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ABSTRACT 

Background: Lower limb surgery refers to surgical procedures performed on the lower extremities of the body, which 
include the hips, thighs, knees, legs, ankles, and feet. The present study compared intrathecal dexmedetomidine and 

magnesium sulfate as adjuvants to bupivacaine in total hip replacement. 
Materials & Methods: 90 patients selected for total hip replacement surgery under spinal anaesthesia were divided into 3 
groups. Patients in group I received 15 mg hyperbaric bupivacaine and 0.1 ml (10 μg) dexmedetomidine, in group II received 
15 mg hyperbaric bupivacaine and 0.1 ml (50 mg) magnesiumsulfateand in group III received 15 mg hyperbaric bupivacaine 
and 0.1 ml normal saline as control. Parameters such as onset times of sensory blocks, motor blocks, regression timeof 
sensory blocks and motor blocks were compared. 
Results: The mean height in group I patients was 159.4 cm, in group II was 161.2 cm and in group III was 159.4 cm. The 
mean weight was 65.2 kgs in group I, 64.2 kgs in group II and in group III was 63.4 kgs. The mean BMI was 21.3 kg/m2 in 

group I, 22.8 kg/m2in group II and in group III was 23.0 kg/m2. The difference was non- significant (P> 0.05). The mean 
onset of sensory block was 2.4 minutes, 6.2 minutes and 4.9 minutes, onset of motor block was 3.5 minutes, 7.1 minutes and 
4.7 minutes, regression time of sensory block was 321.4 minutes, 242.4 minutes and 194.2 minutes and regression time of 
motor block was 346.2 minutes, 236.4 minutes and 182.6 minutes in group I, II and III respectively. The difference was 
significant (P< 0.05). 
Conclusion: In contrast to intrathecal Mg, intrathecal dexmedetomidine augmentation of spinal block results in faster onset 
and longer duration of sensory and motor block. 
Key words: bupivacaine, dexmedetomidine, magnesium sulfate 
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INTRODUCTION 

Lower limb surgery refers to surgical procedures 

performed on the lower extremities of the body, 

which include the hips, thighs, knees, legs, ankles, 

and feet. These surgeries can be performed for various 

reasons, including medical conditions, injuries, and 
deformities that affect the lower limbs.1 Although 

neuraxial block is the preferred kind of anaesthesia, 

lower limb procedures may also be carried out under 

local, regional (spinal or epidural), or general 

anesthesia.2 Because of its quick onset, superior 

blocking, minimal risk of infection from catheter in 

situ, lower failure rates, and cost-effectiveness, spinal 

block is still the preferred method, but it has the 

disadvantages of shorter block duration and the 

absence of postoperative analgesia.3  

Dexmedetomidine (DXM), an authorized intravenous 
sedative and co-analgesic medication, is a highly 

selective α-2 agonist.4 When used, it frequently 

causes a drop in blood pressure and heart rate. Animal 

studies on the intrathecal and epidural DXM features 

have been conducted.5 The antinociceptive effects of 

magnesium appear to be important not just to chronic 

pain but also to the length and severity of 

postoperative pain, to some extent. In a subarachnoid 
block containing bupivacaine and magnesium 

sulphate, postoperative analgesia was enhanced in an 

orthopaedic environment.6 The present study 

compared intrathecal dexmedetomidine and 

magnesium sulfate as adjuvants to bupivacaine in 

total hip replacement. 

 

MATERIALS & METHODS 

The present study was undertaken at Maharani Laxmi 

Bai Medical College Jhansi from March 2017 to 

February 2018. The study was conducted on 90 ASA 
physical status I and II patients of either gender 

selected for total hip replacement surgery under spinal 
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anaesthesia of both genders. All patients gave their 

written consent to participate in the study. Data such 

as name, age, gender etc. was recorded. Patients were 

divided into 3 groups. Each group comprised of 30 

patients. Patients in group I received 15 mg 
hyperbaric bupivacaine and 0.1 ml (10 μg) DXM, in 

group II received 15 mg hyperbaric bupivacaine and 

0.1 ml (50 mg) Mg and in group III received 15 mg 

hyperbaric bupivacaine and 0.1 ml normal saline as 

control. Parameters such as onset times of sensory 

blocks, motor blocks, regression time of sensory 

blocks and motor blocks were compared. Data thus 
obtained were subjected to statistical analysis. P value 

< 0.05 was considered significant. 

 

RESULTS 

Table I:  Baseline characteristics 

Parameters Group I Group II Group III P value 

Height (cm) 159.4 161.2 159.4 0.72 

Weight (Kgs) 65.2 64.2 63.4 0.93 

BMI (Kg/m2) 21.3 22.8 23.0 0.52 

Table I shows that mean height in group I patients was 159.4 cm, in group II was 161.2 cm and in group III was 

159.4 cm. The mean weight was 65.2 kgs in group I, 64.2 kgs in group II and in group III was 63.4 kgs. The 

mean BMI was 21.3 kg/m2 in group I, 22.8 kg/m2in group II and in group III was 23.0 kg/m2. The difference 

was non- significant (P> 0.05). 

 

Table II:  Comparison of parameters 

Parameters Group I Group II Group 

III 

P value 

Onset of sensory block (mins) 2.4 6.2 4.9 0.04 

Onset of motor block (mins) 3.5 7.1 4.7 0.01 

Regression time of sensory block 

(mins) 

321.4 242.4 194.2 0.05 

Regression time of motor block (mins) 346.2 236.4 182.6 0.03 

Table II, graph I shows that mean onset of sensory block was 2.4 minutes, 6.2 minutesand 4.9  minutes, onset of 

motor block was 3.5 minutes, 7.1 minutes and 4.7 minutes, regression time of sensory block was 321.4 minutes, 

242.4 minutes and 194.2 minutes and regression time of motor block was 346.2 minutes, 236.4 minutes and 

182.6 minutes in group I, II and III respectively. The difference was significant (P< 0.05). 

 

Graph I: Comparison of parameters 

 
 

DISCUSSION 

It has been demonstrated that doing orthopaedic 

procedures under spinal anaesthetic can lower total 

blood loss by 30% to 50%. The postoperative period 

is when regional blocks' anaesthetic advantages are 

most obvious.7 The need for opioids is decreased 
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thanks to residual block, which shields the patient 

from the first round of postoperative pain. 

Additionally, it has been shown that regional 

anaesthetic can lower the incidence of deep vein 

thrombosis, aspiration, pulmonary problems, and 
perioperative mortality by 30% to 50%.8 The 

antinociceptive effects of magnesium appear to be 

important not just to chronic pain but also to the 

length and severity of postoperative pain, to some 

extent.9 These effects essentially depend on the 

control of calcium influx into the cell, i.e., on calcium 

antagonistic natural physiological processes.8,9 Mg 

has the ability to halt central sensitization brought on 

by peripheral nociceptive stimulation since it is a non-

competitive antagonist to NMDA receptors.10 The 

present study compared intrathecal dexmedetomidine 

and magnesium sulfate as adjuvants to bupivacaine in 
total hip replacement. We found that mean height in 

group I patients was 159.4 cm, in group II was 161.2 

cm and in group III was 159.4 cm. The mean weight 

was 65.2 kgs in group I, 64.2 kgs in group II and in 

group III was 63.4 kgs. The mean BMI was 21.3 

kg/m2 in group I, 22.8 kg/m2in group II and in group 

III was 23.0 kg/m2. Kanazi et al11 found in their study 

that the supplementation of bupivacaine (12 mg) 

spinal block with a low-dose DXM (3 μg) produces a 

significantly shorter onset of motor block and a 

significantly longer sensory and motor block than 
bupivacaine alone. Arcioni et al12 also observed that 

intrathecal and epidural Mg potentiated and prolonged 

motor block. Shukla et al13assessed the onset and 

duration of sensory and motor block as well as 

perioperative analgesia and adverse effects of 

dexmedetomidine and magnesium sulfate given 

intrathecally with 0.5% hyperbaric bupivacaine for 

spinal anaesthesia. Patients were randomly allocated 

to receive intrathecally either 15 mg hyperbaric 

bupivacaine plus 0.1 ml (10 μg) dexmedetomidine or 

15 mg hyperbaric bupivacaine plus 0.1 ml (50 mg) 

magnesium sulfate or 15 mg hyperbaric bupivacaine 
plus 0.1 ml saline as control. The onset times to reach 

T10 dermatome and to reach peak sensory level as 

well as onset time to reach modified Bromage 3 motor 

block were significantly different in the three groups. 

The onset time to reach peak sensory and motor level 

was shorter in group D as compared with the control 

group C, and it was significantly prolonged in group 

M. We also found that patients in group D had 

significant longer sensory and motor block times than 

patients in group M, which was greater than in the 

control group C. We observed that mean onset of 
sensory block was 2.4 minutes, 6.2 minutes and 4.9 

minutes, onset of motor block was 3.5 minutes, 

7.1minutes and 4.7 minutes, regression time of 

sensory block was 321.4 minutes, 242.4 minutes and 

194.2 minutes and regression time of motor block was 

346.2 minutes, 236.4 minutes and 182.6 minutes in 

group I, II and III respectively. When 

Dexmedetomidine and Magnesium Sulphate were 

administered intrathecally with 0.5% hyperbaric 

Bupivacaine for spinal anaesthesia in 90 patients, 

Farooq et al14 assessed the start of sensory and motor 

block, level of sensory block, highest sensory level, 

and Bromage grade at time of onset. In comparison to 

the other two groups, the duration of the sensory and 
motor block was shorter in the dexmedetomidine 

group and longer in the magnesium group. In group 

dexmedetomidine, there was a greater degree of 

sensory blockage at the moment of onset and a greater 

degree of motor blockage than in the other two groups 

C.  

 

CONCLUSION 
Authors found that in contrast to intrathecal Mg, 

intrathecal dexmedetomidine augmentation of spinal 

block results in faster onset and longer duration of 

sensory and motor block. 
 

REFERENCES 

1. Buvanendran A, McCarthy RJ, Kroin JS, Leong W, 
Perry P, Tuman KJ. Intrathecal magnesium prolongs 
fentanyl analgesia: A prospective, randomized, 
controlled trial. AnesthAnalg 2002;95:661-6.  

2. Arcioni R, Palmisani S, Santorsola C, Sauli V, 
Romano S, Mercieri M, et al. Combined intrathecal 
and epidural magnesium sulfate supplementation of 
spinal anesthesia to reduce post-operative analgesic 

requirements: A prospective, randomized, double-
blind, controlled trial in patients undergoing major 
orthopedic surgery. ActaAnaesthesiolScand 
2007;51:482-9.  

3. Ozalevli M, Cetin TO, Unlugence H, Guler T, Isik G. 
The effect of adding intrathecal magnesium sulphate to 
bupivacaine fentanyl spinal anaesthesia. 
ActaAnaesthesiolScand 2005;49:1514-9.  

4. Tramer MR, Schneider J, Marti RA, Rifat K. Role of 

magnesium sulfate in postoperative analgesia. 
Anesthesiology 1996;84:340-7.  

5. Woolf CJ, Thompson WN. The induction and 
maintenance of central sensitization is dependent on N-
methyl-d-aspartate acid receptor activation: 
Implications for the treatment of post-injury pain 
hypersensitivity states. Pain 1991;44:293-9.  

6. Ko SH, Lim HR, Kim DC, Han YJ, Choe H, Song HS. 

Magnesium sulphate does not reduce postoperative 
analgesic requirements. Anes the siology 2001;95:640-
6.  

7. Kroin JS, McCarthy RJ, Von Roenn N, Schwab B, 
Tuman KJ, Ivankovich AD. Magnesium sulfate 
potentiates morphine antinociception at the spinal 
level. Anesth Analg 2000;90:913-7. 

8. Bromage PR. A comparison of the hydrochloride and 

carbon dioxide salts of lidocaine and prilocaine in 
epidural analgesia. Acta Anesthesiol Scand Suppl 
1965;16:55-69.  

9. Martin E, Ramsay G, Mantz J, Sum-Ping ST. The role 
of the alpha2- adrenoreceptor agonist 
dexmedetomidine in post-surgical sedation in the 
intensive care unit. J Intensive Care Med 2000;18:29-
34.  

10. Post C, Gordh T, Minor G, Archer T, Freedman J. 
Antinociceptive effects and spinal cord tissue 
concentrations after intrathecal injection of guanfacine 
or clonidine into rats. AnesthAnalg 1987;66:317-24. 



International Journal of Life Sciences Biotechnology and Pharma Research Vol. 12, No. 3, July- Sept 2023        Online ISSN: 2250-3137  

                                                                                                                                                                           Print ISSN: 2977-0122 

1321 
©2023Int. J. LifeSci.Biotechnol.Pharma.Res. 

11. 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. 
ActaAnesthesiol Scand. 2006;50:222–7. 

12. Arcioni R, Palmisani S, Santorsola C, Sauli V, 
Romano S, Mercieri M, et al. Combined intrathecal 
and epidural magnesium sulfate supplementation of 
spinal anes the sia to reduce post-operative analgesic 
requirements: A prospective, randomized, double-
blind, controlled trial in patients undergoing major 

orthopedic surgery. Acta Anaest hesiol Scand. 
2007;51:482–9. 

13. Shukla D, Verma A, Agarwal A, Pandey HD, Tyagi C. 
Comparative study of intrathecal dexmedetomidine 
with intrathecal magnesium sulfate used as adjuvants 

to bupivacaine. Journal of anaesthesiology clinical 
pharmacology. 2011 Oct 1;27(4):495-9. 

14. Farooq Z, Gupta N. Sulphate and dexmedetomidine 
used intrathecally as adjuvant to bupivacaine: a study. 
Int J Med Res Health Sci. 2017;6:42-6. 

 
 

 
 


