
1
Creative Commons licenses: This is an Open Access article distributed under the terms of the Creative Commons  
Attribution-NonCommercial-ShareAlike 4.0 International (CC BY -NC -SA 4.0). License (http://creativecommons.org/licenses/by-nc-sa/4.0/).

Image in intervention

Corresponding author: 
Konstantinos C. Theodoropoulos MD, MSc, AHEPA University Hospital, Aristotle University of Thessaloniki, Thessaloniki, Greece,  
phone: 07453880850, e-mail: ktheod2005@hotmail.com 
Received: 3.11.2022, accepted: 4.12.2022.

Midventricular Takotsubo syndrome mimicking 
a thrombolysed anterior ST-elevation myocardial 
infarction

Georgios Tziomalos1, Konstantinos C. Theodoropoulos1, Antonios Kouparanis1, Nikolaos Fragakis2,  
Antonios Ziakas1, George Kassimis2

1First Cardiology Department, AHEPA University Hospital, Aristotle University of Thessaloniki, Thessaloniki, Greece 
2Second Cardiology Department, ”Hippokration” Hospital, Aristotle University of Thessaloniki, Thessaloniki, Greece

Adv Interv Cardiol 
DOI: https://doi.org/10.5114/aic.2023.124362

A 62-year-old woman, current smoker, without other 
cardiovascular risk factors, presented in a  satellite dis-
trict hospital with typical chest pain lasting 2–3 h and 
vomiting. The electrocardiography (ECG) at presenta-
tion showed ST segment elevation in precordial leads 
V1-V3; therefore, the patient was thrombolysed with 
tenecteplase. Post-thrombolysis, the patient was hae-
modynamically and clinically stable on dual antiplatelet 
therapy (aspirin and clopidogrel). A bedside transthoracic 
echocardiogram showed moderate left ventricular systol-
ic dysfunction (LVEF: 40%) and that cardiac troponin T 
was elevated to 1000 pg/ml (normal value < 14 pg/ml). 
The patient was subsequently transferred to our centre 
for a  coronary angiogram ± percutaneous coronary in-
tervention (PCI). The coronary angiogram performed via 
the left transradial approach and showed unobstructed 
coronary arteries. Left anterior descending and left cir-
cumflex arteries had separate ostia (Figures 1 A–C). Left 
ventriculography demonstrated moderate left ventricular 
systolic dysfunction with akinesia of the midventricular 
myocardial segments and preserved systolic function 
of the basal and apical segments, an angiographic ap-
pearance compatible with midventricular Takotsubo syn-
drome (Figures 1 D–F). Taking a thorough patient history 
in the cath lab, we found that the symptoms had started 
after a major dispute with a first-degree family member, 
which perfectly fitted our diagnosis. The patient was dis-
charged 2 days later on a β-blocker and an angiotensine 
convertase enzyme (ACE) inhibitor and was scheduled for 
cardiac magnetic resonance (CMR) imaging at 1 month 
post discharge. The CMR showed complete recovery of 
left ventricular systolic function.

Takotsubo syndrome (TTS), formerly known as Takot-
subo cardiomyopathy, stress-induced cardiomyopathy, 
broken heart syndrome, and transient apical ballooning, 
was first described in Japan in 1990 and refers to an 
acute reversible heart failure syndrome that is character-
ized by transient LV regional wall motion abnormalities 
usually extending beyond a  single epicardial vascular 
distribution, in the absence of obstructive coronary ar-
tery disease or plaque rapture in coronary angiography 
[1, 2]. TTS patients present with chest pain, ECG changes 
(ST-segment elevation, ST depression, or T-wave inver-
sion) and troponin elevation. Overall, 1% to 2% of pa-
tients with suspected acute coronary syndrome (ACS) 
and 5% to 6% of all women presenting with suspected 
STEMI who undergo urgent angiography, are eventually 
diagnosed with TTS [2]. The pathophysiological mech-
anism of the syndrome has not been completely eluci-
dated; however, intense sympathetic activation and ele-
vated circulating catecholamine levels play a central role 
in its pathophysiology [1]. There are many potential trig-
gers of Takotsubo syndrome, including emotional events 
(primary TTS) or physical and acute medical or surgical 
conditions (secondary TTS) [1]. Although TTS generally 
occurs in older adults and predominantly in post-meno-
pausal women, cases of TTS in children and teenagers 
have also been described [3].

Despite the fact TTS was previously considered to be 
a benign condition due to the transient nature of LV dys-
function, both hospital complications in the acute phase 
(such as ventricular arrhythmias, acute heart failure, and 
cardiogenic shock) and long-term mortality  are compa-
rable to those of ACS patients [1, 2]. 
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The 4 main anatomical subtypes of TTS are as fol-
lows: apical ballooning (75–80% of cases), midventric-
ular (10–20%), as in our case, basal or inverted (5%), 
and focal (< 1%); however, other very rare variants (e.g. 
biventricular or isolated right ) have also been described 
[2, 4]. The midventricular subtype is associated with 
more significant cardiac output reduction and cardio-
genic shock, whereas patients with the basal or invert-
ed subtype (akinesis of basal LV segments) demonstrate 
less severe haemodynamic compromise [5]. In 15–25% 
of apical ballooning patients, on the other hand, basal 
segment hyperkinesis can result in LV outflow obstruc-
tion and systolic anterior motion (SAM) – induced mitral 
regurgitation, which can lead to pulmonary oedema and 
cardiogenic shock [5]. Finally, focal subtypes are more 
benign and normally do not cause haemodynamic com-
plications.

Complete LV systolic function recovery, which is an 
essential part of the diagnosis of TTS, can occur within 
a few days to several weeks [1, 2]. In the absence of ev-
idence-based treatment the optimal management relies 
on clinical experience and expert consensus. ACE inhib-
itors post-discharge are associated with a  lower preva-
lence of TTS recurrence [6].

In conclusion, TTS represents a  heterogeneous con-
dition with regards to clinical presentation, anatomical 

features, and clinical course, which should always be in-
cluded in the differential diagnosis of patients presenting 
with ACS and unobstructed coronary arteries. 
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Figure 1. A – Invasive coronary angiography (ICA), LAO view with unobstructed right coronary artery. B – ICA, 
LAO caudal view with unobstructed left circumflex artery. C – ICA, LAO cranial view with unobstructed left ante-
rior descending artery. D–F – Left ventriculography (RAO view), in diastole (D), mid-systole (E), and end-systole 
(F), demonstrating akinesia of midventricular segments (red arrows) and normal systolic function of basal 
and apical segments (blue arrows). The left ventricle in systole resembles the ancient Greek vessel known as 
‘amphora’ (wide main body and narrow base and apex) contrary to the apical ballooning subtype where left 
ventricle resembles the Japanese octopus trap called Takotsubo
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