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ABSTRACT 

Introduction: Tako-Tsubo cardiomyopathy describes a form of acute and reversible left ventricular dysfunction with a 
clinical presentation, ECG and cardiac biomarkers that makes it indistinguishable from acute coronary syndrome. Case 
Presentation: The authors present two cases of tako-tsubo cardiomyopathy in postmenopausal women, the first case 
following an emotional stressful event and a second case following a blood transfusion and probably associated with 
intravenous catecholamine perfusion. Both had unobstructed coronary arteries and regional wall-motion abnormalities 
typical of this syndrome. Conclusions: Tako-tsubo cardiomyopathy is a condition often misdiagnosed. A clinical pres-
entation suggestive of acute coronary syndrome in a postmenopausal woman without history of coronary disease and in 
whom a precipitating stressful event can be found should lead the physician to suspect the diagnosis of tako-tsubo car-
diomyopathy. This syndrome associated with blood transfusion has rarely been described. 
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1. Introduction 

Tako-Tsubo cardiomyopathy (TC), also known as “transient 
left ventricular apical ballooning syndrome”, “broken heart 
syndrome” or “stress induced cardiomyopathy”, was first 
described under this terminology in 1990 in the Japanese 
population, owing its name to the resemblance between 
the Japanese octopus trap and the shape of the left 
ventricle (LV) during systole [1]. 

This condition describes a form of acute, often severe 
and reversible LV dysfunction, with a clinical presentation 
indistinguishable from an acute coronary syndrome, ele- 
ctrocardiographic changes that mimic ST segment ele- 
vation myocardial infarction (STEMI) and minimal in- 
creases in the cardiac enzymes, incongruent with the de- 
gree of LV dysfunction, in the absence of coronary le- 
sions visible in coronary angiography [2,3]. 

It is well recognized that TC is frequently precipitated 
by a stressful emotional or physical event [1,3-5], affects 
mainly postmenopausal women (90% of the cases) and 
accounts for about 1% - 2% of cases presenting as 
STEMI [1-3]. 

The exact cause of this cardiomyopathy is unknown, 
but several hypotheses have been proposed: catecholamine 
excess and sympathetic nervous system hyperactivity, 

transient epicardial coronary spasm, transient coronary 
artery occlusion/reperfusion episodes, coronary microvas- 
cular spasm, oxidative stress in response to catechola- 
mine excess or relative deficiency of oestrogen [2,3]. 

The presence of regional wall-motion abnormalities, 
with hypokinesis, akinesis or dyskinesis of the mid ven- 
tricular and apical segments and hyperkinesis of the basal 
left ventricular segments, found on transthoracic echo- 
cardiogram or left ventriculogram can suggest the diag- 
nosis [3,6]. 

2. Case Presentation 

2.1. Case 1 

A 62-year-old white woman was admitted to the emer- 
gency department with sudden onset of chest pain and 
dyspnea, immediately after she had witnessed her hus- 
band’s death. 

From her past history, the only remarkable event was a 
transient ischemic attack 6 years prior; she suffered from 
high blood pressure and depression and was under ther- 
apy with lisinopril 20 mg, amlodipine 5 mg, indapamide 
2.5 mg, acetylsalicylic acid 150 mg, dipyridamole 75 mg, 
trimetazidine 35 mg, amitriptyline 10 mg, alprazolam 0.25 
mg, paroxetine 20 mg and simvastatin 20 mg. 

At presentation she was hemodynamically stable (blood *Corresponding author. 
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pressure—BP—130/70 mmHg, heart rate 100 bpm, oxy- 
gen saturation of 92%, with oxygen delivery 24%), her 
cardiac auscultation was unremarkable and her pulmo- 
nary auscultation revealed rales in the lower third bilat- 
erally. 

The blood analysis showed elevated troponin I (0.34 
ng/ml, normal range < 0.2 ng/ml) and myoglobin (214 
ng/ml, normal range between 9 - 82 ng/ml); the creatinine 
kinase (CK) and CK-MB isoenzyme were only slightly 
above normal range (167 U/L and 4 ng/ml, normal range < 
145 U/L and 3.6 ng/ml, respectively). 

Her chest X-ray revealed an enlarged cardiothoracic 
index, with bilateral basal infiltrates, suggestive of inter- 
stitial edema (Figure 1 (a)). 

The ECG showed sinus rhythm, 101 bpm, normal QRS 
axis, with inferior ST depression and lateral ST elevation, 
inferior to 1 mm. (Figure 2(a)). 

She developed hypotension (BP 70/45 mmHg), with 
good response to volume. The ECG was repeated and  

pointed out to anterior and lateral ST elevation (still infe- 
rior to 1 mm), inferior ST depression and T Wave inver- 
sion, changes more prominent than before (Figure 2(b)). 
 

(a) (b)  

Figure 1. First case report X-ray. (a) At admission, the X-ray 
revealed an enlarged cardiothoracic index, with bilateral 
infiltrates, suggestive of intersticial edema; (b) X-ray re- 
peated during the second admission showing improvement, 
with a smaller cardiothoracic index and without infiltrates. 

 

(b) 

(a) 

(c) 

(d) 

 

Figure 2. First case report serial ECGs. (a) ECG at admission, showing sinus rhythm, 101 bpm, normal QRS axis, with infe-
rior ST depression and lateral ST elevation; (b) Later, there were evolutive changes in the ECG, with more prominent ST 
elevation and T wave inversion; (c) ECG three days later showing diffuse and deep T wave inversion and prolonged QT (0.6 s, 
with heart rate 60 bpm); (d) After five weeks, the patient maintained T wave inversion. 
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A transthoracic echocardiogram was performed, show- 

ing mid ventricular and apical hypokinesis with apical 
ballooning, and preserved contraction of the basal seg- 
ments. 

At this time TC was suspected. The patient underwent 
cardiac catheterization with left ventriculography, which 
demonstrated unobstructed coronary arteries (Figure 3), 
with spiral morphology, and a normal dimensioned LV, 
with antero-lateral, apical and infero-apical akinesis, with 
global function preserved (ejection fraction—EF—52%) 
(Figure 4). 

She was then admitted to the coronary intensive care 
unit. The peak troponin I concentration was 1.88 ng/ml, 
with rapid descending profile. The ECG repeated three 
days later pointed out diffuse T wave inversion, and pro-
longed QT (0.6 sec, heart rate 60 bpm) (Figure 2(c)). She 
was discharged after five days under therapy with ace-
tylsalicylic acid, clopidogrel and atorvastatin. Four weeks 
later she was observed at a follow up appointment; she 
had abandoned all therapeutics at this point. 

She was readmitted to the emergency department five 
weeks later with headache, chest pain and dysarthric; the 
 

 

Figure 3. Coronary angiography (first case). Unobstructed 
coronary arteries with spiral morphology. 
 

(a) (b)

 

Figure 4. Left ventriculography. (a) During systole showing 
no contraction in the apical region, with apical ballooning; 
(b) During diastole there was no difference in the apical 
shape in comparison to systole. 

neurological exam and head CT excluded a cerebrovas- 
cular event; serial cardiac enzymes determination were 
negative; the ECG showed sinus rhythm, 80 bpm, with 
antero-lateral T wave inversion (Figure 2(d)); the chest 
X-ray no longer showed bilateral infiltrates and the car- 
diothoracic index was smaller (Figure 1(b)). The echo- 
cardiogram was repeated, showing complete resolution 
of the hypokinesis observed before. Her complaints were 
attributed to anxiety. 

TC was confirmed. 

2.2. Case 2 

A 84-year-old white woman presented to the emergency 
department with dyspnea, diaphoresis and pallor, without 
chest pain, beginning a few hours after she had been 
transfused with two units of packed red blood cells. 

Her medical history included cerebrovascular disease, 
stroke with left hemiparesis, congestive heart failure and 
chronic anemia. She was under therapy with triflusal 300 
mg, amiodarone 200 mg, enalapril 5 mg, iron polymal- 
tose complex, sertraline 50 mg, mirtazapine 15 mg, loraze- 
pam 1 mg, omeprazole 20 mg and multivitamin complex. 

On physical exam, she was normotensive, apyretic, 
with a mitral systolic murmur (II/VI) and bilateral rales. 

Her cardiac enzymes were increased: troponin I of 
1.37 ng/ml, myoglobin of 220 ng/ml and CK MB of 6.8 
ng/ml; her creatinine level was also raised (2.18 mg/dl, 
with normal range between 0.55 and 1.02 mg/dl). The 
peak troponin I concentration was 1.94 ng/ml, five hours 
after admission. 

The ECG revealed sinus rhythm, 87 bpm, with non- 
specific lateral ST changes (Figure 5(a)). Nine hours after 
admission, she became hypotensive (BP 67/47 mmHg), 
with partial response to volume. Intravenous administra- 
tion of dopamine was started at 5 g/Kg/min and she was 
admitted to the internal medicine ward. 

After thirty six hours she maintained hypotension, de- 
spite dopamine perfusion at 10 g/Kg/min. The ECG 
revealed diffuse ST segment elevation (Figure 5(b)) and 
cardiac catheterization was performed, revealing unob- 
structed coronary arteries (Figure 6). The next day, she 
underwent transthoracic echocardiogram, showing hy- 
pokinesis of the mid-apical segments of the lateral wall 
and apical segment of the remaining walls, with hy- 
perkinesis of the basal segments, with ejection fraction of 
50%; a left intraventricular pressure gradient wasn’t 
found; there was moderate mitral valve regurgitation and 
severe tricuspid regurgitation present. The ECG was re- 
peated, showing sinus rhythm, 81 bpm, with non-specific 
antero-lateral ST changes and prolonged QT (0.6 sec, 
heart rate 81 bpm) (Figure 5(c)). 

TC was suspected. 
Dopamine was discontinued. As she presented refractory  
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(b)

(d)

(c)

(a)

 

Figure 5. Second case report serial ECGs. (a) ECG at admission showing non-specific lateral ST changes; (b) Thirty-six hours 
later, the ECG showed diffuse ST segment elevation; (c) Twenty-four hours later, the ST segment elevation had resolved; 
there was prolonged QT; (d) After 17 days, the patient maintained T wave inversion. 
 

 

Figure 6. Coronary angiography (second case). Unobstructed 
coronary arteries. 

hypotension in the context of cardiogenic shock, intra- 
venous perfusion of dobutamine was initiated, with good 
response. 

She was discharged after six days under therapy with 
triflusal and atorvastatin, and readmitted two days after 
with health care associated pneumonia; she had no com- 
plains of chest pain during the latter. The ECG repeated 
after 17 days still showed T wave inversion (Figure 5(d)). 
A control echocardiogram showed complete resolution of 
the regional wall motion abnormalities. TC was con- 
firmed. 

3. Discussion 

The majority of patients with TC present with chest pain 
and dyspnea; some cases of syncope and ventricular ar- 
rhythmias have been described [3,4,6]. Although usually 
hemodinamically stable, some patients can develop con- 
gestive heart failure; hypotension may occur duo to re- 
duced stroke volume or dynamic left ventricular outflow 
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tract obstruction [3,6]. Cardiogenic shock, albeit rare, may 
occur. 

Our first case has a typical clinical presentation, pre- 
cipitated by an emotional stressful event, known to be 
associated to TC in other cases previously described on 
literature [5,7]. She had prior history of depression and 
some studies suggest that, besides the important role that 
psychiatric disorders may have in coronary artery disease, 
they may also contribute to the cardiac syndrome during 
acute stress in patients with TC [8].  

Our second case, an elderly woman with valvular heart 
disease, presented with dyspnea without chest pain, and 
hypotension in the context of cardiogenic shock, following 
a blood transfusion; Wever-Pinzon et al. describe a simi- 
lar case [9]. The administration of dopamine in our pa- 
tient may have had a role in perpetuating hypotension, 
although an intraventricular pressure gradient wasn’t de- 
tected on echocardiogram. The administration of cate- 
cholamine in patients with TC may cause further hemo- 
dynamic deterioration in the presence of high intraven- 
tricular pressure gradient [6,10]; besides, catecholamine 
are thought to be involved in the pathogenesis of the syn- 
drome and should be avoided in these patients [1,2,7]. 

The most frequent electrocardiographic abnormalities 
in TC are ST segment elevation in the precordial leads, 
usually with evolutionary changes in a matter of two to 
three days: resolution of the ST segment elevation with 
subsequent development of diffuse and deep T wave in- 
version in most leads, the appearance of new pathologic 
Q waves, and prolongation of the corrected QT interval. 
The T wave inversion may persist beyond the complete 
resolution of the LV dysfunction [2-4,6]. In both our pa- 
tients some of this evolutionary changes were observed, 
namely the appearance of T wave inversion and prolon- 
gation of the QT interval; in the first case the T wave 
inversion persisted despite the normalization of the re- 
gional wall-motion abnormalities noticed after five weeks; 
in the second case, the ST segment elevation resolved in 
a matter of twenty four hours; T wave inversion persisted 
after 17 days. 

The cardiac biomarkers, including troponin I, show 
small and rapid increase and decrease, kinetics different 
from that generally observed in myocardial infarction, 
with higher concentrations and slower increase and de- 
crease [2,6]. This was observed in our cases. 

Both our patients had unobstructed coronary arteries 
and typical wall motion abnormalities, detected on ven- 
triculogram and echocardiogram. 

The optimal treatment is still questionable, so suppor- 
tive therapy is mandatory in the period of left ventricular 
dysfunction, including acetylsalicylic acid, β-blockers, 
heparin and ACE inhibitors. There are no studies to guide 
the optimal dose and duration of therapy, although some 
suggest that β-blockers may be continued, because TC 

may be related to abnormal response to excessive cate- 
cholamines [2,3].  

The prognosis is generally good and the regional wall- 
motion abnormalities usually resolve completely after a 
small period of time (days to weeks) [3].  

4. Conclusions 

Until recently, TC was an entity frequently misdiagnosed; 
increasing awareness and better access to coronary an- 
giography will allow early recognition and proper treat- 
ment. 

The onset of chest pain and dyspnea in postmeno- 
pausal women, without history of coronary disease or 
cardiovascular risk factors, particularly if a prior emo- 
tional or physical stressor can be identified, should prompt 
the physician to suspect of TC. 
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