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Variant form of the acute apical ballooning syndrome
(takotsubo cardiomyopathy): observations on a novel entity
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T
akotsubo cardiomyopathy (TTC) consists of an acute
onset of transient akinesia of the apical and mid portions
of the left ventricle, without significant coronary artery

stenosis. TTC is often accompanied by chest pain, dynamic
reversible ST-T segment abnormalities, and increased cardiac
enzymes disproportionate to the extent of akinesia.1

Until now, it was believed that wall motion abnormalities
(WMA) in this syndrome invariably affect the left ventricular
(LV) apex. However, we present a syndrome mimicking
classic TTC without involvement of the LV apex.

METHODS
We retrospectively evaluated consecutive patients admitted
with an acute coronary syndrome between January 2004 and
December 2004. Patients who met the following criteria were
selected: firstly, reversible akinesia/dyskinesia beyond a
single major coronary artery vascular distribution on left
ventriculography sparing the LV apex; secondly, no coronary
artery diameter stenosis . 50% on angiography; thirdly,
increased cardiac enzymes; and lastly, available results of a
gadolinium enhanced cardiovascular magnetic resonance
(CMR) scan. Laboratory tests, serial ECGs, and echocardio-
graphy were performed according to standard protocol for
management of acute coronary syndromes at our institution.

RESULTS
Four patients (three women) were identified (table 1). A
triggering stressor was identifiable in three patients. All
patients had ST segment abnormalities (table 1). All ST
segment abnormalities returned to normal on day 3 except
for the negative T waves in patient 4, which persisted during
hospitalisation but had disappeared on a follow up ECG six
months later. Mean time delay between onset of symptoms

and left heart catheterisation was 8.6 hours (range 3.5–13).
Regional LV akinesia was observed in all patients (table 1,
figs 1 and 2). Coronary angiography was unremarkable in
three patients and showed mild arteriosclerosis with no
significant stenosis in one patient (patient 4).
Echocardiography showed complete resolution of WMA in
patient 3 (day 16) and patient 4 (day 2), mild basal-septal
hypokinesia in patient 1 (day 5), and moderate hypokinesia
of the posterior and lateral segments in patient 4 (day 5).
WMA in patient 4 had disappeared on a follow up
echocardiogram six months later. Mean time delay between
presentation and CMR was 10 days (range 2–14 days). WMA
resolved or improved significantly in all patients. Areas of
delayed hyperenhancement were not detected in any patient.
One patients had mildly increased inflammatory markers.
None of the patients recalled flu-like symptoms within eight
weeks before admission or noted fatigue or malaise on
admission.

DISCUSSION
Until now, it was believed that in TTC the LV apex is
invariably affected, a belief that has been attributed to
anatomical differences in sympathetic innervation of the
heart.2 However, in our retrospective analysis, we were able to
identify patients with a clinical syndrome resembling TTC
who did not have LV apex involvement. All patients
presented with transient ST segment abnormalities sugges-
tive of myocardial ischaemia, reversible WMA beyond a
single major coronary artery vascular distribution, and mild
increase of cardiac enzymes. Similar to findings in classic
TTC, our findings were that most patients were women and a
triggering event was detectable in three of four cases.
However, both WMA and ST segment abnormalities in our

Table 1 Patients’ characteristics

Characteristic

Patient number

1 2 3 4

Age (years) 55 51 41 77
Sex Female Female Female Male
Chest pain No Yes Yes Yes
ECG abnormalities (leads)

ST elevation aVR, aVL V2, V3 No No
ST depression II, III, aVF, V3–V6 No V2, V3, V4 V5, V6
T wave inversion aVR, aVL, V2 No No II, III, aVF, V5, V6
QT prolongation Max QTc = 511 ms No Max QTc = 493 ms No

Peak creatine kinase (U/l) (normal range 0–145) 550 260 275 154
Peak troponin I (mg/l) (normal range 0–0.4) 21.2 1.85 2.63 1.55
C reactive protein (mg/l) (normal range 0–5) 1 1 7 2
Leucocyte count (6109/l) (normal range 3.6–11.0) 10.5 8.2 12.6 11.0
Left ventricular WMA Basal Anterolateral Basal Posterobasal

Mid-portion Diaphragm Mid-portion Posterolateral
Triggering factor Colonoscopy Stressful job Neck pain Unknown

Max, maximum; WMA, wall motion abnormalities.
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patients resolved more rapidly than in classic TTC. Although
direct comparison between our patients and those with
classic TTC in other series is not possible, the extent of
affected myocardium seems to have been less in our patients
than in classic TTC. This may be due to a less severe initial
insult and may explain the differences in the time course of
recovery.

The pathophysiological mechanisms underlying TTC
remain obscure. The distribution of WMA in our patients
clearly argues against the hypothesis of LV outflow tract
obstruction. The affected area in patients 1 and 3 (LV base)
also argues against the hypothesis of multiple coronary
vasospasms. In both scenarios one would expect a more
apical myocardial involvement.

None of our patients had clinical symptoms suggestive of
myocarditis and only one patient had mildly increased
inflammatory markers. Delayed hyperenhancement on gado-
linium enhanced CMR, which is seen in up to 88% of patients
with myocarditis,3 was absent in all patients. Thus, focal
myocarditis appears unlikely to be the underlying mechan-
ism.

As previously described, the pattern of myocardial dys-
function, limited release of cardiac enzymes, and recovery

within a short time is reminiscent of myocardial stunning,
which may be caused by increased local noradrenaline
(norepinephrine) release.1 4 Anatomical differences in sym-
pathetic innervation of the heart then possibly explain the
large variety of affected LV segments. Interestingly, stunning-
like involvement of the LV base has also been described in
pheochromocytoma.5

In conclusion, our results suggest that an acute reversible
heart injury syndrome exists, which seems to be a variant
form of TTC.

Authors’ affiliations
. . . . . . . . . . . . . . . . . . . . .
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Figure 1 (A) Initial left ventriculogram
of patient 1 showing akinesia of the left
ventricular basal and mid-portions and
severe mitral regurgitation and
hyperkinesias of the apex (arrows
indicate inner border of the left
ventricle). (B) Repeat ventriculography
12 days later showing resolution of the
abnormalities. LA, left atrium; LV, left
ventricle.

Figure 2 (A, B) Initial left
ventriculogram of patient 2 showing
anterolateral and diaphragmal akinesia
(arrows). (C, D) Initial left
ventriculogram of patient 3 showing
involvement of the LV basal and mid-
portions (arrows).
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Spontaneous dissection of the left main coronary artery in a patient with Osler-Weber-Rendu
disease

A
33 year old woman, with hereditary
haemorrhagic telangiectasia (Osler-
Weber-Rendu disease), presented to

the hospital 48 hours after a prolonged
episode of chest pain. The ECG, showing
pathological Q waves in leads V1–V3 and
inverted T waves in leads V1–V6, and
increased cardiac enzymes confirmed the
diagnosis of a semi-recent anterior myocar-
dial infarction. Cardiac 64 row multislice
computed tomography (panels A and B)
revealed a dissection originating from the
left main (LM) artery with antegrade exten-
sion along the course of the left anterior
descending coronary artery (LAD) and re-
entry distal to the first diagonal branch (D1).
These findings were subsequently confirmed
by coronary angiography and intravascular
ultrasound (panels C and D). Both the LM
and mid LAD were successfully treated with
a bare metal stent.

Spontaneous coronary artery dissection is
a rare condition, the aetiology of which
remains unclear. In this case it might be
related to the fragility of the vessel wall,
which characterises Osler-Weber-Rendu dis-
ease.
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Three dimensional (A) and multiplanar reconstructed (B) multislice computed tomography image
showing the false lumen (asterisk) with thrombus (t) within the left main (LM) artery. The dissection is
accompanied by a large haematoma along the course of the left anterior descending (LAD) artery
that compresses the lumen (arrows) distal to the origin of first diagonal branch (D1). (C) Coronary
angiography confirms the LM dissection and critical narrowing of the mid LAD. (D) Intravascular
ultrasound shows the false lumen (f) with thrombus (asterisk) and an intimal tear (arrow)
corresponding to the distal re-entry point of the dissection. Angiographically the tear is visible as a
‘‘flap’’ within the lumen.
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