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Abstract Background: Endotracheal extubation is the translaryngeal removal of a tube from the trachea via the nose or mouth. It is 
associated with hemodynamic changes because of reflex sympathetic discharge caused by epipharyngeal and 
laryngopharyngeal stimulation. Various drugs and techniques have been tried to attenuate the airway and stress responses 
during tracheal extubation. In present study, we have compared the effects of dexmedetomidine and intravenous lignocaine 
on the hemodynamic and recovery profiles during endotracheal extubation. Material and Methods: Present study was 
prospective randomised comparative study, conducted in patients from age group of 18-45 years, ASA grade I/II, scheduled 
for elective abdominal surgeries. The patients were categorised into two different groups using the sealed envelope method 
as Group D and group L. Results: In present study, patients were divided in following 2 groups with 50 patients in each 
group as group D (Dexmedetomidine) and group L (Lignocaine). Age, gender, mean BMI were comparable in both groups 
and difference was not significant statistically. The difference between mean heart rate, systolic BP, diastolic BP and mean 
arterial BP during extubation, after extubation at 1, 3, 5, 10, 15, 20, 25, 30 minutes in dexmedetomidine group and 
lignocaine group was statistically significant. In Dexmedetomidine group, 12% of the patients had no cough during 
extubation, 72% of the patients had smooth extubation with minimal cough while in Lignocaine group, 22% of the patients 
had smooth extubation with minimal cough, 74 % of the patients had moderate cough during extubation. Statistical analysis 
of the Emergence agitation score shows better results in group D. Conclusion: Administration of Dexmedetomidine before 
tracheal extubation was more effective in maintaining the hemodynamic stability, facilitated smooth tracheal extubation 
and had a better quality of recovery as compared to Lignocaine. 
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INTRODUCTION 
Endotracheal extubation is the translaryngeal removal of a 
tube from the trachea via the nose or mouth. It is associated 
with hemodynamic changes because of reflex sympathetic 
discharge caused by epipharyngeal and laryngopharyngeal 
stimulation. The rise in sympathoadrenal activity can cause 
tachycardia, hypertension and arrhythmias.1 Extubation 
causes airway irritation leading to increase in systolic 
blood pressure and diastolic blood pressure. Coughing 
during extubation increases intrathoracic pressure which 
impairs venous return to heart. 2 For smooth endotracheal 
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extubation, the patient should not have any straining, 
coughing, bucking, movement, holding of breath, 
laryngospasm or bronchospasm. In patients with coronary 
artery disease or in patients who have risk factors for 
coronary artery disease ,the hemodynamic changes while 
extubation and emergence from anaesthesia will increase 
myocardial oxygen demand.3 Sudden increases in blood 
pressure during extubation maybe dangerous in patients 
undergoing neurosurgical procedure.4 Various drugs and 
techniques have been tried to attenuate the airway and 
stress responses during tracheal extubation. Studies have 
been done using fentanyl, sevoflurane, lignocaine, 
propofol, magnesium sulphate, nitroglycerine, clonidine, 
esmolol, labetalol, metoprolol, verapamil, nicardipine, 
diltiazem, etc., either as a sole agent or in comparison with 
each other.3,4,5,6 In present study, we have compared the 
effects of dexmedetomidine and intravenous lignocaine on 
the hemodynamic and recovery profiles during 
endotracheal extubation. 
  

MATERIAL AND METHODS 
Present study was prospective randomised comparative 
study, conducted in Department of Anaesthesia, JMF'S 
ACPM Medical College, Dhule, India. Study period was 
from February 2019 to October 2020. Study was approved 
by institutional ethical committee.  
Inclusion criteria: Patients from age group of 18-45 years, 
ASA grade I/II, scheduled for elective abdominal surgeries 
Exclusion criteria: Patients with cardiovascular diseases, 
Respiratory, renal, liver diseases. Difficult airway: 
Cormack and Lehane grade 3 and 4. Obesity: BMI >30. 
History of sleep apnea. Emergency surgery. Patients 
having history of allergy or contraindications to the drugs 
being used in this study and those patients who do not give 
consent for the study. 
Pre-anaesthetic assessment of the patient was done with a 
complete history, physical examination and routine 
investigations. Written Informed consent was obtained 
from all the patients. All the patients were premedicated, 
preoxygenated and endotracheal intubation was done. 
Anaesthesia was maintained with nitrous oxide and 
oxygen. The patients were categorised into two different 

groups using the sealed envelope method. Sevoflurane was 
cut off in both the groups before drug administration. 
Group D received dexmedetomidine infusion of 0.75 
microgram / kg in 100 ml of 0.9 % sodium chloride over a 
period of fifteen minutes before the anticipated time of 
extubation  
Group L received preservative free lignocaine 2 % at the 
dose of 1.5 mg / kg bolus intravenously, two minutes 
before the time of extubation. Reversal from the 
neuromuscular blockade was done with Inj. 
Glycopyrrolate 10 mcg / kg and Inj. Neostigmine 50 mcg / 
kg and the trachea was extubated when the spontaneous 
breathing efforts were adequate and the patient obeyed 
commands. Initial parameters like the heart rate, systolic 
arterial blood pressure, diastolic arterial blood pressure and 
mean arterial pressure were documented in both the groups 
during intubation and during extubation and at 1, 3, 5 
minutes following endotracheal extubation and after that 
every five minutes for up to thirty minutes in both the 
groups D and L. Extubation response was analysed on a 5 
point score (extubation quality score) based on the 
patient’s comfort and response. Emergence - agitation was 
analyzed on a six point score based on the patient’s 
response. Any adverse event like vomiting, respiratory 
depression, laryngospasm, bronchospasm, bradycardia 
(heart rate<60), hypotension (Mean Arterial Pressure<60 
mm Hg) were recorded. The data was coded and entered 
into Microsoft Excel spreadsheet. Analysis was done using 
SPSS version 20, Windows software program. Descriptive 
statistics included computation of percentages, means and 
standard deviations. The unpaired t test (for quantitative 
data to compare two independent two groups) was used for 
quantitative data comparison of all clinical indicators. Chi-
square test was used for qualitative data whenever two or 
more than two groups were used to compare. Level of 
significance was set atP≤0.05. 
 

RESULTS 
In present study, patients were divided in following 2 
groups with 50 patients in each group as group D 
(Dexmedetomidine) and group L (Lignocaine). Age, 
gender, mean BMI were comparable in both groups and 
difference was not significant statistically.

 

Table 1: General characteristics 
Characteristics Group D (n=50) Group L (n=50) P value 

Age (years) 33.76 ± 7.093 33.18 ± 8.188 0.7 
Gender    

Male 27 21 0.23 
Female 23 29  

BMI 22.84 ± 1.608 21.92 ± 1.850 0.7 
The mean heart rate before extubation, during extubation and after extubation was calculated in both groups. The mean 
heart rate before extubation was comparable in Dexmedetomidine group and Lignocaine group, difference not significant 
statistically. The difference between mean heart rate during extubation, after extubation at 1, 3, 5, 10, 15, 20, 25, 30 minutes 
in dexmedetomidine group and lignocaine group was statistically significant. 
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Table 2: Heart rate 
Time in minutes Group D (n=50) Group L (n=50) P value 

Before extubation    
0 81.60 ± 10.736 83.52 ± 8.500 0.32 
1 83.88 ± 11.969 86.20 ± 8.293 0.26 

During extubation 93.56 ± 10.144 105.04 ± 8.084 0.001 (S) 
After extubation    

1 91.52 ± 9.245 110.64 ± 8.875 0.001 (S) 
3 90.36 ± 7.832 104.70 ± 9.881 0.001 (S) 
5 82.20 ± 7.071 101.60 ± 9.672 0.001 (S) 

10 81.72 ± 6.478 92.24 ± 8.756 0.001 (S) 
15 75.48 ± 6.386 90.48 ± 8.046 0.001 (S) 
20 74.40 ± 5.376 81.64 ± 8.118 0.001 (S) 
25 67.32 ± 4.492 79.00 ± 13.032 0.001 (S) 
30 67.64 ± 4.619 72.00 ± 8.132 0.001 (S) 

The mean systolic blood pressure before extubation was comparable in Dexmedetomidine group and Lignocaine group, 
difference not significant statistically. The difference between mean systolic blood pressure during extubation, after 
extubation at 1, 3, 5, 10, 15, 20, 25, 30 minutes in dexmedetomidine group and lignocaine group was statistically 
significant. 

Table 3: Systolic Blood Pressure 
Time in minutes Group D (n=50) Group L (n=50) P value 

Before extubation    
0 120.68 ± 8.904 119.88 ± 4.33 0.55 
1 124.36 ± 6.308 125.16 ± 5.347 0.89 

During extubation 131.28 ± 7.031 138.48 ± 5.444 0.001 (S) 
After extubation    

1 129.96 ± 6.899 141.80 ± 4.611 0.001 (S) 
3 122.12 ± 6.093 134.28 ± 4.121 0.001 (S) 
5 121.96 ± 5.533 130.12 ± 4.632 0.001 (S) 

10 113.48 ± 4.829 125.64 ± 3.994 0.001 (S) 
15 113.12 ± 6.715 122.84 ± 4.122 0.001 (S) 
20 105.56 ± 5.334 115.84 ± 4.405 0.001 (S) 
25 105.12 ± 5.745 113.24 ± 4.587 0.001 (S) 
30 96.84 ± 5.857 105.40 ± 5.425 0.001 (S) 

The mean diastolic blood pressure before extubation was comparable in Dexmedetomidine group and Lignocaine group, 
difference not significant statistically. The difference between mean diastolic blood pressure during extubation, after 
extubation at 1, 3, 5, 10, 15, 20, 25, 30 minutes in dexmedetomidine group and lignocaine group was statistically 
significant. 

Table 4: Diastolic Blood Pressure 
Time in minutes Group D (n=50) Group L (n=50) P value 

Before extubation    
0 84.94 ± 5.22 77.48 ± 5.61 0.06 
1 81.40 ± 4.300 80.96 ± 5.394 0.65 

During extubation 87.20 ± 4.081 93.76 ± 5.041 0.001 (S) 
After extubation    

1 86.52 ± 3.632 95.96 ± 4.789 0.001 (S) 
3 79.56 ± 3.861 90.04 ± 4.890 0.001 (S) 
5 79.52 ± 3.971 89.32 ± 4.653 0.001 (S) 

10 71.92 ± 3.979 82.44 ± 5.003 0.001 (S) 
15 72.92 ± 3.795 82.04 ± 4.598 0.001 (S) 
20 66.08 ± 3.331 74.12 ± 5.165 0.001 (S) 
25 66.88 ± 3.081 72.68 ± 5.430 0.001 (S) 
30 59.24 ± 3.255 65.56 ± 6.158 0.001 (S) 

The mean arterial blood pressure before extubation was comparable in Dexmedetomidine group and Lignocaine group, 
difference not significant statistically. The difference between mean arterial blood pressure during extubation, after 
extubation at 1, 3, 5, 10, 15, 20, 25, 30 minutes in dexmedetomidine group and lignocaine group was statistically 
significant. 
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Table 5: Mean arterial pressure 
Time in minutes Group D (n=50) Group L (n=50) P value 

Before extubation    
0 96.86 ± 5.44 91.61 ± 4.48 0.46 
1 95.72 ± 4.327 95.69 ± 4.815 0.97 

During extubation 101.89 ± 4.504 108.67 ± 4.733 0.001 (S) 
After extubation    

1 101.00 ± 4.030 111.24 ± 4.186 0.001 (S) 
3 93.75 ± 3.954 104.52 ± 4.117 0.001 (S) 
5 93.67 ± 3.817 102.71 ± 3.989 0.001 (S) 

10 85.77 ± 3.506 96.79 ± 4.028 0.001 (S) 
15 86.32 ± 3.750 95.37 ± 3.778 0.001 (S) 
20 79.24 ± 3.426 87.70 ± 4.287 0.001 (S) 
25 79.63 ± 3.492 86.14 ± 4.677 0.001 (S) 
30 71.77 ± 3.422 78.84 ± 5.301 0.001 (S) 

In Dexmedetomidine group, 12% of the patients had no cough during extubation, 72% of the patients had smooth 
extubation with minimal cough and 16% of the patients had moderate cough. In Lignocaine group, 22% of the patients had 
smooth extubation with minimal cough, 74 % of the patients had moderate cough during extubation and 4% of the patients 
had severe cough.  

Table 6: Extubation Quality Score 
Extubation Quality Score Group D (n=50) Group L (n=50) P value 

1 6 (12 %) 0 0.001 (S) 
2 36 (72 %) 11 (22 %) 
3 8 (16 %) 37 (74 %) 
4 0 2 (4 %) 

In Dexmedetomidine group, 36% of the patients were calm, oriented and co-operative during extubation. 64% of the 
patients were drowsy but responding to commands. In Lignocaine group, 12% of the patients were apprehensive, restless 
or agitated. 82% of the patients were calm, oriented and co-operative during extubation. 6% of the patients were drowsy 
but responded to commands. Statistical analysis of the Emergence agitation score shows a P value of 0.001 which is 
significant statistically. 

Table 7: Emergence Agitation Scale 
Emergence Agitation Scale Group D (n=50) Group L (n=50) P value 

1 0 6 (12 %) 0.001 (S) 
2 18 (36 %) 41 (82 %) 
3 32 (64 %) 3 (6 %) 

In Dexmedetomidine group, 2% of the patients had vomiting during extubation and in Lignocaine group, 4% of the patients 
had vomiting. 11 patients in dexmedetomidine group had bradycardia (heart rate less than 60/minute) whereas 2 patients 
in the lignocaine group had bradycardia. 

Table 8: Adverse events 
Adverse events Group D (n=50) Group L (n=50) P value 

Vomiting 1 (2 %) 2 (4 %) 0.55 
Bradycardia 11 (22 %) 2 (4 %) 
Hypotension 0 0 

 
DISCUSSION 
During extubation of trachea, the cause of hemodynamic 
changes has multiple reasons such as pain at surgical site, 
anaesthesia emergence and irritation of trachea.6 
Emergence from anaesthesia and extubation of trachea 
causes hemodynamic changes which is due to tracheal 
irritation and post-operative pain. Exaggerated responses 
to tracheal extubation can cause increased intracranial 
pressure, myocardial ischemia, arrhythmias, raised 
intraocular pressure.  Coughing and bucking in intubated 
patients occurs in 40% of patients on emergence from 

general anaesthesia.7 Coughing maybe harmful because it 
causes increases in blood pressure, heart rate, intrathoracic 
pressure, intraabdominal pressure, intracranial pressure 
and intraocular pressure. Thus coughing exacerbates pain, 
edema, venous bleeding, hematoma and bronchospasm. 
Cough at extubation increases morbidity risk after surgical 
procedures. Smooth emergence from general anaestheisia 
with minimal coughing is desirable.8,9 These responses are 
well tolerated in healthy patients but maybe dangerous in 
patients with coronary artery disease, intracranial 
pathology and vascular anomalies. Many methods have 
been tried to attenuate the hemodynamic changes 
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associated with extubation. Sharma et al.,10 found that 
heart rate increased during extubation in all three groups as 
compared to baseline values. The heart rate remained 
significantly high after 5 minutes of the drug 
administration in lignocaine group and placebo group, use 
of dexmedetomidine was associated with less increase in 
heart rate as compared to lignocaine group. In present 
study, heart rate variations between dexmedetomidine and 
lignocaine groups was statistically significant from the 
extubation time till the time the observations were 
recorded. Kotak et al.,11 observed that bolus dose of 
dexmedetomidine 0.5 microgram/kg given before 
extubation caused a better control of systolic blood 
pressure after extubation as compared to esmolol 1mg/kg. 
In present study, better control of systolic blood pressure 
was seen with the use of dexmedetomidine as compared to 
that of lignocaine. R. Amutharani et al.,12 observed that 
Dexmedetomidine group showed a lesser rise in diastolic 
blood pressure compared to fentanyl group from 5 minutes 
before extubation to 130 minutes after extubation which 
was statistically significant. In present study, the variations 
in diastolic blood pressure between Dexmedetomidine 
group and Lignocaine group were statistically significant 
from the time of extubation till the time the observations 
were done. Tung et al.,13 observed that all study 
medications- lignocaine (intravenous, intracuff, tracheal 
tube or topical applications), dexmedetomidine, 
remifentanil and fentanyl were better than placebo or no 
medication in reducing moderate to severe emergence 
cough, with dexmedetomidine ranked the most effective. 
Similar findings were noted in present study. Saidie, et 
al.,14 observed that dexmedetomidine reduced agitation in 
patients during extubation. Similar findings were noted in 
present study. 
Limitations of present study were small sample size,and 
from single hospital. Multicentric larger studies with are 
required to validate the results.  
 
CONCLUSION  
From this prospective randomised comparative study, we 
can conclude that administration of Dexmedetomidine 
before tracheal extubation was more effective in 
maintaining the hemodynamic stability, facilitated smooth 
tracheal extubation and had a better quality of recovery as 
compared to Lignocaine. 
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