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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
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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
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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 (SpO-), and respiratory rate were
recorded. Group A received 40 mgkg 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:

e Grade 0: No fasciculations

e Grade 1: Mild fasciculations involving eyes,
neck, face, or fingers without limb movement

e Grade 2: Moderate fasciculations at more than
two sites or visible limb movement

e 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:

e Grade 0: No muscle pain

e Grade 1: Mild (localized stiffness or pain not
requiring treatment)

e Grade 2: Moderate (pain or stiffness identified
by the patient and requiring treatment)

e 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

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

(Methocarbamol), ensuring homogeneity of the
study population.

Table 1: Demographic Data of Patients

Variable Group A (MgS0.) 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 (Methocarbamol) consistently showing lower

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

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+747 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

Heart Rate MAP
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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 Group A Group B
Grade (MgSO0.) (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
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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 Group B
(MgS09) (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 both drugs demonstrated a reduction in the

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 mgkg 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
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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.
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