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CASE REPORT

and an estimated left ventricular ejection 
fraction (LVEF) of 25%. Emergent cardiac 
catheterization was performed and revealed 
nonsignificant lesions in the coronary vas-
culature that did not require any interven-
tion. There was mild “myocardial bridging” 
of 1 vessel. Of note, the ECG abnormalities 
were extensive and could not be explained 
by her angiogram. Soon after cardiac cathe-
terization, the patient developed cardiogenic 
shock and an intra-aortic balloon pump 
(IABP) was needed to stabilize her hemody-
namics. Biochemistries showed a troponin T 
peak of 0.86 ng/ml and a brain natriuretic 
peptide of 144pg/ml (N < 125 pg/ml). 

On magnetic resonance imaging (MRI) scan using gadolinium, 
there was delayed enhancement in the anterior wall (Figure 2). 
In the ensuing hospital days, her clinical condition improved dra-
matically. Repeat TTE done 4 days later showed that the LVEF had 
improved to 43%, while another study repeated 6 months post dis-
charge showed an election fraction to 63% with complete resolution 
of the apical wall motion abnormalities.

The initial clinical presentation suggested an acute coronary 
syndrome; however, diagnostic workup showing transient ECG 
abnormalities, echocardiographic findings of apical dyskinesis, 
cardiogenic shock, and no significant lesions in coronary arteries 
raised a suspicion for possible TCM. Additionally, the improve-
ment of the ECG and echocardiographic findings led us to believe 
that this was most likely a case of TCM. 

BACKGROUND AND DISCUSSION
TCM is being recognized more frequently, and while there 
has been speculation about a familial form of this disease, it 
is less well-established. Echocardiographic findings typically 
show apical dyskinesis “ballooning” of the left ventricle in 
systole. The shape resembles that of a fisherman’s pot used 

CASE REPORT
A 75-year-old white woman presented to the Emergency 
Department with acute onset of chest pain. There were no precipi-
tating events prior to her presentation. She had a family history of 
Tako-tsubo cardiomyopathy (TCM) in her older sister, who had 
experienced emotional stress prior to her admission. The patient’s 
12-lead electrocardiogram (ECG) demonstrated transmural myo-
cardial ischemia with 2 mm ST elevations in the anterior leads 
V2-V6 (Figure 1). Transthoracic echocardiography (TTE) revealed 
apical dyskinesis “apical ballooning,” with hyperdynamic basal walls 

ABSTRACT

Introduction: Tako-tsubo cardiomyopathy (TCM) is being recognized more frequently; and a 
familial form of this diagnosis has been suspected but is less well-established.

Case: A 75-year-old patient with a family history of TCM was admitted with suspected ST-segment 
elevation myocardial infarction. Transthoracic echocardiography showed apical dyskinesis with hyper-
dynamic basal walls and a left ventricular ejection fraction (LVEF) of 25%. Repeat echocardiography 
showed normal LVEF of 60% ejection fraction. Cardiac catheterization showed no significant stenosis. 

Discussion: TCM is characterized by transient systolic left ventricular dysfunction. A few cases of 
familial TCM have been reported in the literature and a genetic component is suspected.

Conclusions: Although there has been a paucity of data, familial cases of TCM have been reported. 
This case study addresses TCM and the familial occurrence of the syndrome, which may have a 
genetic basis.
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diographic images are suboptimal or if 
ischemic heart disease is present at the 
same time.1-4

This report illustrates a case of 
TCM and the echocardiographic and 
MRI findings in a patient whose sis-
ter was diagnosed 3 years earlier with 
the same condition.

A PUBMED and Google Scholar 
search was performed using spe-
cific keywords to identify cases of 
familial TCM. It is sometimes also 
called “apical ballooning syndrome” 
or “stress cardiomyopathy” and rep-
resents a reversible form of cardio-
myopathy that commonly presents 
in association with acute emotional 
or physiologic stressful conditions.5 
The clinical presentation is similar 
to an acute coronary syndrome in 
the absence of obstructive coronary 
artery disease and does not explain 
the distribution of associated tran-
sient wall motion abnormalities.6 
Postmenopausal women seem particu-
larly prone for unclear reasons. The 
protective role of estrogen hypoth-
esis has been raised in the past.7 
However, the mechanism by which 
a lack of estrogen predisposes to the 
condition is not well understood. The 
pathophysiology of the syndrome is 

unknown but may involve pathologic sympathetic 
myocardial stimulation caused by a surge in plasma 
catecholamines.8 In addition, metabolic disturbances and 
dysfunction of microcirculation also are suspected to be 
the underlying mechanisms.9

Typically, patients present with chest pain and shortness of 
breath, transient electrocardiographic changes, moderate tro-
ponin elevation (median initial troponin 7 to 8 times upper 
limits of normal). Echocardiography initially shows regional 
wall motion abnormalities. These regional abnormalities are 
mostly confined to the apical and midventricular walls (with 
preserved basal segment systolic function) and usually resolve 
within 4 to 8 weeks of the acute event. Coronary angiogra-
phy typically shows normal coronary arteries or nonsignificant 
lesions. The prognosis is, perhaps, not as benign as was previ-
ously thought. Data from the United States Medicare database 
(2007-2012) shows that 30-day and 1-year mortality rates vary 
from 2.5% to 6.9% and 4.7% to 11.7%, respectively.10

Figure 1. 12-lead ECG on Admission Showing ST Elevations in Leads V2-V6 Consistent With Transmural 
Myocardial Ischemia

Figure 2. Cardiac MRI Scans Using Gadolinium Enhancement
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in Japan to catch octopi. The pot, referred to as "takotsubo", 
has a round base and a narrow neck (Figure 3). The echo-
cardiographic wall motion abnormalities are reversible and 
usually resolve within 4 to 8 weeks of the acute event. The 
MRI findings in this condition may be helpful if echocar-

Pot has narrow neck and wide base to prevent octopus from escaping once 
it enters the pot.

Figure 3. Fishing Pot used to Catch Octopi in Japan

Abberviation: ECG, electrocardiogram. 

A. Short axis view of magnetic resonance imaging showing area of delayed gadolinium enhancement in anterior wall 
(see arrow). B. Long axis view showing area of delayed enhancement in left ventricle anterior wall (see arrow).
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According to a review by Gianni 
et al,11 the true prevalence of TCM 
remains uncertain, but a reasonable 
estimate of its incidence is approxi-
mately 2% of all patients presenting 
with an acute coronary syndrome. 
Their data also showed an inhospi-
tal mortality of 1.1%; only 3.5% of 
patients experience a recurrence.12

A familial form of TCM has been 
suspected and is reported in the lit-
erature.13-19 PUBMED and Google 
Scholar searches revealed a few familial cases of TCM in the 
last 15 years (Table). These reports confirm that TCM can be 
seen in family members, suggesting a possible genetic etiol-
ogy of this condition. Our case report also provides evidence 
that this condition can be encountered in family members. 
The patient’s older sister suffered similar complaints and was 
diagnosed elsewhere with TCM; her clinical presentation 
was identical to our patient and her cardiac catheterization 
demonstrated normal coronary arteries. Additionally, echo-
cardiography showed complete resolution of her LVEF and 
normalization of apical wall motion abnormalities at 4 weeks 
after the acute event.

A 2014 study of 28 TCM patients performed a whole-exome 
sequencing of genes related to catecholamine and adrenergic sig-
naling, revealing that 93% of the patients had at least a malignant 
variant of 55 candidate genes.20

A 2017 genome-wide association study of 95 patients with 
TCM revealed 68 loci of potential nucleotide polymorphism. 
Eighteen out of 65 loci contained single nucleotide polymorphism 
(SNP) supported by SNPs in high linkage disequilibrium.21

The genetics of TCM still remain unclear. Hence, high-
quality phenotyping and identification of candidate genes 
is necessary to further explore and understand the patho-
genesis of TCM.

In regard to MRI in TCM, there are isolated publications 
describing small diffuse areas of late enhancement in the 
anterior and apical segments.1-4 The edema on T2 weighted 
images is typically located in the apical mid ventricular 
planes, sparing the base plane. However, myocardial edema 
also is seen in acute myocardial infarction and myocardi-
tis. Late gadolinium enhancement (LGE) in MRI is gener-
ally absent in TCM as opposed to myocardial infarction, 
where it is very intense (more than 5 SD above the mean 
signal intensity of the remote myocardium). However, it can 
be seen occasionally in TCM. LGE may help differentiate 
TCM from myocarditis, where a “patchy” distribution of 
myocardial edema is seen.22

CONCLUSIONS
Multiple familial cases of TCM have been reported, although there 
has been a paucity of data regarding case series. The search for a 
genetic basis of the disease is ongoing, and genetic testing is not 
currently available commercially. In TCM, characteristic transient 
wall motion abnormalities are seen by echocardiography. The 
ECG changes are generally overwhelming, resembling an acute 
coronary syndrome, and angiographic findings are essentially 
normal. Coronary angiography is mandatory in the diagnosis of 
TCM. MRI findings are generally nonspecific but may be useful 
in differentiating from ischemic heart disease and myocarditis. At 
this time, MRI is not performed routinely in patients with sus-
pected TCM. The recurrence rate of TCM is thought to be around 
3.5%.12 Awareness of the condition is key to explaining the clini-
cal presentation, although treatment is similar to patients present-
ing with acute coronary syndromes.
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