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Takotsubo Syndrome is an important differential diagnosis of acute
coronary syndrome and this entity still represents a process of exclu-
sion. Our case reports the possibility of an association between
Takotsubo Syndrome and acute myocardial infarction involving com-
plete different settings.

A 68-year-old woman with previous history of hypertension, dyslip-
idemia, hypothyroidism and ischemic colitis diagnosed 5 years before
and treated with surgery was admitted in emergency department due
to a crushing chest pain irradiating to the back, with acute onset at
rest. It was associated with nausea, diaphoresis and dyspnoea and lasted
more than 1 h. She denied other symptoms, any previous stressful event
or infectious context. On admission, physical examination was normal.
The electrocardiogram (ECG) revealed sinusal rhythm, ST segment ele-
vation in inferior and anterior leads (Fig. 1 panel A), reason why an
emergent coronary angiography was performed. Besides coronary ir-
regularities, it depicted first obtuse marginal bifurcated and occluded
distally in both branches (thin vessels). Ventriculography disclosed
akinesis/dyskinesis of mid to apical segments of left ventricle (apical
ballooning), sparing basal segments (Fig. 1 panels B-D; Videos 1 and
2). The transthoracic echocardiography (TTE), performed immediately
after, calculated left ventricle ejection fraction (LVEF) in 33%, supporting
the same wall motion abnormalities previously described, without sig-
nificant valvular diseases. Blood analysis showed a peak of troponin I
level of 61.30 ng/mL, NT-proBNP 34347 pg/mL. Evolution of ECG abnor-
malities was marked by T wave inversion in I, aVL, II, IIl, aVF and V2-V6
leads. Seven days after, a cardiac magnetic resonance (CMR) imaging
was performed, which revealed mild left ventricular dysfunction,
hypokinesia of mid to apical segments of all walls, except in mid to api-
cal inferolateral segments, which were akinetic. T2-weighted CMR
showed intramyocardial edema in mid to apical segments of all walls,

* The work was performed in Cardiology Department of Braga Hospital, Braga, Portugal.
* Corresponding author at: Cardiology Department, Hospital de Braga, Sete Fontes — Sdo
Victor, 4710-243 Braga, Portugal.
E-mail address: gloriappabreu@gmail.com (G. Abreu).

http://dx.doi.org/10.1016/j.ijcard.2016.08.162
0167-5273/© 2016 Elsevier Ireland Ltd. All rights reserved.

consistent to the distribution of motion abnormalities. CMR disclosed
subendocardial late gadolinium enhancement in the mid and distal
inferolateral segments, as well as an area of low signal intensity sugges-
tive of microvascular obstruction. Data compatible with acute phase of
coronary syndrome in obtuse marginal territory and Takotsubo Syn-
drome (Fig. 1 panels E-I, Video 3).

There were no in hospital complications. She was discharged asymp-
tomatic, treated with ACE-inhibitor, beta-blocker, statin and anticoagu-
lant therapy with the diagnosis Takotsubo Syndrome secondary to
embolic myocardial infarction. Five months later, she repeated CMR
that depicted preserved left ventricular function. The only motion ab-
normalities observed were akinesis in mid inferolateral segment,
where it was observed transmural late gadolinium enhancement, and
hypokinesia in mid segment of inferior wall and distal segment of lateral
wall, those segments showing subendocardial late gadolinium enhance-
ment. Intramyocardial edema was not evident in this exam (Fig. 2
panels A-E, Video 4).

Takotsubo Syndrome is an acute and frequently reversible heart fail-
ure syndrome, whose underlying pathophysiological mechanisms are
not well understood. From vast mechanisms proposed, the most accept-
ed are catecholaminergic storm, microvascular dysfunction, multivessel
spasm and aborted myocardial infarction with spontaneous recanaliza-
tion [1].

The new Takotsubo Syndrome diagnostic criteria proposed in 2015
by Heart Failure Association of the European Society of Cardiology are
(1) transient regional wall motion abnormalities frequently, but not
always, preceded by a stressful trigger; (2) the regional wall motion ab-
normalities usually extend beyond a single epicardial vascular distribu-
tion, (3) the absence of culprit atherosclerotic coronary artery disease
including acute plaque rupture, thrombus formation, and coronary dis-
section or other pathological conditions to explain the pattern of tempo-
rary LV dysfunction observed (e.g. hypertrophic cardiomyopathy, viral
myocarditis); (4) new and reversible ECG abnormalities; (5) significant-
ly elevated serum natriuretic peptide (BNP or NT-proBNP) during the
acute phase; (6) positive but relatively small elevation in cardiac tropo-
nin measured with a conventional assay and (7) recovery of ventricular
systolic function on cardiac imaging at follow-up (3-6 months). It high-
lights the possibility of secondary Takotsubo Syndrome after acute med-
ical and surgical conditions, but the acute coronary syndrome does not
appear listed [1].

In this case, the patient experienced an embolic inferolateral acute
myocardial infarction. To support our diagnosis, we had the history of
cardiovascular risk factors, the electrocardiographic evolution, the
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Fig. 1. Panel A: 12-lead electrocardiogram showing ST segment elevation in inferior and anterior leads. Panels B-C: left coronary angiography (B: 27° left anterior oblique, 36° caudal view;
C: 20° left anterior oblique, 36° caudal view) showing first obtuse marginal bifurcated and occluded in all branches (arrows). Panel D: ventriculography revealing mid and apical akinesis/
dyskinesis, sparing basal segments — pattern suggestive of Takotsubo Syndrome. Panels E-I: cardiac magnetic resonance images in acute phase showing intramyocardial edema in mid to
apical segments of all walls in T2-weighted (panels E-G); subendocardial late gadolinium enhancement in the mid and distal inferolateral segments (panel H); defect in mid and distal

inferolateral segments in perfusion at rest (Panel I).

coronarography showing occlusion of two branches of first obtuse mar-
ginal, the level of troponin reached and the presence of subendocardial
scar in the mid and apical inferolateral segments and an area of low sig-
nal intensity suggestive of microvascular obstruction on CMR.

At the same time, our patient indeed depicted findings consistent with
typical mid-apical Takotsubo Syndrome which were ventriculography
and transthoracic echocardiography showing the classic pattern of mid-
apical akinesis extending beyond a single epicardial coronary distribution
on baseline. CMR performed 7 days later depicted typical mid-apical bal-
looning, global systolic function recovery, and intramyocardial edema in
mid to apical segments. No stress factor was identified apart from myo-
cardial ischemia, so it would be reasonable to consider this case as mid-
apical Takotsubo Syndrome triggered by an embolic inferolateral myocar-
dial infarction.

Our theory is in line with increasing evidence in literature supporting
the likelihood of a Takotsubo component in the situation of acute

coronary syndrome [2-7]. In our revision of literature, we found only
three cases of Takotsubo Syndrome after a well-documented myocardial
infarction [5-7]. It is supported the idea of an acute coronary syndrome
as one of the various stress conditions [4]. The definition of Takotsubo
Syndrome by the new Takotsubo Syndrome diagnostic criteria [1],
where it is stated the absence of culprit atherosclerotic coronary artery
disease including acute plaque rupture, thrombus formation and coronary
dissection, can be questioned as, regarding this case, it can occur second-
arily a well-documented coronary obstruction (thrombus formation).
Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.ijcard.2016.08.162.
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Fig. 2. Cardiac magnetic resonance five months after showing images without any intramyocardial edema in T2-weighted (panels A-C); showing subendocardial late gadolinium
enhancement in the mid and distal inferolateral segments (panel D) and defect in mid and distal inferolateral segments, in perfusion at rest (panel E).
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