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Background: Laparoscopic surgery under general anaesthesia activates the neurohumoral stress responses thereby causing release of 
significant amount of catecholamines into the tissue. We hypothesized that intraoperative dexmedetomidine infusion would attenuate the 
metabolic and hemodynamic changes during laparoscopic surgery which could be assessed by estimating the serial blood sugar level. Subjects 
and Methods: Sixty adult consenting patients undergoing laparoscopic surgery were enrolled. Patients were randomized into two equal groups 
of 30 patients each. Patients of Group D received loading dose of dexmedetomidine 1µg/kg over 10 min, followed by dexmedetomidine 
infusion at rate of 0.5µg/kg/h while patients of Group C received equal volume of normal saline. Primary end points were changes in heart rate, 
blood pressure, electrocardiogram, emergence time and serial blood glucose levels. Any adverse effects related to dexmedetomidine or 
anesthetic technique, were noted as secondary outcome. Results: Patients of Group D showed comparatively lower intraoperative heart rate 
and mean arterial blood pressure with no significant changes in cardiac rhythm. The blood glucose concentration showed 20% increase after 
surgery in patients of Group D versus 35% increase in patients of Group C, with statistically significant difference. The emergence time in 
patients of Group C was significantly lower when compared to   patients of Group D. Conclusion: Dexmedetomidine infusion has effectively 
attenuated the metabolic and hemodynamic changes during laparoscopic surgery with inherent advantages of analgesia, sedation and 
anaesthetic sparing effects. 
 
Keywords: Dexmedetomidine, Laparoscopic surgery, Metabolic and Hemodynamic stress response, Pneumoperitoneum. 

 
Corresponding Author: Dr. Kumkum Gupta, Professor, Department of Anaesthesiology and Critical care, Subharti Medical College, Swami 
Vivekanand Subharti University, NH-58 Bye Pass Road, Meerut-UP, India. 
 
Received: March 2019 
Accepted: April 2019 
 

Introduction 

 
Laparoscopic surgery leads to several pathophysiological 
changes due to pneumoperitoneum which manifested by 
hemodynamic changes of hypertension and tachyarrhythmia, 
metabolic changes of hyperglycaemia and neurohumoral 
changes by increased levels of catecholamines.[1] Adaptation 
of these stress responses during laparoscopic surgery is of 
high relevance to the anaesthesiologists. Moreover, surgical 
patients are inevitably anxious due to their underlying fears 
which reflect the stress of the circumstances. The choices of 
premedication and anesthetic techniques would influence 
these responses by modulating the pathophysiological 
pathways.[2]  

The therapeutic armamentarium to offset these stress 
responses during laparoscopic surgeries includes a wide 
diversity of pharmacological agents to improve outcome 
which include high doses of opioid analgesics, α2-adrenergic 
agonist, beta adrenergic blockers and vasodilators.  
Dexmedetomidine, α-2 adrenergic agonist, is used as an 
anesthetic adjuvant to attenuate the intraoperative 
hemodynamic response by reducing the nociceptive 
transmission and decreasing the norepinephrine 
concentration in serum. It also provides anxiolysis, sedation, 
and analgesia without any respiratory depression. It 
simultaneously potentiates the effects of general anesthetic 
agents and supress the sympatho-adrenal response to noxious 
stimuli of laryngoscopy and laparoscopic surgery.[3-6]  
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The objective of this prospective randomized double blind 
control study was to evaluate the clinical efficacy of 
dexmedetomidine infusion to attenuate the metabolic and 
hemodynamic changes during laparoscopic surgery by 
analysing the perioperative serial blood glucose levels and 
hemodynamic changes. 

subjects and Methods 

 
After approval of the protocol by the Institutional Ethical 
Committee, written informed consent was obtained from all 
patients. The study was conducted on sixty otherwise healthy 
adult patients of American Society of Anaesthesiologist 
(ASA) physical status I and II of either gender, aged 28-58 
years, weighing less than 65 kg, and scheduled for elective 
laparoscopic surgery under general anesthesia.   
Patients with history of any cardiac or respiratory disease, 
hypertension, obesity (BMI >24kg/m2), hepatic or renal 
dysfunction, endocrinal or metabolic disorders, or were 
receiving medications which affect sympathetic response or 
hormonal secretions, were excluded from the study. 
Complicated surgeries of more than 2 h, patients with 
anticipated difficult airway or refused to participate, were 
also excluded from the study.  
 
Randomization schedule 
Patients were randomized into two study groups by computer 
generated random number table, each receiving a sealed 
opaque envelope of study medication. Patients of Group D 
received loading dose of dexmedetomidine 1µg/kg over 10 
min, followed by dexmedetomidine infusion at rate of 
0.5µg/kg/h and patients of Group C received an equal 
volume of saline. The study was conducted in double-blind 
manner by use of coded syringe. 
 
Anesthetic Technique 
All selected patients were given tablet Alprazolam 0.25 mg 
and tablet Ranitidine 150 mg orally the night before surgery 
and were kept fasting for 6 hour prior to surgery. They were 
operated during morning hours to minimize variability in the 
secretion of hormones.  
On the day of surgery, they received premedication of 
glycopyrrolate 0.2 mg intramuscularly 30 min prior to 
induction of anesthesia. On arrival to operation theatre, 
Multipara monitor was attached and vital parameters of heart 
rate, systemic blood pressure, peripheral oxygen saturation 
(SpO2) and electrocardiogram (ECG) were monitored 
continuously. Patients of Group D (n = 30) received loading 
dose of dexmedetomidine 1µg/kg over 10 min, followed by 
dexmedetomidine infusion at rate of 0.5µg/kg/h and patients 
of Group C (n = 30) were given equal amount of saline 
solution, in double blind manner.  
All patients received ondansetron (4 mg), midazolam (2 mg) 
and fentanyl (2µg.kg-1) before induction of general 
anesthesia. After preoxygenation, the anesthesia was induced 
with propofol (1%) till loss of verbal command and total 
dose of propofol for requirement for induction was noted. 
Tracheal intubation was facilitated by vecuronium 0.1 mg 
kg-1 and anaesthesia was maintained with isoflurane and 
60% nitrous oxide in oxygen. The patient were mechanically 
ventilated using close circuit with a tidal volume of 8 ml/kg, 

respiratory rate of 12 breaths/min and I: E ratio of 1:2 in 
volume‑controlled mode. Five minutes after abdominal 
insufflation by carbon dioxide, the lung mechanics were 
adjusted to maintain normocapnia (EtCO2 value of 35-40 
mm Hg) and intra‑abdominal pressure was maintained 
between 12 and 15 mm Hg throughout the surgery.  The 
degree of muscle relaxation was maintained using the train‑
of‑four ratio of <25% with supplemental doses of 
vecuronium bromide (0.05 mg).   
Intraoperative assessment and management 
Patients were assessed for changes in the heart rate and blood 
pressure prior to premedication, before induction, after 
intubation and after pneumoperitoneum, followed by at every 
5 min interval till end of surgery and post extubation. 
Intraoperatively, any bradycardia or tachycardia, hypotension 
or hypertension was managed by adjusting the infusion rate 
of dexmedetomidine and dial concentration of isoflurane to 
maintain systolic blood pressure within 20% of preoperative 
value.   
All infusions and isoflurane were discontinued 10 min prior 
to end of surgery and surgeon administered 20 mL of 
ropivacaine 0.2% in the peritoneum through trocar in all 
patients. The residual neuromuscular blockade was 
antagonized with appropriate doses of neostigmine (0.05 
mg/kg) and glycopyrrolate (0.01mg/kg). Ventilation was 
continued to eliminate isoflurane until signs of awaking 
appeared.  
Patients were extubated after achieving signs of adequate 
reversal and patients were able to obey simple commands. 
Emergence time, defined as the interval between the 
discontinuation of anaesthetics to response of eye opening to 
verbal command, was recorded. All patients received 
ketorolac 30 mg intravenously at the end of surgery for 
postoperative analgesia.     
Patients were transferred to post-anesthesia care unit and 
monitored for any respiratory depression, hemodynamic 
changes, nausea/vomiting, shivering or any other drug or 
technique related adverse effects.   
Blood samples were analysed by using Glucometer (Abbott 
Optium Xceed) for blood glucose level preoperatively, at 30 
min after start of surgery and then after at 150 min (2.5 h) of 
surgery.   
Study population size  
The sample size was calculated for purposive sampling in 
consultation with statistician who computed that 
approximately 23 patients should be included in each group 
to ensure the power of study 80% and alpha error of 0.05 
with confidence limit of 95% for detecting reduction by at 
least 20% in enhanced hemodynamic and metabolic 
parameters. The final sample size was set at 60 patients for 
better validation of results.   
 
Statistical analysis  
The obtained data are expressed as mean and standard 
deviation (SD), considering the latter as the best predictor. 
The results were analyzed using Stat Graphic Centurion for 
windows, (Stat point technologies INC, Warrenton, 
Virginia). Patient’s characteristics and operative data was 
compared using unpaired t-test and Chi-square test. 
Differences in blood glucose levels were analysed by using 
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student’s t-test. A ‘p’ value of <0.05 was considered to 
indicate statistical significance. 
 
Results 
 

One twenty adult patients were selected for elective 
laparoscopic surgery were screened, out of which, sixty 
patients were excluded due to not meeting the inclusion 
criteria (48) or declined to participate (12), thus only 60 
patients were randomized to the treatment with 
dexmedetomidine infusion (n-30) or placebo (n-30). There 
was no protocol deviation and data of all patients were 
included for statistical analysis.   
Patients in both groups did not differ with respect to patient’s 
charactertics, biochemical and procedure related data. The 
induction dose of propofol was significantly less in patients 
of Group D as compared to Group C (1.67±0.34 mg/kg) 
versus (2.13±0.49 mg/kg), respectively. [Table 1] 
In the present study, the rise in mean heart rate and blood 
pressure after intubation at 1st, 2nd, 3rd, and 5th min, was 
significantly lower in patients of dexmedetomidine group as 
compared to control group. In patients of both groups, there 
was increase in blood pressure and heart rate after intubation 
compared to baseline but in patients of dexmedetomidine 
group, blood pressure came to baseline after 3 min of 
intubation. Mean heart rate also increased in both groups 
compared to baseline but it came back to baseline at 5 min in 
patients of dexmedetomidine group. Hemodynamic 
parameters recorded at specified timings during the study are 
shown in Table -2 and 3.  
In patients of Group D, the hemodynamic changes were 
more stabilized intraoperatively when compared to patients 
of Group C. Patients of Group D needed lesser amount of 
isoflurane (dial concentration at 0.6 to 1) to maintain the 
systolic blood pressure as compared to patients of Group C 
where dial concentration of isoflurane was kept at 1 to 1.5 to 
maintain the desired level of blood pressure.  
Blood glucose levels were significantly increased during the 
laparoscopic surgery and remained increased postoperatively 
in patients of both groups. This postoperative increment was 
significantly more pronounced in patient of Group C 
(127.13±25 versus 117.46±21 mg/dl; P <0.05). [Table -4] 
The emergence time was significantly lesser in patients of 
control group. Respiratory rate and peripheral oxygen 
saturation (SpO2) were comparable with no episode of 
desaturation at any time. No significant anesthesia or surgical 
complications occurred during the study.   
 
 
Table 1: Demographic Data. 
Parameters Group D  Group C P value 
Age (years) 43.29 ± 8.3 45.31 ± 6.7 0.09 
Weight (kg) 59.4 ± 7.8 60.21± 6.3 0.08 
Gender (M/F) 12/18  13/17 0.69 
ASA status I/II 21/ 09 19/11  0.61 
Duration of Surgery 
(min) 

96.8 ± 21.3  105 ± 18.4 0.06 

Propofol for 
induction (mg/kg) 

1.67± 0.34  2.13 ± 0.49 *0.045 

Data are expressed as Mean± SD or as absolute numbers, *p value is statistically 
significant 

 
 

Table 2: Changes in heart rate during anesthesia 
Heart rate (beats/min) Group D  Group C  
Base line 84.23 ± 7.28 85.61 ± 10.39 
After premedication 71.92±8.65 79.43±6.81 
After induction  69.43 ±7.45 74.27± 8.75 
After intubation 77.83 ±8.13 87.36 ±9.15 
After pneumoperitoneum  79.78 ±9.21 93.72 ± 7.39 
Intraoperative period 73.2 ±10.4 84.78 ±11.34 
Post extubation 87.4 ±12.36 97.15 ±12.17 
Data are expressed as mean ± SD; 
 

Table 3: Changes in systolic blood pressure during anesthesia. 
SBP (mm Hg) Group D Group C  
Base line 123.4 ± 17.3 127.2±11.5 
After induction  102.7±6.5 112.5±7.4  
After intubation 115.8 ±2.8 135.8 ±2.8 
After pneumoperitoneum 117.5±6.2  128..4± 5.6  
Intraoperative period 99.71 ± 5.3 116.77 ± 4.1 
60 min 99.62 ± 2.7  118.74 ± 6.3 
Post extubation 112.43 ± 15.7 133.37±14.6 
Data are expressed as mean ± SD; SBP- systolic blood pressure 

 
Table 4: Perioperative blood glucose concentration (mg/dl)  
Time/Groups Group D Group C P value 
Preoperative 
(Baseline) 

89.8 ±23 93.2±14 0.62 

Intraoperative after 30 
min 

128.4±16 125.7± 17 0.57 

Postoperative after 
150 min(2.5 h) 

119.7±24 129.3±19  0.039* 

*P value is statistically significant 

 

Discussion 
 
Normally, the nervous and endocrine system act 
simultaneously to precise fluctuations in blood pressure and 
ensure to maintain it at an appropriate level. Laryngoscopy 
and laparoscopy is associated with increased blood pressure, 
heart rate and plasma catecholamine concentrations which 
could be attenuated by opioids, alpha 2-adrenergic agonist, 
beta-adrenergic blocking agents, vasodilators and local 
anesthetic agents.      
Normotensive patients can develop sympathetic over activity 
due to pain, light plane of anesthesia and hypercapnea during 
intraoperative period. This adrenergic response is caused by 
nociceptive pathways and humoral mediators, originating 
from the surgical site and are detrimental in elderly and 
hemodynamically compromised patients. 
In the present study, premedication with intravenous 
dexmedetomidine before induction of anesthesia has 
attenuated the hemodynamic response of heart rate and blood 
pressure of intubation and laparoscopic surgery but could not 
totally abolish the metabolic and hemodynamic stress 
responses. In spite of hemodynamic effects of 
pneumoperitoneum, variations of blood pressure and heart 
rate never outdid more than 16% of baseline which could be 
attributed to the known sympatholytic effects of   the 
dexmedetomidine.  
Dexmedetomidine regulates the autonomic and 
cardiovascular systems by acting on blood vessels to 
modulate the heart rate and blood pressure by inhibiting 
norepinephrine release. Many studies have investigated the 
effects of dexmedetomidine before induction of anesthesia 
and reported significant reduction in heart rate and blood 
pressure.[7,8]  
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Bhattachargee et al evaluated the efficacy of 
dexmedetomidine in patients undergoing laparoscopic 
surgery, by observing the significantly lower mean arterial 
pressure and heart rate in patients of dexmedetomidine 
group. They concluded that dexmedetomidine has improved 
the intra and postoperative hemodynamic stability without 
prolongation of recovery.[9]  
Gupta K et al studied the 60 patients of comparable 
demographic profile and concluded that premedication with 
dexmedetomidine at a dose of 1µg/kg attenuated the adverse 
hemodynamic stress response of laryngoscopy and exhibited 
linear hemodynamic pharmacokinetics in the dosages range 
of 0.5 to 1µg/kg.[10]  
Masoodi T et al did a study on 60 adult patients, scheduled 
for elective laparoscopic surgery and concluded that 
dexmedetomidine infusion in doses of 0.6 µg/kg/h after the 
loading dose of dexmedetomidine (1µg/kg), was 
significantly more effective for attenuating the hemodynamic 
changes of laryngoscopy, tracheal intubation and 
pneumoperitoneum during laparoscopic cholecystectomy. 
The hemodynamic results of present study were in agreement 
of their study.[11]  
Bakhamees HS et al studied the effects of dexmedetomidine 
on morbidly obese adult patients undergoing laparoscopic 
gastric bypass by giving 0.8µg/kg bolus of 
dexmedetomidine, followed by dexmedetomidine infusion in 
dose of 0.4 µg/kg/h. They concluded that the intraoperative 
infusion offered a better control of intraoperative and 
postoperative hemodynamics.[12]  
Blood glucose levels have been shown to correlate with 
catecholamine levels in surgical trauma patients.[13] The 
characteristic metabolic effect of surgical stress led to greater 
activation of neuroendocrine response and hepatic 
gluconeogenesis under perioperative conditions, which 
corresponds to hemodynamic changes and postoperative 
pain. There is strong correlation between hyperglycaemia 
and poor outcome. Bessey et al have suggested that increased 
circulating concentration of catecholamine, glucagon and 
cortisol can evoke the changes in carbohydrate metabolism 
which do occur immediately surgical trauma.[14]  
Poldrman JAW et al did their study on patients with type II 
diabetes mellitus, undergoing major abdominal surgery or 
cardiothoracic surgery and did the continuous glucose 
monitoring (CGM) to improve perioperative treatment 
without increasing the risk of hypoglycaemia. They treated 
all patients according to same algorithm, targeting for a 
plasma glucose of 72-180 mg/dl and concluded that 
intravenous continuous glucose monitoring did not improve 
intraoperative glycaemic control compared with hourly 
point-of-care measurement, when targeting for glucose 
between 72 and 180 mg/dl.[15]  
In the present study, serial blood sugar levels were measured 
at specific time interval, and we found increased blood 
glucose concentration during and after surgery in patients of 
both groups due to metabolic response to surgical trauma. 
This increment in blood glucose level was more pronounced 
in patients of control group than in patient who were 
receiving intraoperative dexmedetomidine infusion.   
Dexmedetomidine has sedative and analgesic sparing effects 
via central actions in the locus coeruleus and in the dorsal 
horn of the spinal cord. In the present study, the induction 

dose of propofol to produce loss of consciousness and verbal 
command, was significantly lower in patients of 
dexmedetomidine group.    
Several studies concluded that perioperative use of 
dexmedetomidine is associated with a significant decrease in 
the consumption of inhalational agent and analgesia in dose 
dependent manner.[16,17] Isoflurane depresses the excitable 
tissues at all levels of nervous system by interacting with 
neuronal membranes, resulting in a decreased release of 
neurotransmitters and transmission of impulses as well as 
general depression of excitatory post synaptic 
responsiveness.[18]  
In the present study, isoflurane was used as main anaesthetic 
agent and its requirement was also reduced to maintain the 
anaesthetic depth. Synergism between isoflurane and 
dexmedetomidine was observed in the present study.       
Schcinim B et al concluded from their study that 
dexmedetomidine not only attenuated the sympatho-adrenal 
responses to intubation but also reduces the need for 
thiopentone and preoperative fentanyl.[19]  
Dexmedetomidine was associated with significant longer 
emergence time and time to total recovery from anesthesia. 
In the present study, the emergence from anesthesia was 
slower but smooth in patients of dexmedetomidine group.    
In the present study attempts were done to standardize 
anesthetic and postoperative pain management to avoid 
influence on glucose metabolism of patients, so the 
alterations in postoperative glucose metabolism presumably 
were the consequences of surgical trauma. Attenuation of 
metabolic and hemodynamic stress responses to surgery 
might enable laparoscopic surgeries in obese, hypertensive 
and cardiac compromised patients for improving their 
outcome. 
 

Conclusion  
 
There was effective attenuation of metabolic and 
hemodynamic stress responses of laparoscopic surgeries by 
dexmedetomidine infusion, which was assessed by analysing 
the perioperative serial blood glucose levels and 
hemodynamic changes. Dexmedetomidine offered many 
inherent advantages of analgesia, sedation and anesthetic 
sparing effect and patients showed longer but smooth 
emergence from anaesthesia.            
 
Acknowledgement 
The authors would like to thanks the patients and technical 
staff of operation theatre for their kind cooperation. 
 

References  

 
1. Schricker T, Lattermann R, Schreiber M, Geisser W, Georieff M, 

Radermacher P. The hyperglycemic response to surgery: 
Pathophysiology, clinical implications and modulation by the anesthetic 
technique. Clin Intensive Care 1998;9: 118-28. 

2. Galley HF, DiMatteo MA, Webster NR. Immunomodulation by 
anesthetic, sedative and analgesic agents: Does it matter? Intensive Care 
Med 2000; 26: 267-74. 

3. Sudhesh K. Hassoor SS. Dexmedetomidine in anesthesia practice: A 
wonder drug? Ind J Anaesth 2011; 55: 323-4. 

4. Khan ZP, Munday IT, Jones RM, Thornton C, Mant TG, Amin D. 
Effects of dexmedetomidine on isoflurane requirements in healthy 



Academia Anesthesiologica International ¦  Volume 4  ¦  Issue 1  ¦  January-June  2019 
 

89 

Singh et al: Attenuation of Metabolic and Hemodynamic Stress Responses 
 

 

volunteers. 1: Pharmacodynamics and pharmacokinetics interactions. Br 
J Anaesth 1999; 83: 372-80. 

5. Gurbet A, Basagan-Mogol E, Turker G, Ugun F, Kaya FN, Ozcan B. 
Intraoperative infusion of dexmedetomidine reduces perioperative 
analgesic requirements. Can J Anesth 2006; 53: 646-52. 

6. Lee YY, Wong SM, Hung CT. Dexmedetomidine infusion as a 
supplement to isoflurane anesthesia for vitreoretinal surgery. Br J 
Anaesth 2007; 98: 477-83. 

7. Lee YY, Wong SM, Hung CT. Dexmedetomidine infusion as a 
supplement to isoflurane anesthesia for vitreoretinal surgery. Br J 
Anaesth 2007; 98: 477-83. 

8. Turan G, Ozgultekin A, Turan C, Dincer E, Yuksel G. Advantageous 
effect of dexmedetomidine on hemodynamic and recovery responses 
during extubation for intracranial surgery. Eur J Anaesthesiol 2008; 25: 
816-20. 

9. Bhattachargee DP, Nayek SK, Dawn S, Bandopadhay G, Gupta K. 
Effect of   dexmedetomidine on hemodynamics in patients undergoing 
laparoscopic cholecystectomy- A comparative study. J Anaesthes Clin 
Pharm 2010, 26: 45-48. 

10. Gupta K, Bansal MK, Singh M, Agarwal S, Tiwari V. 
Dexmedetomidine premedication with three different dosages to 
attenuate the adverse hemodynamic responses of direct laryngoscopy 
and intubation: a comparative evaluation.  Ain- Shams J 
Anaesthesiology 2016; 9: 66-71. 

11. Masoodi TA, Gupta K, Agarwal S,  Bansal MK,  Zuberi A,   Abdul S. 
Clinical efficacy of dexmedetomidine in two different doses to attenuate 
the hemodynamic changes during laparoscopic cholecystectomy. Int J 
Res Med Sci 2018; 6: 959-65.  

12. Bakkanmees HS, El-Halafawy YM, El- Kerdawy HM, Gauda NH, 

Altemyatt S. The effect of dexmedetomidine on morbidly obese patient 
undergoing laparoscopic gastric bypass. Middle East J Anaesthesia 
2007;19: 537-51.   

13. Gupta K, Maggo A, Jain M, Gupta PK, Rastogi B, Singhal AB. Blood 
glucose estimation as an indirect assessment of modulation of 
neuroendocrine stress response by dexmedetomidine versus fentanyl 
premedication during laparoscopic cholecystectomy: A clinical study. 
Anesth Essays Res 2013; 7: 34-8. 

14. Bessey PQ, waters JM, Aoki TT. Combined hormonal infusion 
stimulates the metabolic response to injury. Ann  Surg 1984; 200: 264-
81. 

15. Polderman JAW, Ma Y L, Esheris WJ, Hollmann MW, Devries JH, 
Preckel B, Hermenides J. Efficacy of continuous intravenous glucose 
monitoring in perioperative glycemic control: a randomized controlled 
study. Br J Anaesth 2017; 118: 264-75. 

16. Laha A, Ghosh S, Sarkarr S. Attenuation of synpathoadrenal response 
and anesthetic requirement by dexmedetomidine. Anesth Essays Res 
2013; 7: 65-70. 

17. Keniya VM, Ladi S, Naphade R. Dexmedetomidine attenuates 
sympathoadrenal response to tracheal intubation and reduces 
perioperative anesthetic requirement. Indian J Anaesth 2007; 24: 789-
92. 

18. Sonner J M. A hypothesis on the origin and evolution of the response to 
inhaled anesthetic. Anesth Analg 2008; 78: 731-47. 

19. Schcinim B, Lindgren L Randell T, Schcinim H, Schcinim M. 
Dexmedetomidine attenuate sympathoadrenal response to tracheal 
intubation and reduces the need for thiopentone and perioperative 
fentanyl. Br J Anaesth 1992; 68: 126-31. 

 
 

 

Copyright: © the author(s), publisher. Academia Anesthesiologica International is an Official Publication of “Society for Health Care & 
Research Development”.  It is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial 
License, which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly 
cited. 
 

How to cite this article: Singh I, Gupta K, Gupta PK, Jain M, Rastogi B, Bansal MK. Serial Blood Glucose Level Estimation to Assess the 
Attenuation of Metabolic and Hemodynamic Stress Responses with Dexmedetomidine Infusion during Laparoscopic Surgery - A Randomized 
Control Study. Acad. Anesthesiol. Int. 2019;4(1):85-89. 
 
DOI: dx.doi.org/10.21276/aan.2019.4.1.19 
 
Source of Support: Nil, Conflict of Interest: None declared. 


