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Abstract
Background: Tako – tsubo like syndrome (also named left ventricular apical ballooning) is an
unusual cardiomyopathy with an high incidence in Japanese population of female sex, following an
emotional stress. The clinical features (typical chest pain), and the electrocardiographic changes
(negative T wave and persistent ST elevation in anterior leads), are suggestive of an acute
myocardial infarction; nevertheless the coronary angiography show coronary arteries without
lesions and the ventriculography show specific segmental dysfunction. In the literature there are
many reports of typical left ventricular ballooning (apical); due to the rarity of the atypical
localizations (such as mid, basal, anterior or inferior left ventricular wall) many authors think they
are different physiopatologic entity.

Case report: We report a case of 50 – years old woman, with a family history of ischeamic
cardiomyopathy but with no additional cardiovascular risk factors, who arrived to emergency
department with a recent episode of chest pain (about 30 minutes) with electrocardiographic and
echocardiographic features suggested of a inferior ST elevation myocardial infarction. Coronary
angiography showed coronary arteries without atherosclerotic lesions; ventriculography showed
an inferior dysfunction.

Conclusion: This data can suggest for an atypical form (in term of clinical presentation and
localization) of left ventricular ballooning involving the inferior wall (never described in the
literature), not preceded by any emotional or physical stress. The follow – up performed by
transthoracic echocardiography (2 months later) revealed a complete regression of wall motions
abnormalities.

Background
The left ventricular "apical ballooning" syndrome, also
known as "Tako – Tsubo like syndrome", has recently
been the subject of numerous studies and reports in the
literature, to the point that the term "stress-induced cardi-

omyopathy" [1] has been coined. It was initially described
by Japanese authors in the early Nineties (hence the name
Tako – tsubo, because of the characteristic shape assumed
by the left ventricle in telesystole, wholly similar to that of
octopus traps in Japan) and its clinical presentation in
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most cases mimics acute myocardial infarction; in the past
five years, several European, American and Australian
cases have also been reported in the literature [2,3].

The incidence of the pathology is estimated to be approx-
imately around 1% – 2% among all patients who come
under cardiological attention for acute ischemic events
(both acute coronary syndrome and acute myocardial inf-
arction); according to a recent statistic by the American
Heart Association, out of 732,000 yearly dismissals of
patients with a primary diagnosis of acute myocardial inf-
arction, a number varying between 7,000 and 14,000
patients may present stress-induced cardiomyopathy [4].
However, an accurate estimate of incidence is not feasible
because of its recent definition, disparate clinical presen-
tations and constant evolution.

The physiopathological motive seems to be linked to the
plasmatic release of catecholamines as a result of intense
emotional and/or physical stress with their consequent
direct damage in terms of the metabolism of cardiac myo-
cytes; high levels of catecholamines reduce myocyte activ-
ity through an overload of calcium mediated by cyclic
adenosinmonophosphate; catecholamines are also
sources of free radicals derived from oxygen and, in ani-
mal models, by interfering with the transmembrane trans-
port of sodium and calcium, they cause a myocyte
dysfunction, increasing the concentration of intracellular
calcium [5,6].

In 2006 the American Heart Association included "stress-
induced cardiomyopathy" in the classification of cardio-
myopathies as a "primitive and acquired cardiomyopa-
thy" which can involve the entire extension of the left
ventricle and no longer just the apex, as described ini-
tially[2]; however, in the literature there are limited
reports of left ventricular ballooning with atypical locali-
zation at medium ventricular level, at the base of the ven-
tricle, at the level of the lower wall and of the front wall.

We describe a case of ventricular ballooning localized at
the level of the inferior wall in a patient who came to our
observation in the absence of emotional and physical
stresses identifiable by the anamnesis, chest pain and elec-
trocardiographic alterations characteristics for acute ST
elevation myocardial infarction (STEMI).

Case report
A 50-year old woman, known to have surgically treated
congenital hydrocephalous, with a family history of
ischemic cardiopathy but with no additional cardiovascu-
lar risk factors, without a recent major psychological or
physical stresses, was admitted to our Emergency Depart-
ment for prolonged chest pain felt while at rest, continuos
and not irradiated, lasting for about 45 minutes and par-

tially reduced spontaneously upon arrival at the hospital.
The physical examination did not yield any pathological
findings; blood pressure was 100/70 mmHg. Entry elec-
trocardiogram showed the presence of sinusal rhythm and
ST elevation in the inferior leads and light ST depression
in lateral (Figure 1).

The echocardiogram performed at the time of admission
indicated only a hypokinesia of the infero-basal wall with
normal systolic function (ejection fraction 54%) and
absence of valve pathologies of relevance. The first hema-
tochemical exams showed a significant increase in cardio-
specific enzymes (troponin I 3.12 ng/ml, Ck – Mb 11,1
ng/ml, BNP 98.7 pg/ml). After the start of intravenous
medical therapy with nitrates, sodic heparin (5000 U in
bolus and 1000 U/hour), inhibitors of the glycoprotein
IIB/IIIa (abciximab) and orally with beta blocker (aten-
olol 100 mg), atorvastatin (40 mg) and clopidogrel (300
mg) the patient was subjected to a urgent coronary angi-
ography.

The procedure showed epicardic coronaries free of lesions
(Figure 2, Figure 3); however, the left ventriculography
highlights the presence of a dyskinesia limited to the
lower wall (Figure 4). During the hospital stay, an evalua-
tion of the plasmatic and urinary catecholamines was per-
formed, which showed an increased presence of
vanilmandelic acid (21 ng/24 hour); serum concentration
of brain natriuretic peptide was 60.5 pg/ml (normal range
0.0 – 18.0 pg/ml), epinephrine was 567 pg/ml (normal
range 25 – 50 pg/ml), norepinephrine was 890 pg/ml
(normal range 150 – 350 pg/ml). The patient was dis-
charged home on the fifth day and a follow – up per-
formed by transthoracic echocardiography (2 months
later) revealed a complete regression of wall motions
abnormalities

Discussion
In the literature, in recent years, there have been numer-
ous reports of patients with transitory dysfunction of the
left ventricle in relation to physical stress or to episodes of
important psychic stress [7,8]. The first descriptions dat-
ing back to the early Nineties by Japanese authors allowed
to identify this pathology with the first name of "tako –
tsubo like syndrome" because of the characteristic shape
assumed by the left ventricle in telesystole and wholly
similar to the shapes of the respective Japanese octopus
trap [9].

As early as 2002, Karisu et al[10] highlighted the clinical
and instrumental characteristics of this pathology: aged
female patients (sixth and seventh decade of life); symp-
toms that specifically mimic an ischemic heart attack with
benign evolution; electrocardiographic alterations with T
wave inversion and occasionally persistence of the over-
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leveling of the ST segment in the absence of obstructive
coronary pathology; echocardiographic alterations sug-
gesting a multicoronary involvement with resolution in a
few weeks. Based on these data and on those obtained in

their own center, in 2004 Bybee et al[11] proposed the
"Mayo Clinic criteria for apical ballooning syndrome".

However, etiology does not seem altogether clear; Karisu
et al demonstrated, through the histological analysis of
the myocardial muscle tissue, performed through
endomyocardial biopsy, the presence of focal areas of
myocytolysis and of infiltration by mononucleated cells

electrocardiogram at the admissionFigure 1
electrocardiogram at the admission.

normal left coronary arteryFigure 2
normal left coronary artery.

normal right coronary arteryFigure 3
normal right coronary artery.
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and free connective tissue [10]; moreover, biochemical
analyses showed negativity for Adenovirus, Coxsakievirus,
Cytomegalovirus and Echovirus. Ueyama et al. obtained
an animal model of ventricular ballooning in laboratory
guinea pigs; these animals, after a stressful event charac-
terized by immobilization, showed an increased secretion
of "heat shock protein 70", of "brain natriuretic peptide"
in addition to an increased activation of proto – onco-
genic – fos and of – jun [11,12].

The most creditable etiology and physiopathology
hypothesis seems to be that as a result of mental and/or
physical stress there is an increase in the plasmatic release
of catecholamines (as is evident also in our own two
cases) and that said plasmatic concentration is able to
determine a direct effect on myocyte metabolism. High
levels of catecholamines reduce myocyte activity [13]
through an overload of calcium mediated by cyclic ade-
nosinmonophosphate; catecholamines are also sources of
free radicals derived from oxygen and, in animal models,
by interfering with the transmembrane transport of
sodium and calcium, they cause a myocyte dysfunction,
increasing the concentration of intracellular calcium. Bolli
and Marban have shown that concentrations of catecho-
lamines are associated, from the tissue viewpoint, to the
presence of necrosis of muscular contraction bands, of
eosinophil infiltrates and of interstitial inflammation
with hyperexpression of mononucleated cells [14,15].

However, our case completely deviate from the character-
istics just described, both in the anamnestic absence of
evident psycho-physical stress and in the localization of
the ventricular ballooning (inferior wall).

The typical apical localization of the ballooning is not
quite clear: it seems to be linked to a greater response to
the adrenergic stimulus at the level of the apex of the myo-
cardium (the norepinephrine content at the apex is lower
than at the base); moreover, at the human heart level
there is a heterogeneous distribution of nervous termina-
tions. The ventricular apex may be no more vulnerable to
the adrenergic stimulus than the medium – ventricular
region and the base; this physiological variation of the
regional vulnerability of the left ventricle could be respon-
sible for the different localizations.

An additional alternative, recently proposed [16], which
can explain the different localizations of the ventricular
kinetics deficits, is linked to the presence of a perfusion
gradient between the base, the medial segments and the
apex of the ventricle; said gradient has been demonstrated
both in patients with multiple cardiovascular risk factors
and coronary pathology and in patients with no evidence
of obstructive coronary disease; however, it has not been
demonstrated to be present in patients without risk fac-
tors. In the literature, in recent years, some cases of bal-
looning with atypical localization have been reported; the
apical localization of the kinetic alterations is no longer
considered an indispensable element for diagnostic and
clinic determinations. It is likely that atypical localiza-
tions are generically included among "acute coronary syn-
dromes with normal coronaries" and for this reason their
actual incidence is underestimated [[17], 18, 19].

The current common international scientific opinion
agrees that the "ventricular ballooning syndrome" has the
same origin regardless of localization, therefore we can
speak of "all sides of the same coin". However, there are
some differences between the clinical characteristics of
patients with non apical ballooning and those with apical
ballooning: the former present more intense heart failure
and absence of electrocardiographic alteration. The pecu-
liarity of our case regards, in addition to the atypical and
rare inferior localization, above all the absolutely abnor-
mal manifestation (STEMI), with no psycho – physical
stress.

Conclusion
In conclusion we described and explained a rare case of
atypical left ventricular ballooning involving the inferior
wall presented to our attention mimicking an acute infe-
rior myocardial infarction.

inferior ventricular ballooning (telesystole of the left ventri-cle)Figure 4
inferior ventricular ballooning (telesystole of the left 
ventricle).
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