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Abstract

Myasthenia gravis (MG) is a chronic autoimmune neuromuscular disease characterized by different degrees of weakness and fatigue of skeletal muscles
after physical exercise. It has an incidence of 2-10/100000 per year. The optimal anesthetic management of these patients is still controversial. A 69 year-
old male patient with MG was scheduled for laparoscopic cholesistectomy due to gallbladder stone. Epidural puncture was performed by a 18G Tuohy
needle inserted between 7th and 8th thoracic vertebrae. After the placement of epidural catheter, a combination of 40 mg bupivacaine, 100 mg prilocaine
and 100 pg fentanil were applied slowly. Pneumoperitonium was applied with approximetly 12 mmHg CO?2 for laparoscopic view. At the 10th minute of
the surgery, a sudden deep bradicardia was observed. Following administration of one mg of atropine, heart rate of the patient turned to normal ranges
within 30 seconds. In the postoperative period no respiratory or cardiac complications were detected and the patient was discharged from hospital after
three days. Anesthetic management of MG patients should be individualized due to increased risk of intraoperative and postoperative complications. Their
increased sensitivity to nondepolarizing muscle relaxants can lead to prolonged postoperative mechanical ventilation need. In adult patients, regional
anaesthesia alone can be a good and safe method for myasthenic patients by eleminating the need for muscle relaxants and opioids in abdominal surgeries.
In this case we prefer to insert a thoracic epidural catheter to control the level of blockage intraoperatively. Continuous epidural infusion allowed us to

maintain postoperative analgesia without intravenous opioid agents.
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Introduction

Myasthenia gravis (MG) is a chronic autoimmune
neuromuscular disease characterized by different degrees
of weakness and fatigue of skeletal muscles after
physical exercise, pytosis, ophthalmoplegia and bulbar
symptoms. It has an incidence of 2-10/100000 per year
[1]. The symptoms are seen secondary to autoantibody
attack to postsynaptic acetylcholine receptors at motor
end plate of striated muscles [2].

In anesthetic management of myasthenic patients,
probably the most important issue is consumption of
inappropriate doses of muscle relaxants. Nowadays
peripheral nerve block is the first chose when possible,
but general anesthesia with total intravenous/volatile
anesthetics and regional analgesia are also successfully
performed for MG patients undergoing abdominal
surgery [3]. The optimal anesthetic approach to these
patients is still controversial.

In this case report, we represented a myasthenia gravis
patient undergoing laparoscopic  cholecystectomy
surgery with thoracic epidural anesthesia and we
discussed possible alternative approaches.
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Case Report

A 69 year-old male with MG was scheduled for
laparoscopic cholesistectomy due to gallbladder stone.
He had been classified as Osserman IIb 8 years ago and
treated with prydostigmine 60 mg every 8 hours and
deltacortril 5 mg every 12 hours. He had no history of
other systemic diseases, alcohol intake or smoking. In
the physical examination, mild generalized muscle
weakness was detected but there was no respiratory
problem. His chest radiograph and electrocardiogram
were unremarkable. At his laboratory tests, direct
bilirubin and total bilirubin levels were slightly high as
0.6 mg/dL and 2.1 mg/dL, respectively. All other
laboratory results were normal. In the preoperative
anesthetic plan, we decided to perform regional
anesthesia to avoid endotracheal entubation and possible
need for postoperative mechanical ventilation support.

The patient received morning dose of pyridostigmine
before surgery but no sedative drug was applied as
premedication. In the operating room heart rate, non-
invasive blood pressure, oxygen saturation and end-tidal
carbon dioxide of the patient were monitored and all of
his vital signs were stable. Venous access with an 18G
catheter was established and 15 mL/kg/hr %0.9 NaCl
solution was administered. Epidural puncture was
performed in the sitting position via median approach.
Tuohy needle was inserted between 7th and 8th thoracic
vertebrae with loss of resistance technique. After the
placement of epidural catheter, a combination of 40 mg
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bupivacaine, 100 mg prilocaine and 100 pg fentanil were
applied slowly within ten minutes. Pinprick test was
performed 10 minutes after the injection and sensory
block was between first and 10th thoracic vertebrae
before surgery. The patient was operated in the supine
position through entire procedure. At the 10th minute of
the surgery, a sudden deep bradicardia (heart rate
between 20-35/minute) was observed. Following
administration of one mg of atropine, heart rate of the
patient turned to normal ranges within 30 seconds. As he
continued to be hypotensive, 10 mg of ephedrine was
added. The vital signs of the patient turned to normal
levels within two minutes. The operation lasted one hour
and the patient remained completely stable during rest of
the surgery. In the postoperative period no respiratory or
cardiac complications were detected and the patient was
discharged from hospital three days after the surgery.

Discussion

Anesthetic management of Myasthenia Gravis patients
should be individualized due to increased risk of
intraoperative  and  postoperative = complications.
Increased sensitivity to nondepolarizing muscle relaxants
can lead to prolonged postoperative mechanical
ventilation need. Beside this, MG is associated with
other autoimmune disorders such as Graves’ disease,
thyrotoxicosis, hypothyroidism, rheumatoid arthritis and
diabetes mellitus [4]. As this association may complicate
perioperative management for anesthesiologists, other
autoimmune disorders should be investigated in the
preoperative period carefully.

Osserman classification divides Myasthenia Gravis into
five groups. Type I is ocular myasthenia with palpebral
ptosis and diplopia and also known as local type. Type
IIA is mild generalized form with mild muscle weakness
and no respiratory crisis. In type IIB, muscle
involvement is more severe but no respiratory crisis
either. Type III is acute fulminating group with rapid
evolution and respiratory crisis and type IV is late severe
form with poor response to drug therapy [5,6]. This
classification can help anesthesiologists assess the
intraoperative risks and postoperative complications and
foreseen possible intensive care requirement [7]. The
patient had been classified as type IIB and treated for 8
years, so we decided to perform regional anaesthesia not
to use nondepolarizing muscle relaxants.

Until now, different kinds of anaesthetic techniques for
different kinds of surgeries have been proposed for
myasthenic patients, but the issue is still controversial. In
past decades many anaesthesiologists tend to use low
dose of nondepolarizing muscle relaxants in abdominal
surgeries for endotracheal intubation and abdominal
muscle relaxation conventionally under close Train of
Four  monitorization. In recent years some
anaesthesiologists prefer to use inhalational technique in
order to avoid muscle relaxants [8, 9]. Although very
high concentrations of inhaler anaesthetic agents
facilitate endotracheal intubation and allow surgical
intervention, it may lead to delay in emergence and
hemodynamic instabilities [6]. Total intravenous
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anaesthesia with propofol and remifentanil has also been
used in trans-sternal thymectomy patients and suggested
to be useful for avoiding muscle relaxation [10].

In 2008, clinical use of sugammadex introduced a new
possibility of neuromuscular block reversal to
anesthesiologists [11]. Rapid neuromuscular block
reversal action with regardless of anesthesia depth makes
it possible to use muscle relaxants in myasthenic patients
more safely and effectively. On the other hand, Iwasaki
et al. recently monitored muscle contractions of ocular
myasthenic patients both at the adductor pollicis muscle
and the corrugator supercilii muscle. Recovery time of
neuromuscular blockade which was reversed by
sugammadex, detected to be different in two different
muscle groups [12]. This result makes us to remain alert
about the neuromuscular blockade of myathenic patients
even if sugammadex is used.

Combination of general anaesthesia with continuous
thoracic epidural anaesthesia was performed as an
alternative technique especially for the juvenile
myasthenic cases. While sevoflurane provided a good
condition for endotracheal intubation, thoracic epidural
anaesthesia allowed adequate surgical condition without
muscle relaxants [13,14].

In adult patients, regional anaesthesia alone can be a
good and safe method for myasthenic patients by
eleminating the need for muscle relaxants and opioids in
abdominal surgeries. Some anesthesiologists prefer to
perform single dose of spinal anaesthesia in order to
avoid higher volumes of local anesthetics used in
epidural technique [3]. Higher volume of local
anesthetics is usually blamed to increase muscle
weakness in myasthenic patients by decreasing the
sensitivity of post-junctional membrane to acetyl choline
[1]. However myasthenia gravis has not been proved to
increase the sensitivity of neuromuscular junction to
local anesthetics yet [15].

Although single dose spinal anesthesia seems to provide
a good situation for subumblical procedures such as
transurethral ureterolithotripsic surgery and inguinal
hernia repair [16,17], higher levels of block is necessary
for not only upper abdominal surgeries, but also
laparoscopic procedures. For our patient, we prefer to
insert a thoracic epidural catheter to be able to control
the level of blockage intraoperatively. Beside this,
continuous epidural infusion allowed us to maintain
postoperative analgesia without intravenous opioid
agents.

The primary medical treatment chose of MG is
acetylcholine esterase inhibitors and immunosuppressive
drugs. Whereas administration of morning dose of
acetylcholine esterase inhibitors is also controversial.
Some  anesthesiologists prefer to  discontinue
prydostigmine preoperatively to minimise muscle
relaxant need of patients while most of them administer
it for psycological support and optimization of the
patient’s condition [18]. In this case, we administered
morning dose of prydostigmine. At the 20 minute of the
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surgery, a deep bradycardia with hypotension was
observed. The reason of bradycardia might be the
potentiated vagal response due to acetylcholine esterase
therapy as long term acetylcholine esterase inhibitor
treatment is well known to cause bradyarrhythmias in
myasthenic patients [19,20]. On the other hand, the time
point of bradycardia was approximately 20-25 minutes
after first epidural injection that correlates with estimated
onset time of epidural block. The patient was operated in
the supine position and even infused slowly, high
volumes of local anesthestetics could result in
bradycardia. One mg of atropin and 30 seconds later
addition of 10 mg of ephedrine allowed to maintain
normal hemodynamic parameters easily in our patient.

In conclusion, thoracic epidural anesthesia alone seems
to be a good alternative method even for laparoscopic
abdominal surgeries in patients with advanced
myasthenia gravis.
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