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ARTICLE INFO                                         ABSTRACT 
 

 
 
 

Introduction:The development of the highly specific α2-adrenoceptor agonist dexmedetomidine has 
created a new interest in the use of α2-adrenoceptor agonists   to control   stress response to various 
noxious stimuli, perioperative hemodynamic stability and to provide better sedation without 
postoperative respiratory depression.  
 

 Aim: To evaluate if dexmedetomidine improves the hemodynamic stability during laparoscopic 
cholecystectomy under general anesthesia. 
  

Material and Methods: Thirty patients in each of control and dexmedetomidine groups were 
included in this study. Induction was done by 2 mg/kg thiopentone sodium supplemented with 25mg 
thiopentone sodium. Recording of various parameters was done every 15 min after creation of 
pneumoperitonium till the end of pneumoperitonium. A new approach, difference in maximum and 
minimum of pulse rate and mean arterial pressure of individual patient, was used to assess the 
hemodynamic stability.  
 

Results: Infusion of dexmedetomidine did not affect the basal pulse and pulse rate at 30 minutes. 
However, BMap in the test group decreased significantly after 30 minutes.  Dexmedetomidine 
significantly decreased Pulsemax-min,  MAPmax-min.  Though, the intubation increased the pulse and 
MAP of the patient with respect to Pulse30 ( PIP-Pulse30) and MAP30 ( PIMAP-MAP30), but   
dexmedetomidine treatment of the patients undergoing surgery significantly decreased the increase in 
pulse rate and mean arterial pressure.  
 

Conclusion: Infusion of dexmedetomidine during laparoscopic cholecystectomy led to decreased 
variation in pulse and mean arterial pressure indicative of hemodynamic stability.  

 
 

Copyright © 2016 Suchit Khanduja et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 

 

 
INTRODUCTION

 

 

Dexmedetomidine, like other α2-adrenoceptor agonists, 
displays a biphasic, dose-dependent blood pressure response. 
High doses produce a hypertensive response due to the 
activation of α2-adrenoceptors on vascular smooth muscle, and 
hence the rapid intravenous injection of dexmedetomidine is 
undesirable. Whereas, the major action of α2-adrenoceptor 
agonists with low and clinically recommended concentrations 
is hypotension which is caused by a centrally mediated 
sympatholysis and by the inhibition of neurotransmission in 
sympathetic nerves [1-3].   Dexmedetomidine possesses a 
dose-dependent bradycardic effect, mediated primarily by the 
decrease in sympathetic tone and partly by baroreceptor reflex 
and enhanced vagal activity [   3-7].  
 

 The perioperative period is characterized by increased 
sympathetic activity, leading to stress-induced tachycardia and 
hypertension. By attenuating sympathetically mediated 
hyperdynamic responses, α2-adrenoceptor agonists ameliorate 
the hemodynamic profile during the perioperative period. 
Many studies have shown that hemodynamic stabilization by 
the application of α2-adrenoceptor agonists in the 
perioperative period leads to a reduction in perioperative 
myocardial ischaemia episodes [8-10]. This was established by 
a meta-analysis (1980–1999) [11], which eventually evaluated 
seven studies published on 664 patients undergoing cardiac 
and non-cardiac surgery from 1993 to 1999. The pooled odds 
ratio was 0.49 (95% confidence interval 0.34–0.71) for the 
prevention of myocardial ischaemia by perioperative 
clonidine.  A recently published prospective and double-blind 
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clinical trial   showed that perioperative clonidine reduced 
postoperative mortality for up to 2 years in patients at risk of 
coronary artery disease [10] thus providing important outcome 
data for the perioperative use of α2-adrenoceptor agonists. 
However, theoretical considerations against the use of α2-
adrenoceptor agonists have been the vasoconstrictive and 
hypotensive properties, which are potentially proischaemic 
[12, 13]. Laboratory investigations showed that large 
intravenous doses of dexmedetomidine caused moderate 
regional coronary vasoconstriction without metabolic signs of 
myocardial ischaemia in young domestic pigs at the same time 
as a marked vasoconstrictive response in the systemic 
circulation [12]. At present, a reduction in myocardial 
ischaemia and improved outcomes for patients at risk of 
cardiac events has only been documented for clonidine as a 
clinically available α2-adrenoceptor agonist. The only 
available data for dexmedetomidine showed that perioperative 
infusion appeared to benefit the perioperative hemodynamic 
management of surgical patients undergoing vascular surgery 
[14]. In the present study we report that dexmedetomidine 
narrows down the fluctuation in blood pressure during 
laparoscopic cholecystectomy. 
 

MATERIALS AND METHODS 
 

Inclusion criteria 
 

Sixty patients of age between 20-65 years, weight 47-70 kg, 
irrespective of sex for laparoscopic cholecystectomy under 
general anesthesia .were included in this single blinded 
randomized parallel-group study. The patients were randomly 
allocated to two groups, A (Control) and B (Dexmedetomidine 
group), having 30 patients in each. This study was cleared by 
IGMC ethical committee and written informed consent from 
each of the patient was taken, Patients having anaemia, use of 
long-term medications or use of any medication within 1 week 
before surgery, history of any chronic disease, a history of 
drug abuse, daily consumption of more than 30g alcohol and 
abnormal preoperative electrolyte concentrations were 
excluded from the study. 
 

Study Protocol 
 

All patients with no premedication were injected esomeprazole 
40 mg intravenously at 22.00 hrs, the day before surgery. On 
arrival in the preoperative unit, an intravenous cannula was 
inserted for drug and fluid administration in left forearm and 
the line was started after applying three way connector. Group-
A received an infusion of normal saline. Group-B received 
dexmedetomidine by adding 200µg of the compound to 38 ml 
normal saline making a total volume of 40 ml in a microdrip 
set. The resulting concentration came out to be 5µg /ml. 
Infusion was started at a rate of 0.5 µg /kg/hr 30 min before 
induction and 0.6 µg /kg/hr thereafter till the end of surgery. 
Patients were connected to an electrocardiograph Datex 
Ohmeda monitor, a pulse oximeter, and a noninvasive 
sphygmomanometer, and blood pressure, heart rate and 
oxygen saturation were recorded. Patients were induced 30 
min after starting the drug infusion. Approximately 2 min 
before induction of anesthesia, 0.5mg/kg (Group-A) or 
0.3mg/kg (Group-B) pentazocine and 0.2 mg glycopyrrolate 
were administered intravenously. Anesthesia was induced 
initially with 2 mg/kg thiopentone sodium given intravenously 
supplemented with 25mg intravenous boluses every 15 
seconds until loss of eyelid reflex (determined every 15s). The 
induction dose of thiopentone sodium was recorded. 

Succinylcholine hydrochloride (1.5 mg/kg) was administered 
to facilitate endotracheal intubation. Vital parameters (blood 
pressure, heart rate and oxygen saturation) were recorded one 
minute each after induction and intubation. Immediately after 
intubation, administration of isoflurane was started along with 
oxygen and nitrous oxide, and the inspired end-inspiratory 
concentration was adjusted to maintain the measured end-
inspiratory concentration at the predetermined value according 
to the "up-down" method   [15]. Patients received 1.2% end-
inspiratory isoflurane (approximately 1 MAC of isoflurane   in 
the control group and 0.6% end-inspiratory (approximately 0.5 
MAC) isoflurane in the dexmedetomidine group [16]. These 
initial isoflurane concentrations were chosen based on 
previous studies in which similar dexmedetomidine doses 
decreased isoflurane requirements for anaesthetic maintenance 
by 25% to 90% [17, 18].  Patients were ventilated using a non-
rebreathing system with oxygen in air (0.5 FIO2) 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 0.8mg/kg 
rocuronium which was administered only after patient 
recovered from succinylcholine hydrochloride induced muscle 
relaxation. The depth of anesthesia was assessed with clinical 
parameters such as limb, head, or body movement or a 10% 
fluctuation in mean arterial pressure or pulse rate.   
 

The end-inspiratory concentration was standardized in steps of 
0.1% by assessing the depth of anesthesia. The predetermined 
endinspiratory concentration of isoflurane was maintained for 
at least 15 min to allow adequate time for alveolar and   brain 
isoflurane partial pressures to equilibrate [19].  Intraoperative 
mean blood pressure, heart rate, oxygen saturation, EtCO2 and 
end inspiratory isoflurane were recorded every 15 min after 
creation of pneumoperitonium till the end of 
pneumoperitonium. Additional boluses of pentazocine 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; administration of nitrous 
oxide was discontinued and infusion of study medication was 
stopped. Tracheal extubation was then performed. The 
inducing dose of thiopentone sodium and total amount of 
Intraoperative pentazocine required for anesthesia was 
measured. Patients were assessed by Clinical Recovery Score 
as described earlier [20]. The vitals were recorded in recovery 
room for noting any side effects such as bradycardia, 
hypotension, nausea or vomiting. On complaint of immediate 
postoperative pain patients were given an extra dose of 
pentazocine. Total dose of intraoperative and postoperative 
pentazocine were recorded.  The results, mean and standard 
deviation, were analysed for statistical significance by using 
Mann-Whitney and Chi square tests with SPSS 16 statistical 
pack. As the number of males in the control and test groups 
were low, only six, the comparison of observations in males of 
control and test groups was initially checked with Student’s t-
test and then with Mann-Whitney test. 
 

RESULTS 
 

Both in control and test groups, out of 30 patients 24 were 
females and remaining six were the males. The demographic 
pattern, such as mean age, mean weight and hemoglobin were 
found to be similar in the two groups. Effect of 
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dexmedetomidine on clinical parameters, such as basal pulse 
(BPulse), and mean arterial pressure (BMap), and pulse 
(Pulse30) and mean arterial pressure (Map30) after 30 minutes 
of the procedure  are shown in Table 1. The values of BPulse 
in beats/min, in the males, females   and overall (males and 
females together) of the tests groups did not differ from the 
control values (p> 0.05). Similarly, the values of Pulse30   in 
the two groups did not differ significantly.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
However BMap, independent of sex of the patients, increased 
significantly in the test group. But, BMap(in mm Hg) in the 
test group decreased significantly after 30 minutes from 100.8 
± 7.98 to 95.4 ± 7.94 in females, and from 100.6 ± 8.17 to 95.0 
± 8.48 in all patients respectively. However, the decrease in 
males was    non-significant.  The decrease in BMap was such 
that the levels were close to BMap and Map30 in the control 
group. However, there were changes in the pulse and Map in 
the individual patient. Hence, we decided to find out the 
relevance of dexmedetomidine in modulation of the variations 
(maximum value minus minimum value) in basal pulse 
(Pulsemax-min) and basal MAP (MAPmax-min). These observations 
are depicted in Table 2. Dexmedetomidine significantly 
decreased Pulsemax-min in all categories of patients.  Similarly, 
values of MAPmax-min decreased significantly. Though, the 
intubation increased the pulse and MAP of the patient with 
respect to Pulse30 (PIP-Pulse30) and MAP30 (PIMAP-
MAP30), but   dexmedetomidine treatment of the patients 
undergoing surgery significantly decreased the increase in 
pulse rate and mean arterial pressure.   
 

 
 

DISCUSSION 
 

The use of α2 agonists in the preoperative period has also been 
associated with attenuated heart rate (HR) and blood pressure 
(BP) responses to stressful events. The presence of an 
endotracheal tube leads to reflex sympathetic responses during 
both intubation and extubation. Sympathetic responses include 
hypertension, tachycardia, increased intraocular and 
intracranial pressures, bronchospasm, and myocardial 
ischemia. It was documented that dexmedetomidine attenuated 
the increase in HR and BP during intubation in patients 
undergoing ophthalmic surgery and cardiac surgery [21, 22]. 
In another study it was observed that a single dose of 
dexmedetomidine before induction of anesthesia attenuated the 
hemodynamic response to intubation and extubation [23, 24]. 
On use of   a large dose (2 µg kg-1) of dexmedetomidine, 
bradycardia was observed on the first and fifth minutes of 
administration. However, dose of 1µg kg-1 markedly decreased 
HR within 10 minutes. Whereas, values of HR and MAP 
during surgery were similar to as in the other group [25]. But, 
in our study postintubation pulse (PIP) and post intubation 
mean arterial pressure (PIMAP) were decreased significantly 
by dexmedetomidine during surgery. Our study has revealed 
that mean pulse rate      did not change in patients with or 
without dexmedetomidine. A very recent study which has 
appeared in the literature shows that a pre-operative blood 
pressure reading taken upon admission to hospital is 
significantly elevated compared to a usual daytime blood 
pressure in the same patient.  The median (IQR [range]) 
increased in systolic and mean arterial pressures were 10 (2–15 
[)5 to 59]) mmHg, p = 0.003 and 10 (5–14 [)5 to 35]) mmHg, 
p = 0.002, respectively [26].  But in our study 
dexmedetomidine caused a decrease in basal MAP in patients 
after 30 min of drug infusion. However, the most interesting 
aspect of our study is that 1) the extent of increase in pulse rate 
and mean arterial pressure post-intubation was decreased by 
dexmedetomidine, and 2) the extent of variation in pulse and 
mean arterial pressure during surgery was narrowed down. In 
practical terms this suggests that decrease in SBP or MAP of 
approximately 30% would likely be well tolerated by patients, 
assuming that blood flow distribution does not change during 
anesthesia. Interestingly, these estimates of acceptable pressure 
changes are consistent with current clinical practice. Many 
anesthetists define intra-operative hypotension as a decrease in 
blood pressure of 30% from pre-operative blood pressure [25]. 
These findings suggest that intra-operative hypotension may 
be undertreated because most subjects had an intra-operative 
nadir lower than that measured. 
 

Since there is always fluctuation in intraoperative pulse and 
mean arterial pressure during surgery, we decided to find the 
relevance of difference in maximum and minimum (max-min) 
pulse rate and MAP in improving the hemodynamic stability 
by dexmedetomidine    It was interesting to observe for the 
first time, to best of our knowledge, that fluctuation limits of 
pulse were narrowed down by approximately 46 % and that of 
MAP by approximately 44% due to dexmedetomidine. This 
seems to be   related to improvement in clinical recovery score 
as reported by us earlier (20). Moreover, depression of 
sympathetic response against intubation by dexmedetomidine 
is an important advantage, especially in high-risk patients. 
 
 

 
 

Table-1 Effect of Dexmedetomidine on pulse rate and 
mean arterial pressure in patients undergoing laparoscopic 

cholecystectomy. 
 

Group B Pulse Pulse 30 BMAP MAP30 
Control 

Male 
Female 

All 

 
74.5 ± 14.04 
77.9 ± 10.8 

80.0 ± 11.34 

 
78.8±14.6 
80.3±10.74 
80.0±11.34 

 
94.0 ± 8.02 
92.7± 11.74 
92.3 ± 11.0 

 
 96.3 ± 8.26 
94.4 ± 12.4 
94.8 ± 11.6 

Test 
Male 

Female 
All 

 
70.0 ± 7.16 
81.1 ± 13.3 
75.6 ± 13.4 

 
68.3 ±6.74 
77.4 ± 14.1 
75.6 ± 13.4 

 
99.8 ± 9.68* 

100.8±7.98* 

100.6±8.17* 

 
93.5 ± 11.1 

95.4 ± 7.94$ 

95.0 ± 8.48$ 

 

B Pulse: Baseline pulse, Pulse30:Pulse rate after 30 minutes of infusion, BMAP: 
Baseline mean arterial pressure, MAP30: Mean arterial pressure after 30 minutes 
of infusion 
Values are mean  ± SD;  30 subjects ( 6 males and 24 females ) 
* p< 0.01; $p<0.05 :MAP30 compared with BMAP 
 

Table-2 Effect of Dexmedetomidine on variation in pulse 
and mean arterial pressure throughout the laparoscopic 

cholecystectomy. 
 

Group 
 

PIP-
Pulse30 

Pulsemax-min 
PIMAP-
MAP30 

MAPmax-min 

Control 
Male 

Female 
All 

 
16.67±8.87 
17.04±10.62 
16.97±10.16 

 
  36.3±8.21 

34.5 ±9.21 

34.8 ±8.98 

 
 24.0±9.94 
21.2±12.7 
21.8±12.1 

 
 30.5±6.22 

36.8±12.0 
35.6±11.3 

Test 
Male 

Female 
All 

 
3.83 ± 9.81* 
11.42±9.60* 
9.90±9.96** 

 
17.8±5.74** 

18.88±5.74*** 

18.7±6.87*** 

 
5.5±9.56* 

12.9±11.9* 
12.9±11.9** 

 
21.5±7.45* 

19.58±6.65** 

19.97±6.73** 

 

PIP: Post-intubation pulse rate; PIMAP: Post-intubation mean arterial pressure 
Values are mean  ± SD of 30 subjects ( 6 males and 24 females ) 
* p< 0.05;  ** p< 0.01; *** p<0.001  
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CONCLUSION 
 

Our new approach to assess the hemodynamic stability has 
revealed that dexmedetomidine   controlled the hemodynamic 
variations in patients undergoing laparoscopic 
cholecystectomy by narrowing the variation in pulse rate and 
mean arterial pressure. Besides these, increase in pulse and 
mean arterial pressure due to intubation was also controlled by 
dexmedetomidine.  
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