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Introduction

Precise assessment of left ventricular (LV) contractility
during veno-arterial extracorporeal membrane oxygena-
tion (VA-ECMO) is crucial. However, changes in loading
conditions may mask changes in LV function when
assessed with load-dependent indices like LV ejection frac-
tion (LVEF). Indeed, these indices do not reflect intrinsic
LV contractility but are the result of interaction between
preload, contractile function and afterload [1].

Objectives

The aim of this study was to show that precise assessment
of LV function with a load-independent index is feasible
during VA-ECMO.

Methods

We used end-systolic elastance (Emax), which is the load-
independent reference parameter corresponding to the
maximum elastance of the left ventricle, to determine LV
intrinsic contractility [2]. We combined invasive arterial
pressure and LV volume derived from echocardiography,
at several pre- and after- load levels resulting from
changes in VA-ECMO flow, to determine Emax. This ana-
lysis was performed on a 54-year-old man supported with
femoro-femoral VA-ECMO for cardiogenic shock. After-
load was calculated by arterial elastance (Ea) as the ratio of
end-systolic pressure to stroke volume (SV). We compared
LVEF and Emax from day 1 to day 3.

Results

Emax increased from 0.51 to 1.09 mmHg/mL, LVEF
decreased from 17 to 14%, SV decreased from 27 to
20 mL and Ea increased from 2.63 to 4.45 mmHg/mL.
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Conclusions

While LVEF and SV decreased because of increased after-
load, LV function assessed with Emax revealed an
improvement in LV contractility. Emax is more reliable
than LVEF to assess LV function when the loading condi-
tions are changing. This load-independent parameter may
be determined simply by using changes in VA-ECMO
flow.
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