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Atypical Takotsubo Cardiomyopathy (Transient
Left Mid Ventricular Ballooning Syndrome)
Cheng-Kang Chen and Cheng-Yun Chen

Takotsubo cardiomyopathy has clinical manifestations mimicking acute coronary syndrome and is characterized by
transient left ventricular (LV) dysfunction without significant coronary artery disease. It is not homogeneous; most
cases involve the apical area, though some are apex-sparing. We describe a 71-year-old woman with chest pain and
dyspnea which occurred a short period after colonoscopy. Urgent coronary angiography and left ventriculograhy
were performed, and a variant form of takotsubo cardiomyopathy involving left mid-ventricular wall motion
abnormality was diagnosed. The patient was discharged and remained well without chest pain or dyspnea. She was
followed up at our outpatient department, and her left ventricular dysfunction recovered completely 3 weeks after
discharge.
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INTRODUCTION

basal area. The clinical presentation mimics acute myocardial infarction but without evidence of coronary artery stenosis on angiography, and the left ventricular
dysfunction can completely regress.2,3
Recently, several variant forms of takotsubo cardiomyopathy involving left mid-ventricle or right ventricle,
sparing the apex, have been reported.4,5 We now describe
such a case presenting with left ventricular wall-motion
abnormalities, which only involved the mid portion. To
our knowledge, this is the such first report in Taiwan.6

Takotsubo cardiomyopathy, also known as transient
left ventricular apical ballooning syndrome, was first described in the Japanese literature in 1991 by Dote et al.1
The syndrome is often triggered by an emotional or
physical stress, so the terms broken heart syndrome,
stress-induced cardiomyopathy or stress cardiomyopathy
have also been used. The syndrome is characterized by
abrupt onset of angina-like chest pain or dyspnea, mild
creatine kinase (CK) and troponin elevations, the most
common electrocardiogram (ECG) changes are ST segment elevation on precordial leads or deep T-wave inversion with QT prolongation. The left ventriculogram
demonstrates hypo- or akinesis from the mid portion of
the anterior wall to the apex and hyperkinesis of the

CASE REPORT
A 71-year-old woman presented to our emergency
room because of dizziness and melana for 10 days. She
had a 7-year history of diabetes mellitus and hypertension with regular treatment. There was no history of
chest pain or smoking habit in the past. An upper gastrointestinal endoscopy was performed and revealed several
small gastric ulcers over the antrum without active
bleeding. After blood transfusion, the patient was admitted to our medical ward. A colonoscopic examination
was performed 2 days later and revealed sigmoid diver-
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dia with ST segment elevation in V1-4 (Figure. 1A). Her
CK and CK-MB were 214 and 1.7 IU/L, respectively,
the troponin I 0.133 ng/ml (normal range < 0.5 ng/ml).
The white-cell count was 6970 per cubic millimeter,
hematocrit was 40 percent, blood sugar was 200 mg/dl,
and the prothrombin and partial-thromboplastin times
and values for nitrogen, creatine, and electrolytes were
normal. Intravenous nitrates and supplemental oxygen
were administered, then the patient was transferred to

ticulum. The patient had intermittent abdominal fullness
and chest discomfort after the procedure. Eighteen hours
later, severe chest pain and exertional dyspnea developed. The blood pressure was 132/76 mmHg, pulse 110
beats per minute, respirations 26 per minute, and temperature 36 °C. The heart rhythm was regular, and other
physical examinations were unremarkable. The patient’s
chest roentgenogram showed mild cardiomegaly without
pulmonary congestion. The ECG showed sinus tachycarA

B

Figure 1. 1A: A 12-lead ECG demonstrated ST elevation in leads V1-V4. 1B: Following ECG 12 hours later demonstrated resolution of ST
elevation and T-wave inversion in leads V1-V4.
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ular pattern of wall motion abnormality. In the last decade, many articles on this syndrome were published
from Japan and Western countries, but the pathophysiology is still not determined. Several mechanisms for
the reversible cardiomyopathy, including multivessel
epicardial spasm, microvascular dysfunction and catecholamine-induced myocardial stunning, have been proposed. Epicardial coronary arterial spasm in response to
a provocative test was demonstrated in several studies,1,7
but the results were conflicting.8 Micro ascular dysfunction may be a possible cause of this syndrome. Bybee et
al. evaluated the coronary angiogram and thrombolysis
in myocardial infarction (TIMI) frame counts in patients
with takotsubo cardiomyopathy. 9 Significantly higher
TIMI frame counts in the distribution of all three major
epicardial vessels were found. In a recent study, 5 the
same phenomenon was found in both typical and atypical transient left ventricular dysfunction syndrome; patient’s nuclear studies showed mild reducing of myocardial perfusion in the absence of epicardial obstruction;
this finding supports the hypothesis of impaired coronary microcirculation as a causative mechanism of the
syndrome. Catecholamine-induced transient left ventricular dysfunction has been reported in pheochromo-

our intensive care unit. Her chest pain and dyspnea improved a little but persisted after the above management.
A follow-up CK and CK-MB were 579 and 19.2 IU/L,
respectively, and the troponin I 6.89 ng/ml 12 hours
later. The follow-up ECG revealed resolution of ST elevation with T-wave inversion in leads V1-V4 (Figure.
1B). A cardiologic consult was obtained, and the patient’s transthoracic echocardiography showed left ventricular dysfunction and a contractile abnormality, consisting of hypokinesis of mid-ventricular segments and
normal contraction of the basal and apical segments. The
ejection fraction of LV was 44%. A cardiac catheterization was done immediately and revealed no evidence
of coronary artery stenosis (Figures. 2A, 2B). The contrast left ventriculography demonstrated hypokinesis
over the mid portion of the anterior wall and normal contractility of basal and apical portions (Figures. 2C, 2D).
The patient was diagnosed with stress cardiomyopathy.
She remained stable and was transferred to the general
ward on ICU day 3. She was discharged on admission
day 7 and maintained on a medication regimen of esomeprazole, clopidogrel, captopril, nitrates and metformin. Three weeks later, repeated echocardiography
showed complete resolution of the left ventricular wall
motion abnormalities. The ejection fraction had improved up to 70%. The ECG still revealed deep T-wave
inversion.

DISCUSSION
The true incidence of this syndrome within a population is unknown. One review of relevant studies suggested that the apical ballooning syndrome accounts for
2% of ST-segment elevation infarcts.3 The incidence of
transient LV dysfunction was 1% in a study of 2944 consecutive patients with troponin-positive acute coronary
syndrome,5 and a typical apical wall motion abnormality
was observed in 60%, as compared to an atypical (midventricular) pattern in 40% of patients; no differences in
demographic, clinical, angiographic, laboratory parameters, or outcome were found between these two patterns
of transient cardiomyopathy. Therefore, takotsubo cardiomyopathy should no longer be regarded as an apical
ballooning syndrome but rather a transient left ventricular dysfunction syndrome with an apical or mid-ventricActa Cardiol Sin 2008;24:212-6

Figure 2. Coronary angiography (2A: right coronary artery: 2B: left
coronary artery). No coronary artery stenosis was seen. Left
ventriculogram showed hypokinesis of the mid portion of the left
ventricle and normal contraction of basal and apical portions (2C:
end-systole and 2D: end-diastole).
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cytoma-related cardiomyopathy.10 Wittstein et al. demonstrated that plasma catecholamine levels were markedly higher among patients with stress cardiomyopathy
than among those with Killip class III myocardial infarction.8 Their conclusions has pointed toward an exaggerated sympathetic response with an increased release of
catecholamines as a probable cause. Cardiac sympathetic
function was evaluated in a recent functional study;11 the
regional myocardial uptake of myocardial iodine-123
metaiodobenzylguanidine (123I-MIBG) is significantly reduced in the hypokinetic/akinetic apical LV segments in
patients with takotsubo cardiomyopathy, whereas technetium-99m methoxyisobutylisonitrile (Tc-MIBI) planar
and single-photon emission computed tomography indicated normal or only mildly reduced perfusion within
this region. Furthermore, the increased washout of
123
I-MIBG from the heart, along with marked elevation
plasma catecholamine levels, suggested that the sympathetic nervous tone was activated to compensate for the
low cardiac output. Therefore, the functional alterations
in presynaptic sympathetic neurotransmission may represent a pathophysioligic mechanism for the impairment of LV function found in patients with takotsubo
cardiomyopathy. It is possible that differential distribution of cardiac sympathetic receptors in the myocardium
will result in different pattern of left ventricular dysfunction.5,12
Myocardial infarction is a rare complication of colonoscopy. In takotsubo cardiomyopathy, stressful events
or aggravation of underlying disorders including gastrointestinal bleeding, non-cardiac medical procedures and
surgery might trigger this syndrome.2,3,7,8 In our patient,
stress triggering takotsubo cardiomyopathy was possibly
attributed to colonoscopy. The same trigger event has
been described in a case report with variant form of
takotsubo cardiomyopathy involved mid and basal portions of the LV.13
Even though the overall prognosis is good, the transient LV dysfunction can result in congestive heart failure with pulmonary edema, transient conduction abnormalities and other arrhythmia. Cardiogenic shock and
mortality are rare. There are no controlled data that directly address the efficacy of medication in the management of patients with transient LV dysfunction, but supportive treatment with adequate hemodynamic supports
invariably leads to spontaneous recovery.2,3 Intravenous

propranolol seems to be useful for treating dynamic
mid-ventricular obstruction in patients with transient LV
apical ballooning.14 A multicenter, retrospective study
concluded that chronic treatment with beta-blockers, angiotensin-converting enzyme inhibitors, calcium channel
blockers and aspirin does not seem to provide any benefit in these patients.15 A large-scale prospective trial to
assess the clinical significance of chronic medical treatment is necessary in the future.
Chest pain, elevated cardiac enzymes and dynamic
ST and T-wave changes in the electrocardiogram are always diagnosed as acute coronary syndrome. Takotsubo
cardiomyopathy’s clinical presentation mimics acute coronary syndrome, but the management and prognosis are
very different. On the basis of the evidence from literature and our case, this syndrome is frequently triggered
by an emotional stress or just after a stressful procedure
or operation. We think that all clinicians should be aware
of this disease and pay high attention to a patient whose
clinical presentation resembles acute coronary syndrome
or ST-segment elevation myocardial infarction, especially following an unexpected stress or medical procedure. Urgent coronary angiography and ventriculography are indicated for the differential diagnosis and
avoidance of exposure to thrombolytic therapy.
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