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Infarct-related dysfunction of myocardial tissue is a result of two
main mechanisms: irreversible damage is associated with a reversible
stunned myocardium. Myocardial stunning is defined as a temporary
dysfunction of the myocardium persisting after ischemia-reperfusion
with the absence of irreversible histological damage [1]. The diagnosis
of stunning is established based on the impairment of contractile func-
tion which is reversible and the return of normal coronary blood flow in
the dysfunctional territory.

Echocardiography can qualitatively and quantitatively (wall motion
score index - WMSI) analyze myocardial contractility and deformation.
However, myocardial perfusion assessment requires a special echocardio-
graphic contrast to be used. The idea of using contrast agents in cardiac ul-
trasound was born in the late 1960s [2] and for the basis of myocardial
perfusion analysis were given in works of Keller et al. [3] Modern myocar-
dial contrast echocardiography (MCE) agents are microbubbles com-
posed of high-molecular-weight gas encapsulated in an outer shell. The
diameter of these springy microbubbles vary - the majority are less than
6 pm with a mean diameter of around 2-3 pm. The size of the contrast
particles allows them to flow easily through microcapillaries, which
have a diameter greater than 5 pum. From the echocardiographic technical
side, the best detection of the contrast is ensured by using a low- mechan-
ical index harmonic mode. If the myocardial microvessels are damaged,
there is no contrast flow and a lack of echocardiographic signal enhance-
ment is observed in this region.

MCE is rather safe, and the side effects are rare [4]. A headache, flush-
ing or back pain is usually relieved on cessation of contrast agent admin-
istration. In very rare cases (1:10,000 risk) of a non-IgE related
pseudoanaphylaxis and hypersensitivity can be found in literature [5,6].

The technique has some important practical advantages over others
(cardiac magnetic resonance, positron emission computed tomography,
single photon emission computed tomography etc.), being rapid, less
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expensive and avoiding the use of ionizing radiation. The sensitivity
and specificity are comparable to radiological techniques [2], but none
of them can be used at the patient's bedside.

In this issue, Qiu et al. [7] using the integrated imaging approach
(MCE, deformation analysis and coronary angiography) show that in
some patients with acute coronary syndrome, the region of mechanic
abnormalities after ischemia exceed the region of microvascular dam-
age and perfusion-contractility mismatch occurs. In most patients
with perfusion-contractility mismatch, an apical ballooning ventricular
contractile pattern occurred. Their abnormal wall motion score in-
creased from basal to apical ventricles, and absolute values of myocar-
dial strains descended from basal to apical ventricles, both of which
were comparable to the findings in patients with takotsubo syndrome
(TTS). TTS is a transient left ventricular dysfunction most often preceded
by mental or physical stress [8]. The most reliable mechanism of TTS is
catecholamine-mediated myocardial stunning. Physiologically, epi-
nephrine released from the adrenal gland and norepinephrine released
from its nerve endings, exert a positive inotropic effect through the G
proteins family. With an excess of catecholamines 32 adrenergic recep-
tors, which are located mainly in the apex of the left ventricle, activate
cAMP G protein. As a result, myocardial contractility is reduced, which
is termed catecholamine toxicity [9]. This mechanism and microcircula-
tory dysfunction [10] in the ischemic regions may be the cause of the
observed apical ballooning effect.

However, contrary to patients without mismatch, due to nonstruc-
tural but functional rather than transient failure, the scale of the wors-
ening of systolic function is not on par with a diastolic one and finally
with hemodynamic deterioration. For this reason, myocardial contrast
echocardiography appears to be a useful tool in establishing an appro-
priate therapeutical approach to patients.

The observations made by the authors may enrich our understand-
ing of myocardial dysfunction in ACS-TTS continuum.

The author reports no relationships that could be construed as a con-
flict of interest.
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