
e-ISSN: 0976-822X, p-ISSN:2961-6042 

Available online on http://www.ijcpr.com/ 
 

International Journal of Current Pharmaceutical Review and Research 2025; 17(4); 1045-1049 

Patel et al.                                        International Journal of Current Pharmaceutical Review and Research  

1045 

Original Research Article 

Comparison of the Effect of Magnesium Sulfate and Methocarbamol on the 
Incidence and Intensity of Attenuation of Succinylcholine-Induced Muscle 

Fasciculations and Postoperative Myalgia 
Ankita Patel1, Seema Sharma2, Dipika Parmar3, Nayna Solanki4, Priyank Patel⁵ 

1Assistant Professor, GMERS Medical College, Himmatnagar, Gujarat, India 
2Assistant Professor, GMERS Medical College, Vadnagar, Gujarat, India 

3Associate Professor, GMERS Medical College, Himmatnagar, Gujarat, India 
4Professor, GMERS Medical College, Himmatnagar, Gujarat, India 

5Senior Resident, GMERS Medical College, Himmatnagar, Gujarat, India 
Received: 01-01-2025 Revised: 15-02-2025 / Accepted: 21-03-2025 
Corresponding author: Dr. Nayna Solanki 

Conflict of interest: Nil 
Abstract 
Background: Fasciculations are a well-recognized adverse effect of succinylcholine, often resulting in 
postoperative myalgia and discomfort for patients. Succinylcholine remains the standard agent for facilitating 
endotracheal intubation due to its rapid onset, but its side effects—including hyperkalemia, increased intraocular 
and intracranial pressure, and malignant hyperthermia, and muscle fasciculations— warrant caution. Magnesium 
sulfate, known to attenuate neuromuscular excitability and potassium elevation, and methocarbamol, a centrally 
acting muscle relaxant, have been explored as pretreatment agents to mitigate these effects.  
Objectives: To compare the efficacy of magnesium sulfate and methocarbamol in reducing the incidence and 
severity of succinylcholine-induced muscle fasciculations and postoperative myalgia during the induction of 
general anesthesia.  
Materials and Methods: This randomized study included 60 patients aged >18 years with ASA grade I or II 
status undergoing elective surgery under general anesthesia. Patients were divided into two groups: Group A 
(n=30) received 40 mg/kg magnesium sulfate intravenously, and Group B (n=30) received 0.4 mg/kg 
methocarbamol, both administered following 1.5 mg/kg intravenous succinylcholine. Anesthesia induction was 
done with 2 mg/kg propofol. Fasciculations were assessed using a 4-point Likert scale, and postoperative 
myalgia was scored similarly. Hemodynamic monitoring was performed intraoperatively.  
Results: The overall incidence of fasciculations was 43.33% in Group A and 36.67% in Group B, while 
postoperative myalgia occurred in 30% and 23.33%, respectively. Both groups showed stable intraoperative 
hemodynamic parameters. Although both magnesium sulfate and methocarbamol reduced the frequency and 
severity of fasciculations and myalgia, the difference was not statistically significant.  
Conclusion: Both magnesium sulfate and methocarbamol are effective in reducing succinylcholine-induced 
muscle fasciculations and postoperative myalgia, with no significant difference in outcomes between the two. 
Their use can be considered as part of routine pretreatment during rapid sequence induction to enhance patient 
comfort and recovery. 
Keywords: Succinylcholine, Muscle Fasciculations, Postoperative Myalgia, Magnesium Sulfate, 
Methocarbamol, Muscle Relaxant. 
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Introduction 

Succinylcholine continues to be the gold standard 
for rapid sequence intubation due to its rapid onset 
and short duration of action [1]. It remains a 
commonly used neuromuscular blocking agent in 
ambulatory anesthesia and short surgical 
procedures [2,3]. Succinylcholine is a depolarizing 
muscle relaxant, and while effective, its 
administration is often associated with undesirable 
side effects such as muscle fasciculations and 

postoperative myalgia. The exact pathophysiology 
of these fasciculations is not fully understood but is 
thought to result from axonal depolarization 
following the interaction of succinylcholine with 
presynaptic cholinergic nicotinic receptors. 
Postoperative myalgia is believed to result from 
multiple mechanisms, including increased 
intracellular calcium, alterations in membrane 
phospholipids, release of free fatty acids, and the 
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involvement of free radicals [4-6]. Elevated levels 
of creatine phosphokinase (CPK) have also been 
implicated in the development of postoperative 
muscle soreness [7]. In response, a variety of 
pharmacological agents have been employed as 
pre-treatments to reduce these adverse effects. 

Magnesium sulfate has shown promise in 
mitigating succinylcholine-induced complications. 
It helps stabilize excitable membranes, reduces 
potassium release, and acts as a presynaptic 
calcium antagonist [8]. Furthermore, magnesium 
functions as an adrenergic blocker, potentially 
reducing stress responses to laryngoscopy and 
intubation such as tachycardia, hypertension, and 
raised intraocular pressure [9,10]. By competing 
with calcium at nerve terminals, magnesium also 
reduces calcium release and post-junctional 
excitability, contributing to its antinociceptive 
properties [11]. 

Methocarbamol, a centrally acting muscle relaxant, 
is structurally related to guaifenesin and chemically 
similar to other non-benzodiazepine relaxants such 
as chlorphenesin and mephenesin [12]. Its 
mechanism of action involves suppression of spinal 
polysynaptic reflexes without directly affecting 
skeletal muscle function [13]. This unique profile 
makes it a viable option to explore for reducing the 
incidence and severity of succinylcholine-induced 
fasciculations and myalgia.  

The aim of the present study is to compare the 
effect of magnesium sulfate and methocarbamol on 
the incidence and severity of succinylcholine-
induced muscle fasciculations and postoperative 
myalgia in patients undergoing general anesthesia. 

Materials and Methods 

This prospective, randomized study was conducted 
in the Department of Anaesthesiology at GMERS 
Medical College, Himmatnagar, from April 2024 to 
October 2024. A total of sixty patients, aged 
between 18 and 60 years, with American Society of 
Anesthesiologists (ASA) physical status I or II, of 
either sex, were enrolled. Patients were randomly 
allocated into two equal groups: Group A (n=30), 
who received magnesium sulfate, and Group B 
(n=30), who received methocarbamol. All 
participants were scheduled for elective surgeries 
under general anesthesia. 

Exclusion criteria included patients with known 
allergies to the study drugs, pregnant women, those 
undergoing emergency procedures, individuals 
with neuromuscular disorders, hepatic or renal 
impairment, cardiac ischemia, malignant 
hyperthermia, or those diagnosed with hypotension, 
hypocalcemia, or hypoparathyroidism. A thorough 
preoperative assessment, including history, 
physical examination, and airway evaluation, was 
performed. All patients underwent routine 

investigations including complete blood count, 
renal and liver function tests, and 
electrocardiography. 

After obtaining Institutional Ethical Committee 
approval and written informed consent, patients 
were brought into the operating room where an 
18G intravenous cannula was secured, and baseline 
vitals including ECG, non-invasive blood pressure, 
oxygen saturation (SpO₂), and respiratory rate were 
recorded. Group A received 40 mg/kg of 
magnesium sulfate diluted in 10 mL of 0.9% 
normal saline, infused slowly over 10 minutes, 
finishing approximately 2 minutes prior to 
induction. Similarly, Group B received 0.4 mg/kg 
of methocarbamol in the same volume and method. 

Premedication included intravenous glycopyrrolate 
(0.004 mg/kg), paracetamol (1 g), ondansetron 
(0.08 mg/kg), and tramadol (2 mg/kg). General 
anesthesia was induced with intravenous propofol 
(2 mg/kg) followed by succinylcholine (1.5 mg/kg) 
to facilitate orotracheal intubation. Fasciculations 
post-administration were assessed by an 
anesthesiologist using a 4-point Likert scale: 

• Grade 0: No fasciculations 
• Grade 1: Mild fasciculations involving eyes, 

neck, face, or fingers without limb movement 
• Grade 2: Moderate fasciculations at more than 

two sites or visible limb movement 
• Grade 3: Severe, sustained, and widespread 

fasciculations involving trunk and limbs 

Endotracheal intubation was performed using 
appropriately sized cuffed tubes. Anesthesia 
maintenance involved a mixture of nitrous oxide 
and oxygen with sevoflurane. Intermittent 
intravenous doses of atracurium were administered 
for muscle relaxation. Hemodynamic parameters—
systolic blood pressure (SBP), diastolic blood 
pressure (DBP), and pulse rate (PR)—were 
recorded at the following time points: before 
premedication, 5 minutes after premedication, after 
administration of the study drug, and at 1, 5, and 10 
minutes post-succinylcholine administration. 

Postoperative myalgia was assessed within 24 
hours following surgery using the White (1962) 4-
point scale: 

• Grade 0: No muscle pain 
• Grade 1: Mild (localized stiffness or pain not 

requiring treatment) 
• Grade 2: Moderate (pain or stiffness identified 

by the patient and requiring treatment) 
• Grade 3: Severe (generalized, intense pain 

requiring additional intervention) 

Results 

The demographic characteristics of patients in both 
groups were comparable with no statistically 
significant difference (P > 0.05). Mean age, sex 
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distribution, and body weight were similar in 
Group A (Magnesium sulfate) and Group B 

(Methocarbamol), ensuring homogeneity of the 
study population. 

Table 1: Demographic Data of Patients 
Variable Group A (MgSO₄) Group B (Methocarbamol) P-value 
Age (years) 43.77 ± 13.7 42.13 ± 12.01 0.6238 
Sex (M/F) 20 / 10 19 / 11 

 

Weight (kg) 70.3 ± 15.68 74.13 ± 14.72 0.3334 
Male (%) 66.67 63.33 0.7880 
Female (%) 33.33 36.67 0.7880 
Male : Female 2 : 1 1.7 : 1 

 

 
Heart rate showed statistically significant 
differences between the groups after study drug 
administration and at 1 and 5 minutes post-
succinylcholine injection (P < 0.05), with Group B 

(Methocarbamol) consistently showing lower 
values. In contrast, mean arterial pressure (MAP) 
remained statistically comparable at all time 
intervals between both groups. 

Table 2: Heart Rate and Mean Arterial Pressure (MAP) 
Time Interval Heart Rate (Mean ± SD) P-value MAP (Mean ± SD) P-value  

Group A Group B 
 

Group A 
Before premedication 85.13 ± 12 80.53 ± 19.3 0.1001 73.87 ± 7.22 
After injection of drug 83.47 ± 9.25 76.07 ± 8.51 0.0021* 70.47 ± 7.26 
1 min after Sch 83.4 ± 10.7 73.93 ± 8.46 0.0005* 69.87 ± 6.32 
5 min after Sch 77.53 ± 9.12 72.47 ± 7.47 0.0256* 68.13 ± 7.18 
10 min after Sch 74.8 ± 8.53 70.67 ± 10.34 0.1344 66.87 ± 12.37 

*P < 0.05 = statistically significant 

 
Figure 1: 

The overall incidence of fasciculations was 43.33% in Group A and 36.67% in Group B. Most patients 
experienced only mild (Grade 1) fasciculations, with no cases of severe fasciculations (Grade 3) in either group. 
Statistical analysis showed no significant difference in fasciculation incidence between the two groups (P > 
0.05). 

Table 3: Comparison of Incidence of Fasciculation Grades between Both Groups 
Fasciculation 
Grade 

Group A  
(MgSO₄) 

 
Group B  
(Methocarbamol) 

 

 
No. of Patients Percentage (%) No. of Patients Percentage (%) 

Grade 0 17 56.67 19 63.33 
Grade 1 10 33.33 9 30.00 
Grade 2 3 10.00 2 6.67 
Grade 3 0 0.00 0 0.00 
Total 30 100.00 30 100.00 

Chi-square = 0.364, P = 0.8337 
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Postoperative myalgia was reported in 30% of 
patients in Group A and 23.33% in Group B. The 
majority of cases were mild (Grade 1), with only 
one patient in Group A experiencing moderate 

myalgia (Grade 2). There were no reports of severe 
myalgia (Grade 3) in either group. The difference 
in incidence between the groups was not 
statistically significant (P > 0.05). 

 
Table 4: Comparison of Incidence of Postoperative Myalgia between Both Groups 

Post-op Myalgia Grade Group A  
(MgSO₄) 

 
Group B  
(Methocarbamol) 

 

 
No. of Patients Percentage (%) No. of Patients Percentage (%) 

Grade 0 21 70.00 23 76.67 
Grade 1 8 26.67 7 23.33 
Grade 2 1 3.33 0 0.00 
Grade 3 0 0.00 0 0.00 
Total 30 100.00 30 100.00 

Chi-square = 1.158, P = 0.5606 
 
Discussion 

Succinylcholine remains the gold standard among 
muscle relaxants due to its rapid onset and 
dependable efficacy in facilitating endotracheal 
intubation. Despite its advantages, its 
administration is frequently associated with adverse 
effects such as transient muscle fasciculations, 
hyperkalemia, and, in rare cases, life-threatening 
arrhythmias. Postoperative myalgia is another 
commonly reported complication, often resulting in 
patient discomfort and delayed recovery. Shabanian 
et al. compared the efficacy of methocarbamol and 
atracurium in attenuating succinylcholine-induced 
fasciculations. Their findings indicated a higher 
incidence of fasciculations among patients 
pretreated with methocarbamol compared to those 
who received atracurium, although no significant 
differences were noted in hemodynamic parameters 
between groups [15]. These observations highlight 
the varying efficacies of muscle relaxants in 
preventing succinylcholine-related side effects. 
Danladi et al. demonstrated that pretreatment with 
magnesium sulfate significantly reduced the 
severity of fasciculations, supporting the hypothesis 
that magnesium’s neuromuscular stabilizing effects 
can effectively attenuate succinylcholine-induced 
muscular responses [16]. Similarly, Kumar et al. 
reported that administering 40 mg/kg of 
intravenous magnesium sulfate prior to induction 
with propofol significantly reduced both 
fasciculations and postoperative myalgia, findings 
that closely align with those of our study [17]. 
Astha Raman et al. further emphasized the 
effectiveness of magnesium sulfate in minimizing 
the frequency and intensity of succinylcholine-
induced fasciculations and myalgia. In addition to 
its neuromuscular effects, magnesium was also 
shown to blunt the hemodynamic response to 
laryngoscopy and intubation, adding to its utility in 
anesthesia induction protocols [18]. Our study 
directly compared the effects of magnesium sulfate 
and methocarbamol on succinylcholine-induced 
fasciculations and postoperative myalgia. Although 

both drugs demonstrated a reduction in the 
incidence and severity of these side effects, the 
differences between the two groups were not 
statistically significant.  

This suggests that either agent can be used as a 
pretreatment option, depending on availability and 
individual patient profiles. 

Conclusion 

Based on the findings of our study, both 
magnesium sulfate (40 mg/kg) and methocarbamol 
(0.4 mg/kg) effectively reduced succinylcholine-
induced muscle fasciculations and postoperative 
myalgia. However, the difference between the two 
was not statistically significant. Further large-scale, 
multi-center studies are warranted to explore their 
comparative efficacy and long-term safety in 
diverse patient populations. 

Bibliography 

1. Morris J, Cook TM. Rapid sequence induction: 
A national survey of practice. Anaesthesia. 
2001; 56(11):1090–7. 

2. Mencke T, Schreiber JU, Becker C, Bolte M, 
Fuchs-Buder T. Pretreatment before 
succinylcholine for outpatient anesthesia? 
Anesth Analg. 2002; 94(3):573–6. 

3. Tang J, Joshi GP, White PF. Comparison of 
rocuronium and mivacurium to 
succinylcholine during outpatient laparoscopic 
surgery. Anesth Analg. 1996; 82(5):994–8. 

4. Wong SF, Chung F. Succinylcholine-
associated postoperative myalgia. Anaesthesia. 
2000; 55(2):144–52. doi:10.1046/j.1365-
2044.2000.055002144.x. PMID: 10651675. 

5. Yun MJ, Kim YH, Go YK, Shin JE, Ryu CG, 
Kim W, et al. Remifentanil attenuates muscle 
fasciculations by succinylcholine. Yonsei Med 
J. 2010; 51(4):585–9. doi:10.3349/ymj.2010. 
51.4.585. PMID: 20499427; PMCID: PMC288 
0274. 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Patel et al.                                        International Journal of Current Pharmaceutical Review and Research  

1049   

6. James MF, Cork RC, Dennett JE. 
Succinylcholine pretreatment with magnesium 
sulfate. Anesth Analg. 1986; 65(4):373–6. 

7. James MF. Clinical use of magnesium 
infusions in anesthesia. Anesth Analg. 1992; 
74(1):129–36. 

8. Kararmaz A, Kaya S, Turhanoglu S, Ozyilmaz 
MA. Effects of high-dose propofol on 
succinylcholine-induced fasciculations and 
myalgia. Acta Anaesthesiol Scand. 2003; 
47(2):180–4. 

9. Shin YH, Choi SJ, Jeong HY, Kim MH. 
Evaluation of dose effects of magnesium 
sulfate on rocuronium injection pain and 
hemodynamic changes by laryngoscopy and 
endotracheal intubation. Korean J Anesthesiol. 
2011; 60(5):329–33. doi:10.4097/kjae.2011.60. 
5.329. PMID: 21716962; PMCID: PMC3110 
290. 

10. Mahendra M, Nalin T. Effect of magnesium 
sulphate with propofol induction of anesthesia 
on succinylcholine-induced muscle fasciculat 
ions and myalgia. J Anaesthesiol Clin 
Pharmacol. 2012; 28(1):81–5. 

11. Lysakowski C, Dumont L, Czarnetzki C, 
Tramèr MR. Magnesium as an adjuvant to 
postoperative analgesia: a systematic review of 
randomized trials. Anesth Analg. 2007; 
104(6):1532–9. 

12. Glick DB. The autonomic nervous system. In: 
Miller RD, editor. Miller’s Anesthesia. 7th ed. 
Philadelphia: Churchill Livingstone, Elsevier 
Inc.; 2010. p. 292. 

13. Witenko C, Moorman-Li R, Motycka C, 
Duane K, Hincapie-Castillo J, Leonard P, 

Valaer C. Considerations for the appropriate 
use of skeletal muscle relaxants for the 
management of acute low back pain. P T. 
2014; 39(6):427–35. PMID: 25050056; PMC 
ID: PMC4103716. 

14. U.S. National Library of Medicine. 
Methocarbamol. Bethesda (MD): American 
Society of Health-System Pharmacists; 2010. 
Available from: https://www.medlineplus.gov/ 
druginfo/meds/a682579.html [Accessed 19 Oct 
2016]. 

15. Shabanian G, Shabanian M, Shabanian A, 
Heidari-Soureshjani S. Comparison of 
atracurium and methocarbamol for preventing 
succinylcholine-induced muscle fasciculation: 
A randomized controlled trial. J Adv Pharm 
Technol Res. 2017; 8(2):59–62. doi: 10.4103/ 
japtr.JAPTR_172_16. PMID: 28516057; 
PMCID: PMC5416656. 

16. Danladi KY, Sotumbi PT, Eyelade OR. The 
effect of magnesium sulfate on succinylcho 
line-induced fasciculations. Afr J Med Med 
Sci. 2007; 36(1):43–7. 

17. Kumar M, Talwar N, Goyal R, Shukla U, Sethi 
AK. Effect of magnesium sulfate with propofol 
induction of anesthesia on succinylcholine-
induced fasciculations and myalgia. J Anae 
sthesiol Clin Pharmacol. 2012; 28(1):81–5. 

18. AsthaRaman A, Singh RK, Sarwer F, et al. 
Effect of pretreatment with magnesium 
sulphate on succinylcholine-induced 
fasciculations and myalgia. J Evid Based Med 
Healthc. 2016; 3(102):5600–6. 

 


