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Introduction

Myasthenia Gravis (MG) is an autoimmune disorder affecting the neuromuscular junction, in which antibodies are
directed against post-synaptic nicotinic acetylcholine(nAch) receptors. Autoimmunity in this disease is mediated by a type-
II antibody reaction in which antibodies directed against post-synaptic nAch receptors attack the myoneural junction and
damage the post-synaptic membrane via complement fixation. This results in the failure of action potential propagation
across the neurons, eventuallyleading to a neuromuscular weakness without stiffness [1]. The annual incidence of Myasthenia
gravis is relatively less with 0.21-2 patients per 100,000 population [2]. Incidence rates have a bimodal distribution in women,
with peaks around age 30 and 50. In men, the incidence increases steadily with age and with the highest rates between age
60 and 89 [3]. Women are more commonly affected before age 40, with a female: male ratio of 3:1 for early-onset MG. In
the fifth decade of life, women and men are equally affected, while men have a higher proportion after age 50, with a male:
female ratio of 3:2 [4]. The clinical hallmark of MG is the presence of fluctuating fatigable muscle weakness that worsens
with activity and improves on rest. Up to 50% to 85% of patients with MG present with ocular symptoms with or without
generalized weakness, and 50% to 60% of patients with MG who initially present with isolated ocular involvement go on to
develop generalized weakness, often within 3 years after onset of symptoms. The disease remains exclusively ocular in only
15% to 25% of patients throughout their course [5,6]. Approximately 20% of patients with MG may present with prominent
bulbar symptoms [4] along with weakness of head extension and flexion. Limb weakness may be more severe proximally
than distally, isolated limb muscle weakness is the presenting symptom in about 5% of patients [7]. Myasthenic crisis is a
complication of myasthenia gravis characterized by worsening of muscle weakness, resulting in respiratory failure that
requires intubation and mechanical ventilation.

Case report

A 68-year-old lady presented to our Outpatient Department (OPD) with complaints of dysphagia since past one
year that had aggravated in last three days, difficulty in breathing for three days, cold and cough for three days. Her past
medical history included multinodular goitre (euthyroid) and she had also undergone multiple upper GI endoscopies for
evaluation of dysphagia and was diagnosed to have Gastro-Oesophageal Reflux Disease (GERD). Her family history was
unremarkable. On examination she was found to be tachypnoeic and was referred to the emergency room from OPD. On
arrival she was found to be gasping and had a respiratory arrest which was managed with endotracheal intubation and
mechanical ventilation. The initial blood gas analysis showed features of type 2 respiratory failure. After stabilising the
vitals, she was shifted to medical intensive care unit (MICU), where mechanical ventilation was continued for a day, after
which her blood gases improved to p/f ratio of 300. By then she was completely awake and was obeying commands. She
tolerated a spontaneous breathing trial well enough to be weaned off mechanical ventilation and getting extubated.

However, within the next 15-20 minutes she had hoarseness of voice and had difficulty in breathing for which she
had to be re-intubated and ventilated. Direct laryngoscopy at the time of intubation revealed that she has oropharyngeal
oedema, and her vocal cords were not moving adequately. With the background of dysphagia, type 2 respiratory failure,
difficulty in breathing, vocal cord palsy and oropharyngeal oedema we had the following as our differential diagnosis:
diffuse oesophageal spasm, GERD, Parkinson’s disease, supra-bulbar palsy, Guillain-Barre syndrome, Myasthenia gravis,
neoplasms in neck causing vocal cord palsy and tracheal compression and pneumonia. To narrow down our diagnosis we got
Cl1 esterase inhibitor function and C4 levels done which were normal, there was no h/o NSAID or ACEI use or similar family
history, CNS examination, brisk reflexes, sensory & motor examination -normal. Examination by EN'T specialist showed no
features of pseudo-membranes / tonsillitis EBV antigen & throat swab for diphtheria were negative. Thyroid function test
normal. USG Thyroid and FNAC were negative for malignancy. A CT head and neck done which revealed diffuse extensive
oedematous soft tissue thickening involving the tonsils, nasopharynx, oropharynx, and laryngopharynx. There were no
signs of neoplasm or any other cerebral pathology. CT chest showed no s/o infection. We also ordered for a nerve conduction
study and sent samples for anti-cholinesterase antibody levels.
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Figure 1: CT HEAD AND NECK-Showing oedematous soft tissue thickening of
oropharynx and laryngopharynx
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Figure 3: Repetitive nerve stimulation test-showing decremental response in
Rt.Facial and Lt.Orbicularis oculi.

While waiting for the results, the patient had recovered from the effects of muscle
relaxant and was able to move all the four limbs without much effort, but we noticed
that she had a fibrillating tongue. Further detailed questioning of the family revealed
that she is generally weak and gets tired easily for the past forty years and had a change
in voice for the past one year which they thought was a consequence of recurrent
respiratory tract infection. It was also conveyed that she had ptosis after a cataract
surgery, which was ascribed to the local anaesthesia administered during surgery. In
the light of the newly discovered symptoms our diagnosis was more in favour of
myasthenia gravis. This was confirmed by anti cholinesterase antibody levels of
3.9nmol/L (Figure 2). The repetitive nerve stimulation study (RNS) was ordered which
revealed decremental response on repetitive stimulation, (Figure 3) which is also a
feature of MG.
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Figure 2: Acetylcholine receptor antibody report

She was tracheostomised and a decision to initiate plasmapheresis was made in
consultation with nephrology team and pulse dose steroids were started. After two cycles
of plasmapheresis she started to tolerate pressure support ventilation. Plasmapheresis
was continued for another three cycles under the supervision of nephrologist, and we
also started her on pyridostigmine and azathioprine were initiated. Over a period of
next 10 days her clinical condition improved, she was decannulated and was able to
speak well. Check laryngoscopy revealed decreased oropharyngeal oedema and she
was discharged from hospital with maintenance therapy of pyridostigmine, steroids
and immunosuppressants.

Discussion

The Myasthenia Gravis Foundation of America Clinical Classification divides MG
into 5 main classes and several subclasses [7]:

. Class I: Any ocular muscle weakness; may have weakness of eye closure; all other
muscle strength is normal.

. Class II: Mild weakness affecting other than ocular muscles; may also have
ocular muscle weakness of any severity.

. Class IIa: Predominantly affecting limb, axial muscles, or both; may also have
lesser involvement of oropharyngeal muscles.

. Class ITb: Predominantly affecting oropharyngeal, respiratory muscles, or both;
may also have lesser or equal involvement of limb, axial muscles, or both.

. Class ITI: Moderate weakness affecting other than ocular muscles; may also have
ocular muscle weakness of any severity.

. Class IITa: Predominantly affecting limb, axial muscles, or both; may also have
lesser involvement of oropharyngeal muscles.
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. Class IIIb: Predominantly affecting oropharyngeal, respiratory muscles, or
both; may also have lesser or equal involvement of limb, axial muscles, or both.

. Class IV: Severe weakness affecting other than ocular muscles; may also have
ocular muscle weakness of any severity.

° Class IVa: Predominantly affecting limb, axial muscles, or both; may also have
lesser involvement of oropharyngeal muscles.

. Class IVb: Predominantly affecting oropharyngeal, respiratory muscles, or
both; may also have lesser or equal involvement of limb, axial muscles, or both.

. Class V: Defined by the need for intubation, with or without mechanical
ventilation, except when used during routine postoperative management. The
use of a feeding tube without intubation places the patient in class IVb.

Myasthenic crisis is commonly triggered by infection, surgery, pregnancy or
tapering dose of immunosuppressive agents [8]. Medications are another large source
of triggers for myasthenic crisis. The most important dictum for managing myasthenic
crisis in emergency department is establishing a secure airway. A simple bedside test
to recognise an impending respiratory failure is single breath count test, difficulty in
counting till twenty in a single breath signifies expiratory muscle weakness [9]. In
selected patients who can co-operate spirometry can be done to measure forced vital
capacity (FVC) and maximal inspiratory pressure (MIP). Elective intubation should be
considered in patients with FVC <15 or MIP between 0 to -30 [10]. Up to 20% of patients
with myasthenic crisis could potentially be managed with non-invasive ventilation,
and its early use has shown to reduce ventilator days, length of ICU stays and rate of
reintubation [11]. But one should not delay establishing an advance airway in a patient
with respiratory collapse. The anti-acetylcholine receptor (AChR) antibody test for
diagnosing MG has a high specificity up to 100%-. It is Positive in as many as 85% of
patients who have generalized MGbut in only 50% of patients who have purely ocular
MG [12]. False-positive anti-AChR antibody test results have been reported in patients
with thymoma without MG, Lambert-Eaton myasthenic syndrome, Small cell lung
cancer, Rheumatoid arthritis treated with penicillamine, 1-3% of the population older
than 70 years.

RNS is abnormal in more than 50% to 70% of patients with generalized MG but
are often normal in patients with purely ocular form of MG. A decrement in RNS can
be seen in other conditions like neuropathies, motor neuron disease, inflammatory
myopathies and myotonic disorders. Patients with MG rarely have a decreased
response in a clinically normal muscle. Thus, testing a proximal weak muscle gives a
better yield than testing an unaffected distal muscle. The two primary pharmacologic
therapies available for myasthenic crisis are intravenous immunoglobulin (IVIg) and
plasma exchange (PE) [2]. The usual dose of IVIg is 400 mg/kg daily for 5 days. Patients
should be screened for IgA deficiency to avoid anaphylaxis from IVIg [2]. For PE, 5
exchanges (1 plasma volume or 3-4 L per exchange) are usually performed every other
day over 10 days [14, 15]. A comparison between the two primary modalities is given
below (Table 1). High dose corticosteroids (1-1.5mg/kg/day of prednisone) can be used
in conjunction with IVIg and PE. There is no role of steroids in a setting of myasthenic
crisis, rather, high dose corticosteroids precipitate early exacerbation of myasthenia
gravis and increase the need for mechanical ventilation.

Table 1: Comparison between IVIg and Plasma Excahnge [2]

1VIg Plasma exchange
One plasma exchanges
Dose 400mg/kg/day every other day over
10days
response Improvement in 4-5 days; effect Improvement in 2 days
P for 4-8 weeks effect for 3-4 weeks
Faster treatment
Advantages More readily available
response
Need for special venous
Disadvantages Slower treatment response access, equipment, and
personnel
Hemodynamic
instability, unstable
Contraindications IgA deficiency coronary artery disease,
current internal
bleeding.
Hemodynamic
. Aseptic meningitis, cardiac . . Y .
Serious . . instability, cardiac
L arrhythmia, thrombocytopenia, . .
complications R arrhythmia, myocardial
thrombotic events K K R
infarction, haemolysis

Conclusion

The mainstay of treatment for myasthenia gravis is pyridostigmine, with
adjunctive corticosteroids for all patients with myasthenia gravis who have not reached
treatment goals following a trial of pyridostigmine. If steroids are not tolerated by
the patient, a non-steroidal immunosuppressant can be used, such as cyclosporine,
azathioprine or methotrexate. If refractory to these measures, chronic IVIG should
be initiated in a speciality centre for myasthenia gravis [16]. Timely diagnosis and
appropriate treatment will have a good survival benefit even in the elderly. Presence
of symptoms like dysphagia in elderly group draws a false attention towards a non-
existent GI disease which may result in more severe life-threatening presentation in
the form of myasthenic crisis as it happened in our case. Hence, it is important to have
high index of suspicion for MG even in the absence of classical features.
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