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Abstract

Background: Stress response is common in any of the operative or laparoscopic procedure. Anesthetic agents
like Dexmedetomidine are roped into, to attenuate these hemodynamic responses and to smoothen the operative
and postoperative period. This study evaluates the side effects or complications encountered in patients receiving
Dexmedetomidine infusion. Methods: This was a descriptive study done in patients with age group 18-65 years
age of either sex undergoing laparoscopic surgery and receiving the Dexmedetomidine infusion. Result: Total
of 30 patients were included in the study. The mean + SD age of the patients were 31+13.2 years. Bradycardia
and hypotension was present in 10% of patients receiving Dexmedetomidine infusion. Conclusion: Bradycardia
and hypotension were most common side effects seen with Dexmedetomidine infusion though were self
resolving. Thus it is effective in attenuating haemodynamic response to laryngoscopy, intubation, surgery and

pneumoperitoneum without significant complications.
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Introduction

Stress response usually gets exaggerated
during any of the surgical procedure including
the perioperative or the postoperative period.
Anesthetic agents are roped in, to attenuate these
stress responses and to maintain the physiological
and hemodynamic stability. Dexmedetomidine
has almost 8 times more affinity for a-2 adreno-
receptors as compared to Clonidine [1].

Dexmedetomidine is a novel a2 agonist with
sedative, sympatholytic and analgesic properties

and hence, it can be a very useful adjuvant in
anaesthesia as stress response buster, sedative and
analgesic [2]. It also reduces the catecholamine
levels and its release in response to surgical stress or
any nociceptive stimuli [3,4,5]. Though the Opioids
are also effective in attenuating the stress response;
however, the dose required is very high for similar
results [1]. The pneumo-peritoneum created during
the laparoscopic surgeries poses an extra risk for
haemodynamic instability [6,7]. Hence, the study
was proposed to assess the side effects related with
the use of dexmedetomidine infusion in patients
undergoing laparoscopic surgery.
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Methods

This was a descriptive study conducted at a
tertiary care teaching institute in western India.
Institute ethical Committee approval was taken
before the initiation of the study. Part of the
study describing the hemodynamic changes with
the use of Dexmedetomidine compared with
controls has already been accepted and under
process for publication. [8] All patients receiving
Dexmedetomidine during laparoscopic surgery
were included in the study after informed consent.
A total of thirty patient of ASA Grade I & II, aged
18-65 years of either sex scheduled for elective
laparoscopic surgeries i.e Lap. Choleycystectomy,
Lap. Appendicectomy, Lap assisted VH, Diagnostic
Laparoscopic procedure under general anaesthesia
were included in the study. ASA Grade III & IV
patients with decreased autonomic control such as
the elderly, diabetic patients, patients with chronic
hypertension or severe cardio - pulmonary disease,
patients on drugs like [ blockers or calcium
channel blockers, pregnant or lactating women,
patients with history of egg protein allergy and to
drugs particularly a 2 agonists were excluded from
the study.

Study subjects received injection
Dexmedetomidine with loading dose 1 mcg/kg
beforeinductionoveraperiod of 10minutesfollowed
by maintenance dose of 0.2 mcg/kg/hr throughout
the pneumoperitoneum till extubation. The study
drug was prepared in a similar 50 ml syringe by
anaesthesiologist. Dexmedetomidine 200 mcg/
kg (2 ml) was added to 0.9% normal saline (48 ml)
making a total volume of 50 ml (with concentration
of 4 mcg/ml).

Patient on arrival to operation room were
secured with two 18 G (iv) cannula, one for loading
and infusion of study drug and other for induction
and maintenance of general anaesthesia.

Routinevitalmonitor, ECG(Electrocardiography),
Pulse Oximetry, Non Invasive Blood Pressure
(NIBP) monitors were attached and baseline
parameters like Heart Rate (HR), SpO,. Blood
Pressure were recorded at pre decided interval.
Loading dose of Dexmedetomidine infusion at
1 mcg/kg was started and infused over a period
of 10 minutes, thereafter maintenance infusion was
given at a rate of 0.2 meg/kg/hr.

Premedication was done for all subjects with
inj. Glycopyrolate 4 mcg/kg, inj.midazolam
0.03 mg/kg and inj. ondansetron 4 mg, inj. Fentanyl
2 mcg/kg i.v. Patients were preoxygenated with
100% oxygen, induced 5 minutes after infusion of

loading dose with inj.Thiopentone 5 mg/kg i.v,
inj.succynylcholine 1.5 mg/kg. All the patients
were intubated with appropriate size endotracheal
tube and correct position of tube was confirmed
by auscultation and EtCO, measurements.
Anaesthesia was maintained with nitrous oxide
and oxygen gas mixture (60:40) and Isoflurane
on a closed circuit. Injection Vecuronium was
administered for neuromuscular blockade. Carbon
di oxide was insufflated in to the peritoneum (at a
rate of 2 litre/min) to create pneumoperitoneum.
Intraabdominal pressure was maintained upto
12-14 mmHg throughout the procedure. All the
patients were observed for vital parameters like
pulse rate, mean arterial pressure and SpO, levels at
regular intervals at baseline, during laryngoscopy,
intubation, 1,3,5 minutes after intubation, before
pneumoperitoneum, 15 and 30 minutes after
pneumoperitoneum and after extubation.

Dexmedetomidine infusion was continued till
extubation of patient. Residual neuromuscular
blockade was reversed by appropriate dose of
Neostigmine and Glycopyrolate and tracheal
extubation performed. Any adverse effects
like hypotension, hypertension, bradycardia,
respiratory depression were recorded. Patients
were observed in recovery room for 2 hrs and
thereby shifted to ward.

Throughout the study, patients were observed
for any adverse events like bradycardia, tachycardia
(pulse rate less than or more than 20% of
pre-operative level respectively on two consecutive
readings), hypotension and hypertension (MAP
less than or more than 20% of pre-operative level
respectively on two consecutive readings), sedation
score more than RSS(Ramsay sedation score) 4,
respiratory depression (SaO, <90%) and dryness of
mouth and were managed conservatively.

Hypotension was managed with fluid bolus
of normal saline. If it didn’t responded to fluid
administration then injection Mephentermine 5mg
i.v was administered. Any incidence of bradycardia
was treated with inj. Atropine 0.6 mg iv. Any
hypertension (MAP >20% Preoperative value) was
treated by increasing Isoflurane concentration to
maintain SBP within 20% of preoperative value.

Statistical Analysis

All the data which was expressed as mean+SD
or as n (%) was filled in the predesigned proforma
and then entered in the computer using Excel sheet.
The analysis of data was done using SPSS software
version 17.0.
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Results

Total of 30 patients were enrolled in the study.
Demographic profile of the patients is described in
Table 1. The mean age + SD of patient was 31+13.2.
Side effects of the Dexmedetomidine infusion are
described in Table 2. The common side effects which
were seen in the present study were bradycardia,
hypotension. The other minor side effects were dry
mouth, nausea, fever, chills, vomiting and agitation.

Table 1: Demographic variables of study population

Variables Study population (n=30)
Age(Years) Mean+SD 31£13.2
Weight(Kg) Mean+SD 50.5+9.7

Sex (M:F) 8:22

ASA Grading (I/1I) 5:25

Legend; SD- Standard Deviation, ASA- American Society of
Anaesthesiologists.

Table 2: Side effects seen in the study population with use of
Dexmedetomidine infusion

Variables n(N = 30) % ages
Bradycardia 3 10%
Tachycardia 2 6.7%
Hypotension 3 10%
Hypertension 1 3.3%

Nausea 3 10%
Dry mouth 3 10%
Fever 1 3.3%
Vomiting 1 3.3%
Agitation 1 3.3%
Chills 1 3.3%
Hyperglycemia - -
Hypothermia - -
Hyperthermia - -

Desaturation (Spo2<90%) - -

Post Procedure bleeding - -

Oliguria - -

Bronchospasm - -

Metabolic acidosis - -
RSS *score >4 2 6.7%

*RSS: Ramsay sedation score

Discussion

Anaesthetic manoeuvres like direct
laryngoscopy, tracheal intubation and extubation
involve severe sympathetic stimulation. Moreover,
the pneumoperitoneum and carbon dioxide
insufflations required in laparoscopic surgeries,
lead to increase in plasma nor-epinephrine,
epinephrine levels and plasma renin activity [7].
All these changes lead to tachycardia, hypertension

and increased systemic and pulmonary vascular
resistance, and reduced cardiac output.

Modern day anaesthesia practices, therefore,
plan to prevent sympathetic discharge and
provide haemodynamic stability perioperatively.
[2] Various agents in the form of opioid analgesics,
benzodiazepines, beta blockers, calcium channel
blockers and vasodilators have been used to
achieve this goal with variable success. Recently, a
great enthusiasm has been shown toward the use of
a2 agonists in anaesthesia practice because of their
anxiolytic, sedative, sympatholytic and analgesic
sparing properties [9].

Dexmedetomidine is a highly selective novel a 2
adrenergic agonist. It acts through three types of a
2 receptors- namely a 2 A, a 2 B and a 2 C situated
in brain and spinal cord. The resultant action is
sedation, anxiolysis, analgesia and sympatholysis,
the latter leading to decrease in the blood pressure
and heart rate [2]. Activation of a 2 A receptors in
brain stem vasomotor centre results in suppression
of norepinephrine release, hypotension and
bradycardia. Stimulation of a 2 A adreno receptors
and a 2 C adreno receptors in locus ceruleus causes
sedation. In the spinal cord, activation of both
a2 A and a 2 C receptors directly reduce pain
transmission by reducing substance P release [2].

Therefore, the Dexmedetomidine has proven
analgesic, sedative, anxiolytic and sympatholytic
activity [10-13]. The added advantage of
dexmedetomidine is that it provides conscious
sedation and analgesia without causing much
respiratory depression leading to a cooperative
patient [14]. Dexmedetomidine infusion in
the perioperative period decreases serum
catecholamine levels by 90%, [13] blunt the
haemodynamic response to laryngoscopy, tracheal
intubation, pneumoperitoneum and extubation,
[15] provides sedation without respiratory
depression [16] and decreases post-operative
analgesic requirements also [17].

The Dexmedetomidine has been used in IV
infusion form with or without bolus dose. Infusion
rates range from from 0.1 to 10 mcg/kg/h [10,18,19]
However,withhigherdoseinfusion, higherincidence
of adverse cardiac effects have been observed [13].
A biphasic response on blood pressure occurs with
abolus dose [7]. Initially, there occurs hypertension
followed by fall in blood pressure. This response is
seen often more in young and healthy patients [14].
Stimulation of a 2 B adreno-receptors in vascular
smooth muscles is responsible for this biphasic
response. Low dose infusion of 0.25-0.5 mcg/
kg/h results in a monophasic response of 10-15%
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fall in mean arterial blood pressure and pulse rate.
[13] Furthermore, in low dose, dexmedetomidine
exhibits linear kinetics, meaning that a constant
amount of drug is eliminated per hour rather than a
constant fraction of drug.

Dexmedetomidine was found to have
sympatholyticeffect while preserving the baro-reflex
mechanisms [20]. It is associated with hypotension
and bradycardia [21] which was seen in the present
study too. Both of these problems usually resolve
without intervention [22] as was seen in the present
study too. Significant bradycardia was noted in
3 (10%) patients receiving Dexmedetomidine.
Bradycardia appeared mostly in the first 30 minutes
of Dexmedetomidine infusion especially during
loading dose administration as was seen in study
by Bhagat N et al. [1] Current study also observed
hypotension in 10% of the patients. Other minor
side effects were nausea, vomiting, fever, chills,
vomiting and sedation seen in the present study.

Conclusion

Dexmedetomidine  infusion is  effective
in  attenuating  haemodynamic  response
to laryngoscopy, intubation, surgery and
pneumoperitoneum. without significant
complications. =~ Though  bradycardia  and

hypotension are common adverse event but most
of the time they are self resolving.

References

1.  Bhagat N, Yunus MD, Karim Habib MD R, Ha jong
R, Bhattacharyya P, Singh M. Dexmedetomidine
in Attenuation of Haemodynamic Response and
Dose Sparing Effect on Opioid and Anaesthetic
Agents in Patients undergoing Laparoscopic
Cholecystectomy- A Randomized Study. ] Clin
Diagn Res. 2016;10;,UC01-05.

2. Manne GR, Upadhyay MR, Swadia VN. Effects
of low dose dexmedetomidine infusion on
haemodynamic stress response, sedation and
post-operative analgesia requirement in patients
undergoing laparoscopic cholecystectomy. Indian ]
Anaesth. 2014;58:726-31.

3. HallJE, Uhrich TD, Ebert T]. Sedative, analgesic and
cognitive effects of clonidine infusions in humans.
Br ] Anaesth. 2001;86:5-11.

4. Yildiz M, Tavlan A, Tuncer S, Reisli R, Yosunkaya
A, Otelcioglu S. Effect of dexmedetomidine on
haemodynamic responses to laryngoscopy and
intubation: Perioperative haemodynamics and
anaesthetic requirements. Drugs R D. 2006;7:43-52.

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Guler G, Akin Z, Tosun E, Eskitascoglu, Mizrak A,
Boyaci A. Single-dose dexmedetomidine attenuates
airway and circulatory reflexes during extubation.
Acta Anaesthesiol Scand. 2005;49:1088-91.

Dexter SP, Vucevic M, Gibson ], McMahon M]J.
Hemodynamic consequences of high- and low-
pressure capnoperitoneum during laparoscopic
cholecystectomy. Surg Endosc. 1999;13:376-81.

Joris JL, Noirot DP, Legrand M]J, Jacquet NJ, Lamy
ML. Hemodynamic changes during laparoscopic
cholecystectomy. Anaesth Analg. 1993;75:1067-71.

Gupta S, Agarwal S, Jethava BB, Choudhary B.
Effect of dexmedetomidine on hemodynamic
changes during laryngoscopy, intubation and
perioperatively in laparoscopic surgeries. Indian ]
Health Sci Biomed Res. 2018 [under print].

Khan ZP, Munday IT, Jones RM, Thornton C,
Mant TG, Amin D. Effects of dexmedetomidine on
isoflurane requirements in healthy volunteers 1:
Pharmacodynamic and pharmacokinetic
interactions. Br ] Anaesth 1999;83:372-80.

Feld JM, Hoffman WE, Stechert MM, Hoffman IW,
Ananda RC. Fentanyl or dexmedetomidine
combined with desflurane for bariatric surgery. J
Clin Anaesth. 2006;18:24-28.

Menda F, Koner O, Sayin M, Tiire H, Imer P,
Aykag B. Dexmedetomidine as [11] an adjuvant to
anaesthetic induction to attenuate hemodynamic
response to endotracheal intubation in patients
undergoing fast tract CABG. Ann Card Anaesth.
2010;13:16-21.

Jalonen ], Hynynen M, Kuitunen A, Heikkild H,
Perttild J, Salmenperd M, et al. Dexmedetomidine as
an anaesthetic adjuvant in coronary artery bypass
grafting. Anaesthesiology. 1997;86:331-45.

Bloor BC, Ward DS, Belleville JP, Maze M. Effects
of intravenous dexmedetomidine in humans.
II. Hemodynamic changes. Anaesthesiology.
1992,77:1134-42.

Keith A, Sergio D, Paula M, Marc A, Wisemandle
W, Alex Y. Monitored anaesthesia care with
dexmedetomidine: A prospective, randomized,
double-blind, multicenter trial. Anaesth Analg.
2010;110:47-56.

Isik B, Arslan M, Ozsoylar O, Akcabay M. The effects
of 2- adrenergic receptor agonist dexmedetomidine
on hemodynamic response in direct laryngoscopy.
Open Otorhinolaryngol J. 2007;1:5-11.

Hall JE, Uhrich TD, Barney JA, Arain SR, Ebert
TJ. Sedative, amnestic, and analgesic properties of
small-dose dexmedetomidine infusions. Anesth
Analg. 2000;90:699-705.

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

Ramsay MA, Saha D, Hebeler RF. Tracheal

IJAA / Volume 6 Number 1 / January - February 2019



19.

20.

Complications of Dexmedetomidine in Patients Undergoing Laparoscopic Surgery: A Descriptive Study 121

resection in the morbidly obese patient: The role of
dexmedetomidine. ] Clin Anesth. 2006;18:452-4.

Tufanogullari B, White PF, Peixoto MP, Kianpour D,
Lacour T, Griffin ], et al. Dexmedetomidine infusion
during laparoscopic bariatric surgery: The effect

on recovery outcome variables. Anesth Analg.
2008;106:1741-8.

Ebert TJ, Hall JE, Barney JA, Uhrich TD, Colinco
MD. The effects of increasing plasma concentrations

of dexmedetomidine in humans. Anaesthesiology.
2000;93:382-94.

21.

22.

Hoy SM, Keating GM. Dexmedetomidine: a
review of its use for sedation in [21] mechanically
ventilated patients in an intensive care setting and
for procedural sedation. Drugs. 2011;71:1481-501.

Ohtani N, Kida K, Shoji K, Yasui Y, Masaki E.
Recovery profiles from dexmedetomidine as a
general anaesthetic adjuvant in patients undergoing

lower abdominal surgery. Anaesth Analg.
2008;107:1871-74.

IJAA / Volume 6 Number 1 / January - February 2019



