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CASE REPORT

Anesthetic management of a patient 
with subclinical myasthenia gravis who 
underwent a thymectomy: a case report
Satoshi Uchida*, Reiko Kudo, Daiki Takekawa and Kazuyoshi Hirota 

Abstract 

Background:  Some individuals with subclinical myasthenia gravis (MG) are positive for serum anti-acetylcholine 
receptor antibodies, without neurological symptoms. There are no anesthetic management guidelines for subclinical 
MG. We report the anesthetic management of a patient with subclinical MG who underwent a thymectomy.

Case presentation:  A 57-year-old female with subclinical MG was scheduled for an extended thymectomy. Anes-
thesia was induced and maintained with mainly propofol and remifentanil. We administrated the minimum amount 
of rocuronium with reference to train-of-four (TOF) monitoring when a neuromuscular relaxant is needed. Although 
the prolonged effect of rocuronium was observed, the TOF ratio had already recovered to 100% before the tracheal 
extubation. Postoperative analgesia was performed by a continuous epidural infusion of levobupivacaine.

Conclusion:  We reported the anesthetic management of a patient with subclinical MG who underwent a thymec-
tomy. Further research is necessary to clarify subclinical MG patients’ sensitivity to rocuronium.
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Background
Myasthenia gravis (MG) is an autoimmune disorder 
typically characterized by muscle weakness. Anti-ace-
tylcholine receptor (AChR) antibodies are detected in 
the most individuals who have MG. It has been reported 
that patients with MG are sensitive to non-depolarizing 
neuromuscular blocking agents (NMBAs) [1]. In addi-
tion, a myasthenic crisis after a thymectomy is a life-
threatening complication, i.e., a rapid worsening of MG 
symptoms; a meta-analysis reported that the prevalence 
of post-thymectomy myasthenic crisis is 17.5% [2]. The 
perioperative management of patients with MG is thus 
challenging.

There are few patients with subclinical MG who 
is positive for serum anti-AChR antibodies without 

neurological symptoms [3]. However, because of the 
low prevalence, our PubMed search could not find any 
articles that describe the anesthetic management of the 
patients with subclinical MG, and the sensitivity of these 
patients to non-depolarizing NMBAs is not yet known. 
We report the anesthetic management of a patient with 
subclinical MG who underwent a thymectomy.

Case presentation
We obtained a written informed consent from the patient 
for the publication of this case report.

A 56-year-old female (height, 158 cm; weight 77 kg) 
was scheduled for an extended thymectomy for invasive 
thymoma. She had a history of caesarean section and was 
not taking any medications. Although the anti-AChR 
antibody was seropositive (0.4 nmol/L, reference range 
≤ 0.2 nmol/L), no neurological findings (e.g., muscular 
fatigue, double vision, bilateral ptosis) were identified at 
any time point. She also had no abnormal physical exami-
nation data, including spirometry.
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Epidural catheter was already inserted via the Th 5–6 
intervertebral space a day before surgery. On the morning 
of the thymectomy, the patient was administrated 75 mg 
of roxatidine as anesthetic premedication without other 
routine premedications (e.g., benzodiazepines) in order 
to avoid deep sedation. Anesthesia was induced with 80 
mg of propofol, 20 mg of ketamine, and 0.3 μg/kg/min of 
remifentanil. An electromyographic module (AF-101P™, 
Nihon Kohden, Tokyo) was attached to monitor neuro-
muscular blockade and was calibrated to determine stim-
ulus intensity before the administration of rocuronium. 
The left ulnar nerve was stimulated at the wrist to moni-
tor the abductor digiti minimi muscle and the baseline 
train-of-four ratio (TOFR) was 100%. We administrated 
5 mg of rocuronium to confirm sensitivity, and the TOFR 
decreased to 66% in 2 min. We administrated a total of 20 
mg (0.26 mg/kg) of rocuronium in divided doses, and the 
train-of-four count (TOFC) became 0 at approximately 4 
min from the first administration. A double-lumen endo-
bronchial tube was intubated, without complications.

Before the skin incision, 6 mL of 0.25% levobupiv-
acaine and 2 mg of morphine were infused from an epi-
dural catheter. Anesthesia was maintained with 4 mg/
kg/h of propofol and 0.3–0.4 μg/kg/min of remifentanil. 
The TOFR gradually increased to 25%, 75%, and 90% at 
37 min, 59 min, and 73 min, respectively, with no addi-
tional infusion of rocuronium. Approximately 4 h later, 
we administrated another 20 mg of rocuronium to pre-
vent fatal complications caused by body movement; 

we did so because the patient’s thymoma invaded the 
superior vena cava, and a partial resection of the supe-
rior vena cava was necessary. The TOFC immediately 
decreased to 0 (within nearly 1.5 min), and it took 34 
min to reach TOFR 25%. We added 5 mg of rocuronium 
once to keep the TOFR low until the partial resection of 
the superior vena cava was performed (Fig. 1). Moreover, 
since the thymoma also invaded the right lung middle 
lobe and right phrenic nerve, a partial resection of right 
lung middle lobe was added and the right phrenic nerve 
was sacrificed. The surgery was completed without body 
movement and lasted 5 h 38 min, with 620 g of the total 
blood loss. The depth of anesthesia was monitored using 
the Bispectral Index (BIS) and the dose of anesthetic was 
adjusted appropriately so that the BIS was in the range 
of 40–60. Body temperature during anesthesia was con-
trolled above 36°. Postoperative analgesia was provided 
by a continuous epidural infusion of 0.25% levobupiv-
acaine at 2 mL/h.

The patient emerged from anesthesia clearly and had 
tachypnea (respiratory rate 30/min, tidal volume 300–
350 mL), but did not complain of dyspnea or pain. The 
tracheal tube was extubated without an administration 
of sugammadex, because the TOFR had already recov-
ered to 100%. After the patient’s tracheal extubation, 
her respiratory rate decreased to 25/min. She was then 
transferred to the intensive care unit. On the following 
morning, her respiratory rate had decreased to 20/min 
and she did not complain of dyspnea. The postoperative 

Fig. 1  Time course of train-of-four counts and its ratio after administration of rocuronium. Rocuronium 20 mg in four divided doses was 
administered before tracheal intubation (first administration, orange line), 20 mg bolus and additional 5 mg were administered during surgery 
(second administration, blue line). TOF: train-of-four, TOFR: train-of-four ratio, TOFC: train-of-four count
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course was uneventful with no respiratory complica-
tions (such as respiratory depression) and progression of 
muscle weakness. The patient was discharged on the 9th 
postoperative day.

Discussion
We present a case of subclinical MG in thymoma under 
general anesthesia. The extended thymectomy was suc-
cessfully managed with total intravenous anesthesia and 
epidural anesthesia. We administrated the minimum 
amount of rocuronium with reference to TOF monitor-
ing when a neuromuscular relaxant is needed. Postop-
erative analgesia was provided by a continuous epidural 
infusion of levobupivacaine. There are no guidelines 
for the anesthetic management of patients with sub-
clinical MG. However, as 91% of patients with subclini-
cal MG were reported to develop clinical MG within 6 
years after a thymectomy [3], we managed this patient’s 
surgery in accord with the anesthetic management of 
patients with MG.

Generally, inhalation anesthesia has the effect of inhib-
iting neuromuscular transmission, and the inhibitory 
effects were reported to be more prominent in patients 
with MG [4]. We thus chose total intravenous anesthe-
sia using propofol and remifentanil (which do not affect 
neuromuscular transmission) to assess the exact effects 
of rocuronium using TOF monitoring.

Individuals with some types of neuromuscular disor-
ders are known to be markedly sensitive to non-depo-
larizing NMBAs [5]. Although the sensitivity of patients 
with subclinical MG to non-depolarizing NMBAs has 
not been clarified, patients with MG were reported to 
be sensitive to non-depolarizing NMBAs [1]. The suc-
cessful anesthetic management of patients with MG 
without non-depolarizing NMBAs has been reported 
[6]. However, tracheal intubation without NMBAs can 
lead to an increased risk of difficult tracheal intuba-
tion and upper airway discomfort or injury [7]. The 
successful use of sugammadex to reverse rocuronium 
in patients with MG was reported [8], but two cases in 
which a neuromuscular block induced by rocuronium 
could not be reversed with sugammadex were also 
described [9, 10]. In our case, difficult tracheal intuba-
tion was expected because her body mass index was 

30.8 kg/m2 and her preoperative Mallampati scale was 
III. We therefore administrated the minimum amount 
of rocuronium with reference to TOF monitoring when 
we performed her tracheal intubation.

In a clinical trial of rocuronium in Japanese patients, 
at the first administration of 0.3 mg/kg of rocuronium, 
the onset time (defined as achieving a TOFC 0) was 
271.5 ± 73.6 s (mean ± standard deviation), and clinical 
duration (defined as 25% recovery of T1) was 17.4 ± 8.9 
min (mean±standard deviation) [11]. For our patient, we 
administrated 20 mg (0.26 mg/kg) of rocuronium twice 
under a 100% TOFR. At anesthetic induction, the onset 
time and clinical duration were 4.5 min and 37 min, but 
it should be considered slow and divided administra-
tion. The onset time and clinical duration at the second 
administration of rocuronium (20 mg) that was adminis-
trated at once and not divided were 1.5 min and 34 min, 
respectively (Table  1). The onset time was shorter and 
clinical duration was longer compared to the reference 
range as well as the first administration (Table  1). The 
patient thus exhibited a prolonged effect of rocuronium, 
which indicates that some patients with subclinical MG 
may be hypersensitive to non-depolarizing NMBAs.

For postoperative analgesia in patients with MG, epi-
dural anesthesia is recommended in order to reduce 
opioid use and to avoid postoperative respiratory com-
plications [12]. In our case, the use of epidural anesthe-
sia avoided the need for the administration of opioids 
for postoperative analgesia. Although the patient had 
tachypnea due to phrenic nerve palsy, her emergence 
from the anesthesia was clear and without residual 
effects of anesthetics, including muscle relaxation and 
premedication.

Conclusion
We experienced a case of subclinical MG in thymoma 
under general anesthesia. Although the sensitivity 
of patients with subclinical MG to non-depolarizing 
NMBAs is not yet known, a prolonged effect of rocuro-
nium was observed in this patient. Further research is 
necessary to clarify the sensitivity to non-depolarizing 
NMBAs in patients with subclinical MG.

Table 1  Comparison of onset time and clinical duration

Data are presented as (mean ± standard deviation)

Dose of rocuronium Onset time Clinical duration

Refferance range (11) 0.3 mg/kg 271.5 ± 73.6 s 17.4 ± 8.9 min
First administration 0.26 mg/kg 4.5 min 37 min
Second administration 0.26 mg/kg 1.5 min 34 min
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Bispectral Index.

Acknowledgements
None.

Authors’ contributions
SU and RK experienced this case. SU wrote the first draft of the manuscript. DT and 
KH made the critical revisions. All authors read and approved the final manuscript.

Funding
None.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Informed consent for the publication of her case was obtained from the patient.

Competing interests
The authors declare that they have no competing interests.

Received: 6 April 2022   Revised: 24 June 2022   Accepted: 6 July 2022

References
	1.	 Blichfeldt-Lauridsen L, Hansen BD. Anesthesia and myasthenia gravis. 

Acta Anaesthesiol Scand. 2012;56:17–22.
	2.	 Liu C, Liu P, Zhang XJ, Li WQ, Qi G. Assessment of the risks of a myasthenic 

crisis after thymectomy in patients with myasthenia gravis: a systematic 
review and meta-analysis of 25 studies. J Cardiothorac Surg. 2020;15:270.

	3.	 Marcuse F, Hochstenbag M, Hoeijimakers JGJ, Hamid MA, Damoiseaux J, Maessen 
J, et al. Subclinical myasthenia gravis in thymomas. Lung Cancer. 2021;152:143–8.

	4.	 Nitahara K, Sugi Y, Higa K, Shono S, Hamada T. Neuromuscular effects of 
sevoflurane in myasthenia gravis. Br J Anesth. 2007;98:337–41.

	5.	 Schmitt HJ, Muenster T. Anesthesia in patients with neuromuscular disor-
ders. Minerva Anestesiol. 2009;75:632–7.

	6.	 Della Rocca G, Coccia C, Diana L, Pompei L, Costa MG, Tomaselli E, et al. 
Propofol or sevoflurane anesthesia without muscle relaxants allow the early 
extubation of myasthenic patients. Can J Anaesth. 2003;50(6):547–52.

	7.	 Lundstrøm LH, Duez CHV, Nørskov AK, Rosenstock CV, Thomsen JL, Møller AM, et al. 
Effects of avoidance or use of neuromuscular blocking agents on outcomes in 
tracheal intubation: a Cochrane systematic review. Br J Anesth. 2018;120:1381–93.

	8.	 Unterbuchner C, Fink H, Blobner M. The use of sugammadex in a patient 
with myasthenia gravis. Anaesthesia. 2010;65:302–5.

	9.	 Hermann DSF, Jorge LSX, Daniel IN, Hazem AA, Joaquim EV. Failure of rever-
sion of neuromuscular block with sugammadex in patient with myasthenia 
gravis: case report and brief review of literature. BMC Anesthesiol. 2019;19:160.

	10.	 Sugi Y, Nitahara K, Shiroshita T, Higa K. Restoration of train-of-four ratio 
with neostigmine after insufficient recovery with Sugammadex in a 
patient with myasthenia gravis. A A Case Rep. 2013;1:43–5.

	11.	 Suzuki T, Saeki S, Takeda J, Ozaki M, Iwao Y. Neuromuscular blocking 
effects, pharmacokinetics and safety of Org 9426 (rocuronium bromide) 
in Japanese patients. Masui. 2006;55:419–27 Japanese.

	12.	 Saito Y, Sakura S, Takatori T, Kosaka Y. Epidural anesthesia in a patient with 
myasthenia gravis. Acta Anaesthesiol Scand. 1993;37:513–5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Anesthetic management of a patient with subclinical myasthenia gravis who underwent a thymectomy: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


