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(a compromise that also affects the distal half of the anterior, inferior and
lateral walls), associated with a narrow base, due to compensatory

Introduction

Cardiomyopathy or Tako-tsubo syndrome, an entity described by Sato et

al. in 1990 [1] a little over three decades ago, (also known as transient
apical left ventricular (LV) dyskinesia, stress-induced cardiomyopathy
[2], broken heart syndrome and apical bulging) [3], named for the
characteristic shape that it adopts in the left ventricle, very similar to the
vessel used by Japanese fishermen to catch octopus [1]. It is characterized
by transient dysfunction of the left ventricle (LV), which presents an
abnormal movement pattern that cannot be explained by diseases such as
coronary ischemia, aortic valve injury, or myocarditis [4]. In this
pathology, the apex appears rounded and hypocontractile during systole
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hyperkinesis of the basal walls [5-7]. In its characteristic clinical
manifestation, it presents as an acute coronary syndrome (ACS) [2, 3] that
also presents electrocardiographic alterations and elevated cardiac
biomarkers; predominates in middle-aged women (between 50 and 70
years) [2, 8-9], and is generally precipitated by severe physical or
psychological stress [2-4, 7] with a low ejection fraction that is fully
recovered in about a month, so his prognosis is excellent [2.4].

There are numerous diagnostic criteria developed since 2003, the most
widely used being those of the Mayo Clinic [6], and ventriculography
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continues to be the gold standard for diagnosis. In 2018, the consensus
group that studied this syndrome developed the Inter TAK Diagnostic
Criteria [8], based on current knowledge, which are:

* Transient LV dysfunction (hypokinesia, akinesia, dyskinesia) expressed
as apical, mid-ventricular, basal or focal ballooning. There may be RV
commitment. The wall motion abnormality usually exceeds the epicardial
vascular distribution of a coronary artery. Medioventricular, apical, basal
or to an isolated segment, with possible involvement of the right ventricle.

» Emotional, physical, or combined triggers can precede the syndrome,
but are not required. Neurological disorders (SAH, stroke, seizures) and
pheochromocytoma can trigger the syndrome.

* New ECG abnormalities (ST segment elevation or depression, T wave
inversion, QT interval prolongation).

» There may be no changes. Moderate elevation of cardiac biomarkers
(troponins, creatine kinase) and significant increase in brain natriuretic
peptide.

» The presence of significant CAD does not exclude the diagnosis of
Takotsubo syndrome.

* Absence of myocarditis.
« It predominantly affects postmenopausal women.

Tako-Tsubo syndrome is diagnosed in approximately 1-3% of patients
with ACS symptoms; however, the prevalence is likely underestimated.
About 90% of patients with the syndrome are female, usually
postmenopausal, although the number of younger and male patients
diagnosed has been increasing due to a greater understanding of the
syndrome.

Psychological triggers or triggers include multiple traumatic emotions,
both positive (surprise parties) and negative (grief, fear, panic, anger,
anxiety, financial problems, natural disasters). Physical triggers can be
related to physical activity, medical conditions or procedures.

Various theories are invoked in pathophysiology [11].
Theory of alteration in the autonomic nervous system:

1. Inonestudy it was found that years after the event of Takotsubo
syndrome patients showed exaggerated sympathetic responses
to emotional and hemodynamic stress in combination with
suppressed parasympathetic (vagal) modulation of the heart. It
is reported that the distribution of adrenergic receptors in the
myocardium of women who had recovered from this syndrome,
compared to healthy women, had an autonomic phenotype that
could predispose towards prolonged sympathetic activation.
Decreased parasympathetic modulation of the heart, as well as
alterations in sympathetic moderation are the main probable
causes of this syndrome [13, 14]. The reduction in
parasympathetic modulation of the heart is important, because
it has been associated with sudden death, increased mortality in
heart failure, and acute myocardial infarction [11, 14].

2. Genetics
The stress trigger involved in the pathophysiology of the
syndrome has a strong environmental component. However, it
is conceivable that some people have a genetic predisposition
to suffer from stress-induced Tako-tsubo syndrome. The
existence or absence of functional polymorphisms in genes,
such as alpha 1, beta 1 and beta 2 adrenergic receptors, GRK5,
and the involvement of estrogens have been reported; however,
larger studies are needed to corroborate this [13].

3. Theory of excess catecholamines
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The potential role of excess catecholamines in the pathogenesis
of Takotsubo syndrome has long been the pathophysiological
explanation of choice, which is why beta-blockers have been
considered as a therapeutic strategy [4]. The pathophysiology
of the syndrome is complex, reflecting the physiological, local,
and systemic responses to acute stress and cardiovascular
responses to sudden increases in catecholamines [15]. The
trigger is often sudden stress, sympathetic activation signals are
present in the manifestation and can lead to extreme
sympathetic activation. There are two initial elements of
physiology to consider: The first is that of the brain's cognitive
centers, the hypothalamic-pituitary-adrenal axis, and the
amount of adrenaline-norepinephrine that are released in
response to a given stress. The second is the response of the
system cardiovascular (including myocardium, coronary
arteries, and peripheral musculature), the sympathetic nervous
system to sympathetic activation, and the sudden surge of
circulating catecholamines [9]. Serum catecholamine
concentrations at presentation are significantly higher than
resting concentrations in the same patient, comparable with
acute heart failure due to acute myocardial infarction,
suggesting the possibility of excess and epinephrine elevation.

Clinically in the acute phase, the clinical manifestation,
electrocardiographic findings, and biomarker profiles are often similar to
those of an acute coronary syndrome. The predominant symptom in the
emergency room was chest pain (76%), followed by dyspnea (47%) and
syncope (8%) [11]. Other symptoms include acute pulmonary edema, as
well as cardiac arrest, cardiogenic shock, and severe ventricular
arrhythmias. Non-specific symptoms have reported weakness, cough, and
fever [14].

In general, the symptoms are transitory and resolve in the course of days,
it is much more frequent in women; however, males have three times the
risk of death from cardiac and cerebrovascular events. The most frequent
complications during admission include: acute heart failure (12% -45%),
LVOT obstruction (10% -25%), mitral regurgitation (14% -25%) and
cardiogenic shock (6% -20%). Less frequently, atrial fibrillation (5% -
15%), LV thrombus (2% -8%), cardiorespiratory arrest (4% -6%),
complete atrioventricular  block  (5%), tachyarrhythmias and
bradyarrhythmias (2% -6%) are observed. 5%), and ventricular septal
defect (<1%) [19].

Recurrence of this syndrome is rare; one study reports that the recurrence
rate was greater than 3% per year in the first four years and the recurrence
rate greater than 4 years was 11% after the initial manifestation [13].

Electrocardiographic findings

The initial ECG is abnormal in most patients. In the InterTAK registry [8]
the frequency of alterations was as follows: 44% ST segment elevation;
8% ST segment depression; 41% T wave inversion, and complete left
bundle branch block in 5%. The location of the ST segment elevation and
inversion of the T wave corresponds to the compromised anatomical
region, usually the middle and apical LV, being these alterations more
noticeable in DIl and AVR and in precordial, from V2 to V5 [20]. The
ECG shows a temporal evolution with resolution of the ST segment
elevation, progressive inversion of the T wave and prolongation of the QT
interval for several days, with subsequent normalization in the following
weeks [19]. The electro cardiographic evolution shows the progressive
normalization of the segment. In the first hours and in the subacute stage,
84% of patients have ST wave inversion (sometimes giant T waves) with
prolongation of the QTc interval (corrected QT interval) and dispersion
of the QT interval. From the second day, they can last several weeks and
are explained by the great variability between myocardial repolarization
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of the dyskinetic apical zone and the hypercinetic basal zone. Unethical.
Only 10% of patients persist with pathologic Q waves [20].

Biochemical markers

Peak troponin values are usually lower than in ACS. The presence of high
levels at admission predicts a poor prognosis. A substantial increase in
brain natriuretic peptide and its prohormone is frequently observed,
linked to the degree of sympathetic activation, peak C-reactive protein
concentrations, and LV systolic dysfunction.

Ventricular function can be evaluated by transthoracic echocardiography
in which patients have a left ventricular ejection fraction (LVEF) of 20 to
49%, and you can see the alterations in contractility with the characteristic
configuration.

The diagnosis of this disease is usually confirmed after verifying the
absence of atherothrombotic disease in the arteries, about 80% of patients
do not suffer from atherosclerotic obstructions and the rest usually have a
mild luminal stenosis of less than 50%. Ventricular function can be
assessed by ventriculography and generally improves over a period of
days to weeks, achieving an ejection fraction between 60 and 76%.
Ventriculography and echocardiography allow us to observe the
characteristic morphology of the syndrome in its typical and atypical form
[11, 20].

The spectrum of STT is broad, ranging from low to very high risk. In-
hospital mortality and long-term prognosis of STT are similar to ACS.
Recovery from regional left ventricular systolic dysfunction is usually
seen after 4-8 weeks. The risk of recurrence is approximately 5%.

Case presentation
Case 1

63-year-old MVF patient, female, who is received at our center for
presenting intense pain in the precordial region after receiving the news
of the death of her sister, arrives sweaty, anxious, with a sensation of
imminent death, verifying high blood pressure figures initially (170/90),
which then fell sharply (80/30), later evolving with sustained
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hypotension, thermal gradient above the knee, tachycardia, crackles in
both lung bases. An electrocardiogram was performed (Fig. 1) showing
ST elevation and negative T from V2 to V6 and PR elevation in DII, DIII,
and aVF. Biochemical markers are performed showing elevation of
CKMB 13.45ng, and higher Troponin 40ng. It is defined as cardiogenic
shock, for this reason it is coordinated with the hemodynamic service in
the cardiocentre for coronary angiography with an initial diagnosis of ST-
elevation acute coronary syndrome (STEACS) and a diagnosis of anterior
myocardial infarction in carcinogenic shock. Coronary angiography
shows normal coronary arteries. Ventriculography (Fig. 2) shows akinesis
of apical segments with an image of bulging, characteristic of this
syndrome. Given the evidence of the decision to suspend vasoactive
drugs, treatment for heart failure was maintained, observing regression of
the clinical picture with and normalization of the electrocardiogram. The
patient has had a favorable evolution in the following 6 months.

Case 2

53-year-old female NMR patient, obese, hypertensive, diabetic, with an
ulcer in the lower left limb, which after healing it begins with chest pain,
fatigue and sweating, for which she is brought to our center. During the
physical examination she was found to be sweaty, with a blood pressure
of 60/0, a thermal gradient, bibasal crackles, requiring hemodynamic
support with vasoactive drugs. Complements are performed where Ck Mb
32.4 ng appears slightly elevated and troponin greater than 40 ng. The
electrocardiogram shows ST elevation from V4 to V6. Coronary
angiography was requested from the hemodynamics service of the
cardiocenter with an initial diagnosis of STEACS and a diagnosis of
anterior myocardial infarction in carcinogenic shock. Coronary
angiography is performed, observing normal main coronary arteries.
Ventriculography showing apical segment akinesia, with a characteristic
bulging image (Fig. 3). Given these evidences, a diagnosis of Tako-Tsubo
Syndrome is made, vasopressor drugs are withdrawn, maintaining
treatment for heart failure, evolving favorably with ST regression and
normal posterior echocardiography. The patient has had a favorable
evolution in the following 6 months and a medical and psychological
cardiovascular rehabilitation program is included.

Figure 1: Initial electrocardiogram of case 1
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Figure 3: Ventriculography of case No 2

Discussion

Our two cases are postmenopausal women, the age at which this
syndrome most frequently occurs, corresponding to the revised
bibliography [2, 4, 11, 13]. Both had situations of emotional stress as a
trigger, the first related to a situation of mourning due to the death of the
sister, and the second related to the healing of an ulcer in the lower limb.
These triggering mechanisms are collected in the different studies
reviewed, and are included among the diagnostic criteria of the InterTAK
consensus. [9] Precordial pain is the most frequent symptom with which
these patients attend, in 83.4% as the presentation, followed by dyspnea
44% [20]. as it happened in our patients.
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Our two patients presented with obvious signs of cardiogenic shock, and
although this is referred to as rare in the literature, several case reports
indicate it as a form of presentation [13-14, 19]. Representing up to 20%
of the cases, complications [19]. The electrocardiographic alterations
observed by us, from the topographic point of view, were of interest in
the anterior face, this being the most frequent location reported [11], they
were reversible in time. Ventriculography demonstrated the alteration of
motility in the apical and septal region of the LV, characteristics that led
to the diagnosis, constituting this technique as the golden rule for the
diagnosis of the syndrome.
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Conclusion

Takotsubo syndrome is a condition that, due to its clinical manifestations
similar to acute coronary syndrome, may surprise us. Its incidence
continues to be low, although it is increasing in relation to the greater
knowledge of the syndrome. Our two patients presented with typical
oppressive chest pain, electrocardiographic changes concordant with
anterior myocardial infarction, and signs of cardiogenic shock, evolving
towards full recovery from dyskinesia of the affected segments and
having a satisfactory evolution in the subsequent 6 months.
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