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Abstract

Background: Myasthenia gravis associated with takotsubo cardiomyopathy
(broken heart syndrome) is a rare condition but a life threatening. Broken
heart syndrome is reversible apical ballooning like dilation of left ventricle
related to stress. Method: This is a systematic review of previously reported
cases of patients with myasthenia gravis developed takotsubo cardiomyopa-
thy, worldwide 2003-2023, pubmed and google scholar, to analyze and find
out the definitive treatment and ways of prevention from it. Results: Cases
reported previously indicate that takotsubo cardiomyopathy developed in pa-
tients with myasthenia gravis during myasthenic crisis in the second day of
admission with worsened dyspnea, low ejection fraction, short PR - interval,
QT-prolongation and T wave inversion on electrocardiogram; most cases
have been occurred in female, and most cases were of age of more than 15
years, especially in presence of thymectomy due to malignant thymoma; some
cases have been associated with diabetes mellitus and low frequency smoking
history; most cases have been improved with anticholinergic (pyridostigmine)
and plasma exchange, NSAIDs (prednisone), and immunoglobulines for
myasthenia gravis, dobutamine for takotsubo cardiomyopathy, and ventilator
support for respiratory events from myasthenia gravis. Inotropes and vaso-
pressor have been led to poor outcomes; it has been hypothesized that exess
catecholamin stimulation cause stress on cardiac muscles presented as takot-
subo cardiomyopathy (stress related cardiomyopathy); most cases have been
occurred in European and American decent. Conclusion: As physical and
emotional stress cause takotsubo cardiomyopathy, they are also a risk factor
for developing myasthenia gravis, so avoiding stressful conditions is a pre-
vention, and monitoring cardiac manifestation in myasthenic crisis’s patients
with cardiac MRI is very important.
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1. Background

Myasthenia gravis is a neuromuscular disease, occurring due to autoimmune de-
struction of post synaptic acetylcholine receptor, resulting in fluctuating and fa-
tigable proximal muscle weakness, including ocular (diplopia, ptosis), bulbar
(dysphagia and dysarthria) and respiratory muscles in myasthenic crisis. It ex-
acerbates by: 1) Medication as aminoglycosides, fluoroquinolones, beta blockers,
magnesium sulfate, penicillamine and neuromuscular blocking agents. 2) Physi-
ologic stress as pregnancy, surgery (especially thymectomy). 3) Infections.

Diagnosis is made by ice pack test (beside), acetylcholine receptor antibody
(highly specific) and CT scan of chest (thymoma). Treatment is done by acetyl-
cholinestrase inhibitors (pyridostigmine) immunotherapy (corticosteroids, aza-
thioprine) and thymectomy. Exacerbation of symptoms leads to mythenic crisis,
which presents with dyspnea, respiratory compromise (which is the most com-
mon cause of death in myasthenia gravis) and increased oropharyngeal weakness.
Patients in this state are treated with intubation for deteriorated respiratory status
and plasmapharesis or intramuscular immunoglobulines and corticosteroids.

Takotsubo cardiomyopathy (stress induce cardiomyopathy) is a cardiac sys-
tolic dysfunction, occurs in postmenopausal women due to physical or emotion-
al stress, present with chest pain mimicking myocardial infarction, decompen-
sated heart failure, moderate troponin elevation. Electrocardiogram shows ischemic
changes in pericardial leads. Diagnosis is made by: 1) Catheterization shows no
obstructive coronary artery disease as in [1]. 2) Echocardiograph shows left ven-
tricular ballooning like dilation, apical hypokinesis and basilar hyperkinesis. It
resolves in several weeks with supportive treatment.

Patients with myasthenia gravis especially during myasthenic crisis may de-
velop a takotsubo cardiomyopathy. The main aim is to generalize the knowledge
about association of takotsubo cardiomyopathy with mythenic crisis, and the

importance of controlling myasthenia gravis to prevent these complications.

2. Methods

The main aim of this study is to find the definitive treatment of this case by re-
viewing of all previously reported cases and systematic review of previous cases
reported in pubmed and google scholar in years from 2003 to 2023.

Data collection and data analysis: All data have been collected from previous
cases in years from 2003- to 2023 from pubmed (advanced search) and google
scholar (advanced search), without exclusion of any case reported during this
period of time.

Analysis of data was done by excel software.
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3. Results

22 reported cases out of 28 have been analyzed (Table 1). 13 of these cases have
been occurred among female, nine of them were died. Nine of these cases oc-
curred among male, two of them were died (one induced because of cancer as in
[2]). Most of cases have been occurred in presence of thymectomy because of
malignant thymoma as in [2] [3] [4] [5] [6] and most of them have antibody
against striated muscles (anti titin, anti ryanodine, and anti kv 1.4 anti bodies) as
in [7]. All over it’s a rare condition but some patients can die, unless controlled
well. Takotsubo cardiomyopathy in patients with myasthenia gravis emerges as
worsening dyspnea also can be presented without dyspnea as in [8]. Chest pain,
respiratory failure as in [9] elevated troponin level (same as myocardial infarc-
tion) as in [10]. Creatine kinase, and CK-MB isoenzymes as in [4] and [10], ST
elevation firstly as in [3], followed by T wave inversion and QT prolongation in
12 lead on electrocardiogram as in [10] [11] [12] [13], there is no obstructive
coronary arteries on angiogram as in [1] [14] [15], and left ventricular balloon-
ing like dilation as in [2] and [12], apical akinesia as in [13] [15] [16] [17] [18]
basal hyperkinesis and left ventricular dysfunction in ventriculography as in [12]
[14] [18], and reduced ejection fraction (equal or less than 45%) on transthoratic
echocardiograph as in [8] [10] [12] [13] [15], most of them have been occurred
after thymectomy, takotsubo cardiomyopathy among these patients has been
hypothesized to be occurred due to exess catecholamine stimulation as in [17]
[19] which induces a stress on cardiac muscles, also it can be occurred during
plasmapheresis as in [20] and [21], and it may be repeated, also it can be oc-
curred after treatment with human immunoglobolin perfusion as in [22], so
close monitoring with cardiac MRI as in [23] and echocardiograph is required to
avoid the complications, and exacerbated myasthenia gravis present as genera-
lized weakness, dysphagia, dysarthria, disabling myalgias, and hyperkalemia as
in [4] fatigue as in [24], shortness of breath and respiratory distress, some cases
have been developed as bilateral facial weakness, unilateral ptosis as in [13] and
[19], and blepharoptosis as in [2] and [16]. History of diabetes mellitus, hyper-

tension, atrial fibrillation as in [25] and smoking have been found in minority of

Table 1. Data analysis of samples.

Sample Number
Reported cases 22
Female 13
Male 9
All cases 28
Live cases 13
Dead cases 9
Dead male 2
Dead Female 7
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the cases, most cases have been cured by anticholinergic (pyridostigmine), NSA-
IDs (prednisone), immunoglobulines, plasma exchange as in [1] and ventilatory
support for mytheniccrisis as in [4] and [26], and dobutamine for takotsubo car-
diomyopathy, vasopressor and inotropes have been led to a poor outcomes in-
cluding death and intractable heart failure as in [12]. Broken heart syndrome
have been occurred on second day of admission with mythenia gravis as in [27]
and [28], vital signs have been demonstrated normal blood pressure without ta-

chycardia or bradycardia as in [12].

4. Discussion

Most of the cases have been occurred among patients from Western pacific,
American and European regions as in [27], and there were no cases reported
from African and Eastern Mediterranean regions. Most of the cases have been
occurred among female (Table 1) because takotsubo cardiomyopathy is most
likely associated with postmenopausal female, but it can be occurred among
male gender also. Myasthenia gravis is also associated most likely with female
gender because it is an autoimmune disease, and the autoimmune diseases are
more common in female gender. Table 2 represents the age group distribution
of cases. Frequency of patients in age more than 15 is the highest (Figure 1). The
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Figure 1. Age distribution of takotsubo cardiomyopathy in patients with myasthenia gra-
vis.

Table 2. Age distribution.

Value Low bin Upper bin Frequency
0-4 0 4 1
4-10 4 10 2
10 - 15 10 15 3
15 - 30 15 30 1
30-More 30 More 0
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age groups over 15 years old, especially in presence of malignant thymoma, car-
diac medications as beta blockers have been led to exacerbation of myasthenia
gravis, so must be avoided in treating stress induce cardiomyopathy (broken

heart syndrome), and most cases have been cured well.

5. Conclusion

Occurrence of takotsubo cardiomyopathy in patients with myasthenia gravis is a
rare condition but a life threatening, so this study is made to find out the treat-
ment and methods of prevention of it by analyzing the previous cases reported,
and it must be understood clearly and avoided by avoiding stressful conditions
as in [27] and triggering of mythenic crisis, and further studies should be focused

in understanding the mechanism of occurrence for controlling it well.
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