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Patient: Female, 67
Final Diagnosis: Takotsubo cardiomyopathy complicating with left ventricular thrombus
Symptoms: Acute respiratory failure
Medication: -
Clinical Procedure: Echocardiogram
Specialty: Cardiology

Objective: Unusual clinical course

Background: Myasthenia gravis can precipitate severe stress particularly during a myasthenic crisis episode. Takotsubo
cardiomyopathy has been demonstrated in several conditions associated with emotional or physical stress.
As a result, Takotsubo cardiomyopathy is not uncommon in patients with MG. The severe complications of
Takotsubo cardiomyopathy include heart failure and left ventricular thrombus associated with thromboembolic
risk. The concomitant myasthenic crisis and Takotsubo cardiomyopathy with apical left ventricular thrombus
has never been reported.

Case Report: A 67-year- old Thai female diagnosed with myasthenia gravis was admitted to the intensive care unit due to
the myasthenic crisis. The 12-lead electrocardiogram showed marked QT interval prolongation and diffuse
large T-wave inversion. Echocardiogram demonstrated basal hyperkinesia and apical akinesia with apical bal-
looning. Hyperechoic mass was noted in akinetic left ventricular apex. Takotsubo cardiomyopathy with apical
left ventricular thrombus was diagnosed. Both conditions were successfully treated in this patient without any
complications.

Conclusions: The electrocardiogram surveillance in patients with myasthenic crisis is essential to detect the occurrence of
Takotsubo cardiomyopathy and its complications. Early diagnosis and treatments may decrease mortality and
morbidity related with this condition.

MeSH Keywords: Embolism and Thrombosis ¢ Myasthenia Gravis, Autoimmune, Experimental ¢
Takotsubo Cardiomyopathy
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Background

Myasthenia gravis (MG) is a common autoimmune disorder
of neuromuscular junction that causes weakness in the skel-
etal muscles which are responsible for breathing and moving
parts of the body. Approximately 15% to 20% of patients with
MG experience myasthenic crisis which develops into respira-
tory failure and thus need ventilator support [1].

Takotsubo cardiomyopathy (so-called stress-induced cardiomy-
opathy or broken heart syndrome) has been demonstrated in
several conditions associated with emotional stress or physi-
cal stress. The diagnosis of Takotsubo cardiomyopathy is based
on the presence of transient regional left ventricular (LV) wall
abnormalities beyond the territory supplied by a single epicar-
dial coronary artery. Despite the common occurrence of basal
hyperkinetic segment of LV with apical hypokinesis, regional
wall motion abnormality at basal or mid segment can also be
seen. The presentation and imaging findings of Takotsubo car-
diomyopathy can mimic acute coronary syndrome. However,
this condition has a spontaneous recover mostly within few
months [2]. Its serious complications include heart failure,
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serious cardiac arrhythmias, and LV thrombus which is asso-
ciated with the increased thromboembolic risk [3].

The concomitant occurrence of these 2 conditions with serious
complications, i.e.,, MG with myasthenic crisis and Takotsubo
cardiomyopathy with apical LV thrombus, has not been re-
ported previously.

Case Report

We reported a case of 67-year-old Thai female patient with MG
who developed myasthenic crisis and was admitted to the in-
tensive care unit. On admission, she presented with bilateral
ophthalmoparesis and significant bulbar and respiratory mus-
cle weakness. An endotracheal tube was inserted with respira-
tory support by mechanical ventilation. High dose corticoste-
roids and intravenous immunoglobulin were given to treat the
condition. Her underlying medical conditions included type 2
diabetic mellitus, hyperlipidemia, and essential hypertension.
The 12-lead electrocardiogram (ECG) on the third day after ad-
mission demonstrated normal sinus rhythm with significant
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Figure 1. (A) The 12-lead electrocardiogram
demonstrated normal sinus rhythm
with significant QT prolongation
and diffuse deep T wave inversion
in all leads (asterisk). (B) The 12-
lead electrocardiogram at 3 month
after the diagnosis of Takotsubo
cardiomyopathy showed significant
shortening of QT interval compared to
previous electrocardiogram.
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Figure 2. (A) Transthoracic echocardiogram demonstrated basal hyperkinesia and apical akinesia with apical ballooning. Large apical
thrombus was noted (asterisk). (B) Transthoracic echocardiogram at 3-month follow-up revealed complete recovery of left
ventricular function and no residual apical thrombus.

prolongation of QT interval and diffuse deep T wave inversion in
all leads (Figure 1A). The patient did not complain of any chest
pain or other cardiac symptoms. High-sense cardiac troponin |
was significantly elevated (3827 pg/mL). Echocardiogram dem-
onstrated basal hyperkinesia and apical akinesia with apical
ballooning. Moderate impairment of LV systolic function was
noted with LV ejection fraction (LVEF) of 36% by Simpson’s
technique. Interestingly, the hyperechoic mass attached at aki-
netic LV apex was observed which was compatible with large
apical thrombus (Figure 2A). Coronary angiogram revealed no
significant epicardial coronary artery disease. In light of these
findings, Takotsubo cardiomyopathy was diagnosed.

Regarding the treatment of Takotsubo cardiomyopathy in this
patient, anticoagulant therapy with unfractionated heparin and
subsequently warfarin was commenced to prevent systemic
thromboembolic events. The neurohormonal modulation ther-
apies, including beta-blocker and angiotensin-converting — en-
zyme inhibitor, were also initiated and titrated to improve LV
function. The neurological condition gradually improved and the
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patient was discharged after 1 month of hospitalization. The
echocardiogram before discharge showed improved LV func-
tion with LVEF of 50%. However, residual apical LV thrombus
was still noted. Therefore, the patient was instructed to con-
tinue warfarin and neurohormonal modulation therapies after
hospital discharge. At 3-month follow-up, repeated echocardio-
gram revealed complete recovery of LV function with LVEF of
70% and no residual of LV thrombus was observed (Figure 2B).

The 12-lead ECG showed significant shortening of QT interval
compared to previous ECG (Figure 1B). No serious complications
of Takotsubo cardiomyopathy occurred during the 3 months of
follow-up. The patient has discontinued warfarin since then.

Discussion

This reported case was a case of Takotsubo cardiomyopathy
occurring in a patient with MG during myasthenic crisis, com-
plicated by a large apical thrombus. The pathophysiology of
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Takotsubo cardiomyopathy is complex. Several mechanisms
have been proposed. The central activation of the autonomic
nervous system in response to stress may play an important
role. The release of norepinephrine and stress-related neuro-
peptides from presynaptic terminations of the post-ganglionic
sympathetic system may account for the direct toxic effect to
myocardium and the impairment of microvascular function
leading to ischemic stunning of myocardium. The increase in
circulating catecholamines and stress hormones in response
to stress has also been proposed [4-6].

Cardiac manifestation in MG is not uncommon, particularly in
older age and the presence of thymoma. Takotsubo cardiomy-
opathy was the most commonly reported cardiomyopathy [7].
ECG abnormalities have been found in most of the patients
with Takotsubo cardiomyopathy, in which marked QT prolon-
gation and deep T wave inversion is the hallmark ECG find-
ings. Similarly, non-specific T wave changes and QT prolonga-
tion have also been reported with MG. As a result, the presence
of QT prolongation in patients with MG may render the diag-
nosis of Takotsubo cardiomyopathy challenging. Furthermore,
Takotsubo cardiomyopathy would further lengthen QT inter-
val in patients with MG, leading to a substrate for severe ven-
tricular tachyarrhythmias.

Since MG has been associated with myocarditis, the exclusion
of myocarditis by cardiac magnetic resonance imaging (MRI)
and inflammatory markers would be very helpful in this case.
However, the diagnosis of Takotsubo cardiomyopathy in our pa-
tient was made by Heart Failure Association-European Society
of Cardiology Criteria [8], which included the recovery of LV func-
tion and resolution of QT prolongation at 3 months, together
with normal coronary arteries. Therefore, the cardiac MRI and
inflammatory markers were not obtained in our patient case.

Myasthenic crisis is a manifestation of MG in which severe skel-
etal muscle weakness results in respiratory distress and fail-
ure [1]. Both Takotsubo cardiomyopathy and myasthenic crisis
are frequently triggered by stress conditions [9]. Respiratory
tract infection was believed to be the trigger of myasthenic
crisis in this case. It could not be excluded that the respiratory
tract infection may also have been the trigger of Takotsubo
cardiomyopathy and not the myasthenic crisis itself.

LV thrombus formation is a known serious complication of
Takotsubo cardiomyopathy, which predominantly occurs in
patients with apical ballooning or large areas of wall mo-
tion abnormalities [10]. It can occur at initial presentation or
at any time later during the disease course. Treatment with
anticoagulant therapy is strongly recommended to prevent
systemic thromboembolic events. Generally, it has been sug-
gested to continue anticoagulation therapy until the complete
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recovery of LV function is noted and no residual LV throm-
bus is seen [4]. Takotsubo cardiomyopathy has rarely been
reported in patients with myasthenic crisis [9-11]. However,
a case of Takotsubo cardiomyopathy with LV thrombus in
a patient with myasthenic crisis has not been previously de-
scribed. The diagnosis of Takotsubo cardiomyopathy in pa-
tients with myasthenic crisis is challenging. The predominant
symptoms of Takotsubo cardiomyopathy, including chest pain
and dyspnea, can often be undetected in intubated and se-
dated myasthenic crisis patients. The heart failure symptom
of Takotsubo cardiomyopathy can be masked by concurrent
respiratory failure due to respiratory muscle weakness. A pre-
vious study [2] showed that 22% of patients with Takotsubo
cardiomyopathy developed serious in-hospital complications.
The prolongation of QT interval was detectable in a consider-
able proportion of patients with Takotsubo cardiomyopathy.
The ST-segment elevation was demonstrated in 44% of the
patients. A reduced LVEF (<40%) was observed in nearly 90%
of patients with Takotsubo cardiomyopathy [2].

The cardiac abnormalities in Takotsubo cardiomyopathy is usu-
ally resolved within 3 months. However, an ECG at 3-month
follow-up of our patient still showed diffusion T wave inver-
sion, even the marked shortening of QT interval. It is possible
that the patient may have had pre-existing ECG abnormalities,
unfortunately, we did not have prior ECG of the patients. The
complete resolution of ECG abnormalities in this case might
have required longer time. It has been reported that complete
recovery of Takotsubo cardiomyopathy may take a longer du-
ration, up to 1 year in some cases [6].

It has been described that the prognosis of patients with
Takotsubo cardiomyopathy depends on the different stressful
triggers. Emotional stress is associated with the most favorable
prognosis (so-called primary form of Takotsubo cardiomyop-
athy) [12]. On the contrary, physical stress is associated with
the worse prognosis (so-called secondary forms of Takotsubo
cardiomyopathy) [12]. Of note, neurologic disease is related
with the worst prognosis. The long-term therapy focusing on
the MG management may have improved the prognosis in our
patient who presented with Takotsubo cardiomyopathy [13,14].

This case highlighted the importance of ECG surveillance and
subsequent echocardiogram in suspicious cases of Takotsubo
cardiomyopathy in patients with myasthenic crisis. Angiotensin-
converting enzyme inhibitors or angiotensin-receptor blockers
have been reported to improve survival at 1 year in patients
with Takotsubo cardiomyopathy [2]. Anticoagulation therapy can
reduce the thromboembolic risk in patients with LV thrombus.
With this consideration, early detection and proper manage-
ment of Takotsubo cardiomyopathy is crucial to improve short-
term and long-term outcomes of the patients.
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Conclusions

We reported the rare concomitance of myasthenic crisis and
Takotsubo cardiomyopathy complicated with LV thrombus.
Therefore, this condition should be suspected in cases of cardiac
symptoms and signs because it could result in severe compli-
cations, including systemic thromboembolism. Early diagnosis
and treatment can improve outcomes in this group of patients.
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