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Abstract

BACKGROUND: Myasthenia gravis is an autoimmune neuromuscular disorder that causes the destruction and
overall decrease in functional acetylcholine receptors at the neuromuscular junction. The resultant respiratory and
cardiovascular implications are a primary cause of mortality; therefore, a complete and comprehensive understanding
of this disorder is vital for the anesthesia provider. Anesthesia management in myasthenia gravis is a great challenge
for all anesthesiologists. In this disease, even small doses of muscle relaxants could lead to delayed recovery for
respiratory muscles.

CASE REPORT: We present the case of a 38 years old woman (weight 87 kg) diagnosed with Myasthenia Gravis,
which symptoms have worsened recently. The case demonstrates the anesthetic challenges involved, with a focus
on the overall approach, pharmacologic considerations, physiological changes, and an emphasis on preoperative
operative and post-operative optimization.

CONCLUSION: Thymectomy is a common procedure performed in cases of myasthenia gravis (MG) with a thymoma
or general MG that does not improve with medical therapy. During anesthesia, the use of propofol or sevoflurane with
opioids without the use of any neuromuscular blocking agents has been used with success.
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and cardiomyopathy, with the presented case having
hypertension as the only known cardiovascular
manifestation.

Introduction

The incidence of myasthenia gravis (MG) is
cited as 50-142 cases per 1 million or 0.25 to 2.0
per 100,000 population [1], [2]. Gender discrepancy
is present, and women 20-30 years of age are
most often affected, followed by men who are often
older than 60 years of age when their disease
presents [1]. The disease is a chronic autoimmune
disorder characterized by a decrease in acetylcholine

Myasthenia gravis has historically been a
challenging disease for the anesthetist to manage
because of its involvement in the pulmonary, muscular, and
cardiovascular systems as well as with drug interactions.

receptors at the neuromuscular junction secondary Case Report
to their destruction or inactivation by circulating
antibodies [1]. Muscular weakness, fatigability, and
An 87-kg, 168-cm, 38-year-old woman

rapid exhaustion especially after repetitive voluntary
muscle use, as with exercise, are the hallmark signs
of the disorder. Four Stages of the disease have
been classified based on the severity of muscular
involvement and range from self-limiting extraocular
muscle involvement Stage | to severe whole-body
generalized muscular weakness Stage IV [3]. Patients
are at an increased risk of pulmonary aspiration
because of pharyngeal and laryngeal muscle
weakness, and they may present with dysphagia,
dysarthria, and an overall difficulty of handling
secretions. Cardiovascular involvement usually
occurs and manifests in atrial fibrillation, heart block,

presented with the main complaint of weakness of the
entire limbs nausea, and vomiting then blurred vision for
7-8 months, symptoms that have worsened recently.
On physical examination, there was right ptosis. Muscle
strength based on the MRC scale was 3. After Neurologist
consultation and tests that were made including
rapid nerve stimulation examination, which showed a
decremental decrease of >10% in the abductor muscles
of the minimi digit, trapezius, and right ocular orbicularis
the patient was diagnosed with Myasthenia Gravis.

Chest CT scan was performed showing a
visible heterogeneous mass with contrast enhancement
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in the anterior mediastinum with dimensions of 6 x 4 cm
in the thymus area suggestive of a thymoma.

Based on the modified Osserman
classification, the patient was included in stage Ill. She
received therapy with acetylcholinesterase inhibitors
(pyridostigmine) with no clinical improvement and
returned to the hospital complaining also of shortness of
breath in efforts. In such conditions, she was consulted
by the Neurologist and Cardiac surgeon to perform
Thymectomia.

The patient underwent 3 sessions of
Plasmapheresis, received  Pyridostigmine and
Corticosteroids therapy before surgery.

Preoperatively all examinations, blood cell
count, chemistry laboratory values, and radiological
examinations were normal.

Anesthesia was induced using fentanyl and
propofol. Under general anesthesia, tracheal intubation
was performed using topical analgesia without
neuromuscular blocking drugs. Intraoperative monitoring
included, routine ECG, arterial and central venous
pressure, pulse oximetry, end-tidal carbon dioxide,
and temperature. Anesthesia was maintained with
sevoflurane and propofol. The patient was extubated
2 h later in the cardiosurgical intensive care unit.

Thymectomy was performed under a total
surgical time of 35 min (Figure 1).

Figure 1: Thymectomy, through the median sternotomy

During treatment, the patient's condition
tended to be stable and the patient was discharged
after 5 days of treatment and hospital monitoring.
No significant abnormalities were found on physical
examination. The patient went home under oral
therapy with pyridostigmine (Mestinon 60 mg x 4 and
corticosteroids in small doses).

Discussion

Myasthenia gravis is believed to be the most
common progressive autoimmune disorder involving
the postsynaptic junction [1]. It has a varying degree of
involvement ranging from the ocular or other localized
regions to a global involvement. Many patients are
absentofactive symptoms or are in remission throughout
their unique course of the disease. With the chronic and
progressive destruction of the postsynaptic acetylcholine
receptors (AChR), inadequate depolarization occurs at
the neuromuscular junction (NMJ) to trigger a muscular
action potential, which leads to an overall decrease in
neuromuscular transmission. Initially, muscle strength
is strongest with voluntary movements but quickly
decreases as acetylcholine release tapers. Significant
portions of MG cases are associated with an IgG
antibody against the AChR [1]. These antibodies
reduce the number of functional receptors by several
mechanisms. First, cross-linking of receptors with
the IgG antibodies increases receptor destruction [1].
Second, the antibodyreceptor complex directly causes
damage to the NMJ membrane [1]. Another portion of
the MG cases that are negative for IgG antibodies have
antibodies against the musclespecific receptor kinase
at the NMJ [2]. Destruction of this kinase leads to
developmental abnormalities of the NMJ, which results
in the functional lack of AChR. The presented case was
not tested for antibodies of either type because this
patient had longstanding MG.

Even though a definitive trigger of MG remains
to be discovered, patients with MG tend to have some
abnormality of their thymus gland, which may include
thymic hyperplasia or a thymoma [1]. Ptosis is often
a predisposing symptom that may stay confined and
be self-limiting or convert to a generalized form in
the latter course of the disease as in the presented
case. Distal limb muscular involvement occurs less
frequently than in proximal muscles [2]. Respiratory
compromise is rarely present in isolation but may
affect some patients and is termed a Myasthenic
crisis when control of the airway is necessary (ie,
tracheal intubation and mechanical ventilation) [1].
The patient in this case lacked apparent signs and
symptoms of active pulmonary compromise at the
time of evaluation.
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Based on the age of the patient when
symptoms first appeared, MG was classified as early-
onset if the age of onset is below 50 years and late-
onset for more or equal to 50 years [4]. Neuromuscular
symptoms in early-onset MG tend to be less severe and
less associated with thymoma compared to late-onset
MG [4], [5].

Plasmapheresis is another mainstay therapy
for MG [6], [7]. Research conducted by Nagayasu
et al. [7] showed that the rate of post-thymectomy
pharmacological remission in the group undergoing
plasmapheresis reached 79% compared to 50% in
the group not undergoing plasmapheresis. Although
effective in relieving symptoms, the effects of
plasmapheresis are temporary due to the ongoing
process of antibody resynthesis [8]. The use of
plasmapheresis is also hindered due to possible side
effects (hypotension, coagulopathy, etc.) and the high
costs [9]. The role of plasmapheresis in improving
outcome of thymectomy is still controversial.

Anesthetic point of view: Several proposed
techniques avoid the pitfalls of having to manage
neuromuscular blocking agents. The use of propofol
or sevoflurane with opioids without the use of any
neuromuscular blocking agents has been used with
success [10]. Both of these approaches allowed for the
successful and uneventful extubation of patients in the
operating room or ICU at the end of the procedure [10].
The successful and uneventful outcome of the
presented case with propofol and sevoflurane further
reinforces this technique. Propofol alone for induction
and maintenance of anesthesia was adequate in
a number of MG cases that also allowed for early
extubation and no need for postoperative mechanical
ventilation [10]. Perhaps the most important
consideration for the patient with MG is determining
which anesthetic agents to use that avoid any
possible depression in muscular function. The current
literature supports a thorough preoperative evaluation
to gauge the extent of disease, current treatment,
and the involvement of other systems, especially
cardiovascular and respiratory systems. The patient
in the presented case had a thorough investigation of
all systems to evaluate extent of the present disease.
Perhaps, the most important are the cardiovascular
and pulmonary systems, which proved to be normal in
this case. The anesthetic of choice may be the one that
avoids neuromuscular blocking agents and uses short-
acting induction agents. Perhaps, vigilant peripheral
neuromuscular monitoring is of more importance if
neuromuscular blocking agents must be used. This
is an important note because close monitoring of the
NMJ by a peripheral nerve stimulator better allows
for reduced dosages to achieve the same degree of
muscular relaxation. The presented case avoided the
use of neuromuscular blocking agents.

Conclusion

Generalized myasthenia gravis is a
rare disease. The primary management is anti-
acethylcholinesterase drugs. Early diagnosis and
treatment might increase patient's chance for full
remission. Thymectomy is a common procedure
performed in cases of myasthenia gravis (MG) with a
thymoma or general MG that does not improve with
medical therapy. This procedure is usually preceded
by plasmapheresis to prevent the occurrence of
myasthenic crisis and improve clinical outcomes
after thymectomy. Early-onset MG has a different
phenotype than late-onset MG. Medical treatment for
all patients in the form of anticholinesterase drugs
and corticosteroids depending on the severity of the
disease preoperatively including three sessions of
plasmapheresis has shown to be effective before
thymectomy.

The use of propofol infusion and endotracheal
anesthesia in transsternal thymectomy provides good
operative and postoperative conditions, and the use
of modified nonmuscle relaxant technique provides
excellent intubating, operative, and postoperative
conditions. We believe that for such procedure an
established protocol which involves perioperative
management is essential for better outcome.

Transsternal thymectomy is feasible in the
management of patients with MG at all stages with
high improvement rate and low surgical morbidity.
Those patients aged 35 years or less at operation, with
symptoms developed <24 months before operation,
may benefit more from thymectomy.
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