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ABSTRACT

Myasthenia gravis (MG) is a chronic autoimmune disease in which autoantibodies destroy acetylcholine receptors at motor end plat
of neuromuscular junction which prevent skeletal muscle depolarization and contraction, causes muscle weakness and tiredness
upon exertion with a tendency to be subsided after taking some rest or after taking anticholinesterase medication. Symptoms of
progression of MG include the involvement of upper and lower extremities and muscle weakness that leads to inability in doing basic
motor functions. The diagnosis of myasthenia gravis includes sign and symptoms, clinical examination and laboratory investigation
of serum autoantibody (AChR autoantibodies) implicated in the disease pathology. Surgical procedures under general anesthesia
in a patient with MG could be very challenging for an anesthetist because of pathophysiological manifestations of the disease. We
report a case of a patient undergoing 4 level spinal fixation with coexistent myasthenia gravis (according to Osserman Il B), requiring
general anesthesia for spinal surgery in prone position. Myasthenia gravis affects the neuromuscular junction that is why it has a

great significance of interest for the anesthetist.
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INTRODUCTION

Myasthenia gravis affects the neuromuscular junction
that's why it has a great significance of interest for
the anesthetist. It is a chronic autoimmune disease in
which auto antibodies destroy acetylcholine receptors
at motor end plat of neuromuscular junction which
prevent skeletal muscle depolarization and contraction,
causes muscle weakness and tiredness upon exertion
with tendency to be subsided after taking some rest or
after taking anticholinesterase medication [1]. There are
two clinical presentations of myasthenia gravis: ocular
and generalized myasthenia. In ocular myasthenia,
the weakness is limited to the eyelids and extra-ocular
muscles whereas in generalized myasthenia, the
weakness commonly affects ocular muscles, but it also
involves a variable combination of bulbar, limb, and
respiratory muscles [2].

In 1958, Osserman proposed placing patients with
myasthenia gravis in five groups: | — localized (ocular), Il
— generalized (mild or moderate), Il — acute fulminating,
IV — late severe, and V — muscle atrophy. Later,
Osserman divided group Il into the sub classification:
a) mild and b) moderate. Various modified criteria have
been suggested over the years. This classification helps
to grade the disease, assessment of perioperative risk
and possible complications [3].

Symptoms of progression of MG includes the involvement
of upper and lower extremities muscle weakness that
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leads to inability in doing basic motor functions like
raising the arms over the head and walking up and down
the stairs. If the symptoms persist or left untreated can
cause respiratory muscle weakness leads to respiratory
failure because of airway muscles insufficiencies leading
to reduced tidal volume and patient may need artificial
ventilation, the condition called myasthenia crisis [4-6].

The diagnosis of myasthenia gravis includes sign
and symptoms, clinical examination and laboratory
investigation  of serum  autoantibody  (AChR
autoantibodies) implicated in the disease pathology [7].
Laboratory investigation of Serumacetylcholine receptors
antibodies and Tensilon test confirm myasthenia gravis in
almost 85 to 90 % of cases [8, 9]. On the basis of updated
clinical trial, treatment of myasthenia gravis includes:
a) symptomatic treatments facilitating neuromuscular
transmission, (b) antibody-depleting treatments and
(c) immunotherapeutic treatment strategies [10]. Some
studies show that thymectomy plays an important role in
reliving the symptoms of MG [11, 12].

Surgical procedures under general anesthesiain a patient
with MG could be a very challenging for an anesthetist
because of pathophysiological manifestations of the
disease. So, before any surgical procedure under
general anesthesia except emergency procedure,
treatment overlying medical issues in these patients are
necessary [13].

The prevention and anticipation of potential intraoperative
or post-operative complication like myasthenia crisis
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Case:

This is a case of 55-year-old, 70 kg weighing female,
known case of HTN and diagnosed case of myasthenia
gravis classified in Osserman class b during 2015 on
list for 4 level fixation of spine and decompression due
to severe backache radiating to right leg. Initially she
noticed difficulty in swallowing for solids which became
severe with time even for liquids in September 2015.
She went to a local hospital where her initial workup
was done which was unremarkable. Then autoantibody
test was done which was positive for myasthenia gravis.
Since then she had been on tab Amygra (Pyridostigmine)
300mg per day, few pain killers and multivitamins. She
had been taking tab Candesartan 4mg per day and tab
Carvedilol 6.25mg daily for hypertension since 15 years.

Pre-anesthesia Assessment:

Before the induction of anesthesia, pre-anaesthesia
assessment was done. American Society of
Anesthesiologists (ASA) standard vitals like blood
pressure, pulse, oxygen saturation, ECG were
recorded which were within normal limits. Then
systemic examination like CNS, CVS, respiratory and
renal examination was done which was found non-
significant. Airway examination was thoroughly carried
out which included thyromental distance and mallampati
classification which anticipation is not difficult. Labs like
complete blood count, urea/creatinine/electrolytes, PT,
INR with all values were normal in range and chest x-ray
was done to exclude the presence of chest infection.
She had no history of ptosis, diplopia or dyspnea or
extra-oral /intraoral swelling, edema or tenderness in
preoperative assessment and consultation.

Our anesthetic plan included induction with propofol
and maintenance with dexmedetomidine infusion
and inhalation agent isoflurane. We planned to avoid
neuromuscular blocking agents because of higher
sensitivity of muscle relaxants in MG patients.

Anesthetic Procedure:

In operating room, standard monitoring as per ASA
guidelines was done and intravenous access was
obtained. Premedication was with 2mg midazolam and
the loading dose of dexmedetomidine 70 mcg (1 mcg/
kg) in 100ml normal saline over 10 mins to be followed
by a maintenance infusion of 0.6 mcg/kg/hour, then
propofol at 2 mg/kg was given and the patient was
intubated during propofol apnea less than 15 seconds.
The Intubation was found uncomplicated. Therefore
invasive arterial monitoring was done. Maintenance of
anesthesia was achieved with isoflurane 0.8 to 1 MAC
and dexmedetomidine infusion was titrated to achieve
desired clinical effects with the dose ranging from 0.2
to 1mcg/kg/hour. Nalbuphine 0.1mg/kg was given
at surgical incision. During anesthesia, the patient’s
mechanical ventilation parameters were adjusted on the
basis of standard anesthesiological evaluation. Doses
of all anesthetic agents were modified according to the

clinical assessment of the depth of anesthesia. 4 level
lumber spine from L1 to L4 fixation and decompression
was done in prone position in the period of 3 hours.
Patient was remained hemodynamically stable
throughout the surgery. At the end of surgery patient
was placed on supine position. Isoflurane and infusion
of dexmedetomidine were discontinued. Soon after 5 to
8 mins, patient opened her eyes and she was extubated
smoothly without cough after the return of adequate
muscle power and respiratory efforts. Patient was shifted
in post anesthesia care unit (PACU) where she was
again monitored and 100% oxygen supplementation
was given. She was kept in PACU for an hour and was
hemodynamically stable throughout and maintaining
oxygen saturation during PACU stay. She had no
complain of nausea and vomiting. After having all clinical
examination of muscle tone and power, patient was
shifted in ward.

DISCUSSION

There are risk of severe complications and even death
associated with surgery and anesthesia in patients with
myasthenia gravis due to higher sensitivity to muscle
relaxants [14]. That is why these patients may often
require prolonged ventilation in the ICU [15, 16]. So, an
anesthetist should avoid the use of muscle relaxant agent.
However in some surgeries like abdominal surgery, use
of muscle relaxants are necessary to improve operating
conditions. For this purpose many anesthesiologist use
short or intermediate acting non depolarizing muscle
relaxants of 1/10th dose [17].

Myasthenia gravis is classified by Osserman into
five different subgroups that increase in degree of
severity: i.e. Group | which includes localized ocular
symptoms, Group [IA and IIB which include mild to
moderate generalized muscle weakness, Group |l
which includes severe generalized myasthenia gravis
with characteristics such as fulminant hepatic failure
with or without respiratory complications, Group IV
which includes complete muscular atrophy with resulting
myasthenia crisis due to respiratory failure [18]. This
classification is very helpful in clinical management of
myasthenia gravis patients.

Dexmedetomidine is an alpha2 agonist sedative-
analgesic. It inhibits norepinephrine release. Locus
coeruleus is its effector site for sedative action and
spinal cord as effector site for analgesic action. That is
why dexmedetomidine reduces the opioid consumption
and minimum alveolar concentration of inhalational
agents [19]. As dexmedetomidine reduces the opioid
consumption, the incidence of post-operative nausea
and vomiting also reduces [20]. The cardio protective
effect of dexmedetomidine is to reduce sympathetic
response to surgical stimulation and reduce oxygen
consumption [16]. Dexmedetomidine has anti shivering
effects [21]. Shivering can worsen pain post-operatively,
increase oxygen consumption which can be harmful for
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the elderly patients. Shivering can cause increase in
carbon dioxide production, lactic acidosis and intraocular
pressure [22]. Most of the advantages as discussed
above were also observed in our patient. Intraoperative
inhalation dose of isoflurane (MAC) were also reduced.
Our patient was extubated after the surgery in supine
position with no residual respiratory depression and no
postoperative pain or shivering.

Dexmedetomidine shows biphasic blood pressure
response. It increases first in transient blood pressure
then followed by decrease in blood pressure due to its
sympatholytic action. This action of dexmedetomidine
causes baroreflex mediated decrease in heart rate,
centrally mediated decrease in sympathetic tone and
increase in vagal tone [16]. As we administered the
loading dose of dexmedetomidine over 10 mins we
found no change in blood pressure and heart rate and
the patient was hemodynamically stable throughout the
procedure.

CONCLUSION

Dexmedetomidine was found as a good sedative drug
with analgesic effects. The opioid consumption and
minimum alveolar concentration of inhalational agents
are also reduced when using with dexmedetomidine.
This drug can safely be used in patients with myasthenia
gravis undergoing spinal surgery, keeping the patient
deeply sedate, pain free and relax but one should
always monitor hemodynamic changes and prepare
vagolytic and symphathomimitic drugs before using
dexmedetomidine.
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