Am J Cardiovasc Dis 2013;3(3):475-179
www.AJCD.us /ISSN:2160-200X/AJCD1307001

Case Report

Subacute stent thrombosis and stress-induced
cardiomyopathy: trigger or consequence?
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Abstract: Stress-induced cardiomyopathy or Takotsubo cardiomyopathy (TCM) is a unique syndrome, characterized
by transient left ventricular (LV) apical ballooning without significant coronary arteries stenosis, affecting mainly
menopausal women. We present the case of a 70 year old woman with subacute stent thrombosis (ST) at the level
of the right coronary artery and transient apical ballooning with normal flow of left and circumflex coronary arteries.
TCM is frequently associated with emotional stress, but to date no case of ST triggering TCM have been reported.
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Introduction

Takotsubo cardiomyopathy (TCM) occurs pre-
dominantly in postmenopausal women. Catec-
holamine excess in circulation has been identi-
fied as a possible cause of the acute cardiac
dysfunction characteristic of this stress cardio-
myopathy [1]. In fact, literature data show the
association between stress cardiomyopathy
and sudden emotional stress (in about 27%)
and/or physical illness (in other 38% of cases),
but to date no case of stent thrombosis (ST)
able to trigger TCM have been reported [2].

Despite dual antiplatelet therapy, ST repre-
sents nowadays a catastrophic complication of
approximately 0.5-2% of all percutaneous coro-
nary interventions with a high mortality and
non-fatal myocardial infarction rates [3]. In this
paper we present a case of an elderly woman
admitted to the cardiological emergency
department of San Paolo Hospital for chest
pain, with acute heart failure, echocardiograph-
ic aspect of cardiac apical ballooning, subacute
ST at the level of the right coronary artery and
absence of significant atherosclerotic disease
of left and circumflex coronary arteries.

Case report

A 70 year old woman with history of hyperten-
sion and diabetes was admitted to our cardiol-
ogy division for chest pain, dyspnea and
ST-segment depression in leads V4-V6. On
arrival, blood pressure and heart rate were
respectively 170/100 mmHg and 115/min and
she was afebrile. Physical examination showed
tachycardic and lower intensity heart sounds
and vesicular sounds heard over most of the
lung fields. Transthoracic echocardiogram
revealed a moderate global left ventricular (LV)
systolic dysfunction with an ejection fraction
(EF) of 40% (biplane Simpson method), hypoki-
nesia of the inferior wall and normokinesia of
the remaining regions (apex, anterior and later-
al walls). The patient was immediately trans-
ferred to our catheter laboratory to undergo
coronary angiography. The angiographic evalua-
tion revealed a subtotal occlusion (99%) of the
right coronary artery and absence of lesions
obstructing blood flow at the level of left and
circumflex coronary arteries (Figures 1A and 2A
respectively). We performed percutaneous cor-
onary intervention (PCl) using a drug-eluting
stent (DES) Nobori 3.0/28 with good angio-
graphic (Thrombolysis In Myocardial Infarction
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Figure 1. Coronary angiograms showing: A subtotal occlusion (99%) of the right coronary artery and B the good
angiographic outcome after primary percutaneous coronary intervention with stent.

Figure 2. Coronary angiograms showing the absence of significant luminal obstructions of left and circumflex coro-
nary arteries: A during the first and B the second coronary angiography.

(TIMI) 3, Figure 1B and clinic outc-
omes.

Her hospital stay was uneventful and she was
discharged after a few days with the following
home therapy: acetylsalicylic acid, clopidogrel,
beta-blocker, ACE-inhibitor and statin.

After seven days of discharge, early in the
morning (five o’clock) she was admitted again
to our division for intense chest pain, dyspnea
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and palpitations. On arrival blood pressure,
heart rate and temperature were 135/60
mmHg, 138/min and 36°C, respectively.
Clinical examination revealed tachycardic heart
sounds and a proto-meso-systolic murmur (2/6
Levine's scale) at the cardiac apex, with rales,
rhonchi and wheezes in the lung fields, espe-
cially at the bases, bilaterally. Her initial 12-lead
electrocardiogram (ECG) showed sinus tachy-
cardia (138 b/m) and ST-elevation of 0.15 mV

Am J Cardiovasc Dis 2013;3(3):175-179



Stent thrombosis in Takotsubo disease

Transthoracic echocardiogram revealed a
severe global LV systolic dysfunction, with
an EF of 30% (biplane Simpson method),
the typical apical-mid-ventricular balloon-
ing and akinesia of the basal inferior seg-
ment. Moreover the ultrasound method
showed a restrictive diastolic pattern, a
moderate mitral regurgitation and a small
spherical protruding thrombus in the car-
diac apex with spontaneous echo-con-
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Figure 3. Electrocardiograms showing: A sinus tachycardia with
ST-elevation in leads D2-D3-aVF and B diffuse T-inversion and

QT prolongation.

Figure 4. Bi-dimensional transthoracic echocardio-
gram apical four-chamber views in diastole A and
systole B, showing apical ballooning with intra-car-
diac thrombus.

in leads D2, D3, aVF, and ST depression of 0.10
mV in leads D1 e aVL (Figure 3A).
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trast (Figure 4A and 4B).

Chest radiograph showed vascular redis-
tribution, bilaterally engorged hila and the
presence of interstitial and alveolar fluid
with typical pattern of pulmonary oedema.
The immediately performed coronary
angiography revealed subacute ST at the
level of the right coronary artery (Figure
5A) and absence of blood flow obstructive
lesions of left and circumflex coronary
arteries (Figure 2B). We performed prima-
ry PCl with DES XIENCE PRIME 3.0/33
with a good angiographic outcome (TIMI
3) (Figure 5B).

After eight days of hospitalization, for an acute
right leg ischemia as a result of an embolic
arterial occlusion, the patient was transferred
to the surgical vascular department and arteri-
al flow restored.

Serial echocardiograms, during hospital stay,
revealed a final complete recovery of systolic
function of apical and mid ventricular seg-
ments, persisting only the basal-inferior seg-
ment akinesia. The small spherical protruding
thrombus in the apex was ultimately not found.

ECG performed on day 8 showed a sinus rhythm
and T inversion in leads D1, D2, D3, aVF and
V2-V6 and QT prolongation (Figure 3B). The
patient was discharged on the fifteenth day
event.

Discussion

Our case showed some interesting clinical fea-
tures. First of all, to the best of our knowledge,
it was the first case of TCM associated with
subacute ST. Secondly, TCM in this case was
complicated by apical thrombus and embolic
arterial occlusion in concomitance with the pro-
gressive and complete recovery of cardiac sys-
tolic function. Thirdly, in the present case, the
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Figure 5. Coronary angiogram showing: A subacute stent thrombosis at the level of the right coronary artery and B
flow restoring after revascularization with stent.

patient did not refer any emotional stress pre-
ceding chest pain.

TCM pathogenesis is still obscure. Catech-
olamine mediated cardio-toxicity provoked by
emotional or physical illness, multivessel coro-
nary vasospasm and abnormalities in coronary
microvascular function have been proposed as
possible explanations [1-3].

Higher admission level of plasma catecho-
lamine in patient with TCM compared to
patients with Killip class Ill myocardial infarc-
tion, as described by Wittstein at al., supported
the theory of an exaggeration of sympathetic
stimulation as the cause of this syndrome [4].
Takotsubo like LV dysfunction was also seen in
patients with pheochromocytoma [5].

The available pathophysiological information
indicates that apical ballooning characterizing
TCM reflects toxic high local concentration of
catecholamine, not coronary arteries or micro-
vascular diseases. Exposure to sudden emo-
tional stresses (in approximately 27% of cases)
or physical ilinesses (in other 38% of cases)
such as sepsis, head trauma and cerebrovas-
cular accidents, may precipitate stress cardio-
myopathy in about two-thirds of the instances,
but, to date, no case of ST triggering TCM have
been reported [2].
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Furthermore, a stress event triggering TCM is
not always present ad is not a distinctive fea-
ture of this syndrome [6]. Admission in inten-
sive care units for medical iliness, surgical pro-
cedure, or traumatic injure could typically be
the sufficient stress causing TCM. By perform-
ing serial echocardiograms in intensive care
unit consecutive patients, Park at al. demon-
strated the presence of stress cardiomyopathy
in 28% of patients admitted for non cardiac
physical illnesses [7].

More recently, Marcelino at al., performing tran-
sthoracic echocardiograms to 704 consecutive
patients admitted to the intensive care unit dur-
ing a 18-month period, detected LV systolic
dysfunction in even 132 (18%) subjects [8].
Although cardiac impairment characterizing
heart failure is associated with an increased
blood concentration of catecholamine, as a
compensatory mechanism to diminished con-
tractile performance, epinephrine and norepi-
nephrine circulating levels are not as high as
those in TCM [9, 10].

On the base of available evidences showing
that circulating epinephrine exerts more potent
hormonal effects on the heart than norepi-
nephrine, its excessive release has been pro-
posed as the pathogenetic mechanism underly-
ing TCM; linked to an increased susceptibility of
the apex to the direct toxic effect of catechola-
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mines due to an increased density of beta-
adrenoreceptors [11].

In this context intravascular thrombosis, as the
pathogenetic basis of ST, could be explained by
multivessel epicardial coronary spasm, plate-
lets activation, or by the pro-thrombotic effects
of the extremely high epinephrine levels [11-
13]. Epinephrine, in fact, is also able to pro-
mote platelets activation by stimulating plate-
let a2 adrenoceptor, providing, in this way, a
valid reason for the combined use of alpha and
beta-blockers in TCM treatment [14].

Innovatively, as in the examined case the
patient did not report any stressful situation
before chest pain, but ST was the only associ-
ated condition, we can consider this latter the
triggering event able to unleash the catecho-
lamine storm responsible for the intra vascular
thrombosis, the reduced coronary flow and the
consequent severe ventricular dysfunction.
Reduced coronary flow velocity, measured by
TIMI frame count, in the absence of relevant
coronary arteries stenosis, was in fact observed
immediately after TCM onset [15].

In conclusion, the current state of knowledge
about the pathophysiological mechanisms
involved in TCM, does not allow us to clearly
identify ST as the cause or the consequence of
this stress cardiomyopathy.
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