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Background 
Myasthenia gravis (MG) is an autoimmune disorder caused by a decrease in functional 
acetylcholine receptors at the neuromuscular junction resulting from their destruction or 
inactivation by antibodies. Patients with MG can experience marked sensitivity to 
nondepolarizing neuromuscular blocking agents (NMBAs), and require specialized 
anesthetic care because of their increased risk of postoperative weakness and 
respiratory failure. Since pyridostigmine, a cholinesterase inhibitor, is a mainstay of MG 
treatment, the conventional neostigmine antagonism is unfavorable. Sugammadex is a 
direct, selective antagonist of aminosteroid NMBAs. It is a cyclodextrin derivative that 
irreversibly encapsulates rocuronium or vecuronium to terminate its action at the 
nicotinic receptor. Sugammadex is not reliant on acetylcholinesterase or any receptor 
system and appears to be capable of antagonizing profound neuromuscular blockade 
(NMB). 
 
A 72-year-old male with MG presented for a disc excision of L3-5 for persistent left 
lower extremity pain. The patient’s medication regimen included pyridostigmine, 
prednisone, mycophenolate, and levothyroxine. The patient stated he was diagnosed 
with MG in 2014, and reported visiting his neurologist within the past month for surgical 
clearance. He discussed that he was able to complete moderate activity without 
excessive tiring and described feeling well with his current treatment regimen. The 
anesthesia team developed the plan of general anesthesia with low-dose rocuronium for 
tracheal intubation and sugammadex for NMB antagonism. The patient was 
administered rocuronium 25 mg intravenously (IV) for induction and intubation. A train-
of-four (TOF) assessment revealed 1/4 after induction. During the maintenance phase 
of the case, rocuronium 10 mg IV was administered for a TOF 4/4. The TOF was 1/4 
five minutes later. Near the end of the procedure, the patient displayed a TOF 4/4 with 
sustained tetany. Sugammadex 200 mg IV was administered and extubation criteria 
were met in 3 minutes. The patient was extubated and transferred to the post-
anesthesia care unit uneventfully. There were no adverse respiratory events or signs of 
postoperative weakness throughout the postoperative period, and the patient was 
discharged home the following day. 
 
Clinical Question 
Is sugammadex a safe and effective antagonist of neuromuscular blockade in patients 
with MG? 
 
 
 



Evidence Based Discussion 
Because of the strong bond and independent receptor action, sugammadex may 
become the preferred reversal medication in the MG patient. However, researchers 
suggest several conditions for effective antagonism of NMB with sugammadex. The 
preoperative preparation for elective procedures should be coordinated with the 
patient’s neurologist before considering general anesthesia with NMBAs. Elective 
surgery should be performed during the stable phase of the disease in a well-managed 
patient. The patient’s medication regimen should be administered the morning of 
surgery to prevent the exacerbation of MG symptoms and preserve optimal 
neuromuscular function. Nondepolarizing NMBAs are recommended to be administered 
in incremental, small doses and titrated to effect of the TOF. A quantitative TOF nerve 
stimulator is best utilized to guide decisions on medication-induced paralysis. 
Sugammadex dosing should be based on standard guidelines based on the degree of 
NMB and TOF, as there is no literature specific to dosing in MG patients. Sugammadex 
appears to offer a lower risk of adverse events. Patients who received sugammadex for 
NMB reversal had a lower incidence of postoperative weakness, hypoxemia, acute lung 
failure, and bradycardia.  
  
Translation to Practice 
Based on the synthesis of the literature, in future practice I will consider using 
rocuronium and sugammadex in patients with well-controlled MG when clinically 
indicated. Anesthesia practitioner education may be provided to review the implications 
of MG and how sugammadex may be safely used. Furthermore, I will create a protocol 
for the use of quantitative neuromuscular blockade monitoring and utilize the Iowa 
model for evidence-based practice to implement a pilot study and evaluate outcomes. 
There is a need for additional systematic reviews on this topic and further studies on 
sugammadex in uncontrolled MG.  
Sugammadex appears to offer faster, more predictable, and safer reversal than other 
techniques. I suggest that NMBAs may be used safely in well-controlled MG patients 
when meticulous care is planned for the preoperative, intraoperative, and postoperative 
period. When NMBAs are used, I propose that rocuronium and sugammadex may be 
the best combination. While additional systematic reviews are necessary to show the 
true efficacy of sugammadex in MG, I am hopeful sugammadex will offer these patients 
more clinical options. 
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