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Abstract 

Background and Objectives: Magnesium sulfate (MgSO₄) has gained increasing attention in 
anaesthesiology due to its analgesic, muscle-relaxant, and hemodynamic-stabilizing properties. 
Acting as a calcium channel antagonist, magnesium reduces presynaptic acetylcholine release and 
potentiates the effects of neuromuscular blocking agents. The aim of this review is to evaluate the 
clinical role of intravenous magnesium sulfate as an adjuvant for enhancing neuromuscular blockade 
(NMB) during general anesthesia based on a summary of the available data. Materials and Methods: 
A narrative review of the literature was conducted, including clinical studies published between 1978 
and 2025. The analysis comprised 18 randomized controlled trials (RCTs), 1 systematic review with 
meta-analysis, and 1 retrospective population-based cohort study. The included studies evaluated 
the interaction between MgSO₄ and depolarizing or non-depolarizing neuromuscular blocking 
agents in adult patients undergoing general anesthesia. Outcomes of interest included onset, 
duration, recovery of neuromuscular block, intubation conditions, required relaxant dose, effects 
during rapid sequence induction, and safety. Results: The majority of randomized trials demonstrate 
that magnesium sulfate accelerates the onset and prolongs the duration of neuromuscular blockade 
induced by non-depolarizing agents. Some clinical studies reported improved intubation conditions 
and reduced relaxant dose requirements. Data regarding recovery and reversal of neuromuscular 
block are heterogeneous. Magnesium pretreatment was associated with reduced fasciculations, 
myalgia, and potassium release after succinylcholine (SCh). The reviewed studies reported no serious 
adverse events or clinically significant hemodynamic instability at doses of 30–60 mg/kg. 
Conclusions: Intravenous magnesium sulfate is a valuable pharmacological adjuvant in anesthesia, 
enhancing neuromuscular blockade and improving intubation conditions while allowing dose 
reduction of neuromuscular blockers. Its use requires strict quantitative monitoring of 
neuromuscular transmission (NMT). Future large-scale, standardized trials should define optimal 
dosing strategies and long-term safety. 

Keywords: magnesium sulfate; neuromuscular block; anaesthesia; muscle relaxants; onset time; 
rapid sequence induction; recovery; reversal 

1. Introduction

Deep neuromuscular relaxation is an essential component of modern general anesthesia,
particularly in laparoscopic, robotic, and complex abdominal procedures. Adequate muscle 
relaxation improves surgical conditions, reduces intra-abdominal pressure, and may decrease 
postoperative pain and perioperative complications. 

Magnesium sulfate has long been used in clinical medicine, most notably in obstetrics and 
cardiology. In anaesthesiology, magnesium exerts multiple effects relevant to perioperative 
management, including analgesia, attenuation of sympathetic responses, and modulation of 
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neuromuscular transmission. By blocking voltage-gated calcium channels, magnesium reduces 
presynaptic acetylcholine release at the neuromuscular junction and enhances the effect of non-
depolarizing neuromuscular blocking agents. 

Despite accumulating evidence, the clinical significance of magnesium sulfate as an adjuvant to 
neuromuscular blockers remains a topic of debate, with heterogeneous results reported across 
studies. The present review summarizes and critically analyzes available clinical evidence regarding 
the effects of magnesium sulfate on neuromuscular blockade and its potential role in contemporary 
anaesthetic practice. 

2. Materials and Methods 

This review included clinical studies investigating the muscle-relaxant effects of intravenous 
magnesium sulfate in adult patients undergoing general anesthesia. The literature search covered 
publications from 1978 to 2025 and was conducted using PubMed and DeepDyve databases. 

Search terms included magnesium sulfate, neuromuscular block, anesthesia, onset, duration, 
recovery, reversal, and rapid sequence induction. 

Eligible studies comprised randomized controlled trials, systematic reviews with meta-analyses, 
and retrospective cohort studies evaluating the interaction between magnesium sulfate and 
depolarizing or non-depolarizing neuromuscular blocking agents. Analyzed outcomes included the 
onset and duration of neuromuscular blockade, recovery characteristics, intubation conditions, 
required relaxant doses, adverse effects, and hemodynamic parameters. 

3. Results 

As early as 1978, Evron S. et al. published a study investigating the effect of magnesium sulfate 
administration in the treatment of eclampsia and its influence on neuromuscular relaxants used 
during general anesthesia [1]. This was one of the first reports suggesting that magnesium may 
prolong the action of non-depolarizing muscle blockers. In this historical context, researchers 
proposed that magnesium affects neuromuscular function and subsequently investigated this effect 
more thoroughly. 

3.1. Effect on Depolarizing Neuromuscular Blockers 

Several clinical investigations have examined the interaction of MgSO₄ with the depolarizing 
relaxant succinylcholine. 

James MF, Cork RC, and Dennett JE demonstrated in a RCT that magnesium, administered prior 
to the neuromuscular blocker, did not alter the main characteristics of paralysis, but significantly 
attenuated the increase in serum potassium levels (p < 0.01)[2]. 

Stacey MR et al. evaluated the effect of magnesium sulfate on succinylcholine-related 
complications during rapid sequence induction (RSI). They reported a clear reduction in the 
incidence of fasciculations in the magnesium group, while serum potassium levels and the occurrence 
of postoperative myalgia remained comparable between groups [3].  

Kumar M et al. investigated pretreatment with magnesium sulfate (40 mg/kg) combined with 
propofol for induction of anesthesia. In contrast to previous findings, their results revealed a clinically 
meaningful decrease in both the frequency and severity of fasciculations (p < 0.001) as well as 
postoperative myalgia (p < 0.002) in the magnesium group [4]. 

3.2. Effect of Magnesium Sulfate Pretreatment on the Onset of NMB 

A significant proportion of the RCTs investigated the effect of pre-administration of MgSO4 on 
the onset of NMB induced by various non-depolarizing muscle relaxants. James MF, Schenk PA and 
van der Veen BW found that pretreatment with MgSO4 did not lead to a clinically significant change 
in the onset of action of pancuronium, nor improved intubation conditions [5].  
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Similarly, Kussman B et al. reported that MgSO4 did not substantially speed the onset of NMB 
induced by rocuronium [6].  

All other RCTs, however, demonstrated a faster onset of NMB induced by various non-
depolarizing muscle relaxants after pretreatment with MgSO4. Fuchs-Buder T, Wilder-Smith OH, 
Borgeat A and Tassonyi E observed a more rapid onset of vecuronium-induced NMB after MgSO4 
administration [7]. 

Wu HL et al. demonstrated that the time to reach maximal NMB after atracurium administration 
was significantly shorter in the magnesium group compared to control (p < 0.01) [8].  

Only a year later, Czarnetzki et al. confirmed that pretreatment with MgSO₄ significantly 
accelerated the onset of rocuronium-induced neuromuscular blockade (by approximately 35%) and 
reduced variability in onset time [9]. 

Subsequent studies reported similar results. Rotava et al. concluded that, in oncology patients 
older than 60 years, pretreatment with MgSO₄ significantly reduced the onset time of rocuronium-
induced neuromuscular blockade [10].  

Sun H et al. confirmed these findings in their RCT [11]. 

3.3. Effect of Magnesium Sulfate on the Duration of Neuromuscular Blockade 

With respect to the duration of NMB, data from the RCTs are inconsistent. The majority of them 
demonstrated prolongation after pretreatment with MgSO₄ [1,6–9,11], whereas only three studies did 
not find an increased duration [3,4,12]. 

According to Fuchs-Buder T, Wilder-Smith OH, Borgeat A and Tassonyi E, the duration of 
vecuronium-induced NMB was nearly doubled (43.3 min vs 25.2 min) with MgSO4 pretreatment [7].  

Queiroz Rangel Micuci AJ et al. found that MgSO4 increased both the duration of intense NMB 
(TOF = 0, PTC = 0) and the period of no response, but the duration of deep NMB (TOF = 0, PTC ≥ 1) 
was similar in both groups [13]. 

3.4. Recovery and Reversal of Neuromuscular Block 

Regarding recovery from NMB, half of the studies examining this measure reported prolonged 
recovery time [7–9,14].  

Fuchs-Buder T, Wilder-Smith OH, Borgeat A, Tassonyi E [7] and Wu HL et al. [8] found that 
magnesium sulfate significantly extended the recovery period compared with the control groups.  

Czarnetzki C et al. demonstrated that MgSO4 prolonged the overall time to reversal of the block 
by about 25%. The average recovery duration was 73.2 min with MgSO4 vs 57.8 min with placebo (p 
= 0.003) [9]. 

Fuchs-Buder, Ziegenfuss, Lysakowski, and Tassonyi showed that neostigmine antagonism (0.02 
mg/kg) proceeded more slowly in patients pretreated with MgSO₄. After 5 minutes, T1 recovery 
reached 43% in the MgSO₄ group compared with 66% in controls, and after 10 minutes, 60% versus 
83% (p < 0.01). The TOF ratio likewise demonstrated more delayed reversal in the MgSO₄ group. 
Patients in the MgSO₄ group also exhibited significantly slower spontaneous recovery than controls, 
with T1 values of 21% versus 38% after 5 minutes and 35% versus 61% after 10 minutes (p < 0.01). 
Although the maximum assisted recovery between minutes 6 and 10 was similar in both groups, 
recovery during the first 5 minutes progressed more slowly in the MgSO₄ group. The authors 
attributed this finding to delayed spontaneous recovery rather than to a reduced effect of neostigmine 
[14]. 

Other RCTs did not observe significant differences between the two groups in recovery time or 
recovery indices (RI) [5,10,11,15]. 

3.5. Intubation Conditions 

Some of the studies examined intubation conditions after pretreatment with MgSO4. 
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James MF, Schenk PA and van der Veen BW found no improvement in intubation conditions 
when magnesium sulfate preceded pancuronium administration [5]. 

Fuchs-Buder T, Wilder-Smith OH, Borgeat A and Tassonyi E found that pretreatment with 
MgSO4 improved intubation conditions with vecuronium, making them comparable to those with 
succinylcholine [7].  

In a clinical study, Kim MH et al. allocated ninety-two patients undergoing general anesthesia 
to four groups: a control group, a rocuronium priming group (0.06 mg/kg + 0.54 mg/kg), a magnesium 
pretreatment group (50 mg/kg), and a combined magnesium and rocuronium-priming group. The 
authors reported that the combination of magnesium sulfate and rocuronium priming provided the 
best conditions for tracheal intubation compared with the other groups [12]. 

Sun H et al. concluded that magnesium sulfate, used as an adjuvant to rocuronium, improved 
intubation conditions without requiring an increased relaxant dose [11]. 

Paul G et al. conducted a double-blind RCT comparing the onset time of paralysis and intubation 
conditions in three different approaches for RSI: succinylcholine (1 mg/kg), rocuronium (0.9 mg/kg), 
and rocuronium with prior magnesium sulfate (60 mg/kg). The authors demonstrated that the 
rocuronium–magnesium combination provided excellent intubation conditions in all patients in that 
group [16]. 

3.6. Dose-Sparing Effect 

A limited number of studies have investigated the effect of MgSO₄ administration on the dose 
of non-depolarizing muscle relaxants. 

Fuchs-Buder, Wilder-Smith, Borgeat, and Tassonyi demonstrated that magnesium sulfate 
reduced the effective doses (ED₅₀ and ED₉₀) of vecuronium by approximately 25% compared with the 
control group [7]. 

Han J et al. conducted an RCT examining the influence of magnesium on the dose of rocuronium 
required for deep NMB during robot-assisted laparoscopic prostatectomy. They showed that 
magnesium reduced the dose of rocuronium needed for deep muscle relaxation by approximately 
20%, without affecting the recovery time after sugammadex administration [15]. 

3.7. Rapid Sequence Induction 

Clinical studies have also explored the role of magnesium in RSI. 
Czarnetzki C et al. published an RCT investigating the effects of MgSO4 pretreatment on the 

onset and recovery of rocuronium-induced neuromuscular block during propofol anesthesia. The 
results showed that MgSO4 reduced the onset time of NMB by about 35% (77 s with MgSO4 vs 120 s 
with placebo; p < 0.001). According to the authors, this combination could be a promising alternative 
to succinylcholine for RSI, offering a shorter and more predictable onset of relaxation. However, they 
emphasized the need for additional clinical studies to evaluate its practical application and to 
establish safe limits and optimal dosing for the co-administration of magnesium with muscle 
relaxants, thereby minimizing unnecessary risk [9]. 

Kim MH et al. examined whether a combination of magnesium sulfate and rocuronium priming 
could accelerate NMB onset during RSI compared to the use of each method alone. The results 
demonstrated that the combination of magnesium sulfate and rocuronium priming produced the 
shortest onset time (55 s) and the best conditions for tracheal intubation compared to the other groups 
[12]. 

Ghodraty MR et al. conducted an RCT examining the effects of magnesium on neuromuscular 
relaxation with cisatracurium during induction of anesthesia. The authors investigated whether 
magnesium as an adjuvant speeds the onset of muscle relaxation, thereby reducing the risk of 
aspiration. However, they concluded that the magnesium-shortened onset time was not significant 
enough to justify its use in combination with cisatracurium for RSI [17].  

Czarnetzki C et al. in a double-blind RCT compared the effect of administering magnesium 
sulfate before rocuronium versus succinylcholine for RSI. Their data analysis showed no superiority 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 February 2026 doi:10.20944/preprints202602.0123.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202602.0123.v1
http://creativecommons.org/licenses/by/4.0/


 5 of 12 

 

of the magnesium–rocuronium combination over succinylcholine in terms of providing excellent 
intubation conditions (46% vs 45%). However, the magnesium–rocuronium group had fewer 
undesirable effects (11% vs 28%). Interestingly, the study noted a higher percentage of excellent 
intubation conditions in women, especially in those receiving magnesium–rocuronium. Although 
this combination did not provide better intubation conditions, it may be an appropriate alternative 
in situations when succinylcholine is contraindicated. According to the authors, this study provides 
important information for anaesthesiologists, expanding the options for RSI and highlighting the 
potential safety advantages of the magnesium–rocuronium combination for patients [18]. 

Paul G et al. conducted a double blind RCT comparing the onset time of paralysis and intubation 
conditions in three different RSI approaches: succinylcholine (1 mg/kg), rocuronium (0.9 mg/kg), and 
rocuronium with prior magnesium sulfate (60 mg/kg). Succinylcholine exhibited the fastest action – 
on average 65 seconds. Rocuronium with magnesium acted significantly faster (82 seconds) than 
rocuronium alone (102 seconds). The rocuronium–magnesium combination provided excellent 
intubation conditions for all patients in this group. Succinylcholine produced the most rapid onset, 
but the rocuronium–magnesium combination provided better intubation conditions and stable 
hemodynamics [16]. 

3.8. Without Muscle Relaxant 

Aissaoui Y et al. published the results of a double-blind RCT titled “Magnesium sulfate: an 
adjuvant to tracheal intubation without muscle relaxant,” conducted in 60 patients. Before induction 
of anesthesia with propofol and fentanyl, patients received either 45 mg/kg MgSO4 in 100 mL saline 
(Mg group, n = 30) or the same volume of plain saline (control group, n = 30). Intubation conditions 
were assessed by an anaesthesiologist using the Copenhagen Consensus Conference criteria: ease of 
laryngoscopy, vocal cord position, and response to intubation or cuff inflation (cough or 
diaphragmatic movement). Intubation conditions were defined as acceptable (excellent or good) or 
unacceptable (poor). Clinically acceptable intubation conditions were observed more often in the Mg 
group compared to control: 25 patients (83%) vs 18 patients (60%) (p = 0.042). There were no failed 
intubations. According to the authors, this finding is remarkable since it creates the possibility for 
“relaxant-free” anesthesia in certain cases by using magnesium to achieve the needed intubation 
conditions [19]. 

3.9. Safety and Hemodynamic Effects 

None of the clinical studies reported any serious complications following the administration of 
MgSO4 at the doses used (30 to 60 mg/kg). Reports included hot flushes [7,12], pain at the injection 
site, and a single case of bradycardia [16]. 

With respect to hemodynamics, the studies reported similar parameters between groups, and 
only one study noted a suppression of the hemodynamic response to laryngoscopy after MgSO4 
administration [16]. 

3.10. Meta-Analysis 

Sun H et al. conducted a meta-analysis investigating the efficacy of MgSO4 as an adjuvant to 
rocuronium in general anesthesia. The aim was to clarify the effects of MgSO4 administration on 
neuromuscular block parameters and intubation conditions. The authors conducted a systematic 
review of RCTs using multiple databases up to May 2020. Eleven RCTs with 460 patients were 
included. The results demonstrated that MgSO4 significantly accelerates the onset and prolongs the 
clinical duration of rocuronium-induced NMB. The study found no significant difference in the 
recovery index of neuromuscular blockade between the magnesium and control groups. MgSO4 
improves intubation conditions, increasing the percentage of excellent and clinically acceptable 
conditions. The conclusion is that MgSO4 as an adjuvant to rocuronium can improve NMB and 
intubation conditions without requiring an increased relaxant dose. However, the authors 
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emphasized that clinical heterogeneity and limited evidence quality require cautious interpretation 
of the results [11]. 

Figure 1 and Table 1 summarize the evidence from the clinical studies. Table 2 and Figure 2 
illustrate the main clinical effects of magnesium sulfate. 

 

Figure 2. Clinical Study Outcomes on Magnesium Sulfate. 

Table 2. Overview of Clinical Studies Investigating the Muscle-Relaxant Effects of Magnesium Sulfate. 

Author/Year Study Type 
Relaxant/Patient

s 
Main Finding Mg Effect 

1978 Evron S 
Observation

al study 
NDMR 

Prolonged action of 

NDMR 
Positive 

1986 James MF RCT SCh n=20 Suppresses serum K+ 
Neutral/Partiall

y positive 

1991 James MF RCT 
Pancuronium 

n=20 
No significant effect Neutral 

1995 Stacey MR RCT SCh n=20 

Reduced fasciculations, 

no effect on K+ or 

myalgia 

Positive 

1995 Fuchs-

Buder T 
RCT 

Vecuronium 

n=125 

Faster onset and 

duration; improved 

intubation 

Positive 

1997 Kussman B RCT 
Rocuronium 

n=30 

No faster onset, 

prolonged duration 

Neutral/Negati

ve 

1999 Fuchs-

Buder T 
RCT Vecuronium n=48 

Slower reversal with 

neostigmine 
Negative 

2009 Wu HL RCT Atracurium n=30 
Faster onset, prolonged 

NMB 
Positive 

2010 Czarnetzki 

C 
RCT 

Rocuronium 

n=80 

Faster onset (~35%), 

prolonged NMB 
Positive 

0
1
2
3
4

Nu
m

be
r o

f S
tu

di
es

Summary of clinical studies on the muscle-relaxant 
effect of magnesium sulfate

Positive Neutral/Partially positive
Neutral Neutral/Negative
Negative
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Author/Year Study Type 
Relaxant/Patient

s 
Main Finding Mg Effect 

2012 Kim MH RCT 

Priming with 

Rocuronium vs 

Mg n=92 

Fastest onset and best 

intubation with Mg + 

priming 

Positive 

2012 Aissaoui Y RCT 

Intubation 

without relaxant 

n=60 

Improved intubation 

conditions (83% vs 60%) 
Positive 

2012 Ghodraty 

MR 
RCT 

Cisatracurium 

n=88 

No significant 

acceleration of onset 
Neutral 

2012 Kumar M RCT 
SCh + Propofol 

n=60 

Reduced fasciculations 

and myalgia 
Positive 

2013 Rotava P RCT 
Rocuronium 

n=64 (>60 yrs) 
Faster onset of NMB Positive 

2019 Queiroz 

Rangel Micuci AJ 
RCT 

Rocuronium 

n=60 

Increased duration of 

intense NMB; no change 

in deep NMB 

Positive 

2021 Sun H 
Meta-

analysis 

Rocuronium 11 

RCTs, n=460 

Faster onset, prolonged 

NMB, improved 

intubation 

Positive 

2021 Han J RCT 
Rocuronium 

n=70 

Reduced Rocuronium 

dose by 20% 
Positive 

2021 Czarnetzki 

C 
RCT 

RSI; Rocuronium 

+ Mg vs SCh 

n=280 

Similar intubation; 

fewer side effects in Mg 

group 

Positive 

2023 Song IA 
Retrospecti

ve cohort 

Various n=253538 

oncologic 

No faster onset, 

prolonged NMB 
Neutral 

2025 Paul G RCT 

RSI; SCh vs 

Rocuronium vs 

Roc + Mg n=135 

Excellent intubation 

conditions; stable 

hemodynamics 

Positive 
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Figure 2. Mechanisms of Action and Clinical Effects of MgSO4 in Anesthesia. 

Table 2. Clinical Effects and Relevance of MgSO4 on NMB. 

Clinical Aspect Effect of Magnesium Sulfate Clinical Implications 

Onset of 

neuromuscular block 

Accelerated onset of non-depolarizing 

neuromuscular blockade (up to ~30–

35% in several RCTs) 

Faster achievement of optimal 

intubation conditions; useful 

during rapid sequence induction 

Depth of 

neuromuscular block 

Enhanced intensity and quality of 

blockade 

Improved surgical conditions, 

particularly in laparoscopic and 

robotic procedures 

Duration of 

neuromuscular block 

Prolonged duration of neuromuscular 

blockade 

Requires dose adjustment of 

neuromuscular blocking agents 

and strict monitoring 

Recovery from 

blockade 

Variable effects; delayed spontaneous 

recovery reported in some studies 

Emphasizes the importance of 

quantitative neuromuscular 

monitoring and appropriate 

reversal 

Dose of non-

depolarizing NMBAs 

Reduction of effective dose by 

approximately 20–25% 

Lower total neuromuscular 

blocker exposure and potential 

reduction of dose-related adverse 

effects 

Succinylcholine -

related effects 

Reduced fasciculations, postoperative 

myalgia, and potassium release 

Improved safety profile, 

particularly in patients at risk of 

hyperkalemia 
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Clinical Aspect Effect of Magnesium Sulfate Clinical Implications 

Intubation 

conditions 

Improved intubation conditions when 

combined with rocuronium or 

vecuronium 

Potential alternative to 

succinylcholine  in selected 

patients 

Hemodynamic 

effects 

Generally stable hemodynamics at 

doses of 30–60 mg/kg 

Suitable for routine clinical use in 

anaesthetic practice 

Safety profile 

Mild and transient adverse effects 

reported (e.g., flushing, injection site 

discomfort) 

Magnesium sulfate is well 

tolerated when used with 

appropriate dosing and 

monitoring 

4. Discussion 

Studies conducted from 1978 to the present have examined the interaction of MgSO₄ with 
succinylcholine and with the non-depolarizing neuromuscular blockers pancuronium, vecuronium, 
atracurium, cisatracurium, and rocuronium. These studies analyzed the effects of magnesium 
pretreatment on fasciculations, postoperative myalgia, serum potassium levels, neuromuscular 
blockade onset, duration of muscle relaxation and recovery, intubation conditions, and relaxant dose 
requirements. 

Across the analyzed randomized controlled trials, magnesium sulfate was predominantly 
administered as a single intravenous bolus prior to neuromuscular blocker administration. 
Continuous infusion was used only in the studies by Rotava P et al. [10] and Han et al. [15]. 

Several studies have explored the use of MgSO₄ in combination with neuromuscular blockers to 
accelerate the onset of relaxation during rapid sequence induction. Some randomized controlled trials 
also evaluated potential complications and hemodynamic effects. Although the results across studies 
are mixed, the majority demonstrate that MgSO₄ shortens the time to onset, prolongs the clinical 
duration of neuromuscular blockade, improves intubation conditions, and reduces the required 
doses of neuromuscular blocking agents. 

The combination of magnesium and non-depolarizing neuromuscular blockers may serve as an 
alternative to succinylcholine for RSI. When administered before succinylcholine, MgSO₄ may also 
reduce the incidence of fasciculations, postoperative myalgia, and elevations in serum potassium 
levels. 

Nearly half of the randomized controlled trials investigating recovery from neuromuscular 
blockade reported no significant differences in the recovery index between magnesium and control 
groups. The clinical studies described only minor adverse effects at the administered doses (30–60 
mg/kg), including a transient sensation of warmth, injection site discomfort, and a single reported 
case of bradycardia. No clinically significant changes in hemodynamic parameters were observed. 
Only one study reported attenuation of the hemodynamic response to laryngoscopy following 
MgSO₄ administration. 

Nevertheless, clinical heterogeneity and the limited quality of evidence warrant cautious 
interpretation of these findings. Additional high-quality, large-scale randomized controlled trials are 
required to confirm the observed effects. Although available data indicate no evidence of harm 
associated with clinically used doses of MgSO₄, long-term safety data remain limited. Most 
randomized controlled trials highlight the potential benefits of magnesium use in anesthesia while 
also emphasizing the need for more robust evidence to clarify unresolved issues. Safe clinical 
application requires strict quantitative neuromuscular monitoring and appropriate dose adjustment 
of neuromuscular blocking agents. 

Overall, the analyzed evidence supports the role of magnesium sulfate as an effective adjuvant 
in anesthesia, particularly for enhancing non-depolarizing neuromuscular blockade. Its ability to 
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accelerate onset, prolong block duration, and improve intubation conditions is clinically relevant in 
the context of modern surgical techniques. The observed delay in recovery further underscores the 
importance of quantitative neuromuscular monitoring when magnesium is incorporated into 
anaesthetic practice. 

Despite the promising evidence, heterogeneity among study designs, dosing regimens and 
outcome measures limits direct comparisons across trials. Well-designed, large-scale randomized 
controlled studies are needed to establish standardized protocols and to define optimal dosing 
strategies for magnesium sulfate in anesthesia. 

5. Practical Clinical Implications 

The available clinical evidence indicates that intravenous magnesium sulfate can be effectively 
integrated into contemporary anaesthetic practice as an adjuvant to neuromuscular blocking agents. 
Its administration before induction of anesthesia may accelerate the onset and enhance the depth of 
neuromuscular blockade. This effect is clinically relevant in settings requiring rapid and reliable 
muscle relaxation, including rapid sequence induction, laparoscopic, robotic, and major abdominal 
surgery. 

The dose-sparing effect of magnesium sulfate allows for a reduction in the total amount of non-
depolarizing neuromuscular blockers required to achieve adequate surgical conditions. This may 
contribute to a lower incidence of dose-related adverse effects and supports more individualized 
dosing strategies. In addition, magnesium pretreatment may reduce succinylcholine-associated 
complications, such as fasciculations, postoperative myalgia, and potassium release, which is 
particularly relevant in patients at risk of hyperkalemia. 

From a safety perspective, magnesium sulfate appears to be well tolerated at clinically used 
doses (30–60 mg/kg). Given its potential to prolong neuromuscular blockade and delay spontaneous 
recovery, routine use of objective monitoring and appropriate dose adjustment of neuromuscular 
blockers are essential to minimize the risk of residual neuromuscular block. 

Overall, magnesium sulfate represents a low-cost, widely available, and clinically useful 
pharmacological adjuvant that can improve intubation conditions, optimize neuromuscular 
blockade, and enhance perioperative management when used judiciously and with appropriate 
monitoring. 

These considerations may assist anaesthesiologists in selecting appropriate neuromuscular 
management strategies adjusted to individual patient and procedural requirements. 

6. Conclusions 

Analysis of the available data indicates that intravenous magnesium sulfate is a valuable 
pharmacological adjuvant in anesthesia with a proven effect on neuromuscular transmission, 
resulting in enhanced muscle relaxation. Evidence from the literature demonstrates that magnesium 
administration can accelerate the onset and improve the quality and intensity of neuromuscular 
blockade, leading to improved conditions for tracheal intubation and surgical intervention. Its dose-
sparing effect on non-depolarizing neuromuscular blocking agents may reduce dose-related adverse 
effects and broaden its clinical utility. 

The limitations of the existing evidence include small sample sizes, heterogeneity in study 
designs, and variability in methodologies. Larger, well-designed clinical trials are required to define 
optimal dosing strategies, clarify indications and contraindications, and establish long-term safety. 
Although several advantages have been demonstrated, the use of magnesium sulfate remains limited 
in routine anaesthetic practice. 

From a clinical perspective, magnesium sulfate represents a safe and effective adjuvant that may 
contribute to improved intraoperative and postoperative outcomes through its effects on 
neuromuscular blockade, analgesia, and hemodynamic stability. Its incorporation into anaesthetic 
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practice should be accompanied by strict quantitative neuromuscular monitoring to ensure optimal 
dosing, facilitate recovery, and minimize the risk of residual neuromuscular blockade. 
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