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Introduction and importance: Myasthenic crisis (MC) is characterized by severe weakness in the bulbar and respiratory muscles.
Takotsubo cardiomyopathy (TC) is a rare clinical entity mainly associated with postmenopausal women. We report a case of both
these conditions in a premenopausal woman.
Case presentation: A 31-year-old woman with hypothyroidism presented with dyspnea. Bedside echocardiography in the ICU
revealed an apical ballooning with an ejection fraction of 25%, and she was treated with losartan, furosemide, and spironolactone. She
was intubated after 2 days as she developed respiratory distress and type II respiratory failure. Upon investigation, the patient tested
positive for anti-acetylcholine receptor antibody. Treatment with five doses of IVIG (intravenous immunoglobulin) was given, and she
made a remarkable recovery. Repeat echocardiography revealed her ejection fraction is normal and cardiac function is resolved.
Clinical discussion: The association between TC andMC is unusual and not commonly observed. MC can be a natural progression
of myasthenia gravis or due to stressors, such as infection, medicine, pregnancy, and surgery. Stressful events can lead to TC. This
leads to the possibility of TC, along with other cardiac complications, in patients with MC.
Conclusion: Patients with MC may be at potential risk of developing TC, thus careful cardiac monitoring is necessary while treating
them for a better prognosis.
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Introduction

Myasthenia gravis (MG) is an autoimmune disorder caused by
the production of autoantibodies against the nicotinic acet-
ylcholine receptors at the neuromuscular junction[1]. Each year
around 4–12 per million people are affected by this disorder[2].
Patients with MG show several cardiac manifestations ranging
from asymptomatic electrocardiographic changes to ventricular
tachycardia, myocarditis, heart failure, and sudden death[3].
Myasthenic crisis (MC) is defined by the development of neuro-
muscular respiratory failure from MG that requires mechanical
ventilation or endotracheal intubation for airway protection[4].
Among all MG patients, the annual incidence of MC is 2.5%[5].

The crisis may be triggered by physical stressors, infection,
emotional stress, surgery, and medication[5].

Takotsubo cardiomyopathy (TC) is characterized by tran-
sient motion abnormality of the apex of the left ventricle, but
with no obstructive coronary artery disease[6]. The prevalence
of TC associated with MC in the nationwide population was
0.3%[7]. Both MC and TC have similar emotional and physical
triggers, but TC is a rare and potentially fatal complication of
MC[7]. Since the patient’s age, in this case, falls in the pre-
menopausal period, it challenges clinicians for a definitive
diagnosis of TC, especially those who encountered the disease
for the first time. The unavailability of PLEX (plasma
exchange) in our settings challenges clinicians in the manage-
ment of MC. However, we were able to manage successfully
with intravenous immunoglobulin (IVIG), which is another
mainstay treatment for MC that is considered less effective
than PLEX by few previous literature. Early diagnosis and
quick treatment are crucial for better outcomes for patients.
This is the case report of TC induced by MC, which has been
poorly reported so far.

HIGHLIGHTS

• Myasthenic crisis (MC)-induced Takotsubo cardiomyo-
pathy (TC) is a rare condition.

• Echocardiographic findings in TC show apical ballooning
with reduced ejection fraction.

• Both MC and TC are triggered by stressful events.
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Case presentation

A 31-year-old married female from Kathmandu presented to the
Emergency Department of KMCTH (Kathmandu Medical
College and Teaching Hospital) with a 2-day history of dyspnea.
The patient has been known to have hypothyroidism for
3 months and is under medication thyroxin 37.5 μg.

On examination, she was alert and oriented to time, place, and
person. The blood pressure was 130/100 mmHg, pulse was 130
beats per minute, temperature was 97°F, respiratory rate was 20
breaths per minute, and SpO2 was 98% on room air. Glasgow
Coma Scale had a score of E4V5M6. Cardiovascular and
respiratory examinations were unremarkable. The neurological
examination revealed bilateral ptosis and general muscular
weakness with a power of 4/5 in bilateral upper and lower limbs
with no other focal localizing sign.

Electrocardiography demonstrated sinus tachycardia and
slight ST elevation in Lead I and aVL with no reciprocal changes
and no axis deviation. The cardiac marker was elevated with
Troponin I of 3.2 ng/ml. An acute myocardial infarction was
suspected, and aspirin 300mg and clopidogrel 300mgwere given
in the emergency department. Then, she was admitted to the ICU.
A bedside transthoracic echocardiography showed apical bal-
looning of the left ventricle with a reduced ejection fraction of
25%. In coronary angiography, no obstruction was seen (Fig.1).
This finding was suggestive of TC. She has commenced on
losartan 25 mg, furosemide 10 mg, spironolactone 25 mg, low
molecular weight heparin, and metoprolol 25 mg.

She was initially kept on non-invasive ventilation for respira-
tory support and changed to continuous positive airway pressure
(CPAP) as saturation of oxygen was not maintained. This did not
improve the patient’s condition and she developed persistent
respiratory distress. So, she was intubated 2 days after her ICU
stay and kept in continuous mandatory ventilation (CMV). In
arterial blood gas analysis, she was in type II respiratory failure

with pH 7.146, partial pressure of carbon dioxide (pCO2)
97.8 mmHg, partial pressure of oxygen (pO2) 114.6 mmHg, and
bicarbonate (HCO3–) 34 mmol/l. Since she developed type II
respiratory failure, we suspected having weakness in her
respiratory muscles. On further inquiry, the family members
revealed that she had a history of ptosis, dysphagia, and difficulty
in speaking with marked diurnal variation for the last 10 years.
Based on this history and current clinical presentation, we sus-
pected her of MC, so we sent an investigation forMC. The serum
anti-acetylcholine receptor antibody was positive with a value of
7.78 nmol/l. The diagnosis criteria ofMCwere fulfilled as she had
a combination of symptoms and signs, along with positive spe-
cific autoantibodies, which require intubation due to respiratory
failure[1,4]. Instantly, IVIGwas administered at a rate of 2 g/kg for
5 days. As the patient’s condition improved, the CMV mode of
mechanical ventilation was changed to synchronized intermittent
mandatory ventilation (SIMV) and gradually to CPAP. Then, a
spontaneous breathing trial was done and she was extubated
after 6 days of intubation.

After 2 days of extubation, she developed fever, cough, and
crepitation in the inframammary and infra-axillary area. The
chest radiograph is shown in Figure 2. As soon as she developed
hospital-acquired pneumonia (HAP), we started her on mer-
openem and linezolid. Her condition was improving. After the
acquisition of the microbiological report, Escherichia coli was
isolated in sputum culture. In the antibiotic susceptibility test, the
bacteria were found to be resistant to piperacillin-tazobactam,
ceftriaxone, amoxicillin-clavulanic acid, and cefixime. However,
it was sensitive to colistin. So, we added colistin nebulization.
Since her chest radiograph and condition were improving, we
continued the same antibiotics. She was then shifted to the cabin

Figure 1. Coronary angiography showing non-obstructive disease in the left
anterior descending artery.

Figure 2. Chest radiograph showing homogenous consolidation in the right
lower zone of the lungs.
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for isolation. To prevent HAP, we performed oral care, deep
breathing exercises, patient mobility, and timely ICU fumigation.

Formal transthoracic echocardiography was performed after
the improvement of the patient’s clinical condition, which con-
firmed the finding of bedside echocardiography and revealed an
ejection fraction of 36.65%( Fig.3). She was discharged on
medication prednisolone 40 mg, losartan25 mg, furosemide
10 mg, spironolactone 25 mg, aspirin 75 mg, clopidogrel 75 mg,
and alprazolam 0.25 mg.

Upon follow-up, she made a remarkable recovery, and her
echocardiography showed resolved cardiac function with an
ejection fraction of 58%.

Clinical discussion

MC is an uncommon life-threatening disease. MC-induced TC is a
rare and deadly combination[7]. The majority of cases (88%) were
contributed from the Western Pacific, American, and European
regions[8]. No cases fromNepal and Southern Asia are described in
published literature. TC is a disease of mostly postmenopausal
women[9]. However, this case is unique because our patient’s
presentation is in the premenopausal period, and it was challenging
for us to diagnose MC-induced TC in resource-limited settings.

The exact pathophysiology of TC has not yet been
determined, but there is supporting evidence, given sympathetic
over-activation and excess catecholamine-induced cardiac
dysfunction[10]. Emotional and physical stressors, pheochromo-
cytoma, and alpha and beta agonists that activate catecholamine
surge are associated with TC[10]. There is a higher density and
sensitivity of beta-2 adrenergic receptors in the apical myo-
cardium than in the basal myocardium[11].

During a catecholamine surge, there is a switching of the
G-protein signaling pathway from stimulatory to inhibitory,
called ligand-directed trafficking[12]. It is the reason that leads to
regional hypokinesia in the apex of the left ventricle in TC, which
will also recover quickly as the catecholamine level normalizes[12].
In our case, events leading to MC cause physiological stress that
results in catecholamine surge and precipitated TC[13].

Myocarditis is one of the important differential diagnoses, as
97% of thymoma-associated MG and 48% of all MG cases have
antibodies directed toward the heart[14]. The presence of apical

motion abnormality instead of global hypokinesia in echo-
cardiography suggests this case is less likely to have myocarditis.
Acute myocardial infarction mimics TC[15]. However, our case
meets the diagnostic modifiedMayo Clinic criteria for TC, which
includes (a) transient left ventricular dysfunction, (b) absence of
obstructive coronary disease or acute plaque rupture, (c) ECG
abnormalities or increased cardiac troponin, and (d ) absence of
pheochromocytoma[12].

The management of MC is mainly a supportive measure for
respiratory failure. IVIG is equally effective, but few studies
suggest PLEX is more effective and works quickly[16]. In our
patient since PLEX was not available in our setting, we treated
her with IVIG. Pyridostigmine was not initiated for MG because
she was in crisis. So, she was treated with IVIG followed by
corticosteroids.

Conclusions

In conclusion, clinicians must be vigilant about the possibility of
rare cardiac complications like TC in MC patients. An ST ele-
vation in the ECG and raised cardiac troponin levels led us to
suspect myocardial infarction. However, the presence of classical
findings in the echocardiography of apical ballooning and
reduced ejection fraction led to the diagnosis of TC. We recom-
mend that once a patient presents with MC, continuous cardiac
monitoring, such as electrocardiography, echocardiography, and
cardiac marker measurement, is of paramount importance. This
makes it possible to quickly start the appropriate treatment and
improve patient outcomes.

Ethical approval

This is a case report that does not require formal ethical com-
mittee approval.

Consent

Written informed consent was obtained from the patients for the
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-
in-Chief of this journal on request.

Figure 3. Two-dimensional echocardiograph. (A) Parasternal long axis view showing apical ballooning; (B) four chamber view showing ejection fraction.
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