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ABSTRACT 

Myasthenia gravis (MG) is an autoimmune disease that affects neuromuscular transmission and leads to a large varia-
tion of sensibility on depolarizing and nondepolarizing neuromuscular blocking drugs. Sugammadex is a new drug with 
the capability to successfully revert the nondepolarizing neuromuscular blocking. This case report will show a patient 
with MG that was scheduled for thymectomy, with the objective to use sugammadex to reverse a rocuronium induced 
deep level of neuromuscular block and observing the safe use of sugammadex without complications. 
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1. Introduction 

Myasthenia gravis is an autoimmune disease caused by 
the blockade of neuromuscular transmission by antibod-
ies against nicotinic acetylcholine receptors (AChRs), 
which are located in the postsynaptic membrane of the 
neuromuscular junction. Because of the small number of 
normal AChRs, MG patients present an abnormal reac-
tion to neuromuscular depolarizing blocking agents, and 
this patients can have prolonged postoperative muscle 
relaxation, leading to risk of respiratory failure in post 
operative period. MG occurs in about 20 people per 
100,000 usually only sporadically [1]. 

Major clinical importance is the classification of my-
asthenia gravis developed by Osserman and Genkins [2]. 
In 1958, the division of patients with myasthenia gravis 
in five groups: 1) localized (ocular); 2) generalized (mild 
or moderate); 3) acute fulminating; 4) late severe; and 5) 
muscle atrophy. Later, Osserman and Genkins divided 
group 2) into the following subclassifications: A (mild) 
and B (moderate). This classification allows one to grade 
the disease and assess the perioperative risk and possible 
complications. 

Sugammadex is a modificated g-cyclodextrin (refers to 
sugar and gammadex refers to the structural molecule g- 
cyclodextrin). It is a selective relaxant binding agent. It 
binds/encapsulates and renders inactive the steroidal neuro- 
muscular blocking agents (NMBA) rocuronium, and 
vecuronium. 

This decreases the concentration of unbound NMBA at 
the neuromuscular junction thereby reversing NMB [3]. 

Sugammadex has been administered and showed safe for 
use in patients with myasthenia gravis and may effec-
tively reduce the risk of postoperative respiratory com-
plications, but further research is needed to clarify key 
parameters in the analysis and to allow a fuller economic 
assessment. 

2. Case Report 

A 21-year-old female patient (weight 50 kg, height 156 
cm), who stated no allergies. The patient has been using 
levonorgestrel 0.15 mg and etinilestradiol 0.03 mg since 
2005. In 2008 the patient developed progressive bilateral 
ptosis and eye deviation with diplopia without other as-
sociated symptoms. 

In 2009 the patient underwent detection of acetylcho-
line receptor antibodies that were 7.4 nmol/l. The sever-
ity of myasthenia was determined as class I (ocular my-
asthenia) as per Osserman and Genkins’s classification. 

At the time of diagnosis the patient was treated with 
prednisone and pyridostigmine for 8 months. After, the 
patient was treated with pyridostigmine 360 mg and 
azathioprine 50 mg day for 1 year and 2 months. The 
azathioprine was suspended 2 months before the thy-
mectomy and the pyridostigmine was suspended 6 hours 
before the surgery. The patient was in optimal condition 
for surgery and without any other abnormalities. TC scan 
was compatible with thymic-hyperplasia. 

After the patient consent was obtained, the patient was 
monitored with pulse oximetry, electrocardiogram, non-
invasive arterial blood pressure, capnography, Bispectral 
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index, body temperature (nasopharyngeal). The neuro-
muscular function was monitored at the adductor pollicis 
muscle using train-of-four (TOF) with acceleromyogra- 
phy. 

Following pre-oxygenation the patient was induced 
with 150 mcg fentanyl and 100 mg propofol. 15 mg ro-
curonium was administered to achieve a maximum block 
of T1 for a TOF stimulus. The intubation conditions were 
excellent. 

In our case, rocuronium was used to provide optimal 
conditions for intubation. After infusion of rocuronium, 
heart rate, TOF, BIS and non-invasive pressure were meas- 
ured, as shown in Table 1. 

Ten minutes after intubation, it was used sugammadex 
8 mg/kg, until the reversal of NMB, the following pa-
rameters were analyzed in intervals of 20 seconds: TOF 
(train on four), BIS (bispectral index), heart rate and in-
vasive blood pressure. It was observed an increasing in 
the BIS and minimum hemodynamic consequences, as 
one can observes in Table 2. 

In the 150 minutes of surgery, the TOF remained 
above 90%. Epidural anesthesia was accomplished in T9 - 
T10 and ropivacaine 0.5% - 10% mg was administered. 

The patient was transferred to the intensive care unit 
where clinically neuromuscular function was monitored 
every hour. After 24 hours she was discharged to the 
ward and left hospital 7 days after the operation. 

3. Discussion 

Myasthenia gravis is a potentially serious but treatable 
organ specific autoimmune disorder characterized by 
weakness and fatigability of the voluntary muscles that is 
caused by autoantibodies against the nicotinic acetylcho-
line receptor (AChR) on the postsynaptic membrane at 
the neuromuscular junction. 

The major abnormalities of the neuromuscular junc-
tion in myasthenia gravis include 1) reduced number of 
the AChRs leading to reduced length of the postsynaptic 
membrane; 2) shortening of the synaptic folds due to 
destruction of the terminal expansions; and 3) widening 
 

Table 1. Parameters during anesthesia. 

Parameters after  
rocuronium infusion 

Heart 
rate 

TOF BIS 
Blood 

pressure

1 minute after 65 80 47 100 × 70

2 minutes after 67 60 42 90 × 60 

3 minutes after 69 39 42 80 × 60 

4 minutes after 72 27 40 80 × 58 

5 minutes after 68 23 33 80 × 60 

6 minutes after 68 18 35 80 × 60 

Table 2. Parameters after sugammadex infusion. 

 
Heart 
rate 

TOF BIS
Blood 

pressure

At the moment infusion 70 20 41 90 × 70 

20 seconds after 82 32 57 90 × 60 

40 seconds after 95 57 56 98 × 76 

60 seconds after 109 84 64 92 × 70 

80 seconds after 98 91 70 94 × 70 

100 seconds after 88 95 75 90 × 70 

 
of the synaptic clefts caused by the shortening of the 
junctional folds. These changes are brought about by 
autoimmune attack on the postsynaptic membrane. 

Antibodies directed against the post-synaptic neuro-
muscular junction protein, muscle specific kinase (MuSK) 
are found in a small proportion of generalized myasthe-
nia gravis (MuSK-MG) patients. MuSK is a receptor 
tyrosine kinase which is essential for clustering of the 
acetylcholine receptors (AChRs) at the neuromuscular 
junction, but the mechanisms by which MuSK antibodies 
(MuSK-Abs) affect neuromuscular transmission are not 
clear. Overall, these results suggest that MuSK antibod-
ies act in at least two ways. Firstly by indirectly affecting 
MuSK’s ability to maintain the high density of AChRs 
and secondly by interfering with a compensatory pre-
synaptic mechanism that regulates quantal release and 
helps to preserve neuromuscular function. These results 
raise questions about how MuSK is involved in retro-
grade signaling, and the combination of post-synaptic 
defects with lack of presynaptic compensation may begin 
to explain the more severe disease in MuSK-MG pa-
tients. 

Myasthenia gravis patients, particularly those under-
going major surgery require special individual manage-
ment in preparation for surgery, appropriate selection and 
administration of anaesthesia, and close postoperative 
monitoring, because this patients can have prolonged 
postoperative muscle relaxation, leading to risk of respi-
ratory failure in the postoperative period. 

Surgery and anaesthesia in myasthenic patients are 
associated with an increased risk of death and severe 
complications [4]. So one should observe every details. 

It is known that the use of neuromuscular blocking 
agents for tracheal intubation diminishes the incidence of 
adverse postoperative upper airway symptoms, results in 
better tracheal intubation conditions, and reduces the rate 
of adverse haemodynamic events [5]. In myasthenic pa-
tient this becomes even more important. 

Regional analgesia may reduce or eliminate the need 
for muscle relaxants in thoracic surgery. Epidural anal-
gesia also offers the advantage of postoperative pain 
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control with minimal or no opioid use. Epidural anesthe-
sia offers a better postoperative pain control and respira-
tory function, and can minimize the need for NMBA 
during surgery. 

There is a lack of knowledge of correct dosage of su-
gammadex, many studies have demonstrated a dose-re- 
sponse relationship with sugammadex for reversal of 
neuromuscular blockade in patients the use of 2 mg/kg, 4 
mg/kg, 8 mg/kg and 16 mg/kg [6]. In our case we used 8 
mg/kg. 

In a Cochrane review Abrishami et al. [7], reported 
that sugammadex provides a more rapid reversal of ro-
curonium induced NMB than that provided by neostig-
mine independent of depth of blockade. In addition, there 
was no evidence of a diference in the number of reported 
adverse events found between sugammadex, neostigmine 
and placebo. 

Furthermore, it is probable that the use of sugam-
madex in combination with appropriate neuromuscular 
monitoring and correct dosing will significantly reduce 
the occurrence of postoperative residual curarization 
(PORC), the incidence of PORC ranges from 5% to 40% 
despite the use of neostigmine and objective neuromus-
cular monitoring. 

Prescribers need to be aware that sugammadex may 
decrease progestogen concentrations, similar to the de-
crease observed after missing a daily dose of an oral con-
traceptive. Women on the pill should refer to the missed 
dose advice for their contraceptive. Likewise, women 
using non-oral hormonal contraceptives, such as depot 
formulations, should be advised to use additional contra-
ception for the next seven days. Our patient was aware. 

Some early studies reported rare cases of prolongation 
of QTc interval when sugammadex was used alongside 
sevoflurane or propofol however 2 studies on non-an- 
aesthetised healthy volunteers demonstrated no increase 
in QTc interval with dose of sugammadex with and 
without rocuronium or vecuronium. Two incidents of 
possible bleeding complications have been investigated 
by the European Medicines Agency. However a recent 
retrospective study found no increased postoperative bleed- 
ing when sugammadex was used. 

In clinical practice, have been noticed a rise in the 
numerical values of bispectral index (BIS) and Entropy 
during the reversal of the NMB with sugammadex. In 
some patients, administration of sugammadex or neo-
stigmine caused a signicant rise in the numerical values 
of BIS and Entropy. This phenomenon is most likely 
caused by increased electromyographic (EMG) activity. 
The administration of sugammadex or neostigmine ap-

peared to have only minimal effect on EEG [8]. 

4. Conclusions 

We successfully used sugammadex as an antagonist of 
muscle relaxants in patients with myasthenia gravis. This 
suggests that sugammadex use immediately after the in-
tubation, in surgery that requires no relaxation, can pre-
vent complications such as postoperative respiratory fail- 
ure. 

Furthermore, sugammadex in combination with ap-
propriate neuromuscular monitoring showed no occur- 
ence of postoperative residual curarization. 
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