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Abstract

Objectives: To measure the degree of attenuation of fasciculations and the degree of reduction in post-operative myalgia
caused by Succinylcholine in patients pretreated with Magnesium Sulphate during the induction of general anaesthesia.
Methods: This observational study was conducted from June 2016 to June 2019 in the Department of Anesthesiology in
Government Medical College Srinagar, on patients who were candidates for surgery under general anaesthesia. Patients
were selected and divided into two equal groups of cases and controls using block randomization. The cases received
magnesium sulphate, while the controls received normal saline. SPSS 18 was used for statistical analysis. Results: Of the
100 subjects in the study, 57(57%) were men and 43(43%) were women (p=1.0). The mean age of the two groups were
35.55+13.56 years and 32.80+£13.37 years (p=0.85). The incidence of fasciculations was 06(12%) patients in group M
and 43(86%) patients in group S. The incidence of fasciculations between two groups was highly significant (p = 0.001).
Postoperative myalgia was present in 9 (18%) patients of Group M and 38 (76%) patients in Group S experienced
myalgia in postoperative period. The results were highly significant between two groups (p = 0.001). Conclusions:
Magnesium sulphate can prevent and reduce the degree of fasciculation and postoperative myalgia after anaesthesia.
Therefore it can be used to prevent fasciculation and postoperative myalgia
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INTRODUCTION of muscle bundles and groups. The occasional vigour of

Anaesthesia is a state of temporary, induced, these contractions may give rise to a feeling of
loss of sensation or awareness to allow surgica| muscular stiffness after consciousness has been

procedures that would otherwise be intolerably painful regained [2]. The first attempt to reduce the incidence

to the patient. Muscle relaxation allows surgery within
major body cavities such as the abdomen and thorax,
and also facilitates endotracheal intubation [1].

Succinylcholine is considered by many
clinicians, to be the best drug for providing ideal
intubating  conditions  for surgical procedures,
anticipated difficult airways and rapid sequence
induction and intubation due to its fast onset of action,
profound neuromuscular blockade and an ultra-short
duration of action. Because of these qualities many
clinicians believe it is still a good choice for routine
intubation in adults. Succinylcholine is a relatively safe
drug; however, in addition to a number of infrequent,
but well known, untoward effects, its usefulness is
limited by the frequent occurrence of postoperative
myalgia. The first visible effect of injection of
Succinylcholine was diffuse uncoordinated contractions

and severity of muscle pain was pretreatment with
Gallamine in 1954[3]. Since then, a wide variety of
regimens has been tried. The reported incidence of
Succinylcholine induced myalgia ranges from 1.5 to
89% [4, 5].

Postoperative muscle damages and myalgia are
attributed to different mechanisms including increased
myoplasmic calcium concentration, changes in
membrane phospholipids, releasing free fatty acids and
the involvement of free radicals [6, 7]. Therefore,
various methods and drugs have been suggested for the
prevention of these complications. Magnesium Sulphate
is one of the drugs that has recently been investigated
largely [8, 9]. Magnesium acts as an adrenergic
antagonist and inhibits the release of catecholamine. So
it probably controls the undesirable effects of
laryngoscopy for tracheal intubation such as
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tachycardia, hypertension, and increased intraocular
pressure [10,11]. On the other hand, Magnesium
Sulphate reduces the negative effects caused by
Succinylcholine and avoids the increase of potassium
concentration after administration of Succinylcholine.
Furthermore, using Magnesium Sulphate before
tracheal intubation relieves the haemodynamic response
[12, 13]. Magnesium Sulphate is also effective in
reducing pain after the administration of
succinylcholine [14]. Nevertheless, there are few
studies investigating this drug. Therefore, this study is
planned to assess the effects of Magnesium Sulphate on
muscle fasciculation and post-operative myalgia caused
by Succinylcholine in patients during the induction of
anaesthesia.

METHODS

The present study was conducted in the
Department of Anesthesiology in Government Medical
College Srinagar from June 2016 to June 2019 on One
hundred patients of (ASA) physical status I-11 of both
sexes, aged between 18 to 60 years, equally divided in
to two groups, Group S (n=50), and Group M
(n=50).Patients undergoing elective surgery under
general anaesthesia were included in this observational
study. Patient who were allergic to study drugs,
pregnant women, patients undergoing emergency
surgeries, patients having history of muscular disease,
malignant hyperthermia or suffering from hypotension,
hypoparathyroidism and hypocalcaemia were excluded
from this study.

After getting approval from Institutional
Ethical Committee, written informed consent was
obtained from all the patients before surgery. All
patients were transported to the operating room without
premedication. On arrival to operating room, an 18
gauge intravenous (V) catheter was inserted, connected
to multichannel monitor, monitoring of
electrocardiography, non-invasive blood pressure,
oxygen saturation (SpO2) was started and baseline
values were recorded. One group received 40mg/kg
body weight of magnesium sulphate in 10 ml of
isotonic 0.9% saline slowly over ten minutes under
monitoring and was completed approximately 1.5
minutes before the induction of anaesthesia. The other
group was not pretreated with Magnesium Sulphate
before the induction of anaesthesia. The person who
injected the drug and observed for fasciculations and
post-operative myalgia was blinded. General anesthesia
was induced with Fentanyl 1.5 pg/kg, IV propofol 2.0—
2.5 mg/kg followed by succinylcholine 2 mg/kg to
facilitate orotracheal intubation. The trachea was
intubated with a cuffed orotracheal tube of appropriate
size. Anesthesia was maintained with 60% N2O in
oxygen with 0.5-1% isoflurane. Intermittent boluses of
Atracurium bromide were used to achieve muscle
relaxation. Minute ventilation was adjusted to maintain
normocapnia (end tidal carbon-dioxide [EtCO2]

between 34 and 38 mm Hg) and EtCO2 was monitored.
In case of any adverse side effects, the drug
administration was stopped and replaced with calcium
gluconate. The neuro-muscular blockade was
antagonized with neostigmine 0.05 mg/kg and
glycopyrrolate 0.01 mg/kg and trachea was extubated.
All patients stayed in PACU for 24 h after the end of
surgery.

Patients and grouping

Patients were randomly allocated to one of the
groups using table of randomization. Each group
consists of 50 patients. Groups were as follows:

Group M (Magnesium sulphate Group)

Received 40mg/kg magnesium sulphate in 10
ml of isotonic 0.9% saline slowly over ten minutes
under monitoring which was completed approximately
1.5 minutes before the induction of anaesthesia.

Group S (No magnesium sulphate given)

Patients did not receive magnesium sulphate
before the induction of anaesthesia. Study drugs were
prepared by an Anesthesiologist who was not involved
in the study. Anesthesiologist who observed the patient
and surgeon were unaware of the study group until the
end of the study.

Fasciculations were measured immediately
after the administration of Succinylcholine and graded
as follows by a four point scale given by Foster (1960).

1) No visible fasciculations will be termed Nil and
scored 0

2) Very fine in fingertip, neck, face or fingertip
movements, Mild and 1

3) Obvious muscle twitching at more than one site or
movement of limbs, Moderate and 2

4) Vigorous, sustained and widespread fasciculations,
Severe and 3

Post-operative myalgia was observed within
24 hours after the surgery by a four point scale given by
White (1962) and recorded as

0 - No muscle pain

1 - Mild (muscle stiffness or pain on one area only but
no treatment required)

2 - Moderate (muscle pain or stiffness indicated by the
patient himself and treatment required)

3 - Severe (generalized, severe pain requiring more
treatment).

STATISTICAL ANALYSIS

A total sample size of 100 patients (n= 50) for
each group was calculated using PASSE (power and
sample estimation) for study design and analysis.
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To obtain a 100 study sample size and design,
a total of 120 patients were included in which 20
patients were excluded on the basis of study design and
exclusion criteria.

Statistical analysis was performed using
Microsoft (MS) Office Excel Software (Microsoft
Microsoft Excel, Redmond, Washington: Microsoft
2003, Computer software). Results were expressed as
mean + standard deviation, number and percentage (%).
Data were analyzed using post hoc analysis method.
Normally distributed data were assessed using unpaired
Student’s t-test (for comparison of parameters among
groups). Comparison was carried out using Chi-square

test with a P value reported at 95% confidence level.
Level of significance used was P = 0.05.

RESULTS

Demographic data of two groups of patients as
shown in table 1 were without significant difference.
The Overall incidence of fasciculation was 06(12%)
patients in group M and 43(86%) patients in group S.
The incidence of fasciculation between two groups was
highly significant (p = 0.001) table2 and postoperative
myalgia was present in 9 (18%) patients of Group M
and 38 (76%) patients in Group S experienced myalgia
in postoperative period. The results were highly
significant between two groups (p = 0.001) table2.

Table-1: Demographic data of patients

Variables Group M GROUP S P VALUE
N=50 N=50

Age (years) 35.55+13.56 32.80+13.37 0.85

Sex (M/F) 29/21 28/22 1.0

Weight (kg) 61.50+8.87 62.50+10.99 0.82

Height (cm) 166.3+4.6 168.4+5.5 0.264

ASA class (I/11) 32/18 35/15 0.431

Comparison of sex and ASA distribution between the two groups was evaluated using Chi-square test. ASA:

American Society of Anaesthesiologists.

Table-2: Comparison of outcome variables between the two groups

Incidence of fasciculation Group M | Group S | P value
Grade 0 92.28% 14% 0.004
Grade 1 12% 22% 0.003
Grade 2 0% 38% 0.001
Grade 3 0% 26% 0.002
Incidence of post-operative myalgia
Grade 0 56% 8% 0.004
Grade 1 10% 28% 0.005
Grade 2 8% 50% 0.004
Grade 3 0% 14% 0.001
Comparison of quantitative variable and fasciculation grade between the two groups was evaluated using Mann-
Whitney U test.
DISCUSSION subsequent postoperative myalgia associated with the

Succinylcholine, a depolarizing muscle
relaxant was introduced in 1952 by Sleff and Foldes
and has a unique place in clinical practice because it
causes quick and excellent skeletal muscle relaxation
for few minutes followed by spontaneous recovery. It
possesses a unique property of rapid onset and short
duration of action, but is accompanied by side effects
like muscular fasciculations, myalgias, masseter spasm,
hyperkalaemia and rhabdomyolysis. It also increases
intracranial  pressure, intraocular pressure and
intragastric pressure [15]. The pathophysiology of
fasciculations is unclear, but it may be induced by
axonal depolarization caused by connection between
succinylcholine and presynaptic and cholinergic
nicotinic  receptors.® Muscle fasciculations and

use of Suxamethonium is a common clinical problem
and a major distressing factor for the patient. Many
attempts have been made to avoid these undesirable
effects, which include pretreatment with Rocuronium,
Lignocaine, Gallamine, Vecuronium and Magnesium
Sulphate[17].

Present study was done to evaluate the role of
Magnesium Sulphate in attenuating Succinylcholine
induced muscle fasiculations and post-operative
myalgia. In our observational study, we evaluated two
groups of patients having similar  baseline
characteristics, one group received Magnesium
Sulphate pretreatment (group M) 40 mg/kg body weight
before induction of anesthesia while the other group of
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patients did not receive Magnesium Sulphate (Group
S).

Our results were similar to a study by Aldrete,
Zahler et al. [18] to evaluate the effect of a combination
of Magnesium Sulfate with Propofol for induction of
anesthesia on Succinylcholine induced fasciculations
and myalgia. This study was done on 60 adult patients
undergoing surgery under general anesthesia. Patients
were divided into two equal groups. The patients of MG
Group were pretreated with Magnesium Sulfate 40
mg/kg body weight, while patients of NS group were
given isotonic saline 0.9% intravenously. Anesthesia
was induced with Fentanyl 1.5 mcg/kg and propofol 2
mg/kg, followed by administration of succinylcholine 2
mg/kg intravenously. It was found that 50% of the
subjects who had received Magnesium Sulphate did not
experience fasciculations, while in placebo group all
patients experienced fasciculations. Another study was
done by Ahsan B, Rahimi E et al. [19] al in 2012 to
investigate the effects of Magnesium Sulphate on
Succinylcholine induced fasciculations during the
induction of general anaesthesia. It was done on a
hundred patients, who were candidates for surgery
under general anaesthesia. Patients were selected and
divided into two equal groups of cases and controls.

The cases received magnesium sulphate, while
the controls received normal saline. The result of their
study is similar to our study which found that there was
significant difference between the two groups of
patients in terms of the degree of fasciculation and
myalgia .The difference between our studies was that
while they had a control group which received normal
saline, in our study, we had two groups one of which
received magnesium sulphate pretreatment while the
other did not.

Another study by Sakuraba S et al. in [20]
2006 which has similar results to our study was done
with the aim to evaluate the effects of pretreatment with
Magnesium Sulphate as compared to precurarization
with vecuronium, on Succinylcholine induced muscle
fasiculations and subsequent tracheal intubation
induced hemodynamic changes during rapid sequence
induction. Their study compared magnesium sulphate
with vecuronium and normal saline, having three
groups in total, while in our study; we had only two
groups of patients, in which one group was pretreated
with magnesium sulphate while the other group was
not. Another study by Laurence AS[21] in 1987 also
showed that magnesium sulphate is useful both for
reducing fasciculation during induction of anaesthesia.
In their study, 33% of the magnesium sulphate group
did not experience fasciculations at all.

In our study no patient showed any clinical
signs of hypermagnesemia. Many studies have shown
the use of Magnesium Sulfate in the dose of 40-60

mg/kg without any sign of hypermagnesemia or
clinically significant rise in serum magnesium levels
after infusion of Magnesium Sulfate for many hours.
Tauzin-Fin et al.[22] used Magnesium Sulfate 50
mg/kg over a period of 20 min preoperatively without
any rise in serum Magnesium level.

Tramer et al.[23] estimated serum Magnesium
level after giving a bolus of 3 g (20% 15 ml) followed
by a continuous infusion of 500 mg/h for 20 h (total
amount of magnesium: 13 g). In their study, before
treatment with Magnesium Sulphate,serum Magnesium
level was 0.74 + 0.09 mmol/l, while after infusion for
20 h it was 1.34 £ 0.09 mmol/l (levels were not high
enough  to produce  clinical effects  of
hypermagnesemia).

In presence of normal renal functions, renal
elimination of Magnesium is rapid. Ryu et al. [24]
injected Magnesium Sulfate 50 mg/kg 1V as bolus and
then 15 mg/kg/ hr 1V infusion till the end of surgery.
Serum magnesium levels were found to be significantly
higher in patients who received Magnesium Sulfate
than those who received saline only (1.5 £ 0.2 vs. 0.9 £
0.1 mmol/l).  Magnesium toxicity begins at the
concentration of 2.5-5 mmol/l, which is much higher
than highest level observed in their study [25]. When
serum magnesium level reaches 3.1 mmol/l, depression
of deep tendon reflexes occurs as a sign of toxicity [26].
We used 40mg/kg body weight of Magnesium Sulphate
in 10 ml of isotonic 0.9% saline slowly over ten
minutes under monitoring. It was started before
anaesthesia and was completed approximately 1.5
minutes before the induction of anaesthesia. The other
group did not receive Magnesium Sulphate before the
induction of anaesthesia. This is a safe dose,
considering the result of above studies and no patient
had any sign of magnesium toxicity or any particular
side effects in the administered dose and it was found to
be safe[27].

Therefore, we reach to the conclusion that
Magnesium  Sulphate  can  greatly attenuate
Succinylchoine induced muscle fasciculation as well as
the post-operative myalgia. Magnesium Sulphate is a
safe drug having a high therapeutic index. It also has
been listed in the WHO list of most essential drugs and
is available easily as well as is very economical to use.
Other drugs e.g. Rocuronium,Vecuronium, Lignocaine
have also been used for prevention of post anaesthesia
fasciculations, but these drugs may not be available in
certain countries or may be very expensive[28-30].
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