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Background: Pain relief remains the most fundamental and consequential aspect of surgery for patients throughout perioperative 
period. Dexmedetomidine has created an interest in α2-adrenoceptor agonists in the management of pain and hence the aim 
of this study was to evaluate the effectiveness of the drug in hilly population of North India.
Materials and Methods: Patients, irrespective of gender, were randomly allocated to two groups, control and test, each 
having 30 patients. Test group received an infusion of dexmedetomidine at a rate of 0.5 μg/kg/h 30 min before induction 
and 0.6 μg/kg/h after inducing anesthesia. Control patients received a volume-matched infusion of normal saline as placebo. 
Approximately 2 min before induction, analgesia was provided in the form of pentazocine, 0.5 mg/kg in control and 0.3 mg/kg 
in the test group. Induction was performed by 2 mg/kg thiopentone sodium supplemented with intravenous boluses of 25 mg 
thiopentone sodium every 15 s until loss of eyelid reflex (determined every 15 s). Induction dose of thiopentone sodium and 
total pentazocine dose were recorded. Recovery was assessed on the clinical recovery score (CRS) scale.
Results: Infusion of dexmedetomidine decreased the induction dose of thiopentone approximately by 33% and of pentazocine 
dose by approximately 39% in patients undergoing laparoscopic cholecystectomy. Moreover, incidence of pain was also decreased 
significantly. Improved CRS from 4.33 to 6.87 was noticed immediately post-operatively in dexmedetomidine group of patients.
Conclusion: Infusion of dexmedetomidine during the laparoscopic cholecystectomy decreases the requirement of thiopentone 
sodium and pentazocine and leads to early recovery of patients.
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Introduction

Dexmedetomidine is the pharmacologically active 
D-enantiomer of medetomidine,[1,2] a substance used for 
sedation and analgesia in domestic animals for years.[1,3] The 
well-documented beneficial effects of α2-adrenoceptor agonists 
include anxiolysis, analgesia, sedation and sympatholysis; 
thus, rendering these compounds especially suitable for 
anesthesia and the perioperative period. Compared with 

clonidine, dexmedetomidine is approximately 8 times more 
specific for α2-adrenoceptors with an α2:α1 selectivity ratio 
of 1600:1.[1,3] In contrast to clonidine, dexmedetomidine 
possesses full agonist properties and more predictable 
pharmacokinetic properties.[2,3] The mechanism of action of 
dexmedetomidine differs from clonidine as it possess selective 
α2-adrenoceptor agonism, especially for the 2A subtype of this 
receptor, which causes it to be a much more effective sedative 
and analgesic agent than clonidine.[4,5]

Dexmedetomidine has created a new interest in the use 
of α2-adrenoceptor agonists for pain, which remains the 
most salient aspect of surgery for patients throughout 
perioperative period.[6,7] The primary role of these agents 
is to achieve sedation while maintaining arousability and 
cooperation, analgesia and maintenance of hemodynamic 
and respiratory stability. In this study, we have assessed the 
role of dexmedetomidine in reducing the dose of thiopentone 
sodium, pentazocine and effect of the drug on recovery in 
patients undergoing laparoscopic cholecystectomy.
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Materials and Methods

A total of 60 patients for laparoscopic cholecystectomy under 
general anesthesia were included in this single blinded randomized 
parallel-group study, which was cleared by the Institute Ethical 
Committee. A total of 30 patients were randomly allocated to 
each control and test (dexmedetomidine) groups, satisfying the 
minimum criteria of sample size based on Power and Cohen’s 
d values. Patients with anemia, long-term medications or any 
medication within 1 week before surgery, history of any chronic 
disease, cardiac problem, history of drug abuse, consumption 
of more than 30 g alcohol/day, use of β-blockers and abnormal 
pre-operative electrolyte concentrations were excluded from 
the study. A day before surgery all patients were injected 
intravenously 40 mg esomeprazole at 22.00 h after achieving 
an intravenous (IV) access. Infusion of dexmedetomidine was 
initially started at a rate of 0.5 μg/kg/h, 30 min before induction. 
Dose was then increased to 0.6 μg/kg/h to produce moderate 
to deep sedation.[8] Patients in the control group received a 
volume-matched infusion of normal saline as a placebo. Prior 
to institution of dexmedetomidine infusion, monitoring was 
instituted in the form of electrocardiogram, oxygen saturation, 
blood pressure and heart rate, using a Datex Ohmeda monitor. 
Anesthesia was induced 30 min after starting the drug infusion. 
Approximately 2 min before induction of anesthesia, 0.5 mg/kg 
(control group) or 0.3 mg/kg (test group) pentazocine and 0.2 
mg glycopyrrolate were administered intravenously. Anesthesia 
was induced with 2 mg/kg thiopentone sodium supplemented 
with 25 mg intravenous boluses every 15 s until loss of eyelid 
reflex (determined every 15 s). Induction dose of thiopentone 
sodium was recorded. Succinylcholine hydrochloride 
(1.5 mg/ kg) was administered to facilitate the endotracheal 
intubation. Vitals parameters were recorded every minute 
after induction and intubation. Immediately after intubation, 
administration of isoflurane was started along with oxygen and 
nitrous oxide. End-inspiratory concentration was adjusted at 
the predetermined value according to the “up-down” method 
described by Dixon and Mood.[9] Patients received 1.2% 
end-inspiratory isoflurane (approximately 1 minimum alveolar 
concentration [MAC]) of isoflurane[10] in the control group and 
0.6% end-inspiratory isoflurane (approximately 0.5 MAC) 
of isoflurane in the dexmedetomidine group.[10] These initial 
isoflurane concentrations were chosen based on previous studies 
in which similar dexmedetomidine doses decreased isoflurane 
requirements for anesthetic maintenance by 25-90%.[11,12] The 
predetermined end inspiratory concentration of isoflurane was 
maintained for at least 15 min to allow adequate time for alveolar 
and brain isoflurane partial pressures to equilibrate.[13] Patients 
were ventilated using a non-rebreathing system with oxygen 
in air (0.5 FiO) and tidal volume approximately 10 ml/kg to 
maintain end-tidal carbon dioxide between 35 and 40 mmHg 

(4.7-5.3 kPa). Muscle relaxation was achieved and maintained 
with 0.8 mg/kg rocuronium, which was administered only 
after patient recovered from succinylcholine induced muscle 
relaxation. The depth of anesthesia was assessed with the clinical 
parameters. The end-inspiratory concentration was standardized 
in steps of 0.1% by assessing the depth of anesthesia. Additional 
boluses of pentazocine (0.1 mg/kg) were administered on signs 
of intraoperative pain such as tachycardia, rise in blood pressure 
and lacrimation. Administration of isoflurane was discontinued 
at the time of facial closure. On skin closure, neuromuscular 
block was reversed with a combination of 2.5 mg neostigmine 
and 0.4 mg glycopyrrolate given intravenously. As the dose 
range of neostigmine varies from 30 to 80 μg/kg, we chose a 
fixed dose of 2.5 mg (44.6 μg/kg for mean weight of 56 kg) of 
the drug to avoid increased probability of bradycardia because 
of synergy between dexmedetomidine and higher doses of 
neostigmine. The inducing dose of thiopentone and the total 
amount of intraoperative pentazocine required for anesthesia 
was measured. Patients were assessed by clinical recovery score 
(CRS) test,[14] a modified version of earlier recovery score 
tests.[15,16] The CRS assessed the parameters described in 
Table 1. The vitals were recorded in the recovery room for any 
side-effects. Patients were given an extra dose of pentazocine 
on complaint of immediate post-operative pain. The results 
mean and standard deviation (SD) were analyzed for statistical 
significance by Mann-Whitney and Chi-square tests with IBM 
SPSS 16 statistical pack. As the number of males in each group 
were low, the comparison of observations was initially checked 
with Student’s t-test and then with Mann-Whitney test.

Results

Table 2 shows the values of age range, age with SD, weight 
range, weights in mean plus SD and the value of hemoglobin in 
the control group of patients treated with dexmedetomidine for 
laparoscopic cholecystectomy. The mean ± SD age values in 
male (6), female (24) and pooled in the control group did not 
differ significantly from respective values in the dexmedetomidine 
treated group. Similarly, weight and hemoglobin values did 
not differ in the two groups. Effect of dexmedetomidine on 
thiopentone and pentazocine requirements and on the incidence 
of pain in patients undergoing cholecystectomy is shown in 
Table 3. It was found that requirement of thiopentone in 
males, females and in all patients decreased significantly 
from 3.69 ± 0.23 mg/kg, 3.92 ± 0.324 mg/kg and 
3.88 ± 0.318 mg/kg to 2.76 ± 0.467 mg/kg, 2.55 ± 0.184 mg/kg 
and 2.59 ± 0.267 mg/kg respectively in male, female and 
pooled patients. Similarly, the requirement of pentazocine also 
decreased significantly from 30 ± 5.37 mg, 29.3 ± 4.08 mg 
and 29.4 ± 4.27 mg to 23.5 ± 6.12 mg, 16.5 ± 1.77 mg 
and 17.9 ± 4.13 mg respectively. Further, it was found that 
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out of 30 patients in the control group, 9 patients (3 males and 
6 females) had complained of post-surgical pain. Whereas in the 
test group of 30 patients, 4 (13.3%) reported the postsurgical 
pain. The decrease in incidence of pain due to dexmedetomidine 
was found to be significant at P < 0.001 level. Table 4 shows 

the effect of dexmedetomidine on CRS (on CRS scale) of 
the patients immediately after surgery and after 3, 5, 7, 10, 
20 and 30 min of surgery in control and dexmedetomidine 
treated patients. These values increased with the increase of 
time in the two groups. Dexmedetomidine treatment improved 
the recovery score at all times starting from 0 to 30 min. CRS 
values in the pooled group were 6.87 ± 1.14, 7.8 ± 0.407, 
8.5 ± 0.508, 8.83 ± 0.379, 9.13 ± 0.507, 9.3 ± 0.596, 
9.42 ± 0.717 and 10.2 ± 0.610 at 0, 3, 5, 7, 10, 15, 20 
and 30 min respectively. In this group, values of CRS even at 
10 min in males, females and pooled patients were comparable 
with the values at 30 min in the control group.

Discussion

Dexmedetomidine, an imidazole compound, is the 
pharmacological active dextroisomer of medetomidine that 
displays specific and selective α2-agonism. Activation of 
α-receptors in the brain and spinal cord decrease sympathetic 
outflow causing sedation, analgesia, hypotension and 
bradycardia.[5] In our study Infusion of dexmedetomidine at 
the rate of 0.5 μg/kg/h, 30 min before induction and 0.6 μg/kg/h 
thereafter until the end of surgery caused significant sedation, 
decreased the induction dose of sodium thiopentone sodium by 
approximately 33% and pentazocine dose by approximately 
39%. However, further studies are required to quantify if still 

Table 1: Parameters for assessment of clinical recovery score

Parameter Grade
Vigilance

Unconscious, not arousable 0
Unconscious, arousable by nociceptive stimuli 1
Unconscious, arousable by verbal stimuli 2
Drowsy 3
Awake, not attentive 4
Awake, attentive 5

Cognition
No understanding of simple orders 0
Good understanding of simple orders 1

Orientation
Confused 0
Disoriented 1
Well oriented 2

Patient’s condition
Uncomfortable 1
Comfortable 2
Excellent 3

Scores: 11 = Excellent recovery, 9-10 = Good recovery, 8 = Fair recovery, 
<8 = Poor recovery

Table 2: Demographic patterns in the control group and in patients who in addition received dexmedetomidine

Groups Number Age range Age (years) Weight range Weight (mean ± SD) Hb (g/dl)
Control

Male 6 29-41 33.3±4.41 60-70 67.2±3.71 11.9±1.32
Female 24 20-60 42.2±11.6 48-70 54.0±5.54 10.96±0.89
Total 30 20-60 40.4±11.1 48-70 56.6±7.45 11.15±1.04

Test
Male 6 27-50 39.5±9.09 66-70 67.5±1.76 12.72±0.51
Female 24 22-65 42.9±12.8 47-66 54.4±5.06 10.86±0.81
Total 30 22-65 42.2±12.1 47-70 57±7.03 11.34±1.06

All the values in test group were non-significantly different from the control group (P > 0.05), Values are mean ± SD of 30 patients (6 males and 24 females) in the each 
group. Units for age, weight and hemoglobin are years, kg and g/dl respectively, SD = Standard deviation

Table 3: Effect of dexmedetomidine on thiopentone sodium and pentazocine requirement and post-operative side-effects 
(pain) occurrence in patients undergoing laparoscopic cholecystectomy

Group Thiopentone dose (mg/kg) Pentazocine dose (mg) Postoperative Pain incidence (%)
Control

Male (6) 3.69±0.230 30±5.37 3 (50)
Female (24) 3.92±0.324 29.25±4.08 6 (25)
All (30) 3.88±0.318 29.4±4.272 9 (30)

Test
Male (6) 2.76±0.467** 23.5±6.12** 0 (0)**
Female (24) 2.55±0.184*** 16.5±1.769*** 4 (16.67)***
All (30) 2.591±0.267*** 17.9±4.13*** 4 (13.33)***

**P < 0.01, ***P < 0.001 values are mean ± SD, Number of males, female and total patients in each group are shown in parenthesis. One way ANOVA was used to find the 
significance of values of the thiopentone and pentazocine requirement, whereas χ2 test was used for pain incidence, SD = Standard deviation, ANOVA = Analysis of variance
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lower induction doses of these drugs were sufficient. The effects 
of α-2 agonists in decreasing the MAC for volatile anesthetics 
and opioids have been previously reported[17] and possibly 
is mediated through both pre- and post-synaptic α-receptor 
activation in the central nervous system.[18,19] Reports available 
in the literature have reported use of dexmedetomidine as 
an adjunct to general anesthesia. When administered as a 
premedication at a dose range of 0.33-0.67 μg/kg given 
15 min before surgery, it appears to be efficacious while 
minimizing the cardiovascular side-effects of hypotension and 
bradycardia. Within this dosage range, dexmedetomidine 
reduces thiopentone sodium requirements by around 30% 
for short procedures and reduces the requirements of volatile 
anesthetics by around 25%; thus theoretically proving helpful 
in reducing theater pollution.[20] Similar effects have also been 
noticed in patients undergoing minor gynecologic surgery.[20] 
In another study, it was found that when propofol, another 
induction agent, was used, dexmedetomidine decreased the 
propofol concentration necessary for sedation by approximately 
60-80%.[21] Furthermore, opioid requirement was found to be 
decreased following 0.4 μg/kg dexmedetomidine.[12] Plasma 
noradrenaline concentration was markedly reduced in patients 
receiving dexmedetomidine. This decrement in neuronal 
noradrenaline release may explain in part the reduction in 
thiopentone sodium requirements.[20] In our study, we found 
an improved CRS both in males and females. The purpose 
of doing separate analysis for male and females was to assess 
if the effects were different because of possible variations in 
pharmacological aspects of the drug due to polymorphism.[22] 
However as the number of male subjects in control and test 
groups were only six, a larger sample size would have elucidated 
statistically significant findings. Overall CRS improved from 
4.33 to 6.87 immediately post-operatively in dexmedetomidine 
treated group of pooled patients. Moreover, the incidence of 
pain also decreased significantly. Besides that as our study did 
not evaluate the effect of Body mass index, future studies can 
be planned to evaluate responses in obese patients where early 
recovery and decreased postoperative pain is helpful in reducing 
respiratory complications. The only constraint is the high cost 
of medication, which can divert the physicians for a cheaper 
option such high dose opioids and halogenated anesthetics all 
which have metabolic and environmental hazards.

In conclusion, an infusion of dexmedetomidine at the rate 
of 0.5 μg/kg/h 30 min before induction and 0.6 μg/kg/h 
thereafter until the end of surgery decreases dose requirements 
of thiopentone sodium, pentazocine, decreased post-operative 
pain and leads to better recovery of patients undergoing 
laproscopic cholecystectomy.
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