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Abstract: 
Background: Among the many benefits of laparoscopic surgery are its rapid recovery and low level of 
invasiveness. Nevertheless, the use of carbon dioxide for pneumoperitoneum during laparoscopic surgery raises 
blood pressure, heart rate, and systemic vascular resistance. In this study, the effects of esmolol and 
dexmedetomidine on hemodynamic responses during laparoscopic cholecystectomy were examined. 
Methods: Two groups of 50 patients each were randomly selected from a total of 100 patients scheduled for 
laparoscopic cholecystectomy. The Dexmedetomidine group received a bolus dose of 1 mcg/kg iv 
Dexmedetomidine over 10 minutes prior to pneumoperitoneum, followed by an infusion of 0.6 mcg/kg/hr. The 
Esmolol group received a bolus dose of 1 mg/kg intravenous Esmolol shortly before pneumoperitoneum, 
followed by an infusion of 200 mcg/kg/min. At various intervals, hemodynamic measures such as heart rate, 
mean arterial pressure, systolic blood pressure, and diastolic blood pressure were measured. 
Results: It was found that in Dexmedetomidine group there was a statistically significant decrease in heart rate 
before pneumoperitoneum (84.24±9.17) and10 minutes after pneumoperitoneum (79.40±7.41) compared to 
Esmolol Group before pneumoperitoneum (91.40±5.98) and 10 minutes after pneumoperitoneum (95.18±14.17). 
There was statistically significant decrease in Mean arterial pressure in Dexmedetomidine group at 30 minutes 
(86.53±6.13), 50 minutes (77.95±4.85) , after release of pneumoperitoneum (92.42±3.91) and after extubation 
(99.50±11.81) compared to Esmolol group at 30 minutes (91.23±8.97), 50 minutes (94.34±12.64) after release 
of pneumoperitoneum (102.5 ±10.44) and after extubation (112.39±11.15). 
Conclusion: Dexmedetomidine was found to be more effective than Esmolol in attenuating the hemodynamic 
responses following pneumoperitoneum during laparoscopic cholecystectomy. 
Keywords: Cholecystectomy, Dexmedetomidine, Hemodynamic. 
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Introduction 

The therapy of patients with gall bladder problems 
has been completely transformed by laparoscopy 
cholecystectomy, which has quickly become the 
gold standard for surgical treatment and is currently 
accessible anywhere in the globe. In comparison to 
a traditional cholecystectomy, it offers the patient a 
number of benefits, including less tissue damage, 
early ambulation, a shorter hospital stay, a lower 
need for analgesics, and cost effectiveness(1). The 
development of pneumoperitoneum, however, 
came with its own set of disadvantages, including 
detrimental effects on the heart, lungs, stress re-
sponse, and acid-base physiology. These hemody-
namic reactions are caused by increased release of 
catecholamines, vasopressin or both(2,3,4).  

To promote hemodynamic stability during pneu-
moperitoneum, a variety of medications are em-
ployed, with varying success rates, including nitro-
glycerine(5), beta blockers(6), opioids(7), gabapen-
tin(8), pregabalin(9), magnesium sulphate(10), 
clonidine(11), and dexmedetomidine(12). Dexme-
detomidine modifies the hemodynamic alterations 
brought on by pneumoperitoneum by preventing 
the release of catecholamines and vasopressin(12–
13). An ultrashortacting cardio-selective β1 recep-
tor antagonist, esmolol reduces hemodynamic reac-
tions to unpleasant stimuli during surgery(6). Nu-
merous workers extensively work to reduce the 
stress response during anesthesia induction, par-
ticularly during intubation, and the effects of vari-

http://www.ijpcr.com/


 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN:2820-2643 

Kapra et al.                                             International Journal of Pharmaceutical and Clinical Research 

982 

ous drugs. However, little research has been done 
on how medications can reduce hemodynamic reac-
tions following pneumoperitoneum, including 
gallbladder surgeries.  
Esmolol and dexmedetomidine's effects on hemo-
dynamic response following pneumoperitoneum 
during laparoscopic cholecystectomy were thus 
assessed and compared in the current prospective 
comparative study. 

Materials and Methods 

From October 2023 to May 2024, the Department 
of Anaesthesia at Madhubani Medical College and 
Hospital carried out this prospective comparative 
study. Sample size was calculated using formula  
n=2(Za+Zb)2S2/d2 where n=sample size in each 
group, Za=1.96 at 95% confidence level and 
Zb=0.84 at 80% power Assuming effect size = 
(d/S)2 = 0.6 in determining differences in mean in 
two groups, we took 50 as 45 was minimum calcu-
lated sample size. As a result, the sample size was 
100 patients, divided into two groups of 50 
each(14). Following informed consent, 100 patients 
with American Society of Anesthesiologists (ASA) 
physical status I and II of either sex who were 
scheduled for elective laparoscopic cholecystecto-
my under general anesthesia and ranging in age 
from 18 to 60 years were recruited as study partici-
pants. Patients with bleeding disorders, cardiopul-
monary conditions, severe obstructive lung diseas-
es, pregnancy, morbid obesity, cirrhosis, portal 
hypertension, prior abdominal surgeries, CBD 
stones, CBD polyps, and patients with difficult 
airway (Mallampati grade III, IV) ASA physical 
status III and IV were among the exclusion criteria. 
The study eliminated patients who were hypersen-
sitive to any of the drugs tested and those who did 
not communicate. 
Six hours before surgery, all patients were main-
tained nil per oral and had a standard pre-
anesthesia examination one day before the proce-
dure. Intravenous cannulation was performed in 
the operating room using an 18 gauze cannula, 
and all patients began receiving an intravenous 
infusion of Ringers Lactate at a rate of 60 millili-
ters per hour. Basic vitals, including heart rate 
(HR), systolic blood pressure (SBP), diastolic 
blood pressure (DBP), and mean arterial blood 
pressure (MAP), were recorded, and standard 
anesthetic monitoring equipment was attached, 
including five-lead electrocardiogram (ECG) 
monitoring, pulse oximetry, and noninvasive 
blood pressure monitoring. Computer-generated 
numbers were used to randomize. The medica-
tions were prepared by a senior anesthesiologist 
using several syringes and infusion pumps. Same 

group of person were involved in preparation and 
administration of drugs in all patients. 
Esmolol group- Patients received bolus dose of 1 
mg/kg intravenous Esmolol just before pneu-
moperitoneum followed by an infusion of 200 
mcg/kg/min. Dexmedetomidine group - patient 
received bolus dose of 1 mcg/kg iv Dexmedet- 
omidine over 10 minutes before pneumoperitone-
um followed by 0.6 mcg/kg/hr in infusion. All 
patients were pre-oxygenated with 100% oxygen 
by a face mask for 3 min. Inj Midazolam 0.03 
mg/kg, Inj Fentanyl 2 mcg/kg was given as a 
premedication, and anesthesia was induced with 
Propofol 2 mg/kg body weight followed by Vecu-
ronium 0.10 mg/kg body weight. Bag and mask 
ventilation with oxygen followed by orotracheal 
intubation was done with an appropriate size 
cuffed endotracheal tube. Dexmedetomi-
dine/Esmolol infusion were started before crea-
tion of pneumoperitoneum. Maintenance of an-
aesthesia was done with oxygen, Air, Severance 
and intermittent boluses of Vecuronium (0.02 
mg/kg). 
The end-tidal carbon dioxide (ETCO2) value was 
kept between 35- and 40-mm Hg by adjusting the 
ventilation. The laparoscopic procedure was con-
ducted with the intraabdominal pressure main-
tained at 12 mmHg. Additionally, patients received 
injections of Diclofenac 75 mg and Ondansetron 4 
mg. Neostigmine (50 mcg/kg) and Glycopyrrolate 
(10 mcg/kg) were used to reverse any remaining 
neuromuscular blockade following surgery. Fol-
lowing extubation, the medication infusion was 
terminated for both groups. 

Using Proforma, baseline recording was completed 
as soon as the patient arrived in OT, followed by 
three minutes of intubation, before pneumoperito-
neum, at ten, twenty, thirty, forty, and fifty minutes 
of pneumoperitoneum, after release of pneumoperi-
toneum, and after extubation. HR, SBP, DBP, and 
MAP were monitored throughout the procedure, 
and documentation was completed at various time 
intervals. The statistical software for the social sci-
ences (SPSS) version 17.0 was used to collect and 
analyze the data, and the independent t test was 
used for numerical data. If the p-value was less 
than 0.05, statistical significance was assumed. 

Results 

One hundred patients, both male and female, 
in ASA classes I and II, aged 18 to 60, who 
volunteered to take part in the study were 
enrolled. The patient demographics are 
displayed in Table 1. 
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Table 1: Demographic data of the patient 
 Esmolol Group (n=50) Dexmedetomidine Group (n=50) p-value 

Age (years) 37.44±12.05 40.48±12.48 0.218 
Gender (M\F) 3/47 6/44 0.485 
Weight (kg) 57.32±8.65 58.04±7.79 0.663 

 
The demographic factors did not significantly dif-
fer between the groups. The greater proportion of 
female patients in both groups suggests that the 
disease has a typical demographic distribution and 
is more common in women. 
Before pneumoperitoneum, the Dexmedetomidine 

group's heart rate was statistically significantly 
lower (84.24±9.17) than the Esmolol group's 
(91.40±5.98); ten minutes after pneumoperitoneum, 
the Dexmedetomidine group's heart rate was 
79.40± 7.41, and the Esmolol group's was 
95.18±14.17. 

 
Table 2: Heart rate (HR) 

Time Interval Esmolol Group  Dexmedetomidine Group  p-value 
Baseline 88.36±10.76 84.38±10.41 0.063 
3 minutes after intubation 88.70±6.67 90.60±7.27 0.179 
Before pneumoperitoneum 91.40±5.98 84.24±9.17 < 0.001 
After10 minutes 95.18±14.17 79.40±7.41 <0.001 
After 20 minutes 87.86±12.72 87.60±11.99 0.916 
After 30 minutes 86.52±17.49 85.42±16.45 0.71 
After 40 minutes 87.91±12.77 87.59±6.26 0.894 
After50 minutes 89±12.24 81.91±7.37 0.22 
After release of pneumoperitoneum 87.56±12.70 88.86±12.12 0.602 
After extubation 100.92±13.12 99.32±13.09 0.543 

 
Table 3: Mean arterial pressure (MAP) 

Time Interval Esmolol Group Dexmedetomidine Group p-value 
Baseline 92.36±8.60 91.96±7.88 0.809 
3 minutes after intubation 97.20±21.67 98.10±21.80 0.836 
Before pneumoperitoneum 94.26±13.17 95.66±13.65 0.61 
After10 minutes 97.31±13.79 95.50±12.77 0.458 
After 20 minutes 93.47±11.76 98.36±11.30 0.65 
After 30 minutes 91.23±8.97 86.53±6.13 <0.001 
After 40 minutes 94.34±8.20 84.88±7.59 0.001 
After50 minutes 94.34±12.64 77.95±4.85 <0.001 
After release of 102.5±10.44 92.42±3.91 <0.001 
Pneumoperitoneum After extubation 112.39±11.15 99.50±11.81 <0.0001 
 
The Dexmedetomidine group's MAP decreased statistically significantly at 30 minutes (86.53±6.13) compared 
to the Esmolol group (91.23±8.97), at 50 minutes (77.95±4.85) compared to the Esmolol group (94.34±12.64), 
after the release of pneumoperitoneum (92.42±3.91) compared to the Esmolol group (102.5±10.44), and after 
extubation (99.50±11.81) compared to the Esmolol group (112.39±11.15). 
 

Table 4: Systolic blood pressure (SBP) 
Time Interval Esmolol Group Dexmedetomidine Group p-value 

Baseline 122.90±14.47 122.06±14.63 0.773 
3 minutes after intubation 125.90±13.64 126.80±14.14 0.747 
Before pneumoperitoneum 124.90±13.63 126.28±13.50 0.612 
After10 minutes 124.90±13.63 126.28±13.50 0.612 
After 20 minutes 119.50±10.09 117.50±9.45 0.309 
After 30 minutes 118.64±9.28 116.96±9.49 0.375 
After 40 minutes 109.90±9.10 108.42±8.80 0.483 
After50 minutes 119.21±10.87 116.75±10.55 0.453 
After release of pneumoperitoneum 124.04±8.62 122.78±7.90 0.448 
After extubation 137.70±14.17 136.26±14.40 0.615 
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Table 5: Diastolic blood pressure (DBP) 
Time Interval Esmolol Group Dexmedetomidine Group p-value 

Baseline 71.96±12.88 70.40±13.15 0.555 
3 minutes after intubation 79.34±11.11 79.12±11.41 0.922 
Before pneumoperitoneum 77.60±11.13 78.28±11.21 0.761 
After10 minutes 87.86±11.23 86.60±10.78 0.644 
After 20 minutes 87.56±11.23 86.60±10.78 0.664 
After 30 minutes 82.50±11.67 79.92±11.06 0.259 
After 40 minutes 79.90±8.54 78.78±8.18 0.505 
After50 minutes 76.54±10.43 73.27±10.52 0.817 
After release of pneumoperitoneum 79.33±11.32 75.30±8.90 0.203 
After extubation 52.0±8.24 81.96±7.36 0.321 
 
Comparison of systolic and diastolic blood pressure 
showed no statistically significant difference be-
tween two groups. 

Discussion 

Esmolol and Dexmedetomidine were both found to 
be useful perioperatively in preserving improved 
hemodynamic stability after laparoscopic chole-
cystectomy. Due to the attenuation of sympathetic 
impulses, esmolol caused fewer changes in blood 
pressure and heart rate; yet the dexmedetomidine 
group's reaction was superior at all time points. 
Similar procedures utilized by Srivastava V et al. 
(15) (loading dose of 1 mcg/kg over 10 minutes, 
followed by continuous infusion of 0.6 mcg/kg/hr) 
were employed in the current investigation to de-
termine its effectiveness in reducing the hemody-
namic response to pneumoperitoneum during lapa-
roscopic cholecystectomy. Esmolol also inhibits 
peripheral β-adrenergic receptors, which in turn 
reduces the hemodynamic response to CO2 pneu-
moperitoneum, according to Koivusalo et al. (6). 
In the present study Esmolol at a dose of 1 mg/kg 
intravenous followed by an infusion of 200 
mcg/kg/min was used. Similar dose regime was 
used by Shams et al. (16) but they used it for con-
trolled hypotension. 
In this study, the Dexmedetomidine group experi-
enced a significantly lower heart rate than the 
Esmolol group after the study medicines were in-
fused, that is, before to pneumoperitoneum. Ten 
minutes following pneumoperitoneum, the Dex-
medetomidine group likewise experienced a drop-
in heart rate. These outcomes were comparable to 
those of Zuberi et al.(17) and Yennawar et al.(12). 
The biphasic cardiovascular response that has been 
reported following the initiation of dexmedetomi-
dine may be the cause of this drop-in heart rate 
right after the infusion begins. Particularly in 
young, healthy patients, a bolus injection of dex-
medetomidine causes a brief increase in blood 
pressure, which is followed by a subsequent drop-
in heart rate (18). Similar results were observed in 
the current study, where a significant decrease in 
MAP was observed in the Dexmedetomidine group 
at 30 and 50 minutes of pneumoperitoneum, which 
was determined to be statistically significant. In 

Srivastava V et al. (15), the Dexmedetomidine 
group had a decrease in MAP when compared to 
the Esmolol Group after creating pneumoperitone-
um at 15 minutes, 45 minutes, and 60 minutes in-
terval. 

At several points throughout the pneumoperitone-
um, such as 30 minutes, 40 minutes, and 50 
minutes, as well as after the pneumoperitoneum 
was released, the MAP of the esmolol group was 
greater than that of the dexmedetomidine group. 
However, in all of the observed data, the MAP in 
the Esmolol group was not less than 20% of the 
baseline value, suggesting that Esmolol may also 
offer superior hemodynamic stability compared to 
Dexmedetomidine. Numerous researchers, includ-
ing Ozturk T (19), Collard et al (20), Ibrahim et al. 
(21), and Srivastava V et al (15), have demonstrat-
ed this type of impact of esmolol. 

Conclusion 

This study concludes that both the drugs were ef-
fective in attenuating the hemodynamic responses 
following pneumoperitoneum during laparoscopic 
cholecystectomy, but Dexmedetomidine was found 
to be better, when compared with Esmolol. 
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