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I. INTRODUCTION 
Takotsubo Syndrome (TTS), also called Takotsubo 

cardiomyopathy, stress cardiomyopathy, transient left 
ventricular apical ballooning syndrome (LV-ABS), transient 
left ventricular dysfunction syndrome or broken heart 
syndrome, manifests as a disorder in VE mimicking an Acute 
Myocardial Infarction (AMI). However, TTS is characterized 
by temporary loss of systolic function, usually associated 
with emotional or physical stress [1]. Clinically, it presents 
itself as typically anginal chest pain, electrocardiographic 
changes, and myocardial necrosis marker [2]. 

Among the diagnoses for coronary syndromes, TTS has a 
prevalence of 2%. Nevertheless, it is a problem that is gaining 
attention in the scientific literature because it is a topic that 
involves many predisposing factors such as age, sex, and 
quality of life [3]. Furthermore, the disease is more prevalent 

in postmenopausal women ages between 65 and 751. In 
addition, there are risk factors for the development of broken 
heart syndrome that are related to the quality of life of each 
patient, such as smoking, alcohol consumption, 
hyperlipidemia and anxiety [2], [4]. 

The pathophysiology of this involvement is not well 
defined, but several mechanisms for its development [5] have 
been described before. It is known that when the patient 
suffers trauma or the loss of a loved one, there is a possibility 
of catecholamine release, causing excessive myocardial 
adrenergic stimulation and a marked increase in calcium in 
myocytes [6]. Otherwise, the experience of trauma stimulates 
the subcortical brain circuit, resulting in the release of 
norepinephrine in the hypothalamus. This process causes 
stimulation of the adrenal gland function and, consequently, 
it causes an increase in cortisol release and an increase in the 
release of catecholamines [5], [6]. Thus, due to this entire 
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process, the patient evolves to the expression of characteristic 
symptoms of acute myocardial syndrome, yet in a transitory 
way [5], [6]. 

Despite being a very similar disease to acute coronary 
syndrome and also sharing many symptoms, TTS has a very 
favorable prognosis for the patient, due to the transitory 
characteristic of its electrocardiographic alterations [7]. 

Even though this article seeks the relationship between the 
genetic factor and the development of Takotsubo syndrome, 
it also brings the report of two patients (sisters) who were 
diagnosed with Takotsubo syndrome within a period of two 
years. 

 

II. METHODOLOGY 
This is a narrative bibliographic review and two case 

reports on Takotsubo Syndrome. The literature search was 
carried out in the bibliographic databases LILACS, NCBI, 
PUBMED and MAYO CLINIC in May 2021, using the 
descriptors "Takotsubo Cardiomyopathy" and "Hereditary". 
Furthermore, the Boolean operator "AND" was used among 
the descriptors. The inclusion criteria were articles published 
in English in the period between 2016 and 2021, due to the 
goalsearch for the most recent articles on the subject. In 
regard to the exclusion criteria, there were no articles 
included that did not address the topic in the title and abstract, 
and those that were repeated among the bibliographic 
databases. Thus, 17 articles were found in LILACS, 21 in 
PUBMED, 12 in the NCBI database and 1 in the Mayo Clinic 
database, with a result of 30 articles. Of this total, only 2 were 
selected from the NCBI database, 7 from PUBMED, 12 from 
LILACS and 1 from the Mayo clinic. Therefore, 14 articles 
resulted to compose the literature. In addition, the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) were used as quality evaluation criteria. 

Furthermore, this study was submitted to and approved by 
the Research Secretariat, under protocol number 5.023,305. 

 

III. CASE REPORTS 

A. Case Report 1 
The patient, a 62 years old female, arrived at the referral 

hospital in the city where she lives, complaining of symptoms 
that indicate Acute Coronary Syndrome (ACS) on April 7, 
2017. She reported that her mother had died on that same day. 
Upon arrival at the emergency room, an ACS care protocol 
was performed (electrocardiogram in 10 minutes). The ECG 
showed an elevation of the ST segment in the precordial leads 
from V3 to V6, characterizing an ischemic process in the 
anterolateral wall of the heart. 

The patient was promptly referred to cardiac 
catheterization, showing absence of coronary obstructions 
and the left ventricle had a slightly increased end-diastolic 
volume with an area of moderate hypokinesia in the middle-
anterior and middle-inferior segments. The pressure of the 
aorta artery (AO) was 138 /69 mmHg and left ventricular 
pressure (VE-PS/PD2) = 138/10 mmHg. An echocardiogram 
was performed, which showed LV end systolic diameter of 
20 mm (RV 25 to 40 mm), end diastolic volume of 62 ml (RV 
73 to 156 ml), systolic volume of 49 ml (RV 54 to 99 ml), and 

end-systolic volume of 13 ml (VR 18 to 57 ml). A prolapse 
of the anterior mitral leaflet was presented, without 
regurgitation. 

Given the clinical picture with signs and symptoms of 
acute coronary syndrome, an ECG showing anterolateral 
elevation and absence of coronary obstructions in cardiac 
catheterization, and segmental dysfunction of the left 
ventricle, confirmed the diagnosis of Takotsubo syndrome. 

B. Case Report 2: 
The patient, a 59-year-old female, arrived at the referral 

hospital in the city where she lives, as did her sister (case 1), 
also with symptoms of Acute Coronary Syndrome (ACS) on 
June 18, 2019. She reported periods of emotional stress 
during anamnese, due to her aunt who was bedridden and 
under her care. A protocol for ACS with an electrocardiogram 
showing ST-segment elevation in the inferior wall was 
performed in the emergency department (Fig. 1 and 2). 

The patient was promptly referred for cardiac 
catheterization, which showed dominant right coronary artery 
according to the pattern of coronary circulation, and coronary 
arteries with no significant obstructive lesions. Left 
ventriculography showed a left ventricle with normal end-
diastolic volume and apical dyskinesia. Given the clinical 
picture with signs and symptoms of acute coronary syndrome, 
an ECG showing anterolateral elevation and absence of 
coronary obstructions in cardiac catheterization, and 
segmental dysfunction of the left ventricle, confirmed the 
diagnosis of Takotsubo syndrome. 
 

 
Fig. 1. Case Report 2 ECG of the DI, DII, DIII, AVR, AVL and AVF 

derivation. 

 
Fig. 2. Case Report 2 ECG of V1 – V6 derivation. 
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IV. RESULTS 
The articles analyzed were published in international and 

national journals. Thereby, 3 case reports, 3 cross-sectional 
studies, 1 non-randomized case-control study, 3 randomized 
case-control studies, 1 cohort study, 2 systematic reviews, 
and 1 letter to the editor were selected. The oldest study was 
published in the year 2016 and the most recent study in the 
year 2021. In addition, of the 30 studies selected for reading, 
15 had greater relevance for this study and are shown in the 
table below. They are separated according to title of the 
article, authorship/year of publication, and methodology used 
in the study (Table I). 

 
TABLE I: REVIEW RESULTS 

Article Methodology Authorship Year 

Reference [16] Cross-Sectional 
Study 2020 

Reference [18] Case Report 2019 

Reference [12] Case Report 2019 

Reference [12] Non-Randomized 
Clinical Study 2018 

Reference [15] Cross-Sectional 
Study 2018 

Reference [22] Randomized Case-
Control Study 2018 

Reference [14] Case-Control Study 2018 

Reference [11] Case-Control Study 2017 

Reference [10] Cohort Study 2017 

Reference [17] Systematic Review 2016 

Reference [21] Letter to the Editor 2016 

Reference [19] Cross-Sectional 
Study 2020 

Reference [8] Systematic Review 2021 

Reference [9] Case Report 2016 

 
According to the studies found, Takotsubo Syndrome 

(TTS) is systemic and it is related to an excess of plasma 
catecholamines, just as it occurs with myocardial ischemia. 
There are studies that mention that there is no genetic 
predisposition to TTS, however, there are other studies that 
support the hypothesis of a genetic cause for this disease [8]-
[11]. 

Moreover, there are factors that favor the presence of a 
genetic and hereditary relationship that leads to TTS, such as: 
being female; post-menopause; triggering stressor; sudden 
environmental stress; genetic mutations that are not under the 
sympathetic and estrogenic regulation; nucleotide 
polymorphisms for sympathetic regulation, as presented by 
[15] which show that there are regional differences in 
functional contractility after stress; and administration of 
catecholamines due to beta-2-adrenergic receptor modulation 
[8], [10]-[15]. Furthermore, Noah MLN et al infers that there 
is no evidence of genetic correlation and the development of 

TTS, but estrogen is an important protective factor for SCA 
[8]. 

Reference [16] found 25 genes associated with TTS, 10 of 
which are considered stimulators and 15 are considered 
inhibitors. The MGFGE gene promotes the secretion of a 
glycoprotein that works by relieving the post-ischemic injury 
[16]. The component C3 is associated with the body's 
response to a stressful stimulus [16]. The drastic increase of 
SAA1 is associated with tissue damage [16]. Alpha-2-
macroglobulin, a protein of the innate immune system, is 
increased along with the complement and the coagulation 
cascade. Also, it is increased in TTS since it is considered a 
pathology with a pro-thrombotic state [16]. In contrast, stress 
can lead to TTS in the same way that it elevates the 
concentration of thyroid hormones and plasma albumin. 
Otherwise, the genetic mutation that alters lipoproteins leads 
to hyperlipidemia by altering the lipid metabolism, causing 
hyperlipidemia and possibly leading to diabetes, which is a 
risk factor for the development of TTS16. Likewise, [17] 
described modifications in genes of certain receptors that 
predispose to STT17 (Table II). 

 
TABLE II: GENETIC MUTATIONS THAT PREDISPOSE TO TTS [17] 

Receptor Mutated Gene Effect 

Beta1-adrenergic 
receptor ADRB1 

Increased cardiac 
sensitivity to 

catecholamines 

Beta2-adrenergic 
receptor ADBR2 

Increased cardiac 
vulnerability to 

adrenergic stress 

Alpha2C-adrenergic 
receptor ADRA2C impaired regulation of 

norepinephrine release 

Fragile X mental 
retardation FMR1 Fragile X Syndrome 

CD36 CD36 CD36 Deficiency 

 
Data in the literature emphasize that for a TTS diagnosis, 

one should use contrast myocardial echocardiography and 3D 
parametric imaging contrast echocardiography [16], [18]. 
Another fact to be considered is the concentration of 
Chromogranin-A in the plasma of patients with suspicion of 
TTS or Acute Myocardial Infarction (AMI), however, due to 
the half-life of this compound and the time span for the 
patient to attend the hospital/medical care, there are still great 
difficulties in using it as a diagnostic test [19]. 

Stress cardiomyopathy (CM) is a systemic syndrome and a 
variant disorder of the copy number, in which the 
haploinsufficiency of overlapping genes with deletions or 
overexpression of duplicated genes leads to a relatively subtle 
modification of cardiac or adrenergic physiology, in a way 
that these individuals are at increased risk of suffering from 
CM when exposed to specific environmental triggers [20], 
[21].  

When [22] studied the morphophysiology of Takotsubo 
Syndrome, they observed that innate immunity can lead to 
heart regeneration, leading to a full recovery of the heart to 
its normal physiology. These same researchers also infer that 
the expression of Toll-like proteins (TLR) and messenger 
RNA play a crucial role in the disease regeneration [22]. 
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Otherwise, [9] researched the genetic correlation between 
the development of TTS and type 1 dystrophy (MD1), 
therefore they reported that additional genetic alterations of 
CTG, a trinucleotide characteristic of MD1 disease, does not 
cause TTS, but patients already diagnosed with MD1 may 
have a higher risk of developing TTS, which is another risk 
related factor. 

 

V. DISCUSSION 
Takotsubo Syndrome was first reported in Japan in 1990 

by Menezes [5]. Due to its importance and similar 
characteristics to the Myocardial Ischemic Syndrome, it is 
gaining prominence in the world’s scientific literature [24]-
[26]. Its name derives from a Japanese word which means 
octopus trap, this term was related to the pathology as a result 
of its morphological presentation in the Left Ventricle [27]. It 
was only in 2017 that this disease was first reported in Latin 
America [28]. 

There are several factors that can predispose the 
development of Takotsubo syndrome, including the death of 
a loved one or even some trauma suffered by the patient [29], 
[30]. In comparison with the literature, the patients presented 
in this study had several risk factors, among which we can 
mention: female gender, post-menopause period and 
emotional stressor [27]-[31]. 

Among the predisposing factors the syndrome, there is still 
no description of a precise genetic component [32]-[36]. 
There are several reports among mothers and daughters or 
among sisters with TTS, that suggest a genetic factor that 
develops the disease. Genetic predisposition is usually 
associated with environmental factors, recessive 
susceptibility and/or polygenic etiology [27], [32]-[36]. 
Therefore, quality of life has a great influence on triggering 
the pathology in question, and this may be the basis for the 
occurrence of TTS in two sisters who had a change of life and 
routines after the death of their mother and the need to take 
care of a bedridden aunt, respectively. 

Unlike what was found in these reports, [37] infer that most 
of the participants in their research have a personal history of 
arterial hypertension, smoking, psychiatric disorders, or 
diabetes mellitus; and as seen in this study before, it is a 
disease found predominantly in women. 

Otherwise, the portion of the heart affected in these 
patients and evidenced by the ECG has shown compliance 
with the literature: ST-segment superelevation with 
aggression to the anterolateral wall of the heart (left ventricle) 

[38]. And, with the clinical follow-up of the patients for a 
long period of time, the normalization of the ECG in the Q 
wave can be noticed in a way that this change results from the 
functional and structural recovery of the heart [38]. 

As mentioned above, the European Society of Cardiology 
(ESC) has developed diagnostic criteria to differentiate 
Takotsubo Syndrome from Acute Coronary Syndrome (ACS) 
that make up the InterTAK Diagnostic Score, which takes 
into account factors that are scaled by point counts, such as 
female gender, emotional or physical stress, 
electrocardiographic characteristics, and presence of 
psychiatric or neurological disease. The patient is stratified 
into two categories: low (< 70 points) and high probability (> 
70 points) of developing TTS [39]. Thus, the patient in case 

1, in her anamnesis, presented 61 points on the InterTAK 
Diagnostic Score and is classified as having a low probability 
of developing TTS. The patient in case 2 had 67 points on the 
InterTAK Diagnostic Score, characterizing a low probability 
of developing this cardiomyopathy (Table III). 

 
TABLE III: INTERTAK DIAGNOSTIC SCORE OF PATIENTS IN CASE 1 AND 2 

[39] 

Variables CASE 1 
Score 

CASE 2 
Score 

Female gender (25 points) P P 

Emotional Stress (24 points) P P 

Physical Stress (13 points) - - 

Absence of ST segment depression (12 
points) P P 

Previous psychiatric illness, acute or 
chronic (11 points) - - 

Previous neurological disease, acute or 
chronic (9 points) - - 

QT interval prolongation (women > 460 
ms; men > 440 ms) (6 points) - P 

 
Acute Coronary Syndrome (ACS) and Takotsubo 

Syndrome can be otherwise confused, which is why [40] 
demonstrated in his article the difference between these two 
diseases, using several diagnostic criteria, as shown in Table 
IV. 
 

TABLE IV: THE COMPARISON OF DIAGNOSTIC CRITERIA FOR ACS AND 
STT [40] 

Diagnostic Criteria STT SCA 

Transient left ventricular dysfunction +++ + 

Emotional/Physical Trigger ++ + 

Neurological disorders as a trigger ++ + 

New ECG Abnormalities ++ +++ 

Elevated cardiac biomarkers + +++ 

Rule out myocarditis by infection + + 

More frequent in postmenopausal women + - 

Significant coronary artery disease + +++ 

 
Regarding the conduct to be adopted, patients are generally 

referred to imaging exams. Therefore, those with a low 
probability of developing TTS are directed to coronary 
cineangiography and those with high probability are directed 
to transthoracic echocardiography [39]. Although this is 
already a consensus among professionals, there are doubts 
about the most appropriate procedure to be followed due to 
the existence of too many diagnostic exam options, such as 
electrocardiogram, myocardial necrosis markers, 
echocardiography, coronary angiography, and magnetic 
resonance [40], [41], [42]. 
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As for the pathology prognosis, TTS generally has a 
positive progress, but it can evolve to a worsening [43], [44] 
if associated with a triggering stressor. Furthermore, [44] 
found that chest pain is a protective factor for patients who 
suffered from broken heart cardiomyopathy. Therefore, a 
positive clinical evolution of the patients mentioned above 
may be present as a result of this symptom’s progress. 

Regarding genetic factors, there is still no consensus in the 
literature, as seen here, therefore, [45] infers that the genetic 
factor of the disease is related to recessive susceptible allele 
and these interact with environmental factors, however it 
differs from that found in this review. Reference [46] 
mentions that genetic susceptibility suggests a polygenic 
etiology, as found in this research, also mentioning that these 
genetic mutations are related to dysregulation of adrenergic 
pathways. Furthermore, despite all factors, already 
mentioned, that may be related to the predisposition or 
pathophysiology of Takotsubo's disease, this cannot be 
considered a genetic cardiomyopathy [47]. 

Likewise, factors such as cardiotoxicity by 
catecholamines, metabolic alterations, epicardial coronary 
vasospasm and microvascular dysfunction are mentioned by 
[48] as predisposing factors to the disease. Thee same authors 
also mention the role of catecholamines in decreasing the 
viability of myocytes and causing dysfunction of cardiac 
contractility [48]. On the other hand, [49] infer that stressors 
can acutely induce the bioavailability of cortisol and 
catecholamines. 

 

VI. CONCLUSION 
Despite TTS being considered a low-prevalence disease, it 

has been shown to be more present in the daily routine of 
cardiologists. Furthermore, the great difficulty is in its 
diagnosis due to the fact that it does not present a 
pathognomonic symptom and it is similar to other diseases, 
such as Acute Coronary Syndrome. This causes it to pass 
absent-mindedly during the emergency primary 
investigation. Thus, these reports demonstrate the need to 
expand studies related to the referred pathology and to 
investigate its genetic association. 

Throughout the research for the literature review 
construction, it was possible to identify that most studies did 
not present an objective conclusion and, therefore, they are in 
need of more experiments and more specific and detailed 
evaluations to reach a precise result. 
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