemodynamic responses to laryngoscopy and 

intubation.
 
Since then studies have been conducted on 

attenuation of haemodynamic responses to intubation 

in different group of patients, both with and without 

cardiac illness by various pharmacological methods. 

A variety of drugs
15,16 

have been used to control these 

hemodynamic responses, such as vasodilators, beta 

blockers, calcium channel blockers, alpha-2 

agonists
17,18,19

 and opioids. However, no modality 

was devoid of drawbacks and limitations. 

Dexmedetomidine is a highly selective alpha 2 

adrenergic agonist. It provides sedation analgesia and 

produces stable hemodynamic by modulating stress 

responses with minimal respiratory depression. Pre-

treatment with intravenous dexmedetomidine, 

attenuates hemodynamic response to tracheal 

intubation. Few authors have used dexmedetomidine 

in a dose of 0.5, 0.75, 1, 2 microgram/kg with or 

without opioids in comparison to lignocaine or beta 

blockers or normal saline and found 

dexmedetomidine to be effective in attenuation of 

stress response.
20

 

Hence, in this study two different doses of 

dexmedetomidine (0.5mcg/kg and 1mcg/kg) are 

being compared to find out the most effective dose in 

reducing the stress response caused by laryngoscopy 

and endotracheal intubation. 

Methodology 

After getting clearance from Institutional Ethics 

Committee and with appropriate informed consent in 

the local language from the participants, this 

observational, experimental, double blinded, 
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randomised prospective study was conducted in 

general surgery OT complex of a tertiary care 

teaching institute over a period of 18 months. 

Breast surgeries like modified radical mastectomy, 

and open cholecystectomy, hernioplasty, hemi-

thyroidectomy was included in our study. 

The sample size was estimated using the maximum 

mean HR difference of 5 at 5 min in two groups from 

previous study.
21

 At 95% confidence limit and 80% 

power, a sample size of 23 was obtained in each 

group by taking largest mean difference of 5 and 

expected background standard deviation (SD) of 6. 

With 10% drop-out, sample size became 23 + 2.3≈ 

26. However, 30 participants were included in the 

study in each group for ease of calculation. 

The primary objective of the study was to arrive at an 

optimal dose of IV dexmedetomidine by comparing 

different doses of the drug in terms of attenuation of 

hemodynamic stress response to laryngoscopy and 

endotracheal intubation.  

Sixty patients belonging to American Society of 

Anaesthesiologists (ASA) Physical Status I and II in 

the age group of 18 –55 years of either sex with Body 

mass index (BMI)<30, posted for elective surgeries 

under general anaesthesia, were enrolled for the 

study. Patients who were unwilling to participate, on 

sedative medications/opioids/anti-depressants, 

patients with morbid obesity, with a history of 

bronchial asthma, drug or alcohol abuse, known 

study drug allergy, cerebrovascular, neurologic, 

respiratory or ischemic heart disease (history of 

angina, previous myocardial infarction) and renal and 

hepatic dysfunction and seizure disorders and 

uncontrolled medical diseases like diabetes mellitus 

and hypertension were excluded from the 

study. Patients in whom laryngoscopy time exceeded 

15 s were excluded. 

At pre anaesthetic check-up patients were evaluated 

for any systemic diseases, laboratory investigations 

were checked and recorded. The patients were kept 

fasting overnight after 10:00 pm and received tablet 

Pantoprazole 40 mg orally and tablet alprazolam 0.5 

mg orally as premedication at night before surgery. 

All patients were given clear fluid up to 2hours 

before surgery. 

 Patients were randomly divided into two groups of 

thirty each. Randomization was done by sealed 

envelope technique. In our study double-blinding 

procedure was followed. The primary investigator 

and the patients both were unaware as to which group 

the patient belonged to and were unaware about the 

drug administered. One of the resident 

anaesthesiologists administered the drug infusion and 

primary investigator recorded the parameters 

throughout the study. The results of the study were 

analysed by the statistician at the end of the study and 

then the decoding procedure was done by him. 

On the day of the surgery, all patients were 

monitored with electrocardiography, pulse oximetry 

and non- invasive blood pressure. Baseline heart rate 

(HR), systolic blood pressure (SBP), diastolic blood 

pressure (DBP), mean arterial blood pressure (MAP) 

and oxygen saturation (SpO2) were noted. 

An IV line was secured with18G peripheral venous 

canula, and IV fluid Ringer’s lactate was 

administered. IV glycopyrrolate 0.2 mg and IV 

ondansetron 50 µg/kg IV were given half an hour 

before induction. Group A received IV 

dexmedetomidine 0.5 µg/kg diluted to 20 ml with 

normal saline as infusion over 10 min. Group B 

received IV dexmedetomidine 1µg/kg diluted to 20 

ml with normal saline as infusion over 10 min. After 

completion of drug infusion, sedation was assessed at 

2, 5 min using Ramsay sedation score. 

Any incidence of bradycardia (HR <50 beats) was 

treated with IV atropine 0.6 mg and any hypotensive 

episodes were treated with incremental dose of IV 

phenylephrine, starting with 50microgram.  

General anesthesia technique was standardized in 

both groups. All the patients were pre-oxygenated for 

3 min. Then, patients were induced with IV propofol 

2 mg/kg, IV fentanyl 1 µg/kg of body weight. 

Patients were intubated with cuffed endotracheal tube 

under direct laryngoscopic vision with IV 

succinylcholine 2 mg/kg of body weight. 

Following laryngoscopy and endotracheal intubation, 

the parameters recorded were HR, SBP, DBP and 

MAP at 1, 3, 5 and 10 min after intubation. 

Anaesthesia was maintained with 67% nitrous oxide 

and 33% oxygen. Isoflurane 1 MAC was given to 

maintain the depth of anaesthesia throughout the 

surgery. Muscle relaxation was maintained with IV 

vecuronium 0.1 mg/kg with top ups of 0.04 mg/kg. 

After surgery, reversal was achieved with IV 
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neostigmine 0.05 mg/kg and IV glycopyrrolate 0.01 

mg/kg. After adequate recovery, patients were shifted 

to post-anaesthesia care unit and monitored for 12 h 

and later shifted to ward.  

Results 

Statistical analyses were carried out in the present 

study by statistical package for social sciences 

(SPSS) version 20 SPSS Inc, Chicago, USA. Results 

on continuous variables are presented as mean ± SD 

and compared across the groups using student’s 

unpaired t test. Categorical variables are expressed as 

Number of patients and percentage of patients and 

compared across the groups using Pearson’s Chi 

Square test. An alpha level of 5% was taken, so if any 

p value is less than 0.05, it has been considered as 

significant.   

The patients in this study were mostly middle aged of 

ASA physical status I and II and gender selection was 

random and was found to be statistically 

insignificant. Height, weight, BMI were also 

statistically insignificant when both groups were 

compared. (Table 1) 

No statistically significant difference of baseline vital 

parameters was found between two groups. 

The group A had statistically higher values of HR, 

SBP, DBP and MAP at all time intervals post-

intubation as compared to Group B. Hence, it can be 

inferred that the haemodynamic response was better 

attenuated in Group B. This indicates that 

dexmedetomidine in a dose of 1 microgram/kg was 

superior to dexmedetomidine in a dose of 0.5 

microgram/kg in attenuating the intubation response. 

(TABLE 2-5) 

No cases of anaphylactoid reaction, bradycardia nor 

hypo/hypertension were observed in any of the 

patients. Ramsay Sedation Scores at 2 min following 

dexmedetomidine infusion was statistically 

insignificant but at 5 min score was more in Group B. 

In our study, none of the patient suffered from fall of 

saturation and needed any oxygen supplementation.

 

Table 1- Demographic Data 

VARIABLES GROUP A 

(n=30) 

MEAN±SD 

GROUP B 

(n=30) 

MEAN±SD 

P value 

AGE (years) 36.13±9.58 37.4±8.57 0.59 

SEX (M: F) 16:14 14:16 0.60 

BMI (kg/m
2
) 22.97±1.93 22.44±1.93 0.30 

ASA (I: II) 14:16 16:14 0.60 

 

TABLE 1 shows comparison of AGE, HEIGHT, WEIGHT, BMI between the two groups using unpaired t test. 

There was no significant difference in demographic parameters between the two groups. SEX and ASA status 

were also comparable in two groups. (Compared by chi square test) 

TABLE 2- COMPARISON OF HEART RATE BETWEEN TWO GROUPS AT VARIOUS TIME 

POINTS OF ENDOTRACHEAL INTUBATION. 

VARIABLES GROUP A 

(n=30) 

MEAN±SD 

GROUP B 

(n=30) 

MEAN±SD 

P value 

HR 0 (BASELINE) 74.13±5.02 73.57±4.64 0.65 
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TABLE 2 shows Baseline HR was not statistically significant in both groups.1,3,5 and 10 mins post intubation 

HR were significantly different in both groups when compared. 

 

 

FIG 1 shows Baseline HR was not statistically significant in both groups.1,3,5 and 10 mins post 

intubation HR were significantly different in both groups when compared. 

 

TABLE 3-COMPARISON OF SYSTOLIC BLOOD PRESSURE BETWEEN TWO GROUPS AT 

VARIOUS TIME POINTS OF ENDOTRACHEAL INTUBATION. 

VARIABLES GROUP A 

(n=30) 

MEAN±SD 

GROUP B 

(n=30) 

MEAN±SD 

P value 

SBP 0 (BASELINE) 122.5±4.96 124.8±6.53 0.13 

SBP 1(1 min after 

intubation) 

119.7±6.71 115.37±6.16 0.01 

74.13 

77.67 

76.47 

79.03 80.2 

73.57 

72.03 

70.2 
69.03 

70.13 

62 

64 

66 

68 

70 

72 

74 

76 

78 

80 

82 

HR 0 HR 1 HR 3 HR 5 HR 10 

GROUP A GROUP B 

HR 1(1 min after 

intubation) 

77.67±4.29 72.03±4.64 <0.00001 

HR 3(3 min after 

intubation) 

76.47±5.61 70.2±7.07 0.0003 

HR 5(5 min after 

intubation) 

79.03±4.74 69.03±8.04 <0.00001 

HR 10(10 min after 

intubation) 

80.2±6.19 70.13±6.67 <0.00001 
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SBP 3(3 min after 

intubation) 

117.13±4.66 113.8±6.60 0.03 

SBP 5(5 min after 

intubation) 

113.03±5.11 108.83±6.59 0.007 

SBP 10(10 min after 

intubation) 

110.83±5.37 102.17±7.05 <0.00001 

 TABLE 3 shows baseline SBP was not statistically significant in both groups.1,3,5 and 10 mins post intubation 

SBP were significantly different in both groups when compared. 

TABLE 4- COMPARISON OF DIASTOLIC BLOOD PRESSURE BETWEEN TWO GROUPS AT 

VARIOUS TIME POINTS OF ENDOTRACHEAL INTUBATION. 

VARIABLES GROUP A 

(n=30) 

MEAN±SD 

GROUP B 

(n=30) 

MEAN±SD 

P value 

DBP 0 (BASELINE) 80.07±5.43 81.87±5.43 0.20 

DBP 1(1 min after 

intubation) 

81.07±5.18 77.47±5.60 0.01 

DBP 3(3 min after 

intubation) 

82±4.51 77.53±6.23 0.002 

DBP 5(5 min after 

intubation) 

78.26±3.83 68.26±5.81` <0.00001 

DBP 10(10 min after 

intubation) 

76.67±4.05 62.6±6.04 <0.00001 

TABLE 4 shows baseline DBP was not statistically significant in both groups.1,3,5 and 10 mins post intubation 

DBP were significantly different in both groups when compared. 

TABLE 5-COMPARISON OF MEAN ARTERIAL BLOOD PRESSURE BETWEEN TWO GROUPS 

AT VARIOUS TIME POINTS OF ENDOTRACHEAL INTUBATION. 

VARIABLES GROUP A 

(n=30) 

MEAN±SD 

GROUP B 

(n=30) 

MEAN±SD 

P value 

MAP 0 

(BASELINE) 

94.43±4 96.13±4.93 0.15 

MAP 1(1 min after 

intubation) 

93.97±4.83 90.83±4.39 0.01 

MAP 3(3 min after 

intubation) 

93.67±4.45 89.63±4.90 0.0007 

MAP 5(5 min after 

intubation) 

90.03±3.39 `81.73±5.09 <0.00001 

MAP 10(10 min 

after intubation) 

88.1±3.62 75.8±5.56 <0.00001 
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TABLE 5 shows baseline MAP was not statistically significant in both groups.1,3,5 and 10 mins post intubation 

MAP were significantly different in both groups when compared. 

 

FIG 2: Show Baseline MAP was not statistically significant in both groups.1,3,5 and 10 mins post 

intubation MAP were significantly different in both groups when compared. 

 

TABLE 6-COMPARISON OF RAMSAY SEDATION SCORES BETWEEN TWO GROUPS AT 2 min 

and 5 min AFTER DEXMEDETOMIDINE INFUSION 

VARIABLES GROUP A (n=30) 

MEAN±SD 

GROUP B (n=30) 

MEAN±SD 

P value 

RSS 2 min 2.43±0.50 2.43±0.50 1 

RSS 5 min 2.87±0.78 3.83±0.38 <0.00001 

TABLE 6 shows comparison of RAMSAY SEDATION SCORES at 2 and 5min, which was statistically 

insignificant at 2min and significant at 5 min when both groups were compared. 

Discussion 

Laryngoscopy and endotracheal intubation are the 

usual procedure to maintain the airway in the patients 

under general anaesthesia.  During and after 

laryngoscopy and intubation, a huge spectrum of 

reflex changes in the cardiovascular system occur 

which manifest as tachycardia, hypertension, 

arrythmias, and ectopic. The response is started 

within 5 seconds of laryngoscopy and peaks in 1-2 

minutes and the normal level is reached within 10 

minutes. These reflex changes are generally of short 

duration and well tolerated by patients without 

comorbidities and systemic diseases but these may be 

hazardous in certain group of patients with pre-

existing cardiac and cerebral diseases. Therefore, it is 

necessary to attenuate the reflex hypertension and 

tachycardia manifested by upper airway manipulation 

during laryngoscopy and intubation. Various drugs 

have been used to attenuate these responses to 

laryngoscopy and intubation from the time of its 
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recognition i.e., use of alpha2 agonist 
22,23

(clonidine 

and dexmedetomidine), fentanyl, lignocaine, short 

acting beta-blockers (esmolol), vasodilators like 

injection nitro glycerine.  

Dexmedetomidine, the dextro isomer and 

pharmacologically active component of 

medetomidine, is a highly selective and potent alpha2 

adrenergic agonist. It is shorter acting than clonidine 

and much more selective for alpha2 vs. alpha1 

receptors (dexmedetomidine 1620:1; clonidine 

220:1). It provides excellent sedation, reduces blood 

pressure, heart rate, profoundly decreases plasma 

catecholamines and decreases perioperative 

requirements for inhaled anaesthetics and opioids.
24,25

 

It has an antidote named atipamezole. This also 

makes Dexmedetomidine a superior drug than 

clonidine. 

To decrease the stress response to laryngoscopy and 

endotracheal intubation it is required to keep the 

laryngoscopy time as less as possible to limit the 

duration of exposure to noxious stimuli. So, the 

patients in whom the time of laryngoscopy exceeded 

15 seconds were excluded from our study.  

A study was conducted by Bon Sebastian et.al
21 

in 

2017 where they have given 0.5mcg/kg and 

0.75mcg/kg or normal saline and vecuronium used 

for muscle relaxation. The study found that 

0.75mcg/kg dexmedetomidine attenuate the 

hemodynamic stress responses to laryngoscopy and 

endo-tracheal intubation effectively compared to 

0.5mcg/kg dexmedetomidine. Both the doses of 

dexmedetomidine were devoid of any adverse effects. 

In our study both doses of dexmedetomidine were 

found to attenuate the stress responses to 

laryngoscopy and endotracheal intubation. Also, no 

significant adverse events were noticed with two 

doses of dexmedetomidine. 

In 2015, a study was conducted by Gulabani et al
26

 

on Two different doses of dexmedetomidine 1 and 

0.5 µg/kg were compared with lignocaine 1.5 mg/kg 

to maintain hemodynamic stability associated with 

intubation. Dexmedetomidine 1 µg/kg was found to 

be more effective than dexmedetomidine 0.5 µg/kg 

and lignocaine. In our study we have also found that 

dexmedetomidine 1mcg/kg was more effective in 

attenuating the hemodynamic responses to tracheal 

intubation. 

 In 2014 Smitha et.al
27

 compared the effect of 0.5 and 

1mcg/kg of dexmedetomidine with normal saline in 

attenuating stress responses. They found that 

dexmedetomidine 1mcg/kg was more effective in 

controlling hemodynamic responses to tracheal 

intubation. In our study both doses of 

dexmedetomidine were found to attenuate the stress 

responses to laryngoscopy and endotracheal 

intubation but dexmedetomidine 1mcg/kg was more 

effective in attenuating the hemodynamic responses 

to tracheal intubation 

A comparative study on efficacy of different doses of 

dexmedetomidine (0.5 

mcg/kg,1mcg/kg,1.5mcg/kg,2mcg/kg) on 

hemodynamic response was conducted by Byron 

Bloor et.al
28

 in 1992.The increase sedation in 

2mcg/kg dose group was associated with reduction of 

heart rate. In our study both doses of 

dexmedetomidine were found to attenuate the stress 

responses to laryngoscopy and endotracheal 

intubation but dexmedetomidine 1mcg/kg was more 

effective in attenuating the hemodynamic responses 

to tracheal intubation 

Limitations 

However, this clinical study has some limitations like 

Norepinephrine and cortisol levels were not 

measured due to limited facility and cost constraint. 

More such studies are required in future for the 

proper estimation of results by keeping this limitation 

in mind.  

Conclusion  

The study was to compare the effects of two doses of 

dexmedetomidine in attenuating the hemodynamic 

responses associated with laryngoscopy and 

intubation. Here we have found that 

dexmedetomidine 1mcg/kg was more effective in 

attenuating the stress responses to laryngoscopy and 

endotracheal intubation. Also, both doses of 

dexmedetomidine were devoid of any adverse effects. 
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