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76 Takotsubo Cardiomyopathy

Takotsubo Cardio-
myopathy, or Broken-
Heart Syndrome

Takotsubo cardiomyopathy mimics acute coronary syndrome and is accompanied by re-
versible left ventricular apical ballooning in the absence of angiographically significant coro-
nary artery stenosis. In Japanese, “tako-tsubo” means “fishing pot for trapping octopus,”
and the left ventricle of a patient diagnosed with this condition resembles that shape.
Takotsubo cardiomyopathy, which is transient and typically precipitated by acute emotional
stress, Is also known as “stress cardiomyopathy” or “broken-heart syndrome.”

Herein, we describe the clinical angiographic characteristics of 4 patients who exhibited
this syndrome, and we review the existing literature and propose reasons to conduct pro-
spective studies. (Tex Heart Inst J 2007:34:76-9)

akotsubo cardiomyopathy mimics acute coronary syndrome. It is accompa-

nied by reversible left ventricular (LV) apical ballooning in the absence of an-

giographically significant coronary artery stenosis. In Japanese, “tako-tsubo”
means “fishing pot for trapping octopus,” because the LV of a patient diagnosed with
this condition resembles that shape. A transient entity typically precipitated by acute
emotional stress, takotsubo cardiomyopathy is also called “stress cardiomyopathy” or
“broken-heart syndrome.” Several cases of this interesting cardiomyopathy have been
reported in Japan,"® and more recently in the United States”** and Belgium." Herein,
we describe the clinical and angiographic characteristics of 4 patients diagnosed with
takotsubo cardiomyopathy, and we review the existing literature.

Case Reports

Patient 1

A 57-year-old black woman with a history of hypertension and dyslipidemia was
hospitalized because of the sudden onset of angina-like chest pain and dyspnea.
Auscultation revealed bilateral basilar crackles and an S; gallop. Electrocardiography
(ECG) showed ST-segment elevation of 1 mm in leads V, through V,. The QT
interval was prolonged. Levels of creatine kinase-MB and troponin T were mildly
elevated. Echocardiography showed substantial apical dysfunction, preserved basal
function, and no intraventricular pressure gradient. The patient underwent emergen-
cy cardiac catheterization, which disclosed no substantial epicardial coronary artery
stenosis. Left ventriculography showed systolic ballooning of the apex and hypercon-
traction of the basal segment (Fig. 1). The patient was treated with aspirin, an angio-

Fig. 1 Patient 1. Left ventricular angiography in systole (A) and diastole (B) shows apical ballooning
and hypercontraction of the basal segments.
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tensin-converting enzyme inhibitor, a diuretic, and
statins. Two weeks later, the ECG showed complete
resolution of the ST-segment elevation and no Q-wave
formation. Echocardiography revealed remarkable im-
provement of the apical wall motion abnormality and
normalization of the ejection fraction. It was concluded
that acute emotional stress after the death of a relative
had precipitated the initial symptoms.

Patient 2

A 64-year-old black woman with a history of diabetes
mellitus presented with severe angina-like chest pain.
Deep negative T waves were seen on ECG. Her cardiac
enzyme levels were mildly elevated. The patient was
admitted with a diagnosis of acute non-ST-segment-
elevation myocardial infarction. An echocardiogram
showed apical dyskinesis, an ejection fraction of 0.45,
and no intraventricular pressure gradient. The patient’s
ongoing chest pain prompted emergency coronary an-
giography with intra-aortic balloon pump support. The
angiogram revealed apical ballooning in systole with
concomitantly increased contractility in the basal seg-
ments. The overall LV systolic function (LVSF) was
mildly depressed. With medical therapy, the patient’s
symptoms improved. Echocardiography after 1 week
showed normalization of the systolic apical ballooning
and the LVSF. When questioned, the patient revealed
that she had recently experienced severe emotional
stress due to financial instability.

Patient 3

A 44-year-old white man without a pertinent medical
history underwent urgent coronary angiography be-
cause of acute chest pain and marked precordial T-wave
inversions suggestive of acute myocardial ischemia.
Coronary angiography showed no significant stenosis
of the coronary arteries. A challenge with acetylcholine
elicited no spasm of either the right or the left coronary
artery. Left ventriculography showed systolic apical
ballooning with mild basal hypercontraction. Levels
of creatine kinase-MB and troponin T were mildly el-
evated. One week later, echocardiography showed com-
plete resolution of the wall motion abnormality. Severe
occupation-related emotional stress had preceded the
onset of this patient’s symptoms.

Patient 4

A 64-year-old black woman with a history of hyper-
tension and hyperlipidemia presented after 1 day of
severe nausea and vomiting. An ECG showed ST-
segment elevation and deep T-wave inversion in the an-
terior leads. The QT interval was also prolonged (Fig. 2).
The cardiac enzyme levels were mildly elevated. Emer-
gency cardiac catheterization disclosed no obstructive
coronary artery disease. Left ventricular angiography
revealed apical ballooning in systole with mild basal
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Fig. 2 Patient 4. A 12-lead electrocardiogram of a patient d/ag—
nosed with takotsubo cardiomyopathy shows ST-segment
elevation and deep T-wave inversions in the anterior leads, in
association with a prolonged QT interval.

hypercontraction. The patient’s LVSF was moderately
reduced. Two weeks later, results of echocardiography
showed resolution of the apical wall motion abnormal-
ity and the LV systolic dysfunction. The patient had
not experienced emotional distress before the onset of
symptoms.

Discussion

These 4 cases exhibited most of the characteristics of
takotsubo cardiomyopathy that have been described in
the literature:
* A preponderant occurrence of the syndrome in
elderly or postmenopausal females**'
* Onset consequent to acute emotional stress or an
acute medical condition®”*"
» ST-segment elevation or depression, or T-wave
changes™"
* A prolonged QT interval*"
* A mild increase in cardiac enzymes
* Typical akinesis of the apical and distal anterior
wall together with hypercontraction of the basal
wallZ,S—IO
* The occasional presence of transient intracavitary
pressure gradients in some patients**"
* A need for acute hemodynamic support in some
cases™™'
* Complete resolution of the apical wall motion ab-
normality and the depressed LVSE.>*#!!
Although the exact pathogenesis of takotsubo cardio-
myopathy remains unclear, various mechanisms have
been proposed. Dote and associates' suggested coro-
nary vasospasm as the pathogenic mechanism; how-
ever, induction of coronary vasospasm by acetylcholine
or ergonovine has yielded mixed results. In some se-
ries, vasospasm in at least 1 epicardial coronary artery
was present in most patients,>® whereas Akashi and
colleagues’ found no coronary vasospasm in patients
who underwent an acetylcholine challenge. Multivessel

2,9,10
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coronary spasm would be required to account for the
apical wall motion abnormality seen in this syndrome.
Similarly, the duration of wall motion abnormality in
takotsubo cardiomyopathy typically is longer than
would be expected in conventional cases of coronary
vasospasm.

The possibility of myocardial injury due to microvas-
cular spasm has also been suggested.> Ako and co-
workers,” by the use of an intracoronary Doppler wire
technique, demonstrated microcirculation impairments
in instances of transient LV hypocontraction. Although
this is an interesting explanation, several factors chal-
lenge its causative potential. First, microscopic findings
in some patients who had LV apical ballooning were
different from those in patients who had myocardial
ischemia. The most common pathologic finding in
takotsubo cardiomyopathy, focal myocytolysis, is not
typically seen in patients with myocardial infarction.”
Second, in several cases, coronary angiography failed to
reveal the slow-flow phenomenon, even in the presence
of ST-segment elevation. Finally, impaired microcir-
culation during the acute phase is not direct evidence
of causation, because microcirculatory impairment can
result from a primary myocardial injury.

Another putative mechanism is neurogenic stunned
myocardium. This condition is also observed during
acute cerebrovascular accidents'®” and during the cate-
cholamine-induced cardiomyopathy in patients with
pheochromocytoma.*** Enhanced sympathetic activ-
ity appears to play a very important role in the patho-
physiology of takotsubo cardiomyopathy. Triggering
factors, such as intense emotional stress, are frequently
seen in patients with this syndrome. Excessive levels
of catecholamines have been observed in patients with
takotsubo cardiomyopathy.? Catecholamines have been
shown to induce myocardial damage,*"** and excessive
stimulation of cardiac adrenergic receptors has led to
transient LV hypocontraction in animal models.”> A
2005 case series” showed a strong relationship between
stress-induced cardiomyopathy and increased plasma
catecholamine levels, suggesting that exaggerated sym-
pathetic activation may be important in the develop-
ment of the cardiomyopathy.

The possibility that myocarditis leads to transient
LV dysfunction has also been suggested, but results of
biopsies and paired serum tests for viral serology have
been negative in the patients studied.”

Another intriguing question surrounding takotsubo
cardiomyopathy is that of why the apical wall is affected
but the base is spared. Several explanations have been
proposed.® The apex is structurally vulnerable because
it does not have a 3-layered myocardial configuration,
it has a limited elasticity reserve, it can easily become
ischemic as a consequence of its relatively limited coro-
nary circulation, and it is more responsive to adrenergic
stimulation.” All of these factors might make the apex
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more sensitive to the catecholamine-induced surge fre-
quently observed in takotsubo cardiomyopathy.

Transient intraventricular pressure gradients have also
been detected in some patients diagnosed with tako-
tsubo cardiomyopathy.>*'* However, the absence of sig-
nificant LV hypertrophy in takotsubo cardiomyopathy,
along with the distinctive histologic features, rules out
the possibility of an acute midventricular obstruction,
as seen in patients who have hypertrophic cardiomyopa-
thy.

Although short-term outcomes are excellent, with
complete resolution in all reported cases,***"" there are
no data in the literature regarding long-term outcome
in patients who have experienced takotsubo cardiomy-
opathy.

Takotsubo cardiomyopathy has important implica-
tions, because its clinical presentation mimics that of an
acute coronary syndrome. Increased awareness of tako-
tsubo cardiomyopathy will likely result in its being di-
agnosed more frequently. Prospective studies are needed
in order to determine more accurately the incidence of
takotsubo cardiomyopathy and to ascertain the long-
term outcomes. Studies are also needed to elucidate the
specific pathophysiologic mechanisms responsible for
this cardiomyopathy.
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