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ABSTRACT 

Objective: Functional Endoscopic Sinus Surgery (FESS) is a prevalent procedure in otorhinolaryngology, often complicated by excessive 
intraoperative bleeding, which impairs surgical visibility. Controlled hypotensive anesthesia is employed to mitigate blood loss and enhance the 
surgical field. Esmolol, an ultra-short-acting beta-blocker, and Dexmedetomidine, a selective α₂-adrenergic agonist, are two agents commonly used 
to achieve controlled hypotension. This study aims to compare the efficacy and safety of esmolol versus dexmedetomidine in maintaining controlled 
hypotension during FESS. 

Methods: A prospective, double-blind, randomized interventional study was conducted involving 60 patients aged 18-65 years with ASA Grade I-II, 
scheduled for FESS under general anesthesia. Participants were randomly allocated into two groups: Group A received an esmolol bolus of 1 mg/kg 
over 1 minute followed by an infusion of 1 mg/kg/h, while Group B received a dexmedetomidine bolus of 1 µg/kg over 10 min followed by an 
infusion of 0.5 µg/kg/hr. Hemodynamic parameters, blood loss, duration of surgery, quality of the surgical field, recovery time, analgesic 
requirements, and complications were recorded and analyzed. 

Results: Both esmolol and dexmedetomidine groups achieved significant reductions in mean arterial pressure (MAP) without significant 
differences between the groups. Blood loss and duration of surgery were comparable. Dexmedetomidine was associated with a significantly longer 
time to first rescue analgesic (58.7±5.09 min vs. 29.83±4.38 min, p<0.001) and prolonged emergence time (7.45±0.98 min vs. 4.45±0.97 min, 
p<0.001) compared to esmolol. Heart rate was significantly lower in the dexmedetomidine group throughout the surgery (p<0.001). Complication 
rates were similar between groups. 

Conclusion: Both esmolol and dexmedetomidine are effective and safe for achieving controlled hypotension in FESS, providing hemodynamic 
stability and minimal blood loss. Dexmedetomidine offers superior postoperative analgesia but is associated with delayed emergence, whereas 
esmolol allows for quicker recovery. Choice of agent can be tailored based on patient-specific requirements and surgical considerations. 
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INTRODUCTION 

Functional Endoscopic Sinus Surgery (FESS) is a widely performed 
procedure in otorhinolaryngology aimed at restoring sinus 
ventilation and function by manipulating the nasal and paranasal 
sinuses [1-3]. Indications for FESS include chronic and recurrent 
sinusitis refractory to medical management, nasal polyposis, 
antrochoanal polyps, sinus mucoceles, selected tumor excisions, 
cerebrospinal fluid leak closures, orbital decompressions, optic 
nerve decompressions, dacryocystorhinostomy, choanal atresia 
repairs, foreign body removals, and epistaxis control [1-3]. 

A significant challenge during FESS is impaired surgical visibility due 
to excessive bleeding, particularly under general anesthesia [4, 5]. 
Intraoperative bleeding can obscure the surgical field, increasing the 
risk of complications and prolonging surgery duration. Controlled 
hypotensive anesthesia is an effective strategy to reduce 
intraoperative bleeding by inducing systemic hypotension, thereby 
enhancing surgical visibility, reducing blood loss, and decreasing the 
need for blood transfusions [6, 7]. This technique typically involves 
reducing the mean arterial pressure (MAP) by approximately 30% 
or maintaining MAP between 60-70 mmHg [6-15]. 

Esmolol, an ultra-short-acting selective β₁-adrenergic antagonist, 
effectively decreases heart rate and blood pressure, providing 
stable, controlled hypotension with a rapid onset and offset [16-18]. 
Dexmedetomidine, a highly selective α₂-adrenergic receptor agonist, 
offers sympatholytic, sedative, and analgesic effects, modulating 
hemodynamic responses by inhibiting catecholamine release [19, 
20]. Both agents are utilized for their ability to provide controlled 

hypotension, but their comparative efficacy and safety profiles in the 
context of FESS require further elucidation. 

The choice of hypotensive agent is influenced by factors such as ease of 
administration, onset and duration of action, side effect profiles, and 
impact on postoperative recovery [13]. Ideal agents should provide 
predictable, dose-dependent effects with minimal impact on vital organs 
and rapid elimination without toxic metabolites [13]. Patient-related 
contraindications include cardiac and renal diseases, diabetes, 
hypertension history, ischemic cerebrovascular disease, anemia, 
hemoglobinopathies, polycythemia, and respiratory insufficiency [14]. 

Given the distinct pharmacological profiles of esmolol and 
dexmedetomidine, this study aims to compare their efficacy and 
safety in achieving controlled hypotension during FESS, focusing on 
hemodynamic stability, blood loss, surgical field quality, recovery 
time, analgesic requirements, and complication rates. 

MATERIALS AND METHODS 

This hospital-based prospective, double-blind, randomized 
interventional study was conducted in the Department of 
Anaesthesiology at JLN Medical College and associated group of 
hospitals, Ajmer. The study was approved by the institutional ethics 
committee, and written informed consent was obtained from all 
participants. 

Study population 

A total of 60 eligible patients, aged 18-65 y, of either sex, with body 
weight between 40-70 kg and classified as ASA Grade I-II, scheduled 
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for FESS under general anesthesia, were included. Exclusion criteria 
encompassed patients unwilling to participate, those with a history 
of drug allergies, pre-existing asthma, renal or hepatic dysfunction, 
and pregnant or lactating women. 

Randomization and group allocation 

Participants were randomly allocated into two groups of 30 each 
using the sealed envelope method:  

 Group A (Esmolol Group): Received an intravenous bolus of 
esmolol at 1 mg/kg over 1 minute before induction, followed by an 
infusion of 1 mg/kg/hr via an infusion pump. 

 Group B (Dexmedetomidine Group): Received a bolus dose of 
dexmedetomidine at 1 µg/kg diluted in 19 ml normal saline, 
administered over 10 min via a syringe pump before induction, 
followed by an intraoperative infusion of dexmedetomidine at 0.5 
µg/kg/hr diluted in normal saline. 

Anesthetic protocol 

All patients were premedicated and induced with standard 
anesthetic agents. Anesthesia was maintained with appropriate 
inhalational agents, and intraoperative monitoring included ECG, 
blood pressure, heart rate, and oxygen saturation. 

Data collection 

Parameters recorded included:  

 Demographics: Age, sex, weight 

 Duration of surgery 

 Intraoperative blood loss 

 Hemodynamic parameters: Systolic BP (SBP), Diastolic BP (DBP), 
MAP, Heart Rate (HR) 

 Quality of surgical field assessed by RSS score 

 Time to first rescue analgesic 

 Emergence time 

 Complications: Dry mouth, nausea/vomiting, shivering 

Statistical analysis 

Data were analyzed using appropriate statistical tests. Continuous 
variables were expressed as mean±standard deviation and 

compared using t-tests. Categorical variables were expressed as 
frequencies and percentages and compared using chi-square tests. A 
p-value of<0.05 was considered statistically significant. 

RESULTS 

The study comprised 60 patients equally divided into the Esmolol 
(Group A) and Dexmedetomidine (Group B) groups. Baseline 
characteristics, including age, sex distribution, and weight, were 
comparable between the groups (table 1). 

Intraoperative parameters 

The duration of surgery and intraoperative blood loss were similar 
between the Esmolol and Dexmedetomidine groups, with no 
statistically significant differences observed (table 2). 

Hemodynamic stability 

Mean SBP, DBP, and MAP showed significant reductions from 
baseline in both groups, achieving the target hypotensive range. No 
significant intergroup differences were noted in SBP (table 3), DBP 
(table 4), or MAP (table 5) at any time point during the surgery. 

Heart rate 

Heart rate significantly decreased from baseline in both groups. 
However, the Dexmedetomidine group exhibited a significantly 
lower HR compared to the Esmolol group at all intraoperative time 
points (table 6). 

Quality of surgical field 

The RSS scores, indicative of surgical field visibility, were not 
significantly different between the groups at 15, 30, and 60 min 
intraoperatively (table 7). 

Postoperative analgesia and recovery 

The time to first rescue analgesic was significantly longer in the 
dexmedetomidine group compared to the esmolol group (58.7±5.09 
min vs. 29.83±4.38 min, p<0.001) (table 8). Additionally, the 
emergence time was significantly prolonged in the 
dexmedetomidine group (7.45±0.98 min) compared to the esmolol 
group (4.45±0.97 min, p<0.001) (table 9). 

Complications 

Complication rates, including dry mouth, nausea/vomiting, and 
shivering, were comparable between the groups with no statistically 
significant differences (table 10). 

 

Table 1: Comparison of patient characteristics in the two groups 

Characteristics Esmolol (A) Dexmedetomidine (B) P Value 

Age (years) 37.43±5.21 37.3±7.32 0.936 
Weight (kg) 68.67±7.99 66.77±6.48 0.316 
Sex (M/F) 20/10 21/9 0.920 

 

Table 2: Comparison of duration of surgery and blood loss among study groups 

Intraoperative parameters Esmolol (A) Dexmedetomidine (B) P Value 

Duration of surgery (min) 82.27±8.07 82.4±8.47 0.950 
Blood loss (ml) 137.17±6.57 138.1±7.07 0.598 

 

Table 3: Comparison of mean SBP (mmHg) among study groups 

Time  Esmolol Dexmedetomidine P value 
At beginning  120.23±5.65 120.27±6.09 0.983 
1 min  117.93±5.66 117.57±5.89 0.807 
5 min  114.63±5.61 114.17±6.13 0.760 
10 min  111.5±5.56 111.1±6.08 0.791 
20 min  108.2±5.62 107.6±6.44 0.702 
30 min  105.97±5.22 105.17±5.91 0.581 
40 min  103.8±4.86 103±5.66 0.559 
50 min  101.1±4.84 100.53±5.32 0.668 
60 min  97.83±4.68 97.67±4.81 0.892 
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Table 4: Comparison of mean DBP (mmHg) among study groups 

Time  Esmolol  Dexmedetomidine  P value  
At beginning  70.77±3.69  71.47±4.13  0.492  
1 min  69.4±3.88  70.93±4.07  0.141  
5 min  69.57±3.9  70.97±3.73  0.161  
10 min  68.17±3.87  69.8±3.75  0.102  
20 min  66.1±3.99  66.67±3.66  0.569  
30 min  64.7±4.01  64.83±3.75  0.895  
40 min  63.03±4.09  63.1±3.79  0.948  
50 min  62.17±3.85  61.1±4.09  0.303  
60 min  60.77±3.86  60.6±4.23  0.874  

 

Table 5: Comparison of mean MAP (mmHg) among study groups 

Time  Esmolol (A)  Dexmedetomidine(B)  P value  

At beginning  86.97±3.74  88.1±3.58  0.236  
1 min  85.6±2.84  86.23±3.44  0.440  
5 min  84.53±2.99  85.13±3.49  0.478  
10 min  82.53±2.89  83.3±3.42  0.352  
20 min  80.1±2.92  80±3.3  0.901  
30 min  78.46±2.88  74.66±11.23  0.078  
40 min  76.62±2.85  76.4±3.5  0.788  
50 min  75.14±2.77  74.24±3.52  0.276  
60 min  73.12±2.74  72.96±3.52  0.839  

 

Table 6: Comparison of mean heart rate (bpm) among study groups 

Time  Esmolol(A)  Dexmedetomidine (B)  P value  
At beginning  80.3±3.09  79.03±2.46  0.084  
1 min  79.2±3.18  76.67±3.26  0.003 (S)  
5 min  78.3±2.88  75.3±3.51  0.001 (S)  
10 min  77.3±2.88  73.33±3.81  <0.001 (S)  
20 min  73.7±2.73  70.27±3.9  <0.001 (S)  
30 min  71.6±2.62  68.23±3.85  <0.001 (S)  
40 min  69.6±2.62  66.23±3.85  <0.001 (S)  
50 min  68.6±2.62  65.23±3.85  <0.001 (S)  
60 min  68.57±2.46  64.57±4.22  <0.001 (S)  

 

Table 7: Comparison of mean RSS score among study groups 

Time  Esmolol (A)  Dexmedetomidine(B)  P value  
At 15 min  1.33±0.48  1.6±0.5  0.492  
At 30 min  1.17±0.38  1.53±0.51  0.141  
At 60 min  1.1±0.31  1.33±0.48  0.161  

 

Table 8: Comparison of mean time to first rescue analgesic (min) of study groups 

Group  N   Time to first rescue analgesic in min (Mean±SD)  P value  

Esmolol (A)  30  29.83±4.38  <0.001 (S)  
Dexmedetomidine (B) 30  58.7±5.09   

 

Table 9: Comparison of mean emergence time (min) of study groups 

Group  N  Emergence time in min (Mean±SD)  P value  
Esmolol (A)  30  4.45±0.97  <0.001 (S) 

 Dexmedetomidine (B)  30  7.45±0.98  

 

Table 10: Frequency of complications among study groups 

Complications Esmolol (A) N (%) Dexmedetomidine (B) N (%) Total N (%) P Value 
None 20 (66.7) 25 (83.3) 45 (75) 0.233 
Dry mouth 1 (3.3) 3 (10) 4 (6.7) 0.605 
Nausea/Vomiting 5 (16.7) 1 (3.3) 6 (10) 0.197 
Shivering 4 (13.3) 1 (3.3) 5 (8.3) 0.350 
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DISCUSSION 

Controlled hypotensive anesthesia is a pivotal technique in minimizing 
intraoperative bleeding and enhancing the surgical field during 
Functional Endoscopic Sinus Surgery (FESS) [21]. Achieving an 
optimal balance between reduced bleeding and adequate organ 
perfusion is essential to ensure patient safety and surgical efficacy. 
This study compared the efficacy and safety of esmolol and 
dexmedetomidine in maintaining controlled hypotension during FESS. 

Both esmolol and dexmedetomidine effectively achieved the target 
mean arterial pressure (MAP) with no significant differences in SBP, 
DBP, or MAP between the groups throughout the surgery. This 
indicates that both agents are equally efficacious in providing 
controlled hypotension. The reduction in MAP was consistent with 
previous studies, which reported similar efficacies [24-26]. Unlike 
Mahajan et al. [33], who found dexmedetomidine superior in 
reducing blood loss, our study did not observe significant 
differences in intraoperative blood loss between the groups. 

Heart rate reduction was significantly more pronounced in the 
dexmedetomidine group compared to the esmolol group. 
Dexmedetomidine’s sympatholytic effects, mediated through α₂-
adrenergic receptor agonism, lead to decreased norepinephrine 
release and resultant bradycardia [22, 28]. This aligns with findings 
from Damarla et al. [26] and Bajwa et al. [25], who also reported 
greater heart rate reduction with dexmedetomidine. 

The quality of the surgical field, as assessed by RSS scores, did not 
differ significantly between the groups, suggesting that both agents 
provided comparable surgical conditions. This is consistent with the 
hypothesis that both esmolol and dexmedetomidine effectively 
reduce bleeding without compromising surgical visibility. 

Postoperative outcomes revealed that dexmedetomidine prolonged 
the time to first rescue analgesic and emergence time, attributable to 
its sedative and analgesic properties [19, 20, 31]. The analgesic-
sparing effect of dexmedetomidine was evident, reducing the need 
for additional analgesics postoperatively, as supported by Gurbet et 
al. [32]. Conversely, esmolol facilitated quicker emergence, which 
may be advantageous in settings where rapid recovery is desired. 

Complication rates, including dry mouth, nausea/vomiting, and 
shivering, were similar between the groups, indicating that both 
agents have comparable safety profiles in the context of FESS. This 
concurs with studies by Shams et al. [24] and Damarla et al. [26], 
which also reported no significant differences in intraoperative 
complications between esmolol and dexmedetomidine. 

LIMITATIONS 

The study was limited by its sample size and single-center design, 
which may affect the generalizability of the findings. Additionally, 
the absence of long-term postoperative follow-up restricts the 
assessment of prolonged outcomes and complications. 

CLINICAL IMPLICATIONS 

Both esmolol and dexmedetomidine are viable options for achieving 
controlled hypotension in FESS, with esmolol offering faster 
recovery and dexmedetomidine providing enhanced postoperative 
analgesia. The choice between these agents should be individualized 
based on patient characteristics, surgical requirements, and 
postoperative care considerations. 

CONCLUSION 

This study concludes that both dexmedetomidine and esmolol are 
effective and safe for maintaining controlled hypotension during 
Functional Endoscopic Sinus Surgery. While dexmedetomidine 
offers the advantage of prolonged postoperative analgesia, esmolol 
facilitates quicker emergence from anesthesia. Both agents provide 
hemodynamic stability and minimize intraoperative blood loss, 
making them suitable choices for optimizing surgical conditions in 
FESS. 
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