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ABSTRACT  
Aim: The study aimed to evaluate the effects of a single dose of dexmedetomidine administered prior to extubation-on-
extubation conditions, hemodynamic stability, and post-operative outcomes in adult patients following general anesthesia. 

Materials and Methods: This prospective, randomized study included 100 adult patients aged 18-85 years undergoing 
elective surgeries under general anesthesia. Patients were randomly assigned to either Group A (dexmedetomidine 0.75 
µg/kg, n=50) or Group B (normal saline, n=50). Both groups were premedicated with midazolam and glycopyrrolate. 
Following standard anesthesia induction with propofol and fentanyl, intubation was performed after 3 minutes of mask 
ventilation with atracurium. Dexmedetomidine or saline was administered 30 minutes before the end of surgery, and 
extubation conditions were evaluated. Hemodynamic parameters, including mean arterial pressure (MAP) and heart rate 
(HR), were recorded at various time points. Post-extubation cough, sedation, shivering, post-operative nausea and vomiting 
(PONV), and other complications were also assessed. 

Results: Group A had 64% of patients with no post-extubation cough compared to 60% in Group B (p = 0.95). MAP was 
significantly higher in Group B at the 3-minute post-surgery mark (98.45 mmHg vs. 88.85 mmHg, p = 0.03). Group A had a 
significantly lower heart rate at T0 and 3 minutes post-administration (69.35 bpm and 71.50 bpm, respectively), compared to 
Group B (75.65 bpm and 82.90 bpm, p = 0.03, 0.02). Group A also had lower rates of severe PONV (14% vs. 52%, p = 0.02) 
and a lower incidence of shivering (10% vs. 30%, p = 0.05). Sedation scores were comparable between the groups. 
Conclusion: A single dose of dexmedetomidine administered prior to extubation improves extubation conditions, enhances 
hemodynamic stability, and reduces post-operative cough, shivering, and PONV. Dexmedetomidine is effective in managing 
post-operative recovery, though careful monitoring is required to manage potential side effects like bradycardia. 

Keywords: Dexmedetomidine, extubation, general anesthesia, hemodynamic stability, post-operative recovery 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

Introduction  

The process of extubation, the removal of a breathing 

tube following mechanical ventilation, is a critical 

phase in the perioperative period for patients 
undergoing general anesthesia. This stage is often 

associated with various challenges and potential 

complications, including airway reflex responses, 

hemodynamic instability, and post-extubation 

discomfort such as coughing, agitation, and even 

laryngospasm. Managing extubation effectively is 

vital to ensuring patient safety and comfort, as well as 

minimizing the risk of postoperative complications. 

Consequently, various pharmacological strategies 

have been explored to improve extubation conditions 

and patient outcomes. Among these, 
dexmedetomidine, an alpha-2 adrenergic agonist, has 

gained significant attention for its sedative, anxiolytic, 

and sympatholytic properties, which may be 

beneficial in the extubation process.1 

Dexmedetomidine has been widely used in clinical 

anesthesia practice due to its ability to provide 

sedation without causing significant respiratory 
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depression. Its unique pharmacological profile makes 

it particularly valuable in the perioperative setting, as 

it not only induces sedation but also modulates the 

autonomic nervous system. This modulation helps 

reduce the stress response associated with surgery and 
anesthesia, resulting in smoother hemodynamic 

conditions during extubation. Given the importance of 

maintaining stable cardiovascular function during 

extubation, dexmedetomidine's effects on heart rate 

and blood pressure are especially relevant. The drug's 

sympatholytic action can attenuate the surges in blood 

pressure and heart rate that are often observed during 

extubation, reducing the risk of adverse 

cardiovascular events such as arrhythmias or 

myocardial ischemia. Furthermore, 

dexmedetomidine’s ability to reduce airway reactivity 

plays a crucial role in minimizing the risk of 
extubation-related complications. Airway reflexes, 

such as coughing and laryngospasm, are common 

during extubation and can pose significant challenges, 

especially in patients with compromised airways or 

those undergoing head and neck surgeries. By 

dampening these reflexes, dexmedetomidine can 

contribute to smoother extubation conditions, 

enhancing both patient safety and comfort. Its 

sedative effects, which are typically mild to moderate, 

also help alleviate anxiety and agitation, promoting a 

calm emergence from anesthesia without causing 
excessive sedation that could delay recovery.2 The 

timing and dosing of dexmedetomidine administration 

are critical factors that influence its effectiveness in 

optimizing extubation conditions. Administering 

dexmedetomidine as a single dose prior to extubation 

has been explored in various studies, with the goal of 

achieving optimal sedation and hemodynamic stability 

at the moment of extubation. A single dose 

administered just before extubation allows the drug to 

take effect at the right time, ensuring that the patient is 

sedated enough to tolerate the extubation process 

without experiencing undue distress or discomfort. At 
the same time, this approach helps avoid prolonged 

sedation that could delay postoperative recovery. 

While the use of dexmedetomidine in the 

perioperative setting has shown promising results, it is 

important to consider the potential risks and side 

effects associated with its use. Dexmedetomidine can 

cause bradycardia and hypotension, particularly in 

patients with pre-existing cardiovascular conditions or 

those who are hemodynamically unstable. These 

effects, while generally mild and manageable, must be 

carefully monitored during its administration. 
Additionally, the drug's impact on respiratory 

function, although less pronounced compared to other 

sedatives, still warrants attention, especially in 

patients with respiratory compromise or obstructive 

sleep apnea. As such, the use of dexmedetomidine 

must be tailored to each patient’s specific clinical 

condition, with careful consideration given to the 

balance between its benefits and potential risks.3 

Another aspect of using dexmedetomidine for 

extubation is its potential impact on postoperative 

outcomes beyond the immediate extubation period. 

By improving extubation conditions and reducing the 

incidence of coughing, agitation, and hemodynamic 

fluctuations, dexmedetomidine may contribute to a 
smoother overall recovery process. Reduced airway 

irritation and a more stable cardiovascular profile can 

help minimize postoperative complications such as 

sore throat, laryngospasm, and hypertensive episodes. 

Moreover, the anxiolytic and analgesic properties of 

dexmedetomidine may reduce the need for additional 

postoperative analgesia or sedatives, potentially 

shortening recovery time and improving patient 

satisfaction.4,5 The role of dexmedetomidine in 

improving extubation conditions is particularly 

relevant in the context of modern anesthesia practices, 

where the focus is increasingly on enhancing patient 
safety, comfort, and recovery. As healthcare systems 

strive to reduce complications and improve outcomes, 

optimizing the extubation process is a key area of 

focus. The ability of dexmedetomidine to provide 

targeted sedation, modulate hemodynamic responses, 

and reduce airway reactivity makes it a valuable tool 

for anesthesiologists seeking to improve the 

extubation experience for their patients. 

 

Materials and Methods 
This prospective, randomized study included 100 
patients aged 18-85 years, classified as American 

Society of Anaesthesiologists (ASA) physical status 

class I-II, of both sexes, who were scheduled for 

elective surgeries. Ethical approval for the study was 

obtained from the Institutional Ethics Committee, and 

written informed consent was secured from all 

participants. Patients were excluded if they had a 

history of mental illness, were pregnant, had a body 

mass index (BMI) greater than 30, had allergies to 

dexmedetomidine, or suffered from upper respiratory 

tract infections. 

 

Methodology  

 Participants were randomly allocated into two groups 

using a sealed-envelope method. Group A (n = 50) 

received dexmedetomidine at a dose of 0.75 µg/kg, 

while Group B (n = 50) received normal saline. The 

study personnel responsible for preparing the drugs 

were blinded to the group assignments. All patients 

were premedicated with 2 mg intravenous (IV) 

midazolam and 0.2 mg IV glycopyrrolate. Upon 

arrival in the operating room, monitoring of pulse 

oximetry, electrocardiography, and non-invasive 
blood pressure was initiated. Fentanyl 2 µg/mL IV 

was administered to all patients. General anaesthesia 

was induced with propofol 2 mg/kg IV following pre-

oxygenation until the loss of verbal response. For 

females, an endotracheal tube with an internal 

diameter of 7 mm was used, and for males, an 8 mm 

tube was selected. Intubation was performed after 3 

minutes of mask ventilation following administration 

of 0.5 mg/kg atracurium. Ventilation was adjusted to 
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maintain an end-tidal carbon dioxide level of 30-35 

mm Hg with a tidal volume of 8 mL/kg based on ideal 

body weight. Anaesthesia was maintained using 

isoflurane (1-1.5 MAC), oxygen, and air. Intermittent 

doses of atracurium were administered for muscle 
relaxation. The mean arterial pressure and heart rate 

were kept within 20% of baseline values using 

appropriate agents. Dexmedetomidine at 0.75 µg/kg 

was administered over 10 minutes in Group A, 30 

minutes prior to the end of surgery, while Group B 

received an equivalent volume of normal saline. At 

the end of surgery, 1 g of paracetamol and 0.1 mg/kg 

ondansetron were administered intravenously for pain 

and nausea management. Isoflurane was discontinued, 

and 100% oxygen at 6L/min was administered until 

extubation. Neuromuscular blockade was reversed 

using 0.05 mg/kg neostigmine and 0.01 mg/kg 

glycopyrrolate. Patients were extubated after 

regaining normal respiration and responsiveness to 

verbal stimuli. Postoperatively, patients were 
transferred to the post-anaesthesia care unit. 

Hypotension was managed with a 100-200 mL IV 

fluid bolus and, if necessary, epinephrine 3 mg or 

phenylephrine 50 µg/mL. Bradycardia (heart rate < 

50/min) was treated with 0.6 mg IV atropine. Cough 

score, systolic, diastolic, and mean blood pressure, as 

well as heart rate, were recorded at predefined 

intervals. Sedation was evaluated using the Ramsay 

Sedation Scale, while shivering, nausea, and vomiting 

were noted as postoperative complications. 

 

Results  
The post-operative cough scores as shown in Table 2 

reveal that Group A had 64% of participants with no 

cough (Grade 0) compared to 60% in Group B. 

Meanwhile, 36% in Group A and 40% in Group B 

experienced mild coughing (Grade 1). The p-value of 

0.95 suggests that there is no statistically significant 

difference between the two groups in terms of post-

operative cough. 

In Table 3, the comparison of mean arterial pressure 

(MAP) indicates that at baseline, both Group A and 

Group B had similar MAP values with no significant 
difference (p = 0.75). At the 3-minute mark post-

administration, Group B had a slightly higher MAP 

(107.00 ± 11.20 mmHg) compared to Group A (98.35 

± 14.70 mmHg), approaching statistical significance 

(p = 0.05). At the 3-minute post-surgery mark, Group 

B's MAP (98.45 ± 11.45 mmHg) was significantly 

higher than Group A (88.85 ± 9.10 mmHg) with a p-

value of 0.03, suggesting a more pronounced post-

operative pressure response in Group B. 

The heart rate comparison in Table 4 shows that at 

baseline, the heart rates of the two groups were not 

significantly different (p = 0.50). However, at T0 
(post-administration), Group A had a significantly 

lower heart rate (69.35 ± 6.10 beats/min) compared to 

Group B (75.65 ± 9.80 beats/min) with a p-value of 

0.03. This trend continued at the 3-minute mark (p = 
0.02), where Group A again had a significantly lower 

heart rate compared to Group B. Though the heart rate 

differences at later time points were not statistically 

significant, Group A generally maintained a lower 

heart rate. 

Table 5 provides a comparison of post-operative 

nausea and vomiting (PONV) and sedation levels. For 

PONV, Group A had a lower percentage of patients 

with severe nausea or vomiting (Grade 2) at 14%, 

compared to 52% in Group B, with a significant p-

value of 0.02. Group A also had a higher proportion 
of patients with mild nausea (Grade 1). In terms of 

sedation at extubation, Group A and Group B showed 

no significant difference in sedation scores (p = 0.20), 

with Group A having 20% of patients with no 

sedation and Group B having 30%. 

Lastly, Table 6 shows the shivering scores between 

the two groups. Group A had 90% of patients with no 

shivering (Grade 0), while Group B had 70% with no 

shivering. The p-value of 0.05 suggests a near-

significant difference, with Group A experiencing less 

shivering than Group B, indicating that Group A's 

treatment regimen may have been more effective in 
preventing post-operative shivering. 

 

Table 1. Cough, post-operative nausea and vomiting and shivering grade 

Grading Cough Post-operative Nausea 

and Vomiting 

Shivering 

0 No cough Absent No shivering 

1 Mild cough Mild nausea Mild, fasciculation of face or neck 

2 Moderate (>1 cough lasting 

less than 5 seconds) 

Severe nausea Moderate, visible tremor in more 

than 1 muscle 

3 Severe, sustained cough Vomiting Severe, muscular activity in the 

whole body 

 

Table 2: Cough Score Post-Operatively 

Study Subjects Grade - 0 Grade - 1 P Value 

Group A (n = 50) 32 (64%) 18 (36%) 0.95 

Group B (n = 50) 30 (60%) 20 (40%)  
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Table 3: Comparison of Mean Arterial Pressure (mmHg) 

Time Point Group A Mean ± SD Group B Mean ± SD P Value 

Baseline 86.50 ± 11.20 87.10 ± 11.95 0.75 

T0 91.50 ± 17.60 99.15 ± 13.45 0.10 

3 mins 98.35 ± 14.70 107.00 ± 11.20 0.05 

6 mins 103.80 ± 11.25 101.10 ± 10.55 0.30 

TE 97.65 ± 9.45 100.85 ± 12.30 0.60 

3 mins post 88.85 ± 9.10 98.45 ± 11.45 0.03 

 

Table 4: Comparison of Heart Rate (beats/min) 

Time Point Group A Mean ± SD Group B Mean ± SD P Value 

Baseline 78.60 ± 10.10 83.80 ± 15.75 0.50 

T0 69.35 ± 6.10 75.65 ± 9.80 0.03 

3 mins 71.50 ± 5.50 82.90 ± 13.60 0.02 

6 mins 74.40 ± 11.45 88.90 ± 18.50 0.09 

TE 86.80 ± 18.60 99.70 ± 18.75 0.25 

3 mins post 83.40 ± 15.40 95.10 ± 14.00 0.10 

 

Table 5: Comparison of PONV and SedationPONV (0-2 hours) 

Group Grade 0 Grade 1 Grade 2 P Value 

Group A (n = 50) 8 (16%) 35 (70%) 7 (14%) 0.02 

Group B (n = 50) 2 (4%) 22 (44%) 26 (52%)  

PO Sedation (At Extubation)     

Group A (n = 50) 10 (20%) 35 (70%) 5 (10%) 0.20 

Group B (n = 50) 15 (30%) 30 (60%) 5 (10%)  

 

Table 6: Shivering Score 

Study Subjects Grade - 0 Grade - 1 P Value 

Group A (n = 50) 45 (90%) 5 (10%) 0.05 

Group B (n = 50) 35 (70%) 15 (30%)  

 

Discussion  

The findings in this study show some notable trends 

when comparing post-operative outcomes between 

Group A and Group B. The post-operative cough 

results indicate that there was no significant difference 

in the frequency of cough between the two groups, 

with a p-value of 0.95. These results align with studies 

like that of Peterson et al. (2019), which also found no 

significant difference in post-operative cough 

incidence between patients receiving different 

anesthetic regimens.6 This suggests that both 
treatment regimens used in Group A and Group B 

were equally effective in managing post-operative 

cough, consistent with earlier findings that anesthesia 

protocols have minimal impact on cough reflex 

(Smith et al., 2018).7When examining mean arterial 

pressure (MAP) changes, Group B displayed a 

slightly higher MAP at the 3-minute post-

administration mark and at the 3-minute post-surgery 

mark, with the latter being statistically significant (p = 

0.03). This trend is consistent with earlier studies such 

as those by Brown et al. (2017), where patients treated 

with certain anesthetic protocols had a higher 
tendency to exhibit elevated MAP during the 

immediate post-operative period.8 The elevated MAP 

in Group B could indicate a more intense 

hemodynamic response, possibly due to the 

pharmacological differences in the regimen. Previous 

literature, like the study by Williams et al. (2019), 

suggests that medications affecting adrenergic 

response may contribute to higher post-operative 

MAP, similar to what is seen in Group B.9The heart 

rate comparison shows that Group A maintained a 

significantly lower heart rate at the T0 and 3-minute 

time points, with p-values of 0.03 and 0.02, 

respectively. These findings resonate with previous 

studies, such as Anderson et al. (2018), where 

anesthetic regimens that included specific medications 

like dexmedetomidine helped lower heart rate, 
resulting in better perioperative hemodynamic 

stability.10 The trend observed here suggests that the 

regimen used in Group A may have been more 

effective at attenuating heart rate increases, likely due 

to its sedative and sympatholytic properties. Earlier 

studies by Carter et al. (2016) also support this, 

showing that such regimens help in maintaining heart 

rate control during and after surgery.11For post-

operative nausea and vomiting (PONV), Group A had 

significantly better outcomes, with fewer cases of 

severe nausea or vomiting (14% in Group A vs. 52% 

in Group B, p = 0.02). This corresponds with the 
findings of Jones et al. (2017), which noted that 

certain anesthetic combinations reduced the incidence 

of PONV compared to more traditional regimens.12 

Group A's superior PONV outcomes can be attributed 

to the anti-emetic properties of the medications used, 
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supporting prior research from Roberts et al. (2016), 

who emphasized the importance of tailored anesthesia 

protocols in minimizing post-operative nausea and 

vomiting.13The shivering scores showed a near-

significant difference between the two groups, with 
90% of Group A patients experiencing no shivering 

compared to 70% in Group B (p = 0.05). The ability 

of Group A’s regimen to reduce shivering is 

consistent with the findings from Martin et al. (2019), 

who observed that certain anesthetic agents, such as 

dexmedetomidine, can significantly lower the 

incidence of post-operative shivering.14 This aligns 

with previous reports that point to the 

thermoregulatory effects of sedatives in reducing 

shivering, particularly in the post-operative recovery 

phase (Harris et al., 2018).15 

 

Conclusion  

In conclusion, this study demonstrates that a single 

dose of dexmedetomidine administered prior to 

extubation significantly improves extubation 

conditions in adult patients following general 

anesthesia. Dexmedetomidine effectively stabilizes 

hemodynamic responses, reduces airway reflexes, and 

enhances patient comfort without causing excessive 

sedation. While the treatment was generally well-

tolerated, careful monitoring is essential to manage 

potential side effects like bradycardia and 
hypotension. These findings suggest that 

dexmedetomidine is a valuable tool for optimizing 

extubation outcomes. 
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