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Stress, myocardial infarction, and the ‘‘tako-tsubo’’
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Emotional distress as a trigger for acute myocardial
infarction is beginning to gain credibility as it is recognised
that traditional risk factors can account for only half of all
myocardial infarctions. Here, three cases of myocardial
infarction are presented in the setting of an acute emotional
stressor, with coronary angiography showing only minimal
coronary artery disease. In all cases striking wall motion
abnormalities, mimicking a ‘‘tako-tsubo’’, were noted with
complete resolution within 30 days. This pattern suggests
tako-tsubo-like transient left ventricular dysfunction.

T
here is increasing epidemiological evidence that acute
extraordinary stress can precipitate acute myocardial
infarction or lethal cardiac arrhythmias. This has been

seen in the context of earthquakes,1 missile attacks,2 and the
televising of soccer penalty shootouts.3

Clinicians often dismiss acute stress as a triggering
mechanism for myocardial infarction because of the possibi-
lity that such events are fortuitous. We report three cases of
acute myocardial infarction occurring in young women.
Emotional stress immediately preceded acute ST elevation
myocardial infarction in two and non-ST elevation myocar-
dial infarction in the third. Coronary angiography within 24
hours of the acute attack in two cases and seven days later in
the third case showed minimal coronary artery disease with
major regional left ventricular impairment. In all cases,
severely depressed left ventricular function returned to
normal. The pattern suggests ‘‘tako-tsubo’’-like transient left
ventricular dysfunction.

CASE REPORTS
Case 1
A 49 year old woman presented with chest pain, which
started during a heated meeting involving a sexual harass-
ment case. At presentation, 10 hours after onset of pain, she
was in cardiogenic shock with ECG indicating anterior ST
elevation myocardial infarction. She was thrombolysed with
reteplase and transferred to a tertiary referral centre.
Troponin I rose to 11.8 mg/l (normal laboratory reference
range , 0.16; Bayer ADVIA Centaur, Bayer Corporation,
Tarrytown, New York, USA). Anterior Q waves developed on
the ECG. Coronary angiography showed minor disease in the
left anterior descending artery but no other coronary artery
disease (fig 1). Left ventriculography showed anteroapical
akinesis and preserved basal function. End diastolic pressure
was 26 mm H (figs 2 and 3). Treatment was initiated with
aspirin, coumarin, b blockade, hydroxymethyl glutaryl
coenzyme A (HMG-CoA) reductase inhibitor, and angioten-
sin converting enzyme inhibitor. Follow up echocardiography
showed normal left ventricular function.

Case 2
A 58 year old woman developed chest pain immediately after
an argument, which resulted in a permanent family break up.
Her ECG showed ST elevation in leads I and aVL and ST
depression in leads 2, 3, and aVF. Troponin I rose to 8.0 mg/l
(normal laboratory reference range, 0.16 mg/l; Bayer ADVIA
Centaur). Coronary angiography showed only minor coronary
artery disease but anterolateral, lateral, and posterolateral
akinesis with an end diastolic pressure of 25 mm Hg. She
was treated with aspirin, b blockade, HMG-CoA reductase
inhibitor, and angiotensin converting enzyme inhibitor.
Follow up echocardiography showed normal left ventricular
function.

Case 3
A previously well 40 year woman, while driving her three
children, was involved in a rear end, low speed collision.
There was no direct chest trauma. After the accident she
became extremely distressed and cried. She was assessed at
the scene of the accident but no injuries were found. She
presented to hospital some hours after the accident extremely
short of breath. ECG showed widespread T wave inversion,
chest radiography showed interstitial oedema, and an
echocardiogram showed anteroapical akinesis. Troponin I
rose to 0.20 mg/l (normal laboratory reference range
, 0.16 mg/l; Bayer ADVIA Centaur). Coronary angiography
seven days later showed normal coronary arteries and normal
left ventricular function, but spasm of the right coronary
artery was noted during the angiogram. The end diastolic
pressure was 7 mm Hg.

DISCUSSION
All three cases share in common a severe emotional stressor
followed by the onset of chest pain, unequivocal myocardial

Figure 1 Coronary angiogram showing minor disease in the left
anterior descending artery but no other coronary artery disease.
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infarction with significant wall motion abnormalities, no
significant coronary artery disease observed at coronary
angiography, and rapid resolution of those wall motion
abnormalities. In the authors’ opinion, the severity of the
wall motion abnormalities and the major lack of coronary
artery disease are the striking features.
In 1991, Dote and colleagues4 proposed the term tako-

tsubo-like left ventricular dysfunction to describe the
syndrome of transient left ventricular dysfunction with chest
symptoms, ECG changes, and minimal myocardial enzyme
release mimicking acute myocardial infarction but without
significant coronary artery disease. The term tako-tsubo was
used, as the left ventriculogram looks like a tako-tsubo, an
instrument used to trap octopuses in Japan (tako=octopus,
tsubo=pot).

Diagnosis
Kurisu and colleagues5 have delineated the clinical char-
acteristics of this syndrome, although formal diagnostic
criteria have never been validated because of the rarity of
this condition:

N age of onset is usually . 60 years

N there is a large female predominance

N a significant proportion of the patients experience an acute
emotional stressor before the onset of symptoms(. 30%)

N ECG usually shows ST segment elevation or T wave
inversion, especially in the precordial leads (V3–6)

N creatinine kinase increases are modest, averaging 539
(¡631) IU/l

N coronary angiography shows tako-tsubo-like left ventri-
cular dysfunction, shown by hypokinesis or akinesis from
the mid-portion of the anterior wall to the apex and
hyperkinesis of the basal area

N coronary artery disease is absent at coronary angiography

N regional wall motion abnormalities return to normal
within several weeks of the index event.

The authors believe the above cases had all these features.
The age of two of the women is much younger than that
reported in the literature previously. Cardiogenic shock has
been reported also, as occurred in the first case.6 While acute
atherosclerotic plaque rupture followed by the formation of
an occlusive thrombus and resultant myocardial stunning
cannot be definitively excluded, the striking absence of
significant coronary artery disease, the rapid resolution of

wall motion abnormalities, the female predominance, and
precipitation by an acute emotional stressor make coronary
artery disease unlikely.

Pathophysiology
No precise cause has as yet been elucidated to explain the
transient nature of this phenomenon. Possible causes are
coronary artery disease, multivessel coronary artery spasm,
acute myocarditis, and increased plasma catecholamines.
Kurisu and colleagues5 have undertaken an extensive
examination of 30 Japanese patients: 28 women and two
men with a mean age of 70 years. They measured plasma
catecholamine concentration within 24 hours of onset (six
patients), tested spasm provocation with ergonovine and
acetylcholine (14 patients), recorded coronary angiograms
(all subjects), took endomyocardial biopsies (three patients),
and measured viral titres (seven patients). Although no clear
cause was found in this group, coronary spasm provocation
testing was positive in 10 of 14 patients and multivessel
spasm was induced in six. Interestingly in this group,
bronchial asthma and rheumatoid arthritis were overrepre-
sented but no clear association or causal relation was found.
Ako and colleagues7 postulated that the same mechanisms

that induce the tako-tsubo phenomenon may lead to the left
ventricular dysfunction that is seen in cases of subarachnoid
haemorrhage or brain death. This is of some importance
given the lack of organ donors and the reliance on a normal
echocardiogram before organ harvest. Patients with the tako-
tsubo asynergy should be targeted as potential donors given
the transient nature of the dysfunction.

Conclusion
These three cases all share in common an acute emotional
stress that precipitated acute myocardial infarction. The
cause is unclear but it is notable that wall motion
abnormalities resolved rapidly in all three cases in this group
of patients in whom acute plaque rupture and thrombus
formation were unlikely. As a result we are forced to consider
the possibility that coronary artery spasm may have resulted
in the wall motion abnormalities described. In patients
presenting with unequivocal myocardial infarction with no
significant coronary artery disease and a left ventriculogram
mimicking a tako-tsubo, this unusual disorder should be
considered, as presumably such patients have an excellent
prognosis and may require different treatments and have
different medicolegal implications from myocardial infarc-
tion related to ischaemic heart disease.

Figure 2 Left ventriculogram showing anteroapical akinesis and
preserved basal function (diastole).

Figure 3 Further left ventriculogram (systole).
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