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Abstract
Background: To compare clonidine versus dexmedetomidine as an adjunct to hyperbaric bupivacaine in spinal anesthesia in lower limb surg-
eries. Subjects & Methods: Ninety patients belonging to physical status American Society of Anesthesiologists (ASA) Classes I and II between
18- 60 years’ age group posted for limb surgeries of both genders were randomly divided into 2 groups. Group I were given 3.5 ml volume of
injection bupivacaine 0.5% hyperbaric and 0.5 ml normal saline. Group II patients were given 3.5 ml volume of injection bupivacaine 0.5%
hyperbaric and 0.5 ml of injection clonidine (30 µg) and group III patients were prescribed 3.5 ml volume of injection bupivacaine 0.5%
hyperbaric and 0.5 ml of injection dexmedetomidine (5 µg). Parameters such as sensory onset, motor onset, duration of motor blockade, time
for rescue analgesia, VAS and adverse effects were recorded in both groups. Results: Common adverse events such as nausea in 3 in group I,
1 in group 1 and 2 in group II, bradycardia 2 in group I, 1 in both group II and III, hypotension 2 in group I and group II and 1 in group III and
shivering 1 in group I. Sensory onset duration was 2.9 minutes in group I, 1.5 minutes in group II and 1.3 minutes in group III, motor onset
duration was 4.1 minutes in group I, 1.7 minutes in group II and 1.2 minutes in group III, duration of motor blockade was 168.2 minutes in group
I, 281.4 minutes in group II and 304.2 minutes in group III, time for rescue analgesia was 168.5 minutes in group I, 345.7 minutes in group II and
367.2 minutes in group III and VAS was 6.0 minutes in group I, 5.0 minutes in group II and 4.8 minutes in group III. A significant difference
was found in all parameters (P< 0.05). Conclusion: α2-agonists with hyperbaric bupivacaine intrathecally have a faster onset of both motor and
sensory block, prolonged duration of block and better post operative analgesia.
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Introduction

Limb surgeries may be performed under regional (spinal or
epidural) or general anesthesia. Spinal block is still the first
choice because of its rapid onset, superior blockade, lower
risk of infection, lesser failure rates, and cost-effectiveness
but has the drawbacks of shorter duration of block and less
postoperative analgesia. [1,2]

Spinal anesthesia was introduced into clinical practice by Karl
August Bier in 1898. Unlike spinal opioids, clonidine does not
produce pruritis or respiratory depression. It also prolongs the
necessary blockade and reduces the amount or concentration of
local anesthetic required to produce postoperative analgesia.
Spinal anesthesia is popular and commonly used worldwide.

The advantages of an awake patient, minimal drug cost and
rapid patient turnover has made this a method of choice for
many surgical procedures. [3–5]

Most of the clinical studies about the intrathecal α2 adrenergic
agonist are related to clonidine. Clonidine, a selective
partial α2-adrenergic agonist, is being evaluated as an
adjuvant to intrathecal local anesthetics without any clinically
significant side effects.Dexmedetomidine, a highly selective
α2 adrenergic agonist has evolved as a panacea for various
applications and procedures in the perioperative and critical
care settings. It is also emerging as a valuable adjunct to
regional anesthesia and analgesia, where gradually evolving
studies can build the evidence for its safe use in central
neuraxial blocks. In various researches, it is hypothesized
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that intrathecal 5 µ g dexmedetomidine would produce more
postoperative analgesic effect with hyperbaric bupivacaine in
spinal anesthesia with minimal side effects. The present study
aimed at comparing clonidine versus dexmedetomidine as an
adjunct to hyperbaric bupivacaine in spinal anesthesia in limb
surgeries. [6–9]

Subjects andMethods

After approval of institutional Ethical committee and informed
consent, this prospective randomized clinical study conducted
in the department of anaesthesia, Shimoga Institute of Medical
Sciences, Shimoga.

Ninety patients belonging to physical status American Soci-
ety of Anesthesiologists (ASA) Classes I and II between
18- 60 years’ age group posted for lower limb surgeries
of both genders were enrolled after obtaining their writ-
ten consent.Patients with allergic history to local anesthetics,
dexmedetomidine and clonidine, bleeding or clotting disor-
ders, uncontrolled hypertension or diabetes mellitus, epilepsy,
thyroid, renal, hepatic, and cerebrovascular disease were
excluded.

Demographic data of all included patients were entered in
case history proforma. Patients were randomly divided into
2 groups. Group I were given 3.5 ml volume of injection
bupivacaine 0.5% hyperbaric and 0.5 ml normal saline. Group
II patients were given 3.5 ml volume of injection bupivacaine
0.5% hyperbaric and 0.5 ml of injection clonidine (30 µg)
and group III patients were prescribed 3.5 ml volume of
injection bupivacaine 0.5% hyperbaric and 0.5 ml of injection
dexmedetomidine (5 µg). Each group comprised of thirty
patients each. Parameters such as sensory onset, motor onset,
duration of motor blockade, time for rescue analgesia, VAS
and adverse effects were recorded in both groups. Results
of the present study after recording all relevant data were
subjected for statistical inferences using chi- square test. The
level of significance was significant if p value is below 0.05
and highly significant if it is less than 0.01.

Results

Group I had 18 males and 12 females, group II had 17 males
and 13 females and group III had 19 males and 11 females
[Table 1].

Sensory onset duration was 2.9 minutes in group I, 1.5 minutes
in group II and 1.3 minutes in group III, motor onset duration
was 4.1 minutes in group I, 1.7 minutes in group II and 1.2
minutes in group III, duration of motor blockade was 168.2
minutes in group I, 281.4 minutes in group II and 304.2
minutes in group III, time for rescue analgesia was 168.5
minutes in group I, 345.7 minutes in group II and 367.2

minutes in group III and VAS was 6.0 minutes in group I, 5.0
minutes in group II and 4.8 minutes in group III. A significant
difference was found in all parameters (P< 0.05) [Table 2].

There were common adverse events such as nausea in 3 in
group I, 1 in group 1 and 2 in group II, bradycardia 2 in group
I, 1 in both group II and III, hypotension 2 in group I and group
II and 1 in group III and shivering 1 in group I. A significant
difference was found in all parameters (P< 0.05) [Table 3,
Figure 1].

Figure 1: Adverse events

Discussion

Spinal anesthesia is popular and commonly used worldwide.
The advantages of an awake patient, minimal drug cost and
rapid patient turnover has made this a method of choice for
many surgical procedures. These advantages are sometimes
offset by relatively short duration of action and complain of
postoperative pain. Intrathecal clonidine is being extensively
evaluated in last 25 years as an alternative to neuraxial
opioids for control of pain and has proven to be a potent
analgesic. Dexmedetomidine is a new highly selective, an
alpha 2 adrenergic receptor agonist. It has an alpha 2/alpha
1 selectivity ratio which is 8 times higher than that of
clonidine.Local anesthetic, bupivacaine, is the most common
agent used for spinal anesthesia but has relatively short
duration of action. Many adjuvants to local anesthetics have
been used intrathecally to improve the quality of intraoperative
analgesia and prolong it in the postoperative period. Opioids
are commonly used as intrathecal adjuvants without significant
motor or autonomic blockade. However, side effects such
as pruritus, nausea, vomiting, urinary retention, and delayed
respiratory depression have prompted further research toward
nonopioid analgesics with lesser side effects.In present study
we compared clonidine versus dexmedetomidine as an adjunct
to hyperbaric bupivacaine in spinal anesthesia in limb
surgeries. [10–12]
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Table 1: Distribution of patients
Groups Group I Group II Group III
Agent Bupivacaine0.5% hyperbaric

and 0.5 ml normal saline
bupivacaine 0.5% hyperbaric
and 0.5 ml of injection cloni-
dine (30 µg)

Bupivacaine 0.5% hyper-
baric and 0.5 ml of injection
dexmedetomidine (3 µg).

M:F 18:12 17:13 19:11

Table 2: Comparison of parameters
Groups Group I Group II Group III P value
Sensory onset (min) 2.9 1.5 1.3 0.04
Motor onset (min) 4.1 1.7 1.2 0.02
duration of motor blockade
(min)

168.2 281.4 304.2 0.01

Time for rescue analgesia (min) 168.5 345.7 367.2 0.01
VAS 6.0 5.0 4.8 0.05

Table 3: Adverse events
Adverse events Group I Group II Group III P value
Nausea 3 1 2 0.05
Bradycardia 2 1 1 0.07
Hypotension 2 2 1 0.09
Shivering 1 0 0 0.05

We selected 90 patients scheduled for lower limb surgeries.
Group I had 18 males and 12 females, group II had 17
males and 13 females and group III had 19 males and
11 females. Ganesh et al ompare the effects of intrathecal
dexmedetomidine and clonidine as adjuvants to hyperbaric
bupivacaine with respect to onset and duration of sensory
and motor blockade duration of analgesia and incidence
of side effects. Ganesh et al included 150 patients which
were randomly divided into Groups B, C, and D each
administered with bupivacaine with normal saline, clonidine,
and dexmedetomidine, respectively.Mean sensory onset in
Group B was 2.8 ± 0.7 min, in Group C was 1.4 ± 0.5 min,
and in Group D was 1.2 ± 0.4 min. Mean sensory regression
by two segments in Group B was 78.5 ± 9.9 min, in Group
C was 136.7 ± 10.7 min, and in Group D was 136.4 ± 11.7
min. [13–15]

Our study found that sensory onset duration was 2.9 minutes
in group I, 1.5 minutes in group II and 1.3 minutes in group
III, motor onset duration was 4.1 minutes in group I, 1.7
minutes in group II and 1.2 minutes in group III, duration of
motor blockade was 168.2 minutes in group I, 281.4 minutes
in group II and 304.2 minutes in group III, time for rescue
analgesia was 168.5 minutes in group I, 345.7 minutes in
group II and 367.2 minutes in group III and VAS was 6.0
minutes in group I, 5.0 minutes in group II and 4.8 minutes

in group III. Mahendru et al included 120 American Society
of Anesthesiology (ASA) class I and II patients undergoing
lower limb surgery under spinal anesthesia. The patients
were randomly allocated into four groups (30 patients each).
Group BS received 12.5 mg hyperbaric bupivacaine with
normal saline, group BF received 12.5 mg bupivacaine with
25 g fentanyl, group BC received 12.5 mg of bupivacaine
supplemented 30 g clonidine, and group BD received 12.5
mg bupivacaine plus 5 g dexmedetomidine. The onset time
to reach peak sensory and motor level, the regression time
of sensory and motor block, hemodynamic changes, and side
effects were recorded.Patients in Group BD had significantly
longer sensory and motor block times than patients in Groups
BC, BF, and BS with Groups BC and BF having comparable
duration of sensory and motor block. The mean time of two
segment sensory block regression was 147± 21 min in Group
BD, 117 ± 22 in Group BC, 119 ± 23 in Group BF, and
102 ± 17 in Group BS (P > 0.0001). The regression time of
motor block to reach modified Bromage zero (0) was 275 ±
25, 199 ± 26, 196 ± 27, 161 ± 20 in Group BD, BC, BF,
and BS, respectively (P > 0.0001). The onset times to reach
T8 dermatome and modified Bromage 3 motor block were not
significantly different between the groups. Dexmedetomidine
group showed significantly less and delayed requirement of
rescue analgesic. [16]
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It was observed that common adverse events such as nausea
in 3 in group I, 1 in group 1 and 2 in group II, bradycardia 2
in group I, 1 in both group II and III, hypotension 2 in group
I and group II and 1 in group III and shivering 1 in group I.
Sardesai et al included 60 adult patients having two groups of
30 eachreceived either clonidine 1 µg/kg or dexmedetomidine
1 µg/kg added to 40 ml 0.5% preservative-free lignocaine.
Sensorimotor block onset was significantly faster and recovery
delayed with dexmedetomidine as compared to clonidine.
Intra-operative visual analogue scale (VAS) at 10 min, 15 min
and 40 min and post-operative VAS at 30 min and 2 h were
significantly higher with clonidine. Fentanyl consumption
and sedation were comparable. Duration of analgesia was
significantly longer with dexmedetomidine. Haemodynamic
parameters were comparable. [17]

Conclusion

Result of our study revealed that α2-agonists with hyperbaric
bupivacaine intrathecally have a faster onset of both motor and
sensory block, prolonged duration of block and better post-
operative analgesia.

References

1. Elia N, Culebras X, Mazza C, Schiffer E, Tramer MR.
Clonidine as an adjuvant to intrathecal local anesthetics for
surgery: Systematic review of randomized trials. Reg Anesth
Pain Med. 2008;33:159–67. Available from: https://doi.org/10.
1016/j.rapm.2007.10.008.

2. Grewal A. Dexmedetomidine: New avenues. J Anaesthesiol
Clin Pharmacol. 2011;27:297–302. Available from: https://doi.
org/10.4103/0970-9185.83670.

3. Mantz J, Josserand J, Hamada S. Dexmedetomidine: new
insights. Eur J Anaesthesiol. 2011;28(1):3–6. Available from:
https://dx.doi.org/10.1097/eja.0b013e32833e266d.

4. Kanazi GE, Aouad MT, Jabbour-Khoury SI, Jazzar MDA,
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(2):222–227. Available from: https://dx.doi.org/10.
1111/j.1399-6576.2006.00919.x.

5. Al-Ghanem SM, Massad IM, Al-Mustaf MM, Al-Zaben
KR, Qudaisa IY, Qatawn AM, et al. Effect of Adding
Dexmedetomidine versus Fentanyl to Intrathecal Bupivacaine
on Spinal Block Characteristics in Gynecological Procedures:
A Double Blind Controlled Study. Am J Appl Sci.
2009;6(5):882–887. Available from: https://dx.doi.org/10.
3844/ajas.2009.882.887.

6. Abu-Halaweh AMM, Aloweidi SA, Murshidi AS, Ammari
MM, Awwad BA, M Z. Effect of dexmedetomidine added
to spinal bupivacaine for urological procedures. Saudi Med J.

2009;30:365–370.
7. 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(2):251–256. Available
from: https://dx.doi.org/10.1111/j.1399-6576.2008.01818.x.

8. El-HennawyAM,Abd-Elwahab AM,Abd-Elmaksoud AM, El-
Ozairy HS, Boulis SR. Addition of clonidine or dexmedeto-
midine to bupivacaine prolongs caudal analgesia in children.
Br J Anaesth. 2009;103(2):268–274. Available from: https:
//dx.doi.org/10.1093/bja/aep159.

9. Racle JP, Benkhadra A, Poy JY, Gleizal B. Prolongation
of Isobaric Bupivacaine Spinal Anesthesia with Epinephrine
and Clonidine for Hip Surgery in the Elderly. Anesth Analg.
1987;66(5):442–446. Available from: https://dx.doi.org/10.
1213/00000539-198705000-00013.

10. Niemi L. Effects of intrathecal clonidine on duration of bupiva-
caine spinal anesthesia, hemodynamics, and postoperative anal-
gesia in patients undergoing knee arthroscopy. Acta Anaesthe-
siol Scand. 1994;38:724–732. Available from: https://doi.org/
10.1111/j.1399-6576.1994.tb03985.x.

11. Murthy TV, Singh R. Alpha 2 adrenoceptor agonist-
dexmedetomidine role in anaesthesia and intensive care: A
clinical review. J Anaesth Clin Pharmacol. 2009;25:267–272.

12. Bajwa SJ, Bajwa SK, Kaur J, Singh G, Arora V, Gupta S.
Dexmedetomidine and clonidine in epidural anaesthesia: A
comparative evaluation. Indian J Anaesth. 2011;55:116–137.
Available from: https://doi.org/10.4103/0019-5049.79883.

13. Salgado PF, Sabbag AT, Silva PC, Brienze SL, Dalto HP,
Modolo NS. Synergistic effect between dexmedetomidine and
0.75% ropivacaine in epidural anesthesia. Rev Assoc Med
Bras. 2008;54:110–115. Available from: https://doi.org/10.
1590/s0104-42302008000200011.

14. ElhakimM, 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(6):703–709.
Available from: https://dx.doi.org/10.1111/j.1399-6576.2009.
02199.x.

15. Krishnamurthy D, Ganesh M. A comparative study of
dexmedetomidine and clonidine as an adjuvant to intrathecal
bupivacaine in lower abdominal surgeries. Anesth: essays Res.
2018;12:539. Available from: https://dx.doi.org/10.4103/aer.
aer_54_18.

16. Mahendru V, Tewari A, Katyal S, Grewal A, Singh M, Katyal
R. A comparison of intrathecal dexmedetomidine, clonidine,
and fentanyl as adjuvants to hyperbaric bupivacaine for lower
limb surgery: A double blind controlled study. J Anaesthesiol
Clin Pharmacol. 2013;29(4):496. Available from: https://dx.
doi.org/10.4103/0970-9185.119151.

17. Sardesai S, Patil K, Sarkar A. Comparison of clonidine
and dexmedetomidine as adjuncts to intravenous regional
anaesthesia. Indian J Anaesth. 2015;59(11):733. Available
from: https://dx.doi.org/10.4103/0019-5049.170034.

Academia Anesthesiologica International 99 Volume 6 99 Issue 1 99 January-June 2021 140

https://doi.org/10.1016/j.rapm.2007.10.008
https://doi.org/10.1016/j.rapm.2007.10.008
https://doi.org/10.4103/0970-9185.83670
https://doi.org/10.4103/0970-9185.83670
https://dx.doi.org/10.1097/eja.0b013e32833e266d
https://dx.doi.org/10.1111/j.1399-6576.2006.00919.x
https://dx.doi.org/10.1111/j.1399-6576.2006.00919.x
https://dx.doi.org/10.3844/ajas.2009.882.887
https://dx.doi.org/10.3844/ajas.2009.882.887
https://dx.doi.org/10.1111/j.1399-6576.2008.01818.x
https://dx.doi.org/10.1093/bja/aep159
https://dx.doi.org/10.1093/bja/aep159
https://dx.doi.org/10.1213/00000539-198705000-00013
https://dx.doi.org/10.1213/00000539-198705000-00013
https://doi.org/10.1111/j.1399-6576.1994.tb03985.x
https://doi.org/10.1111/j.1399-6576.1994.tb03985.x
https://doi.org/10.4103/0019-5049.79883
https://doi.org/10.1590/s0104-42302008000200011
https://doi.org/10.1590/s0104-42302008000200011
https://dx.doi.org/10.1111/j.1399-6576.2009.02199.x
https://dx.doi.org/10.1111/j.1399-6576.2009.02199.x
https://dx.doi.org/10.4103/aer.aer_54_18
https://dx.doi.org/10.4103/aer.aer_54_18
https://dx.doi.org/10.4103/0970-9185.119151
https://dx.doi.org/10.4103/0970-9185.119151
https://dx.doi.org/10.4103/0019-5049.170034


Hiremath & Ashwini: Spinal Anesthesia for Orthopaedic Lower Limb Surgeries

Copyright: © the author(s), 2021. It is an open-access article
distributed under the terms of the Creative Commons Attribution
License (CC BY 4.0), which permits authors to retain ownership
of the copyright for their content, and allow anyone to download,
reuse, reprint, modify, distribute and/or copy the content as long
as the original authors and source are cited.

How to cite this article: Hiremath S, Ashwini S. A Comparative
Study of Clonidine versus Dexmedetomidine as an Adjunct to
Hyperbaric Bupivacaine in Spinal Anesthesia for Orthopaedic
Lower Limb Surgeries. Acad. Anesthesiol. Int. 2021;6(1):137-
141.

DOI: dx.doi.org/10.21276/aan.2021.6.1.24

Source of Support: Nil, Conflict of Interest: None declared.

Academia Anesthesiologica International 99 Volume 6 99 Issue 1 99 January-June 2021 141

https://doi.org/10.21276/aan.2021.6.1.24

	Introduction
	Subjects and Methods
	Results
	Discussion
	Conclusion

