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An unexpected complication of a percutaneous coronary angioplasty
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Abstract

Takotsubo cardiomyopathy (TCM) is characterized by transient ventric-
ular dysfunction, classically in its apical and mid segments in the absence
of coronary lesions, and is often observed after intense stressful events and
occasionally associated to an acute medical illness. We describe a case of
TCM associated with coronary artery disease and triggered by a percuta-
neous coronary angioplasty. This case highlights the concept that a
medical procedure can lead, in certain conditions, to TCM and provides
new interesting insights on the pathophysiology of coronary syndromes.

Introduction

De novo ST elevation after a percutaneous coronary angioplasty
(PCI) is a very challenging scenario for cardiologists and should be
managed carefully as it can be a warning sign of really dangerous PCI
complications like stent thrombosis, no reflow, embolization, coronary
spasm, coronary or aortic dissection and pericardial effusion.

An increasingly recognized and probably not so rare cause of ST ele-
vation, mostly in postmenopausal woman, is the Takotsubo cardiomy-
opathy (TCM) [1].

TCM was firstly described in Japanese population more than 25
years ago [2] and take its name from the Japanese traditional octopus
trap, resembling the shape of the left ventricle during systole on im-
aging studies due to apical and mid-ventricular dysfunction. Although
the exact etiology of TCM is still unknown, the syndrome appears to be
triggered by a significant emotional or physical stressor in a context of
normal coronary arteries [3], although recently some cases associated
with cardiologic invasive procedures have been described [4,5].

Case Report

A 78-year-old woman with hypertension, typical exertional angina and
positive ECG stress test, was admitted to the hospital for elective coro-
nary angiography and possible intervention. Baseline ECG showed
normal sinus rhythm and slight ventricular repolarization abnormalities
(Figure 1A). Left coronary angiography revealed a 70% stenosis in the
middle part of the left anterior descending coronary artery (LAD) without
critical stenosis in the dominant right coronary artery and in the left cir-
cumflex coronary artery (Figure 2A and video 1). Direct sirolimus eluting
stenting of the middle segment of the LAD was performed (Figure 2B and
video 2) with excellent results and a final thrombolysis in myocardial in-
farction (TIMI) 3 flow. The procedure was uneventful.

About 30 min after the angioplasty patient complained heavy headache
and constrictive chest pain associated to high blood pressure values
(210/100 mmHg). Urgent electrocardiogram (ECG) revealed ST segment
elevation in precordial leads (Figure 1B) meanwhile the echocardiogram
showed apical and mid wall segments akinesis and basal wall segments
hyperkinesis with a typical apical ballooning pattern (video 3).

In consideration of the clinical evolution patient was treated with in-
travenous nitroglycerin and a new angiography was immediately per-
formed. The coronary angiography confirmed the good result of pre-
vious intervention with TIMI III flow in the LAD (Figure 3A and video 4)
and the ventriculography confirmed a typical apical ballooning pattern
(Figure 3B and 3C, video 5). Due to the normal flow in the LAD, it was
unlikely to suspect a transient LAD thrombosis, and the extensive and
persistent wall motion and ECG abnormality could not be explained on
that basis. In consideration of the high value of cardiac magnetic reso-
nance in the differential diagnosis between TCM and acute myocardial
infarction we offered the patient to undergo the exam, but she refused
because of claustrophobia.

Anyway, the ECG evolution (Figure 1C) and the early partial recovery
of the left ventricular kinesis during next days supported the diagnosis
of TCM. After few hours from the index event myocardial markers
started to rise, with a high sensibility troponin I peak of 276 pg/mL (cut-
off value <15 pg/mL; ECLIA assay, Roche Diagnostics, UK) the day after
and a fast decrease in the following days. The patient’s remaining hos-
pital course was uneventful, and she was discharged home in stable
conditions on beta blockers, in addition to other necessary medica-
tions. Subsequent echocardiogram 1 month later revealed complete re-
covery of left ventricular systolic function (video 6).
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Discussion

Since its initial description [2] TCM has generated much debate and
interest. Over the past two decades, much progress has been made in
understanding this syndrome but the etiology is still unclear and there
are many variants of this syndrome. Currently, the most commonly ac-

cepted theory on the pathophysiology of TCM centers on excess cate-
cholaminergic state and enhanced sympathetic activity [6].

Hyper stimulation of the sympathetic nervous system may also trigger
coronary vasospasm, that has been implicated as one of the possible
pathophysiological mechanisms in TCM [7,8]. Although it is not pos-
sible to definitively exclude that in our report anxiety somatization with
massive neurotransmitter discharge caused vasomotricity disturbance,
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Figure 1. Electrocardiograms evolution. A) Baseline electrocardiogram. B) Urgent electrocardiogram during chest pain episode after PCI- C)
Electrocardiogram 24 h after PCI. PCI, percutaneous coronary intervention.

Figure 2. Coronary angiograms pre and post stent implantation. A) The LAD shows critical stenosis in its mid tract (arrow). B) Good result
after stent implantation. LAD, left anterior discending artery.

Figure 3. Urgent coronary angiograms show patent stent in the LAD and apical ballooning configuration. A) The LAD shows patent stent
and normal flow. B) Left ventricle end-diastolic right anterior oblique view. C) Apical ballooning with hypercontractile basal segments
during systole. LAD, left anterior descending artery.
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we maintain it isn’t the principal mechanism of this TCM case. In fact,
intravenous nitroglycerin didn’t modify patient’s symptoms or ECG and
during urgent angiography there wasn’t any evidence of coronary hyper
reactivity. Consequently, if any degree of vasospasm occurred, its con-
tribution to the clinical scenario development was negligible compared
to other main mechanisms acting directly on cardiomyocytes.

The Mayo criteria for TCM [9] rely on the “absence of significant ob-
structive coronary artery disease or angiographic evidence of plaque
rupture”. Since then, there have been multiple case series, challenging
the notion that coronary artery disease necessarily excludes the diag-
nosis of TCM. It is now increasingly accepted that the two conditions
are not mutually exclusive but can exist coincidently [10].

We described a typical apical variant of TCM occurred after an uncom-
plicated coronary angioplasty with direct stenting of LAD ended uneventful
and with an optimal angiographic result. Our case should raise attention
because remarks the concept that TCM and coronary stenosis are not mu-
tually exclusive, but they can coexist and sometimes be correlated. This
idea also applies to acute coronary syndromes, that are usually character-
ized by a high sympathetic rush. Moreover, in some patients with a short
symptom to balloon time and excellent angiographic results extensive elec-
trocardiogram alteration and echocardiographic wall motion abnormality
seem not justified by plaque characteristics, thrombus burden, ischemia
time or TIMI flow, referring to more sophisticated pathophysiological mech-
anisms to explain clinical data than the simple coronary artery stenosis.

Obviously, in the acute setting there are very complex and not com-
pletely understood alteration of the microcirculatory system and my-
ocardial stunning to consider, but in some cases a certain component
of stress cardiomyopathy could explain cases of poor response to a tech-
nically successful PCI and provide the basis to new pathophysiological
insights, especially in the contest of acute coronary syndromes.
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