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Dexmedetomidine has become of the frequently used
drugs in anaesthetic armamentarium, along with routine
anaesthetic drugs, due to its haemodynamic, sedative,
anxiolytic, analgesic, neuroprotective and anaesthetic
sparing effects. Other claimed advantages include
minimal respiratory depression with cardioprotection,
neuroprotection and renoprotection, thus making it
usefulatvarioussituationsincludingoffsiteprocedures.™
o-1 to -2 ratio of 1:1600 makes it a highly selective
o-2 agonist compared to clonidine, thus reducing the
unwanted side effects involving -1 receptors.

High selectivity of dexmedetomidine to o-2A receptors
(which mediate analgesia and sedation) has been exploited
by various authors in regional anaesthesia practice.

Due to its central sympatholytic effect, dexmedetomidine
is useful in blunting haemodynamic responses in
perioperative period. Itis successfully used in intravenous
doses varying from 0.25 to 1 mcgkg for attenuating
intubation response.*® Optimal dose for attenuating
pressor response seems to be 1 mcgkg with lesser
doses not being effective.! Infusion continued into the
postoperative period has been associated with reduced
haemodynamic fluctuations and decrease in plasma
catecholamines.” Doses in the range of 0.5 mcg/kg not
only blunted the extubation response but also reduced
the emergence reaction and analgesic requirement to
extubation following rhinoplasty and neurosurgery.
There was no delay in recovery or prolonged sedation
when boluses were administered before induction or
before extubation. Similar was the observation when
duration of infusion was within 2 hrs.”'Bradycardia and
hypotension are the major side effects observed following
dexmedetomidine infusion. Bradycardia is attributed to
reflex response for transient hypertension during initial
part of infusion. Subsequent decrease in heart rate is due
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to decrease in central sympathetic outflow. Hypotension
is attributed to decreased central sympathetic outflow.
Transient hypertensive response has been observed with
higher doses (1-4 mcg/kg). This is attributed to initial
stimulation of o-2B receptors present in vascular smooth
muscles. This hypertensive episode settles once there
is decrease in central sympathetic outflow. Mason et al.
observed increased incidence of hypertension in children
less than 1 year, undergoing magnetic resonance imaging
(MRI) under dexmedetomidine sedation, and observed
that younger children and multiple bolus therapies
are highly significant predictors of the occurrence of
hypertension.®

The highly selective effect of dexmedetomidine
promotes its use for intensive care unit (ICU) sedation.
Reduced ICU stay, decreased duration of ventilation,
haemodynamic stability and reduced agitation are
claimed advantages. However, a meta-analysis by
Tan® did not find any significant advantage with
regards to duration of mechanical ventilation. It was
further suggested that the risk of bradycardia was
significantly higher when both a loading dose and
high maintenance doses (more than 0.7 mcg/kg/hr)
were used. Jones et al. retrospectively analysed
different doses of dexmedetomidine for ICU sedation
and noted that doses greater than 0.7 mcg/kg/hr did
not enhance sedation or incidence of side effects.[”
This is further endorsed by the meta-analysis by Tan
where it was observed that incidence of bradycardia
requiring intervention increased in studies that
used both a loading dose and maintenance doses of
dexmedetomidine in excess of 0.7 mcg/kg/hr.[!

By virtue of its effect on spinal o-2 receptors,
dexmedetomidine mediates its analgesic effects.
Dexmedetomidine has been found to prolong analgesia
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when used as an adjuvant to local anaesthetics for
subarachnoid block, epidural and caudal epidural
blocks. However, there is no proper consensus
regarding the dose of drug to be used for neuraxial
blocks. Doses varying from 3 to 15 mcg have been used
as adjuvant to bupivacaine for spinal anaesthesia.
There has been dose-dependant prolongation of
analgesia. However, the incidence of side effects due
to dexmedetomidine alone is difficult to assess as
different doses of bupivacaine were used in different
studies.['"% Addition of dexmedetomidine 2 mcg/kg
to caudal bupivacaine 0.25% at 1 ml/kg significantly
promoted analgesia after anaesthetic recovery in
children aged 6 months to 6 years, without increasing
the incidence of side effects.!*!

Animal studies have shown dose-dependant reduction
in minimum alveolar concentration (MAC) of isoflurane
following epidural administration of dexmedetomidine
in dogs at 2 hrs and 4.5 hrs."'However, Konacki et al., in
their study on rabbits, noted no sensory or motor effects of
epidural dexmedetomidine when administered without
local anaesthetic, but for its potential to neurotoxicity.
Following epidural anaesthesia in rabbits, they found
evidence of demyelinisation of the oligodendrocytes
in the white matter in dexmedetomidine group which
was significantly higher than when only lignocaine was
used.'™ In a recent study conducted on patients
undergoing thoracic surgery under combined epidural
and general anaesthesia, dexmedetomidine administered
via epidural route provided good postoperative
analgesia with reduction in anaesthetic requirements.!*”!
Dexmedetomidine has been successfully used in
children as adjuvant in caudal epidural. 1-2 mcg/kg
dexmedetomidine wused along with bupivacaine
provided prolonged analgesia without significant side
effects.'®191 However, its superiority against clonidine is
yet to be fully established.!"

Dexmedetomidine is finding its way into every segment of
anaesthesia practice, and barring few animal study reports,
no significant side effects so far being described, this
drug may stay put firmly in anaesthetist’s armamentarium.

K Sudheesh, SS Harsoor

Department of Anaesthesia, Bangalore Medical College
and Research Institute, Bangalore, Karnataka, India
E-mail: harsoorss@hotmail.com

REFERENCES

1. Panzer O, Moitra V, Sladen RN.Pharmacology of sedative-
analgesic agents: Dexmedetomidine, remifentanil, ketamine,
volatile anesthetics, and the role of peripheral mu antagonists.

324

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Crit Care Clin 2009;25:451-69.

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

Ebert T, Hall JE, Barney JA, Uhrich TD, Colinco MD. The effects
of increasing plasma concentrations of dexmedetomidine in
humans. Anesthesiology 2000;93:382-94.

Bekker A, Sturaitis M, Bloom M, Moric M, Golfinos J, Parker E,
et al. The effect of dexmedetomidine on perioperative
hemodynamics in patients undergoing craniotomy. Anesth
Analg 2008;107:1340-7.

Sagiroglu AE, Celik M, Orhon Z, Yiizer S, Sen B. Different
doses of dexmedetomidine on controlling haemodynamic
responses to tracheal intubation. Int J Anesthesiol 2010;27:2.
Turan G, Ozgultekin A, Turan C, Dincer E, Yuksel G.
Advantageous effects of dexmedetomidine on haemodynamic
and recovery responses during extubation for intracranial
surgery. Eur ] Anaesthesiol 2008;25:816-20.

Aksu R, Akin A, Biger C, Esmaoglu A, Tosun Z, Boyaci A.
Comparison of the effects of dexmedetomidine versus fentanyl
on airway reflexes and hemodynamic responses to tracheal
extubation during rhinoplasty: A double-blind, randomized,
controlled study. Current Therapeutic Research 2009;70:
209-220.

Mason KP, ZurakowskiD, Zgleszewski S, Prescilla R, Fontaine PJ,
Dinardo JA. Incidence and predictors of hypertension during
high-dose dexmedetomidine sedation for pediatric MRI.
Paediatr Anaesth 2010;20:516-23.

Tan JA, Ho KM. Use of dexmedetomidine as a sedative and
analgesic agent in critically ill adult patients: A meta-analysis.
Eur ] Anaesthesiol 2011;28:3-6.

Jones GM, Murphy CV, Gerlach AT, Goodman EM, Pell LJ.
High-dose dexmedetomidine for sedation in the intensive care
unit. Ann Pharmacother 2011;45:740-7.

Kanazi GE, Aouad MT, Jabbour-Khoury SI, Al Jazzar MD,
Alameddine MM, Al-Yaman R, et al. Effect of low-dose
dexmedetomidine or clonidine on the characteristics
of bupivacaine spinal block. Acta Anaesthesiol Scand
2006;50:222-7.

Hala EA, Eid MD, Mohamed A, Shafie MD, Hend Youssef MD.
Dose-related prolongation of hyperbaric bupivacaine spinal
anesthesia by dexmedetomidine. Ain Shams ] Anesthesiol
2011;4:83-95.

Al-Mustafa MM, Abu-Halaweh SA, Aloweidi AS, Murshidi
MM, Ammari BA, Awwad ZM, et al. Effect of dexmedetomidine
added to spinal bupivacaine for urological procedures. Saudi
Med J 2009;30:365-70.

Schnaider TB, Vieira AM, Brandao AC, Lobo MV.
Intraoperative analgesic effect of epidural ketamine, clonidine
or dexmedetomidine for upper abdominal surgery. Rev Bras
Anestesiol 2005;55:525-31.

Campagnol D, Teixeira Neto FJ, Giordano T, Ferreira
TH, Monteiro ER. Effects of epidural administration of
dexmedetomidine on the minimum alveolar concentration of
isoflurane in dogs. Am J Vet Res 2007;68:12:1308-18.

Konakci S, Adanir T, Yilmaz G, Rezanko T. The efficacy and
neurotoxicity of dexmedetomidine administered via the
epidural route. Eur ] Anaesthesiol 2008;25:403-9.

Elhakim M, Abdelhamid D, Abdelfattach H, Magdy H,
Elsayed A, Elshafei M. Effect of epidural dexmedetomidine on
intraoperative awareness and post-operative pain after one-
lung ventilation. Acta Anaesthesiol Scand 2010;54:703-9.
El-Hennawy AM, Abd-Elwahab AM, Abd-Elmaksoud
AM, el-Ozairy HS, Boulis SR. Addition of clonidine or
dexmedetomidine to bupivacaine prolongs caudal analgesia in
children. Br ] Anaesth 2009;103:268-74.

Saadawy I, Boker A, Elshahawy MA, Almazrooa A, Melibary
S, Abdellatif AA, et al. Effect of dexmedetomidine on the
characteristics of bupivacaine in a caudal block in pediatrics.
Acta Anaesthesiol Scand 2009;53:251-6.

Indian Journal of Anaesthesia | Vol. 55| Issue 4 | Jul-Aug 2011



