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Takotsubo Cardiomyopathy and Acute Ischemic Stroke
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Abstract

Takotsubo cardiomyopathy and acute ischemic stroke. The Takot-
subo cardiomyopathy is characterized by transient left ventricle 
dysfunction, with apical ballooning in the absence of significant 
coronary stenosis, and may clinically mimic an acute myocardial 
infarction. The association between Takotsubo cardiomyopathy 
and several acute neurological conditions has been increasingly 
described. The authors present the case report of an acute stroke 
patient submitted to intravenous thrombolysis, whose EKG on ad-
mittance showed supra-ST deviation in DI, AVL and V2-V6 leads, 
with concomitant elevation of myocardial necrosis biomarkers. Af-
ter intravenous thrombolysis, a cardiac catheterism was performed 
that showed apical ballooning and acinesia of the left ventricle with 
decreased ventricular function, with no significant coronaropathy. 
The cerebral MRI performed on the seventh day showed multiple 
acute infarctions in different vascular territories of the anterior and 
posterior circulations bilaterally. Transthoracic echocardiogram 
performed on the same day revealed normal ventricular function 
and myocardial kinetics supporting the diagnosis of Takotsubo car-
diomyopathy. The patient was discharged on day 10, on hypoco-
agulation therapy. Takotsubo cardiomyopathy is a spontaneously 
reversible condition, mostly requiring supportive therapeutic mea-

sures. The acute left ventricle dysfunction characteristic of this syn-
drome is a potential mechanism for cardiac embolism. Acute isch-
emic stroke is a relatively rare but severe complication. According 
to this, hypocoagulant therapy must be considered especially until 
the ventricular function is fully recovered.
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Introduction

Described by Sato et al [1] in 1990, Takotsubo’s cardiomy-
opathy is characterized by transient left ventricular dysfunc-
tion, with apical ballooning, apical hypocinesia/acinesia and 
basal hypercontractility, in the absence of significant coro-
nary stenosis. It may clinically and electrocardiographically 
mimic an acute myocardial infarction [1, 2]. Elevation of 
cardiac ischemia biomarkers, usually mild and transient, can 
also be a feature of this condition [3]. The differential diag-
nosis with acute coronary syndrome is established by coro-
nary angiography. Exclusion of other cardiovascular condi-
tions like myocarditis, pericarditis or aortic dissection is also 
important. Recently diagnostic guidelines for Takotsubo’s 
cardiomyopathy have been published [4].

Takutsubo’s cardiomyopathy is a transient condition and 
normalization of left ventricular function has been described 
between 7 to 37 days [3]. Electrocardiographic normaliza-
tion usually takes longer-19 to 219 days [5]. The preva-
lence of this condition has been estimated to be 0.7 to 2.5% 
among patients with suspected acute coronary syndrome and 
elevated ST-segment [3, 5, 6]. Almost 90% of all reported 
cases have been described in postmenopausal women report-
ing previous history of extreme psychological/emotional 
stress (80%) or in association with physical stress factors 
like severe trauma, surgery, severe hypoglycemia, asthma 
decompensation, etc. (20%) [3, 7]. Association with several 
neurological conditions, like seizures [8] or Guillain Barre 
syndrome [9], has been increasingly reported.

The authors discuss the physiopathological and tempo-
ral relation between acute ischemic stroke and Takotsubo 
cardiomyopathy.
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Case Report

Seventy-year-old woman, with past medical history of de-
pression, parkinsonism, arterial hypertension and dyslip-
idemia. No previous history of atrial fibrillation has been 
reported. She was on clopidogrel, indapamide, captopril, 
bisoprolol, transdermic nitroglycerine, levodopa/carbidopa 
and olanzapine. She was admitted because of right hemi-
paresis and motor aphasia (National Institute Health Stroke 
Scale Score (NIHSSS) = 6), 50 minutes after symptoms-on-
set. There was no previous or concomitant history of physi-
cal or psychological stress. CT scan on admittance showed 
no acute ischemic or hemorrhagic lesions. The patient was 
treated with i.v. t-PA one hour and 30 minutes after symp-
tom-onset. EKG on admittance showed sinus rhythm, ST el-
evation and negative, symmetric T waves in I, AVL and V2-

V6 (Fig. 1). Blood chemistry evidenced elevated myocardial 
necrosis biomarkers (CPK: 601U/L and troponine T: 0.9 ng/
mL) and a Pro-BNP of 24855 pg/mL.

Neurological deterioration was observed one hour after 
the thrombolytic therapy have been finished - NIHSSS = 15. 
Another CT scan and EKG were immediately performed that 
were similar to the ones performed on admittance. It was 
decided to perform a cardiac angiography that documented 
apical ballooning and acinesia, basal hypercontractility and 
decreased left ventricular function, in the absence of coro-
nary stenosis (Fig. 2).

The control CT performed on the 3rd day showed a left 
temporo-parieto-occipital acute ischemic lesion and a right 
parasagittal hemorrhagic infarction. The cerebral MRI per-
formed on the 7th day documented a large acute ischemic le-
sion in the territory of the left middle cerebral artery (MCA) 

Figure 1. Electrocardiogram performed on admission showed supra ST deviation and inverted T waves in DI, AVL and V2-V6 
leads (colored arrows).

Figure 2. Ventriculography on diastole (a) and systole (b), showing apical ballooning and acinesia and left ventricle basal hyper-
contractility with compromised systolic function (c). Coronariography (d) showing no stenotic lesions in left and right coronary 
arteries. LV: Left ventricle, LC: left coronary artery, RC: right coronary artery.
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and multiple small ischemic lesions in the left MCA and pos-
terior cerebral artery (PCA) and ipsilateral cerebellar hemi-
sphere (Fig. 3). In the same day blood chemistry showed 
normal cardiac biomarkers. The transesophageal echocar-
diogram showed no embolic sources and documented left 
ventricular function and myocardial kinetics normalization, 
supporting the diagnosis of left ventricle’s transient dysfunc-
tion. The remaining tests performed (namely carotid triplex 
scan and transcranial color coded duplex) were normal. 
Considering the probable cardioembolic etiology of stroke, 
and despite normalization of left ventricle’s function, it was 
decided to start hypocoagulation with warfarin. Regarding 
complications during admission, transitory hypotension re-
quiring no specific therapeutical measures, during the first 
five days, has to be mentioned.

Patient was discharged home on the 10th day, function-
ally dependent (Modified Rankin scale score = 4). No com-
plications, cardiac or neurologic were observed during the 
one-year period of follow up. It was decided to stop hypo-
coagulation after echocardiography reevaluation performed 
9 months after discharge, that showed normal left ventricle 
function and no embolic sources.

Discussion
  
The morphological features documented in the ventriculog-
raphy, without evidence of coronariopathy, strongly suggest 
the diagnosis of Takotsubo’s cardiomyopathy. Although 
early administration of t-PA could be responsible for dis-
solving some thrombi or emboli, precluding their identifica-
tion in the coronariography, complete normalization of left 
ventricle function in a patient with anterior wall myocardial 
infarction would be unlikely. Furthermore, the contractility 
changes documented in the ventriculography involved dif-
ferent coronary vascular territories making it improbable. 

Only multiple vessel embolization could explain this situa-
tion and this is also not likely to happen in coronary vessels.

Takotsubo’s cardiomyopathy is a spontaneously revers-
ible condition that most often requires only general support 
measures. More than 95% of the patients recover complete-
ly and recurrence is rare [3, 10]. Cardiogenic shock, acute 
pulmonary edema, pulmonary thromboembolism, cardiac 
(atrial and ventricular) arrythmias and stroke are the most 
severe acute complications [10] and the mortality rate asso-
ciated with this condition is calculated between 1 and 10%. 
The pathogenic mechanisms are not completely understood. 
Proposed mechanisms include diffuse coronary vasospasm 
[1, 2], changes in coronary microvascular function [11], cat-
echolamine mediated cardiotoxicity [12], or myocarditis [7].

Acute left ventricular dysfunction is a potential mecha-
nism of cardiac embolism. Thrombi formation in left ven-
tricular apex is calculated to happen in about 2.5% of these 
patients, justifying a 0.8% incidence rate of thromboembolic 
complications [13].

Although, in this particular case report, there was no 
reference to a preceding physical or emotional stress situ-
ation, the past medical history of humor disturbance re-
quiring chronic antidepressants treatment may represent a 
contributing factor to the cardiomyopathy´s development. 
This hypothesis is strongly supported by documentation of 
electrocardiographic and cardiac biomarker changes im-
mediately after hospital admission (about two hours after 
symptoms onset). In fact, it is well known that troponine T 
levels take about three to four hours to become pathologi-
cally increased even in patients with transmural myocardial 
infarction, therefore corroborating the proposed sequence of 
events. Data published in a literature review by Yoshimura et 
al [14] in 2008 support this hypothesis. In fact, in most of the 
reported patients, with stroke preceding the cardiomyopathy 
documentation, the clinical, laboratorial and especially elec-
trocardiographic manifestations appeared mostly between 

Figure 3. Cerebral MRI performed at the 7th day-DWI sequence-Showing multiple acute ischemic lesions: large left temporo-
parietal and insular ischemic infarct (a), multiple small infarcts in right medial and posterior cerebral arteries (a, b) and small left 
cerebellar hemispheric infarct (c).
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two and a half hours and twelve days after stroke diagnosis.
The imagiological documentation of ischemic lesions in 

multiple vascular territories, suggesting and embolic mecha-
nism, is another argument favoring the etiological relation 
between left ventricular dysfunction and stroke, even if no 
visible left ventricular thrombi was identified and, especially, 
in the absence of atrial fibrillation or other embolic sources.

Stroke associated with Takotsubo’s cardiomyopathy is 
usually severe [14]. As well as in our case report, more than 
30% of all strokes reported in the literature, as a cause or 
consequence of Takotsubo’s cardiomyopathy, were associ-
ated with major neurological deficits (NIHSSS equal or 
superior to 15). This is true either for anterior or posterior 
circulation strokes [14]. Another finding reported in the lit-
erature, and observed in our patient, is the common presence 
of ischemic lesions in the insular area in patients with Ta-
kotsubo’s cardiomyopathy. This fact has been hypothesized 
to be of etiological relevance, with insular lesions probably 
contributing to the development of the cardiomyopathy and 
justifying the association between both entities [14].

Another finding to be highlighted in our case report is 
the significant increase in cardiac biomarkers (namely pro-
BNP), especially when compared to the usual values report-
ed in the literature [14]. This is particularly relevant once it 
is presently discussed the relation between the magnitude of 
this increase and the severity of the ventricular dysfunction 
[7].

Regarding the therapeutical approach, and considering 
the potential risk of embolic events, many authors advocate 
the use of hypocoagulants, at least until complete normaliza-
tion of the left ventricular function. The use of these phar-
macological agents is mandatory in case of intraventricular 
thrombus documentation [7, 15]. In our patient, it was de-
cided not to initiate hypocoagulation immediately consider-
ing the extension of the ischemic brain lesions and the risk 
of hemorrhagic transformation. Treatment was started by 
the end of the first week. Considering the potential risk of 
recurrence and the fact that the patient was bedridden it was 
decided to maintain warfarin despite complete recovery of 
the left ventricular function and the absence of intra-cardiac 
thrombus. This treatment was stopped nine month after dis-
charge after echocardiographic reevaluation and mild func-
tional improvement.
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