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Abstract 
General anesthesia with controlled ventilation through endotracheal tube is 
an anaesthetic technique used by the anesthesiologists all over the world. La-
ryngoscopy and endotracheal intubation is necessary to achieve this tech-
nique. Traditionally succinylcholine is drug of choice for induction due to its 
rapid onset of action. Aim: This study compared the efficiency of magnesium 
sulphate in reducing fasciculation and increase in serum potassium which are 
the common complications associated with suxamethonium administration. 
Methods: Fifty six patients being planned for lower abdominal surgery under 
general anaesthesia were randomized into two groups M and S. Serum potas-
sium was taken in the theatre, three minutes before induction of anesthesia 
patients in M group were given 6 mg/kg of magnesium sulphate diluted in 10 
ml normal saline intravenously while in S group 10 ml of normal saline was 
injected intravenously. The occurrence and degree of fasciculation were rec-
orded after administration of suxamethonium in both groups while serum 
potassium was also taken at the end of fasciculations. The researcher was 
blinded to the content of the syringes until after the study. Results: More pa-
tients in the S group had fasciculations compared to the M group while the 
degree of fasciculations was more in the S group, the serum potassium in-
crease was more in the saline group. 
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1. Introduction 

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 
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and excellent skeletal muscle relaxation for few minutes followed by spontane-
ous recovery. It possesses a unique property of rapid onset and short duration of 
action, but is accompanied by side effects like muscular fasciculation, myalgia, 
masseter muscle spasm, hyperkalemia, rhabdomyolysis, increase intracranial 
pressure, intraocular pressure and intragastric pressure. [1] 

The succinylcholine induced postoperative myalgia (POM) has been shown to 
occur in 41% - 92% of patient. [2] The pathophysiology of fasciculation and 
myalgia is unclear and exact mechanism of succinylcholine induced myalgia is 
still unknown. However, according to some proposed mechanisms, sustained 
muscle contractions cause increased calcium ion concentration in cytoplasm of 
muscle cells and cause degradation of cell membrane phospholipid resulting in 
increased release of free fatty acids and free radicals. [3] 

Many attempts have been made to avoid these undesirable effects, which in-
clude pretreatment with rocuronium [4], atracurium [5], lignocaine [5], calcium 
[6], ketorolac, diclofenac sodium [6], diazepam, magnesium sulphate [7], thi-
opentone sodium [8], d-tubocurare and vecuronium [9]. It was noticed that 
many studies have not been carried out in this sub region on trials in attempt to 
reduce the complications associated with Suxamethonium which is the common 
readily available short acting muscle relaxants available. 

This study aimed at studying the efficiency and potency of magnesium sul-
phate in reducing muscle fasciculation and increment in serum potassium asso-
ciated with suxamethonium use. 

2. Material and Methods 

This randomized double bind study was conducted at LAUTECH Teaching 
Hospital between March and December 2021 on fifty six ASA1-11 aged 40 - 60 
years being planned for lower abdominal surgeries under general anesthesia… 
The patients were randomized into two groups; M and S by picking from enve-
lopes that contained computer generated table of random numbers. The com-
puter generated numbers were put in an opaque envelope all in box. Patients 
were made to pick from the box without replacement. Patients were examined 
both generally and systemically, while basic investigations like Packed Cell Vo-
lume, Electrolyte urea & creatinine were done and blood grouped and cross-
matched if there is likelihood of transfusion. Patients were premedicated on oral 
diazepam 10 mg nocte and were fasted overnight. A resident doctor in the de-
partment prepared the intervention drugs M and S both in 10 mls Needle and 
syringe. On the morning of surgery patients were brought to the theatre, after 
general check on the equipments have been done. Drugs for general anesthesia 
were well labelled, thereafter, a 20 G venous cannula was placed on the dorsum 
of a patient’s hand, blood sample was taken for baseline serum potassium and 
Normal saline was commenced. Three minutes before induction of anesthesia in 
patients in M group 6 mg/kg of magnesium sulphate diluted in 10 ml normal sa-
line was injected intravenously and 10 ml of normal saline was injected intrave-
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nously into patients in S group. After injecting the study drugs, 0.6 mg of atro-
pine was given followed by 2 mg/kg of propofol. Following the loss of eyelid ref-
lex, 1.5 mg/kg of succinylcholine was injected intravenously and patients were 
ventilated with 100% oxygen. Fasciculation was measured immediately after the 
administration of succinylcholine as shown in Table 1. “No visible fasciculation” 
was termed Nil and scored 0; “Very fine fingertip or facial muscle movements”, 
Mild and 1; “Minimal fasciculation on trunk and extremities”, Moderate and 2; 
and “Vigorous fasciculation on trunk and extremities” The degree of fascicula-
tion were noted as well as the duration were noted.  

After fasciculation, the values of heart rate and blood pressure were measured 
and recorded, and tracheal intubation was performed. Immediately after intuba-
tion serum potassium sample was taken. The maintenance of anesthesia was 
continued using a mixture of oxygen, nitrous oxide and halothane. After 5 mi-
nutes of tracheal intubation, the values of heart rate and blood pressure were 
obtained and recorded again. For maintenance of muscle relaxation IV pancu-
ronium was used at dose of 0.1 mg/kg. At the end of the surgery, muscle relaxa-
tion was reversed using neostigmine and atropine. After the desired spontaneous 
ventilation, the patients were extubated. The patients were transferred to re-
covery room and later to the ward where postoperative analgesia. The re-
searcher was blinded to the contents of the needle and syringes. The M and S 
grouped were uncoded as magnesium sulphate and normal saline at the end of 
the study.  

3. Data Analysis 

Data was analyzed using SPSS version 16 Measure of association was determined 
using the chi square test for categorical variables and the student t test for con-
tinuous variables. A p value of less than 0.05 was considered significant.  

4. Results 

There was no significant difference in terms of age, body weight and sex between 
two groups (Table 1), they were evenly distributed in terms of demography. In 
Magnesium sulphate group 8 (28%) out of the 28 patients had fasciculations, 
whereas 27 (96.4%) out of the 28 patients had fasciculations in saline group S. 

In terms of severity of fasciculations out of the 8 patients that fasciculated in 
the magnesium sulphate group (representing 28% of the total population); ma-
jority of them 6 had only grade 1 fasciculation while majority of the saline group  
 
Table 1. Comparison of demographic data between the groups. 

VARIABLE GROUP M GROUP S P value 

AGE 32.84 ± 8.46 34.64 ± 9.42 0.06 

WEIGHT 58.20 ± 6.74 58.74 ± 6.82 0.07 

SEX (M/F) 15/13 14/14 0.065 
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Table 2. Incidence of fasciculation. 

 GROUP M N (%) GROUP S N (%) P value 

Incidence of myalgia 8 (28) 27 (96.4) 0.0001 

 
Table 3. Severity of fasciculation. 

Severity of  
fasciculation 

Group M N (%) 
N = 28 

Group S N (%) 
N = 28 

P value 

0 22 (78.6) 1 (3.6) 0.00001 

1 6 (21.4) 5 (17.9) 0.006 

2 2 (7.1) 9 (32.1) 0.005 

3 0 (0) 13 (46.4) 0.00001 

 
Table 4. Average serum potassium change between both groups. 

Groups 
Pre induction  

serum potassium 
Post op Serum  

Potassium 
P Value 

Group M 3.52 ± 0.42 3.54 ± 0.44 0.075 

Group S 3.34 ± 0.38 3.89 ± 0.62 0.04 

 
had severe fasciculation with significant p values as shown above (Table 2 & 
Table 3). 

The Serum potassium changes between the preinduction and postoperative 
values were significant between the two groups p values 0.075 and 0.04 respec-
tively (Table 4). 

5. Discussion 

Succinylcholine is a quaternary ammonium depolarizing muscle relaxant. It 
produces sustained depolarization of prejunctional membrane of neuromuscular 
junction without repolarization resulting in initially fasciculation followed by 
muscle relaxation [10]. It has rapid onset and short duration of action. It pro-
vides ideal intubation conditions and it is a drug of choice for short day case 
procedures requiring tracheal intubation. However, these advantages of succi-
nylcholine are compromised because of postoperative myalgia and other side ef-
fects in these patients. Exact mechanism of succinylcholine induced myalgia is 
still unknown. However, according to some proposed mechanisms, sustained 
muscle contractions cause increased calcium ion concentration in cytoplasm of 
muscle cells and cause degradation of cell membrane phospholipid resulting in 
increased release of free fatty acids and free radicals. These free fatty acids and 
free radicals actually cause muscle injury resulting in postoperative myalgia [11]. 

Several methods had been tried to attenuate the side effects of suxametho-
nium, however our study aimed at determining the efficacy of magnesium pre-
treatment in reducing fasciculations and increase in serum potassium associated 
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with suxamethonium administration. 
Our study has shown that there was only few incidence of fascuculations with 

magnesium pretreatment compared with the saline group. It was also demon-
strated that the few fasciculations observed in the magnesium sulphate group 
were mild. The serum potassium levels were significantly affected in the saline 
group when compared with the magnesium sulphate group. No complication 
was observed in the magnesium sulphate group while the vital signs were com-
parable in both groups.  

Other studies that investigated the effects of magnesium sulfate on reducing 
fasciculation after using anaesthetic drugs, demonstrated that magnesium sulfate 
can reduce the severity of fasciculation [4] [5] [6]. 

6. Conclusion 

Magnesium sulfate can prevent and reduce the degree of fasciculation after suc-
cinylcholine and also attenuate increase in serum potassium associated with 
suxamethonium administration. Therefore it can be used to prevent fascicula-
tion. 

Recommendation 

In situations where suxamethonium could not be avoided for specific reasons, its 
side effects could be attenuated with magnesium sulphate. 
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