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Abstract

Purpose: Severe cardiogenic shock is the major driver of mortality on cardiologic
intensive care units. Novel therapeutic options like extracorporeal membrane oxy-
genation (ECMO) or the combination of ECMO and a percutaneous microaxial pump
like Impella CP (ECMELLA) are promising Options. Here we want to focus on the
question what happens when left ventricular preload is too low to unload in cardio-
genic shock in patients with ECMELLA and this aspect is illustrated by tran-
sesophageal echocardiography.

Methods: We detail a case of a 43-year-old active smoker who was admitted for
acute myocardial infarction causing severe cardiogenic shock and who was finally
treated with ECMELLA. Transesophageal echocardiography is used to illustrate what
happens when left ventricle (LV) preload is too low to unload.

Results: Transesophageal echocardiography demonstrates complete collapse of LV
and LA as consequence of increased but still low flow rate of the coaxial pump.
Conclusion: Novel therapeutic options like ECMO and percutaneous microaxial
pumps like Impella CP, 5.0 or the combination of both (ECMELLA), are promising
options. Whether these approaches reduce mortality has to be evaluated in
urgently needed randomized trials but results will not be available in the next few

years.

A 43-year-old active smoker was admitted for acute myocardial
infarction (peak creatine kinase of 11 000 U/L) with thrombotic occlu-
sion of dominant left circumflex and concomitant chronic occlusion of
the left anterior descending causing severe cardiogenic shock (CS).
After recanalization of the left circumflex a veno-arterial extracorpo-
real membrane oxygenation (ECMO) was implanted due to progres-
sive hemodynamic instability and high catecholamine dosages. The
patient was transferred to our intensive care unit (ICU), specialized in
ECMO treatment for CS. At admission on ICU severe pulmonary con-
gestion was already present. Hence, a coaxial pump (Impella,
Abiomed, Germany)—capable of pumping up to 3.5 L/min of blood—

was implanted to unload the left ventricle (LV).%? Unfortunately, even
with a low flow Impella rate of 1.6 L/min, LV and left atrium (LA) were
completely emptied (Figure 1) due to low LV filling, right ventricular
failure and limited volume therapy as a consequence of severe pulmo-
nary congestion with FiO, of 100%. Consecutively the coaxial pump
lowered flow automatically to 0.6 L/min and could not reduce pulmo-
nary edema.’

Severe CS is the major driver of mortality on cardiologic ICUs.*>
Novel therapeutic options like ECMO and percutaneous microaxial
pumps like Impella CP, 5.0 or the combination of both (ECMELLA), are

promising options. Whether these approaches reduce mortality has to
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FIGURE 1

(A) Transesophageal echocardiography (long axis view) showing coaxial pump (Impella, Abiomed, Germany) (arrow) running from

ascending aorta across aortic valve into the LV with minimal flow rate (0.6 L/min) and a concomitant VA-ECMO blood flow of 3,8 L/min.
(B) Same patient with transesophageal echocardiography (long axis view) demonstrating complete collapse of LV and LA as consequence of
increased but still low flow rate (1.6 L/min) of the coaxial pump. LA, left atrium; LV, left ventricle; RV, right ventricle; Myo, myokardium; PE,

pericardial effusion

be evaluated in urgently needed randomized trials but results will not
be available in the next few years.
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