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Magnesium has been used frequently both as an anticon-
vulsant for preeclampsia and in the treatment of preterm la-
bor. Magnesium also results in potentiation of the effects of 
neuromuscular blocking drugs, and attenuates their reversal 
with anticholinesterase [1]. Prolongation of the duration of the 
neuromuscular blockade (NMB) increases the risk of residual 
paralysis. Unlike anticholinesterase, sugammadex binds steroi-
dal muscle relaxants by encapsulation, and it can rapidly and 
completely antagonize the action of the NMB. Theoretically, 
magnesium sulfate may reduce the efficacy of sugammadex [2]. 
We report a successful reversal of NMB with sugammadex in a 
patient with eclampsia who was treated with magnesium intra-
operatively and showed incomplete reversal with anticholines-
terase from rocuronium-induced NMB.

A 30-year-old multipara (height 167 cm, weight 62 kg) at 
27 weeks and 5 days of gestation visited the emergency room 
(ER) complaining of epigastric soreness, nausea, vomiting, and 
headache since the previous night. She had no specific medical 
history. Her blood pressure was 200/124 mmHg, heart rate 86 
beats/min, and respiratory rate 24 breaths/min. According to 
a non-stress test, the fetal heart rate was 150 beats/min. After 
intravenous administration of hydralazine 5 mg, her blood pres-
sure decreased to 140/100 mmHg. Forty minutes later, a seizure 
occurred. Diazepam 10 mg was immediately administered in-
travenously, and just an hour after the patient’s arrival at the ER, 
an emergency cesarean section was performed under general 
anesthesia.

When the patient arrived in the operating room, she was 
drowsy and free of convulsions. Standard monitoring and 
continuous invasive arterial blood pressure monitoring were 
initiated. Before the induction of anesthesia, the patient’s blood 
pressure was 175/116 mmHg, heart rate was 144 beats/min, and 
peripheral oxygen saturation was 100%. After the induction of 
anesthesia with thiopental sodium 4 mg/kg and succinylcholine 
1 mg/kg, intubation was performed, and 30 mg of rocuronium 
was additionally administered to maintain muscle relaxation. 
Anesthesia was maintained with oxygen, nitrous oxide, and 1–2 
vol% sevoflurane. A male neonate with a body weight of 1,030 
g was delivered at six minutes after incision. The Apgar scores 
were 2/3/7 at 1/5/10 minutes after birth, respectively. 

After delivery, oxytocin 20 IU was mixed with 1,000 ml of 
Hartman’s solution and given intravenously. Magnesium sulfate 
60 mg/kg was also administered using an infusion pump for 
30 minutes for postoperative prophylaxis. Fentanyl 100 μg was 
administered for postoperative pain control. Thirty-five minutes 
after the administration of rocuronium, neostigmine 0.05 mg/
kg and glycopyrrolate 0.006 mg/kg were administered for the 
reversal of muscle relaxation. However, even at 12 minutes past 
the administration of the reversal agent, the patient’s respiration 
was weak. Neuromuscular monitoring (TOF-WATCHⓇ, Orga-
non, Dublin, Ireland) showed a count of three (T3) in response 
to train-of-four (TOF) stimulation. Therefore, we decided to 
give sugammadex 2 mg/kg IV. The TOF ratio became 0.75 at 40 
seconds after sugammadex administration. After confirming 
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full recovery by TOF ratio as 100%, the patient was extubated 
uneventfully and transferred to the intensive care unit (ICU) to 
allow monitoring of the occurrence of convulsions and other 
events. Plasma magnesium concentration measured at arrival in 
the ICU was > 1.95 mM. The total operation time was 35 min-
utes and the patient remained under anesthesia for one hour. 
The patient was discharged from the hospital eight days later, 
and regular follow-up was continued.

An excess of magnesium has both pre-synaptic and post-syn-
aptic effects on the neuromuscular junction [3]. Pre-synaptically, 
it decreases the amount of acetylcholine which is liberated at the 
motor nerve terminals through inhibition of voltage-dependent 
P/Q-type calcium channels. It diminishes the depolarizing 
action of acetylcholine at the end plate. Post-synaptically, it 
depresses the excitability of the muscle fiber membrane. Mag-
nesium alone can induce significant NMB only at high plasma 
concentrations (5 to 10 mM) [3]. However, in the presence of 
neuromuscular blocking agents, much lower concentrations of 
magnesium (≥ 1 mM) may inhibit neuromuscular transmission 
because in this case more acetylcholine is needed to produce a 
normal degree of depolarization at the end plate [2,3]. Under 
the influence of magnesium, the prediction of recovery from 
NMB with anticholinesterase may be difficult. Gaiser and Seem 
[4] reported that the expected duration of NMB by rocuronium 
was prolonged four-fold (215 minutes) with magnesium treat-
ment. Therefore, complete reversal of NMB with sugammadex 
is regarded to be a more secure method. In our case, the postop-

erative plasma magnesium concentration was > 1.95 mM, which 
can lead to inhibition of neuromuscular transmission. The NMB 
was successfully reversed by sugammadex. 

Czarnetzki et al. [5] conducted a randomized controlled trial 
to confirm the efficacy of sugammadex for the reversal of mod-
erate and deep rocuronium-induced NMB in patients pretreated 
with intravenous magnesium. They concluded that pretreatment 
with a single intravenous dose of magnesium sulfate 60 mg/kg 
does not decrease the efficacy of recommended doses of sugam-
madex for the reversal of moderate and deep NMB induced by 
an intubation dose of rocuronium. Unlike in that report, we 
administered magnesium 30 minutes before the end of surgery. 
It is possible that the plasma concentration of magnesium in our 
patient may be higher than that of Czarnetzki’s report at the time 
of the end of the operation. However, the efficacy of the recom-
mended dose of sugammadex was unchanged and showed the 
same effect. In some cases, under high plasma concentrations of 
magnesium, one should be aware that decreases in the efficacy 
of sugammadex could occur. Therefore, NMB reversal should be 
attempted carefully under quantitative neuromuscular monitor-
ing, taking into account the dose of magnesium, the timing of its 
administration, and serum concentrations.

In conclusion, the administration of sugammadex 2.0 mg/kg 
in a pregnant woman who was treated with magnesium 60 mg/kg 
intraoperatively demonstrated effective and complete reversal of 
rocuronium-induced NMB in the case of incomplete recovery 
with administration of anticholinesterase.
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