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Background 
Magnesium sulfate has been considered a versatile anesthetic adjunct in the past, 
though its analgesic potential remains controversial. The discovery of its ability to block 
the N-methyl-D-aspartate receptor in the central nervous system has generated 
increasing interest in its use as a multimodal analgesic adjunct. Detrimental opioid-
related side effects, as well a growing concern for opioid misuse, has heightened the 
desire to discover and use alternative agents for pain control. Many current Enhanced 
Recovery After Surgery (ERAS) protocols include intravenous (IV) magnesium sulfate 
as a component of the opioid-sparing anesthetic plan. In the featured case report, a 46-
year-old morbidly obese female (BMI 42 kg/m2)  presented for a robotic gastric sleeve 
for weight loss. This patient was at an increased risk for opioid-related adverse effects 
due to a history of obstructive sleep apnea and class III morbid obesity. As part of the 
facility’s ERAS protocol, the patient received celecoxib, acetaminophen, gabapentin, 
lidocaine, magnesium, fentanyl, ketamine, and ketorolac. Magnesium sulfate was given 
as a 2 g IV bolus after induction and prior to surgical incision. Throughout the 
maintenance phase, hemodynamic stability was maintained with 2 lactated ringers 250 
mL boluses and 5 phenylephrine 100 mcg boluses for periods of hypotension. Vital 
signs were stable in the post-anesthesia care unit (PACU) with nonlabored spontaneous 
respirations and no dysrhythmias or ectopy. The patient was arousable and able to 
follow commands. When reassessed 45 minutes after PACU arrival, the patient was 
awake, alert, and resting comfortably. The patient had been weaned to room air and the 
SpO2 was 97%. The patient complained of occasional incisional pain with a numeric 
pain scale rating of 3/10 but did not request analgesics.  
 
Clinical Question 
Is magnesium sulfate effective and safe when given as an anesthetic adjunct in ERAS 
protocols, and can this agent reduce the amount of opioids and anesthetic agents given 
perioperatively? 
 
Evidence Based Discussion 
While not considered analgesic when given alone, magnesium sulfate’s combination 
with various other analgesic agents demonstrates effectiveness in pain reduction. 
Exogenously administered magnesium sulfate allows for a reduction in both IV and 
volatile anesthetics, as well as opioids and neuromuscular blocking agents. 
Researchers report lower postoperative visual analog scale scores (and equivalents), 
bispectral index scores, and opioid consumption when magnesium is given as an 
anesthetic adjunct. When combined with local anesthetics for regional anesthesia, 
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several studies include data validating the effectiveness and safety of this practice as 
well. Magnesium’s opposition to calcium-induced release of acetylcholine at the 
neuromuscular junction results in muscle relaxation, and its reduction in catecholamine 
release from the adrenal glands reduces the sympathetic response to stress (including 
laryngoscopy). Researchers also point out its ability to reduce shivering and agitation 
postoperatively, as well as decrease both PACU and hospital lengths of stay. While the 
most frequently reported side effects are hypotension and bradycardia, magnesium 
sulfate is considered to have a high therapeutic index and very few hemodynamic 
effects when compared to placebos and other analgesic agents. These characteristics 
make magnesium sulfate especially beneficial for certain population groups, such as 
those with morbid obesity. These patients are at an increased risk for perioperative 
hypoxemia and ventilatory failure due to their reduced functional residual capacity, low 
oxygen reserves, and increased oxygen consumption. They are also likely to have 
obstructive sleep apnea, making opioid-induced respiratory depression even more 
dangerous. While magnesium sulfate appears to be safe for anesthetic use, 
contraindications include renal insufficiency/failure, atrioventricular block and 
neuromuscular disease.  
 
Translation to Practice 
While the analgesic property of magnesium sulfate is debatable, more recent research 
includes evidence of its value and reliability as an anesthetic- and opioid-sparing agent. 
While 2 groups found ketamine provides superior analgesia, there is considerable 
evidence of the safety and effectiveness of magnesium sulfate as an analgesic adjunct. 
It would be beneficial for further research to focus on the obese patient population due 
to the heightened risk for opioid-induced respiratory complications. Future studies 
should also consider the correlation between analgesic effects and associated serum 
magnesium levels (the majority of studies list the lack of serum magnesium values as a 
limitation). While the patient in the case study had minimal postoperative pain, multiple 
analgesic agents were administered both preoperatively and intraoperatively. A future 
pilot study eliminating confounding factors would be helpful to better examine 
magnesium sulfate’s authentic effects. It would also be beneficial to conduct studies to 
evaluate the best dosage and administration timeframes associated with maximal 
analgesic results. Overall, the benefits of magnesium sulfate appear to outweigh the 
risks. By allowing for lower dosages of other anesthetic and analgesic agents, potential 
adverse effects of these medications can be avoided. I believe magnesium sulfate is a 
safe and cost-effective addition to ERAS protocols, and I plan to add this agent to my 
anesthetic technique for qualifying patients, especially those at an increased risk for 
opioid-induced complications. 
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