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Abstract

Takotsubo cardiomyopathy (TC) is a reversible cardiomyopathy that has been known for
approximately 35 years and is characterized by apical ballooning and has morphological
features specific to the left ventricle. Because of its similarity to myocardial infarction,
Takotsubo cardiomyopathy requires careful diagnosis and treatment for the best possible
outcome. When we look at the pathophysiology of this disease, it is known that the
increase in catecholamines that occurs with physical or emotional stress plays an important
role. Patients in intensive care unit are at high emotional and physical risk due to intensive
diagnosis and treatment protocols. Especially in patients admitted to intensive care after
cardiopulmonary resuscitation, an increase in sympathetic stimulation and intravenous
catecholamines due to resuscitation may cause TC disease. In this case, we aimed to
describe the characteristics of TC that developed in a patient treated in intensive care
after cardiac arrest, and to make its differential diagnosis and literature review.

Copyright © 2024 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction

Takotsubo cardiomyopathy (TC), also known as transient
apical ballooning syndrome or broken heart syndrome, is a
rare pathology and is a cardiovascular syndrome character-
ized by left ventricular dysfunction without any coronary
artery lesion [1]. The distinguishing feature of TC is the
apical ballooning of the left ventricle, similar in appear-
ance to the ’Takotsubo’, a vessel used for octopus hunting
in Japan. When we look at the pathophysiology of this
disease, catecholamine increase plays an important role,
therefore it is also known as stress cardiomyopathy [2].

Alternatively, in patients diagnosed with postresuscitation
sydrome; TC may occur after cardiopulmonary resuscita-
tion (CPR) due to an increase in sympathetic stimulation
and intravenous catecholamines. In our case, the manage-
ment of TC, which was detected on the 3rd day of the
patient’s admission to the intensive care unit after cardiac
arrest, is presented.
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Case Report

A 48-year-old male patient was brought to the emergency
department of our hospital by 112 medical teams due to
cardiac arrest at home. Cardiopulmonary resuscitation
was applied for 60 minutes in the emergency department.
The patient’s heart rhythm was obtained as a result of
CPR, and coronary angiography was performed with the
preliminary diagnosis of acute coronary syndrome. During
the catheterization procedure, no significant stenosis was
detected in the coronary arteries. In echocardiography,
ejection fraction (EF) was evaluated as 65% and left ven-
tricular systolic functions and diameters were normal. Af-
ter angiography, the patient was taken to the reanimation
intensive care unit with the diagnosis of post-resuscitation
syndrome. On the 3rd day of the patient’s admission to in-
tensive care unit, it was observed that the pro-BNP level
increased from 7950 ng/L to 32500 ng/L. Following this
significant increase, echocardiography was planned for the
patient to investigate cardiac pathologies. Echocardiog-
raphy revealed segmental wall motion abnormality, 30%
ejection fraction, and anteroapical ballooning, which is a
pathognomonic finding for TC (Figure 1). In addition to
this determination, the patient was diagnosed with TC due
to the presence of stress factors in the patient, an increase
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Figure 1. Antero-apical ballooning image in the LV on
echocardiography.

in cardiac biomarkers, no stenosis or rupture detected in
the angiography, and no evidence of myocarditis in the
echocardiography.
The patient was given dopamine and levosimendan to treat
the symptoms caused by left ventricular dysfunction. The
patient underwent regular echocardiography and it was de-
termined that cardiac functions improved daily. The pa-
tient’s pro-BNP levels also decreased significantly day by
day (14900ng/L-3270ng/L-2600ng/L). In the echocardio-
graphic evaluation performed on the 6th day of the pa-
tient’s admission to the intensive care unit, EF was evalu-
ated as 60-65% and left ventricular systolic functions and
diameters were normal. The patient was extubated on the
13th day of hospitalization after post-cardiac arrest care
and continued to be monitored for spontaneous respira-
tion. A signed consentform was obtained from thepatien-
ton 10/01/2023.

Discussion
Throughout history, it has been thought that there is an
interaction between stress and heart, and it has been be-
lieved that stress is effective in the development of heart
diseases. With studies conducted in recent centuries, stress
has been associated with heart diseases [3]. When we look
at the risk factors of TC, we see that there are emotional
or physical stress and genetic factors. As a result of stress,
the response of the sympathetic system increases and this
is associated with the emergence of TC [2].
Stress factors include the death of a relative, traffic acci-
dents, disasters, war, anxiety, divorce, unexpected funer-
als, surgery and illnesses [3]. In our case, the patient’s
cardiac arrest, subsequent CPR application for 60 min-
utes, angiography with the diagnosis of acute coronary
syndrome, and the subsequent intensive care period each
constitute a risk factor for stress on their own.
When we look at the literature; it has been reported that
there are cases of TC that developed after cesarean section,
rhinoplasty and nasal fracture surgeries, and patients di-
agnosed with TC along with Sheehan syndrome, chronic

Table 1. Mayo clinic diagnostic criteria for Takotsubo
cardiomyopathy (2008).

1. Transient hypokinesis, akinesis, or dyskinesis of the left ventricular mid segments

with or without apical involvement; the regional wall motion abnormalities extend

beyond a single epicardial vascular distribution; a stressful trigger is often, but not

always, present.

2. Absence of obstructive coronary artery disease or angiographic evidence of acute

plaque rupture.

3. New ECG abnormalities (either ST elevation and/or T wave inver- sion) or modest

elevation in cardiac troponin.

4. Absence of other precipitants eg phaeochromocytoma, myocarditis.

anxiety, postpartum depression, myasthenia gravis, pan-
creatitis and Addison’s diseases [4]. In our case, we think
that the patient was diagnosed with TC due to the stress
that occurred after cardiac arrest.
TC diagnostic criteria are from the Mayo Clinic and con-
sist of four components [2] (Table 1).
In our case, it was determined that the patient we pre-
sented was in compliance with the Mayo Clinic diagnos-
tic criteria, as there was a stress factor, apical ballooning
was seen in the echocardiography, there was an increase
in cardiac biomarkers, no stenosis or rupture was detected
in the angiography, there was no evidence of myocarditis
in the echocardiography, and our patient was far from the
pheochromocytoma clinic.
Although the cause, pathogenesis and pathophysiology of
TC are still not known with certainty, many hypotheses
have been associated with the emergence of this disease.
Recently, the most accepted theories are catecholamine-
induced cardiotoxicity and microvascular dysfunction [5].
TC shares common features with acute coronary syndrome
in terms of presenting symptoms, ECG abnormalities, and
elevated cardiac biomarkers [6]. Therefore, the diagnos-
tic approach must be made meticulously in patients with
these clinical findings. At this point, Brain Natriuretic
Peptide (BNP) levels play an important role in distinguish-
ing between ACS and TC. It has been found that B-type
natriuretic peptide (BNP) and N-terminal pro-BNP (NT-
proBNP) are frequently 3-4 times higher in patients diag-
nosed with TC compared to patients diagnosed with ACS
[7]. Although our patient’s high troponin and creatinine
phosphokinase-MB levels are common with ACS, the fact
that our patient had higher pro-BNP levels than ACS pa-
tients guided us in diagnosing TC.
Coronary angiography may also play a critical role in
differentiating TC from ACS. Coronary angiography can
more accurately prove normal coronary artery or minor
atherosclerosis. Performing angiography before our pa-
tient was admitted to the intensive care unit and deter-
mining that he had normal coronary arteries also helped us
in the TC diagnosis process. The pathognomonic finding
of TC on echocardiography is apical ballooning in the left
ventricle. This unique morphology has been reported to
occur in 75% of patients [8]. In our case, anteroapical bal-
looning was detected in the echocardiography performed
on the 3rd day of admission to the intensive care unit.
In addition to echocardiography examination, magnetic

421



Kandilcik M. et al. Case Report 2024;31(5):420–422

resonance imaging (MRI) is an important investigation to
provide more meaningful evidence of TC. MRI can show
certain imaging features, such as right ventricular involve-
ment, and distinguish it from other cardiomyopathies [9].
Since our patient was in the post-cardiac arrest care pro-
cess, the patient was not left in the intensive care unit for
MRI and the diagnosis process continued with the pathog-
nomonic finding detected in echocardiography.

When we look at the treatment of TC, the main aim is
to regress cardiac symptoms and correct left ventricular
dysfunction [10]. For this purpose, dopamine and levosi-
mendan were administered to our patient. And afterwards,
it was observed that cardiac functions returned to normal.

In addition, anticoagulation therapy should be continued
even after the diagnosis of TC is confirmed. This treat-
ment is useful to prevent LV apical thrombosis and pos-
sible embolic events [11]. In our patient, anticoagulation
treatment was continued for the risk of thromboembolism.

However, hemodynamically unstable patients may need
cardiopulmonary support, continuous venovenous hemofil-
tration and intra-aortic balloon pump [12]. Since dramatic
improvement was observed in our patient, these treatments
were not needed.

When we look at the mortality of TC, the in-hospital mor-
tality rate varies between 0-8% and the recurrence rate
varies between 0-15% [13]. The prognosis of patients diag-
nosed with TC is excellent; the recovery rate is 96% [14].
Left ventricular function may begin to improve within a
few days and may fully recover in 3-4 weeks [14]. In our
patient, it was determined in the echocardiography evalua-
tion that the left ventricular functions returned to normal
on the 4th day.

However, although the wall motion defect is thought to
be benign due to its temporary nature, it should be kept
in mind that the mortality rate increases in the event of
cardiogenic shock [15].

Conclusion

TC is a temporary and reversible cardiomyopathy with
a good prognosis. Due to its characteristics similar to
acute coronary syndrome, careful diagnosis and treatment
should be applied. The main treatment is supportive treat-
ment.

Although the syndrome was described 35 years ago and
is now diagnosed more frequently, it remains a mystery
as its exact pathophysiology is unknown and there are no
randomized controlled studies on it.

Using combinations of diagnostic methods such as ECG,
cardiac biomarkers, echocardiography, coronary angiogra-
phy and cardiac magnetic resonance imaging helps to make
a more accurate diagnosis of TC.

In order not to miss the diagnosis, in patients who are
urgently taken to the catheterization laboratory with a di-
agnosis of acute coronary syndrome and no serious stenosis
is detected; Ventriculography or echocardiographic exami-
nation should be performed as soon as possible to rule out
rare pathological conditions that may develop later in case
of deterioration of cardiac functions.

Conflict of interests
The authors declare that there is no conflict of interest in
the study.

Financial disclosure
The authors declare that they have received no financial
support for the study.

References
1. Ghadri JR, Wittstein IS, Prasad A, Sharkey S, Dote K, Akashi

YJ, Cammann VL, Crea F, Galiuto L, Desmet W, Yoshida T,
Manfredini R, Eitel I, Kosuge M, Nef HM, Deshmukh A, Ler-
man A, Bossone E, Citro R, Ueyama T, Corrado D, Kurisu
S, Ruschitzka F, Winchester D, Lyon AR, Omerovic E, Bax
JJ, Meimoun P, Tarantini G, Rihal C, Y-Hassan S, Migliore F,
Horowitz JD, Shimokawa H, Lu¨scher TF, Templin C. Interna-
tional expert consensus document on takotsubo syndrome (part
II): diagnostic workup, outcome, and management. Eur Heart J
2018;39:2047–2062.

2. Tanabe Y, Akashi YJ. Improving the understanding of Takot-
subo syndrome: consequences of diagnosis and treatment. Ex-
pert Rev Cardiovasc Ther. 2016 Jun;14(6):737-48.

3. Levine GN. Psychological Stress and Heart Disease: Fact or
Folklore? Am J Med. 2022 Jun;135(6):688-696.

4. Erol Cahide Uğur, Mehmet Akif Yaşar, and Alp Akay. "Tako-
tsubo cardiomyopathy due to long-term hospital stay: Case re-
port." (2015): 41-45.

5. Komamura K, Fukui M, Iwasaku T, Hirotani S, Masuyama
T. Takotsubo cardiomyopathy: Pathophysiology, diagnosis and
treatment. World J Cardiol. 2014 Jul 26;6(7):602-9.

6. Desmet WJ, Adriaenssens BF, Dens JA. Apical ballooning of
the left ventricle: first series in white patients. Heart. 2003
Sep;89(9):1027-31.

7. Nguyen TH, Neil CJ, Sverdlov AL, Mahadavan G, Chirkov
YY, Kucia AM, Stansborough J, Beltrame JF, Selvanayagam
JB, Zeitz CJ, Struthers AD, Frenneaux MP, Horowitz JD. N-
terminal pro-brain natriuretic protein levels in takotsubo car-
diomyopathy. Am J Cardiol. 2011 Nov 1;108(9):1316-21.

8. Dote K, Sato H, Tateishi H, Uchida T, Ishihara M. Myocardial
stunning due to simultaneous multivessel coronary spasms: a
review of 5 cases. J Cardiol. 1991;21:203–214.

9. Kohan AA, Yeyati EL, Stefano LD, Dragonetti L, Pietrani M,
de Arenaza DP, et al. Usefulness of MRI in takotsubo car-
diomyopathy: a review of the literature. Cardiovasc Diagn Ther.
2014;4(2):138–146.

10. Sattar Y, Siew KSW, Connerney M, Ullah W, Alraies MC. Man-
agement of Takotsubo Syndrome: A Comprehensive Review.
Cureus. 2020 Jan 3;12(1):e6556.

11. Kurisu S, Kihara Y. Clinical management of takotsubo car-
diomyopathy. Circ J. 2014;78(7):1559-66. Epub 2014 Jun 12.
PMID: 24964980.

12. Bybee KA, Murphy J, Prasad A, Wright RS, Lerman A, Rihal
CS, Chareonthaitawee P. Acute impairment of regional myocar-
dial glucose uptake in the apical ballooning (takotsubo) syn-
drome. J Nucl Cardiol. 2006 Mar-Apr;13(2):244-50.

13. Brinjikji W, El-Sayed AM, Salka S. In-hospital mortality among
patients with takotsubo cardiomyopathy: a study of the Na-
tional Inpatient Sample 2008 to 2009. Am Heart J. 2012
Aug;164(2):215-21.

14. Elesber AA, Prasad A, Lennon RJ, Wright RS, Lerman A, Rihal
CS. Four-year recurrence rate and prognosis of the apical bal-
looning syndrome. J Am Coll Cardiol. 2007 Jul 31;50(5):448-52.

15. Singh T, Khan H, Gamble DT, Scally C, Newby DE, Daw-
son D. Takotsubo Syndrome: Pathophysiology, Emerging
Concepts, and Clinical Implications. Circulation. 2022 Mar
29;145(13):1002-1019.

422


