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CASE REPORT

Delayed hyperenhancement in a case of
Takotsubo cardiomyopathy
DARIUSCH HAGHI, M.D.,* STEPHAN FLUECHTER, M.D., TIM SUSELBECK, M.D.,
MARTIN BORGGREFE, M.D., and THEANO PAPAVASSILIU, M.D.
I. Medical Department, University Hospital Mannheim, Mannheim, Germany

Takotsubo cardiomyopathy (TTC) consists of an acute onset of transient akinesia of various parts of the left ventricle (apex and mid in
classical TTC, mid and base in the variant form), without significant coronary artery stenosis, often accompanied by chest pain, dynamic
reversible ST-T segment abnormalities and elevation of cardiac enzymes disproportionate to the extent of akinesia. Contrast-enhanced
cardiovascular magnetic resonance (CMR) is a useful adjunct in the diagnostic work up of patients with TTC. Delayed hyperenhancement
on gadolinium-enhanced CMR, which is indicative of active inflammation (e.g. myocarditis) or myocardial fibrosis (e.g. myocardial
infarction), is usually absent in patients with TTC. In this report we present the case of a 46-years old women with TTC who had an
extensive area of apical and midventricular akinesia and in whom gadolinium-enhanced CMR demonstrated a small area of subendocardial
delayed hyperenhancement. A gadolinium-enhanced CMR performed 6 weeks later exhibited complete reversal of all wall motion
abnormalities and an identical area of subendocardial delayed hyperenhancement.
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1.

Introduction

2.

The syndrome of transient left ventricular (LV) apical
ballooning (takotsubo cardiomyopathy) consists of an acute
onset of transient akinesia of the apical and mid portions of
the left ventricle, without significant coronary artery stenosis,
often accompanied by chest pain, dynamic reversible ST-T
segment abnormalities and elevation of cardiac enzymes
disproportionate to the extent of akinesia (1). The vast majority of patients are women, and an acute emotional or physiologic stressor triggering the event can often be identified.
Contrast-enhanced cardiovascular magnetic resonance
(CMR) provides excellent information on LV morphology
and function in affected patients and may be a valuable tool in
differentiating takotsubo cardiomyopathy from conditions
with similar clinical presentations such as acute myocardial
infarction or myocarditis. Delayed hyperenhancement on
gadolinium-enhanced CMR, which is indicative of active
inflammation (2) (e.g., myocarditis) or myocardial fibrosis (3)
(e.g., myocardial infarction), has been absent in patients with
takotsubo cardiomyopathy (4–6).
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Case

A 46-year-old women presented to the emergency department
with a 2-hour history of sudden chest pain after a heavy
argument with her teenage children. Her past medical history
was unremarkable. Her electrocardiogram showed T wave
inversions in leads I, II, III, aVL, aVF, V2 to V6 and
prolongation of the QT interval (QTc = 502 ms). The
troponin I and creatine kinase concentrations were slightly
elevated. Left ventriculography demonstrated apical and midventricular akinesis (Figure 1, panel A and B). Coronary
angiography demonstrated normal coronary arteries. A
gadolinium-enhanced CMR was performed on the sixth
hospital day. CMR images were acquired on a 1.5-Tesla
Siemens Sonata (Erlangen, Germany) using a phased-array
coil during repeated breath-holds. Steady-state free precession
images were acquired in multiple short-axis and 2 to 3 longaxis planes. Gadolinium was administered intravenously, and
contrast-enhanced images were acquired after 10 minutes
with a segmented inversion-recovery technique in identical
planes. CMR demonstrated only mild apical and midventricular hypokinesia and a small area of subendocardial
delayed hyperenhancement (Figure 1, panel C and D). The
patient had an uneventful recovery. A gadolinium-enhanced
CMR performed 6 weeks later demonstrated absence of any
wall motion abnormalities (WMA) and an identical area of
subendocardial delayed hyperenhancement.
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Figure 1. Left ventriculography during diastole (panel A) and systole (panel B) demonstrating apical and mid-ventricular akinesis. Contrastenhanced cardiovascular magnetic resonance demonstrating a small area of subendocardial delayed hyperenhancement (arrows) in the long
axis view (panel C) and in the short axis view (panel D).

3.

Discussion

The syndrome of transient LV apical ballooning has been
reported predominantly in Japan (7–9), but recently, the
syndrome has also been increasingly recognized in European
and North American populations (1, 4, 5, 10). The clinical
presentation mimics acute coronary syndrome, but significant
coronary artery disease has always been absent on coronary
angiography. Striking hallmarks of the disease are: 1) WMA
beyond a single major coronary artery vascular distribution
(1); 2) mild or minimal elevation of cardiac enzymes
disproportionate to the extent of akinesia (1); and 3) rapid
resolution after sudden onset (11).
Clinical experience with gadolinium-enhanced CMR in
takotsubo cardiomyopathy is still limited (4–6). The largest
series has been published by Sharkey et al. (5) who were able
to demonstrate WMA beyond the vascular distribution of a
single coronary artery in all 22 patients. Delayed gadolinium

hyperenhancement was absent in 21 of 22 patients, a finding
consistent with viable myocardium and the absence of
myocardial inflammation (2) or myocardial fibrosis (3, 5).
Only one patient who presented in cardiac arrest showed
delayed hyperenhancement confined to the LV apex. To the
best of our knowledge, this is the second reported case on
a patient with takotsubo cardiomyopathy demonstrating
delayed hyperenhancement on CMR. The affected area was
small, involving subendocardial myocardium of the midventricular and apical segments of the left ventricle. The pattern
of subendocardial hyperenhancement is typically seen in
myocardial infarction. This pattern is quite different from that
seen in active myocarditis where patchy regions of hyperenhancement originate from the epicardium but never from
the endocardium (2).
In conclusion, the vast majority of patients with takotsubo
cardiomyopathy demonstrate preserved myocardial viability
as assessed by contrast-enhanced CMR. However, small areas

Delayed Hyperenhancement in Case of Takotsubo Cardiomyopathy
of delayed hyperenhancement, which is indicative of necrosis
and decreased viability, may occur in a minority of patients.
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