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Abstract  
Background: Pain is the principal indication for hip replacement and is reliably 

relieved as early as possible after surgery. The present study was conducted to 

assess the impact of adding magnesium sulfate to bupivacaine versus 

bupivacaine alone in fascia iliaca compartment block for post operative 

analgesia for 24 hours in patients undergoing total hip replacement surgeries. 

Materials & Methods: Patients were randomly divided into two groups of 20 

each: a bupivacaine group (group B) and a magnesium with bupivacaine group 

(group MB). Patents in group B received 35 ml of bupivacaine 0.25% and 

patients in group MB received 0.25% bupivacaine 30ml containing 250 mg of 

magnesium sulfate 5ml. Data were analyzed using the computer statistical 

software system SPSS version 16 (Statistical Packages for the Social Sciences, 

Chicago, Illinois, USA). Results: VAS was significantly lower at 1, 12 and 24 

hours post-operative when group MB was compared to group B. At 4 h, 8h, 12h 

postoperatively both groups show significant association. After 24 hours pain 

was managed with opioid and non-opioid analgesics. Ramsay sedation score 

showed no statistically significant difference among the two groups. 

Conclusion: The study concluded that adding magnesium sulfate to 

bupivacaine in FICB in hip replacement procedures decreased the pain scores 

post-operatively. 

 
 

 

INTRODUCTION 
 

Total hip replacement (THR) is one of the most 

successful surgical procedures and has been 

identified as the “operation of the century”.[1] Greater 

than one million operations are performed every year 

worldwide and this is anticipated to double within the 

next decade.[2] Systemic analgesia including both 

opioids and non-steroidal analgesia can have 

significant adverse effects especially in the elderly 

population due to age related changes in 

pharmacokinetics and pharmacodynamics.[3] The use 

of peripheral nerve blocks for pain management in 

this population can significantly reduce the morbidity 

and mortality without the side effects of systemic 

analgesics.[3]The fascia iliaca compartment block 

(FICB) is effective in producing the simultaneous 

blockade of both lateral cutaneous nerve of thigh, 

obturator nerve and femoral nerve.[4] The local 

anesthetics (LA) should spread between the iliacus 

muscle and the fascia iliaca.[5] A fascia iliaca 

compartment  block  (FICB)  has  been introduced by  

Dalens et al.[6] as a safe and reliable anterior approach 

to the lumbar plexus. FICB has been shown to 

provide good analgesia, facilitating patients’ 

positioning for the spinal block,[7] and to improve 

pain control after surgery, but the effect is limited to 

the first few hours postoperatively.[6,8]  

Magnesium is a physiologic cation that potentiates 

neuromuscular and peripheral nerve blockade. It has 

been shown to have antinociceptive effects in animal 

and human models. It blocks the NMDA receptors 

and their associated calcium channels preventing 

calcium influx.[9] Magnesium also prevents 

catecholamine release from the adrenal and 
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peripheral nerve endings producing a sympatholytic 

action.[10] The present study was conducted to assess 

the impact of adding magnesium sulfate to 

bupivacaine versus bupivacaine alone in fascia iliaca 

compartment block for post operative analgesia for 

24 hours in patients undergoing total hip replacement 

surgeries. 

 

MATERIALS AND METHODS 

 

The study was conducted to assess the impact of 

adding magnesium sulfate to bupivacaine versus 

bupivacaine alone in fascia iliaca compartment block 

for post operative analgesia for 24 hours in patients 

undergoing total hip replacement surgeries. Before 

the commencement of the study ethical approval was 

taken from the Ethical committee of the institute and 

informed consent was taken from the patients after 

explaining the study to them. Eligible patients were 

adults older than 18 years, American Society of 

Anesthesiologists physical status I–III.  Patients with 

body weight less than 50 kg or more than 120 kg, 

height less than 150 cm, previous surgery in the 

affected hip, infection at the injection site, multiple 

fractures, peripheral neuropathy, uncooperative 

patients, use of analgesics within 8 h before the spinal 

block, and patients with contraindications to spinal 

anesthesia were excluded from the study. In the 

preinduction area, all patients were monitored with 

pulse oximetry and ECG, and noninvasive arterial 

blood pressure was determined. No premedication or 

sedation was given. Baseline data like blood pressure, 

heart rate (HR), respiratory rate (RR), oxygen 

saturation, and pain scores were recorded. Patients 

were randomly divided into two groups of 20 each: a 

bupivacaine group (group B) and a magnesium with 

bupivacaine group (group MB). All patients received 

FICB using the technique described by Dalens et al.[6]  

The test drug was injected in 5 ml increments after 

negative aspiration for blood. Patents in group B 

received 35 ml of bupivacaine 0.25% (a mixture of 

17.5 ml bupivacaine 0.5% + 17.5 ml 0.9% saline) and 

patients in group MB received 0.25% bupivacaine 

containing 250 mg of magnesium sulfate (a mixture 

of 15ml bupivacaine 0.5% + 250 mg MgSO4 10% 

solution 5ml + 17.5 ml 0.9% saline). Patients with 

successful block were transferred to the operating 

room and after establishing a good anesthetic level, 

the surgery was performed. Arterial blood pressure, 

HR, and RR were recorded every 15 min. 

Postoperatively, patients’ monitoring continued and 

pain intensity was assessed by a blinded observer at 

1,4, 8, 12, and 24 h from the completion of 

FICB.  Pain intensity using visual analogue scale 

(VAS): in which, the patient is told to mark the 

strength of pain he feels at one point along the length 

of a 10-cm line. The two ends of the scale represent 

“no pain” on the left end of the scale (0 cm) and the 

“worst pain” on the right end of the scale (10 cm). 

Sedation was defined as Ramsay Sedation Scale 

(RSS) score more than 3 (RSS 3 = patient responds 

to commands only).[11] Data were analyzed using the 

computer statistical software system SPSS version 16 

(Statistical Packages for the Social Sciences, 

Chicago, Illinois, USA). Results are expressed as 

mean and SD, median, and range or numbers. A P 

value <0.05 was considered statistically significant. 

 

 

RESULTS 

 

In the present study, 40 patients underwent for total 

hip replacement surgeries. Patients were randomly 

divided into two groups of 20 each: a bupivacaine 

group (group B) and a magnesium with bupivacaine 

group (group MB). Patents in group B received 35 ml 

of bupivacaine 0.25% and patients in group MB 

received 0.25% bupivacaine containing 250 mg of 

magnesium sulfate. VAS was significantly lower at 

1, 12 and 24 hours post-operative when group MB 

was compared to group B. At 4 h, 8h, 12h 

postoperatively both groups show significant 

association. Ramsay sedation score showed no 

statistically significant difference among the two 

groups. None of the 40 patients included in our 

showed any side effects or haemodynamic instability. 

 

Table 1: VAS score 

VAS score Group B 

(n=20) 

Group MB 

(n=20) 

p-value 

 

1 hr PO 1 0 >0.05 

4 hr PO 4 2 <0.05 

8 hr PO 4 2 <0.05 

12 hr PO 3 2 <0.05 

24 hr PO 3 2 >0.05 

 

Table 2: Ramsay sedation score. 

VAS score Group B 

(n=20) 

Group MB 

(n=20) 

p-value 

 

1 hr PO 1 1 >0.05 
4 hr PO 2 2 

8 hr PO 2 2 

12 hr PO 2 2 

24 hr PO 2 2 
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DISCUSSION 
 

Total hip arthroplasty is an orthopedic procedure that 

involves the surgical excision of the head and 

proximal neck of the femur and removal of the 

acetabular cartilage and subchondral bone. An 

artificial canal is created in the proximal medullary 

region of the femur, and a metal femoral prosthesis, 

composed of a stem and small-diameter head, is 

inserted into the femoral medullary canal.[12] 

In our study, VAS was significantly lower at 1, 12 

and 24 hours post-operative when group MB was 

compared to group B. At 4 h, 8h, 12h postoperatively 

both groups show significant association. Ramsay 

sedation score showed no statistically significant 

difference among the two groups. 

Magnesium also has an analgesic effect when given 

through intrathecal.[13,14], epidural.[15], or intra-

articullar routes.16 Magnesium has been suggested to 

exert an antinociceptive effect, presumably owing to 

its calcium channel antagonistic properties and its 

inhibitory effect on N-methyl-D-aspartate (NMDA) 

receptors.[17,18] 

Ghareeb, S et al did a study to evaluate the analgesic 

effect of adding magnesium sulfate to bupivacaine in 

Fascia Iliaca Compartment Block (FI-CB). The study 

concluded that by adding magnesium sulfate to 

bupivacaine in FICB in skin grafting procedures 

decreased the pain scores post-operative, delayed the 

first request of analgesia and reduced the total 

analgesic consumption in the first 24 h post-operative 

without any significant side effects.[19] 

Eid H, et al determine the effect of the addition of 

magnesium sulfate to bupivacaine on the duration of 

analgesia provided by FICB in patients undergoing 

surgery hip fracture. Patients who received 

magnesium had a longer time to first analgesic 

administration, lower pain scores on movement at 8, 

12, and 24 h after the FICB, and lower tramadol 

consumption for postoperative pain. No 

complications related to FICB were reported. The 

addition of magnesium to bupivacaine for FICB 

significantly prolongs the duration of analgesia and 

reduces opioid demand, without side effects.[20] 

In humans, magnesium sulfate has been used in the 

axillary sheath as an adjuvant along with prilocaine 

to prolong its effect.21 This effect has not been 

achieved by the same dose of magnesium given 

intravenously.[21] 

 

CONCLUSION 
 

The study concluded that adding magnesium sulfate 

to bupivacaine in FICB in hip replacement 

procedures decreased the pain scores post-

operatively. 

 

REFERENCES 
 
1. Learmonth ID, Young C, Rorabeck C. The operation of the 

century: total hip replacement. Lancet 2007; 370 (9597):1508e19. 

2. Pivec R, Johnson AJ, Mears SC, Mont MA. Hip arthroplasty. 

Lancet 2012;380(9855):1768e77. 

3. Raiger LK, Gehlot RK, Bedi V, Betkeker SA. Comparison of 

levobupivacaine and bupivacaine in fascia iliaca compartment 

block (FICB) for postoperative pain management in surgeries for 
fractures of neck of femur. Anaesth pain & intensive care 

2019;23(3):284-289 

4. O’reilly, N., Desmet, M. and Kearns, R. (2019) Fascia Iliaca 

Compartment Block. Bja Education, 19, 191-197. 

https://doi.org/10.1016/j.bjae.2019.03.001 

5. Amin, N.H., West, J.A., Farmer, T. and Basmajian, H.G. (2017) 

Nerve Blocks in the Geriatric Patient with Hip Fracture: A Review 
of the Current Literature and Relevant Neuroanatomy. Geriatric 

Orthopaedic Surgery & Rehabilitation, 8, 268-275. 

https://doi.org/10.1177/2151458517734046 

6. Dalens B, Vanneuville G, Tanguy A. Comparison of the fascia 

iliaca compartment block with the 3-in-1 block in children. 

AnesthAnalg 1989; 69:705–713. 

7. Yun MJ, Kim YH, Han MK, Kim JH, Hwang JW, Do SH. 

Analgesia before a spinal block for femoral neck fracture: fascia 
iliaca compartment block. Acta AnaesthesiolScand 2009; 

53:1282–1287.  

8. Nagaratnam M, Sutton H, Stephens R. Prescribing analgesia for 

the surgical patient. Br J Hosp Med 2007; 68:M7–M10. 

9. Eizaga Rebollar, R., Garcia Palacios, M.V., Morales Guerrero, J. 

and Torres, L.M. (2017) Magnesium Sulfate in Pediatric 

Anesthesia: The Super Adjuvant. Pediatric Anesthesia, 27, 480-

489. 
https://doi.org/10.1111/pan.13129 

10. Abd-Elsalam, K.A., Fares, K.M., Mohamed, M.A., Mohamed, 

M.F., El-Rahman, A.M.A. and Tohamy, M.M. (2017) Efficacy of 

Magnesium Sulfate Added to Local Anesthetic in a Transversus 

Abdominis Plane Block for Analgesia Following Total Abdominal 

Hysterectomy: A Randomized Trial. Pain Physician, 20, 641-647. 

https://doi.org/10.36076/ppj.2017.7.641 
11. Ramsay MA, Savege TM, Simpson BR, Goodwin R. Controlled 

sedation with alphaxalone-alphadolone. Br Med J 1974; 2:656–

659. 

12. Siopack JS, Jergesen HE. Total hip arthroplasty. Western journal 

of medicine. 1995 Mar;162(3):243. 

13. O¨ zalevli M, Cetin TO, Unlugenc H, Guler T, Isik G. The effect 

of adding intrathecal magnesium sulphate to bupivacaine-fentanyl 

spinal anaesthesia. Acta Anaesthesiol Scand 2005; 49:1514–1519. 
14. Buvanendran A, McCarthy RJ, Kroin JS, Leong W, Perry P, 

Tuman KJ. Intrathecal magnesium prolongs fentanyl analgesia: a 

prospective, randomized, controlled trial. Anesth Analg 2002; 

95:661–666. 

15. Bilir A, Gulec S, Erkan A, Ozcelik A. Epidural magnesium 

reduces postoperative analgesic requirement. Br J Anaesth 2007; 

98:519–523. 
16. Elsharnouby NM, Eid HE, Abou Elezz NF, Moharram AN. 

Intraarticular injection of magnesium sulphate and/or bupivacaine 

for postoperative analgesia after arthroscopic knee surgery. 

Anesth Analg 2008; 106:1548–1552. 

17. Iseri LT, French JH. Magnesium: nature’s physiologic calcium 

blocker. Am Heart J 1984; 108:188–193. 

18. Mayer ML, Westbrook GL, Guthrie PB. Voltage-dependent block 

by Mg2 + of NMDA responses in spinal cord neurons. Nature 
1984; 309:261–263 

19. Ghareeb, S., Amr, Y., Mohamed, R. and Diab, D. The Impact of 

Adding Magnesium Sulfate to Bupivacaine versus Bupivacaine 

Alone in Fascia Iliaca Compartment Block in Burn Patients 

Undergoing Skin Grafting Procedures; Comparative Study. Open 

Journal of Anesthesiology, 2021; 11: 99-111. 

doi: 10.4236/ojanes.2021.114010. 

20. Eid H, Shafie M, Youssef H. Magnesium prolongs the duration of 
analgesia after a bupivacaine fascia iliaca compartment block. 

Ain-Shams Journal of Anaesthesiology. 2012 Apr 1;5(2):233. 

21. Gunduz A, Bilir A, Gulec S. Magnesium added to prilocaine 

prolongs the duration of axillary plexus block. Reg Anesth Pain 

Med 2006; 31:233–236. 

 

https://doi.org/10.1016/j.bjae.2019.03.001
https://doi.org/10.1177/2151458517734046
https://doi.org/10.1111/pan.13129
https://doi.org/10.36076/ppj.2017.7.641
https://doi.org/10.4236/ojanes.2021.114010

