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Extracorporeal membrane oxygenation (ECMO) allows a
new approach for the intensive care management of acute
cardiac and/or respiratory failure in patients who are not
responsive to conventional treatment (1,2). While ECMO
volume and number of ECMO centers increased more
than 10-fold over the past decade, the management of
these patients remains highly challenging as ECMO is one
of the trickiest therapies available in the ICU. Indeed, the
present technique requires a comprehensive knowledge of
cardiopulmonary physiology, expertise with complex circuit
components, and skills to rapidly respond to potential
life-threatening complications. From cannulation to
management of ongoing ECMO and finally weaning from
this support, each step should be mastered by the doctors
involved in the management of these patients. In this
regard physicians’ experience is crucial as expertise in this
technology requires extensive and continuous training (3).
ECMO organizations recommend practitioner
education via lectures with water-drills or animal testing.
However, while water-drills offer limited opportunity
for real-time troubleshooting, and the use of big animals
is difficult, expensive (4) and not always equivalent to
human pathophysiology. Moreover, despite the increasing
requirement for ECMO specialists and the needs on
existing facilities, training offers in ECMO are limited.
Thus simulation-based training represents a valuable tool
in intensive care education (5), offering the opportunity to
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practice technical skills repeatedly and to become proficient
in high-risk, low-frequency events while avoiding harm to
patients (6).

In a recent article published in Critical Care Medicine (7),
the authors compared ECMO training based on traditional
water-drill with simulation-based training in a uniform
randomized controlled trial. Elegantly, the authors
demonstrated that simulation-based ECMO training is
effective and superior to traditional water-drill-based
training with reductions in times to critical actions for
emergency circuit management. And, interestingly, these
benefits were maintained over one-year period. Three
scenarios were developed to reflect complications an
ECMO practitioner is expected to experiment: “scenario
1: recirculation (Siml), scenario 2: pump failure (Sim2)
and scenario 3: access insufficiency (Sim3)”. Twenty-one
pulmonary/critical care fellows had a pre-intervention
simulated ECMO emergency (Sim1). Then they were
randomized into two groups: 10 in the simulation group
and 11 in the traditional group. Three teaching scenarios
were performed by each group, whether via high-
fidelity simulation or water-drills. Participants returned
after 6 weeks and after 1 year for two simulated ECMO
emergencies (Sim2 and Sim3). As Sim2 was a situation
experienced during training, Sim3 was specifically novel. For
resolution of each scenario, a critical action was necessary
and pre-identified for timing. Authors defined as the
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primary outcome, the time needed to respond and achieve
these critical actions. Results showed that the 2 groups
had similar scenario scores and times to critical action on
Siml. At 6 weeks, both groups had similar scenario scores
on Sim2, but the simulation group scored significantly
higher on Sim3. Times to performed critical actions were
significantly shorter in the simulation group during Sim2
and Sim3 and all findings persisted for 1 year.

The present study is the first randomized controlled trial
evaluating the utility of simulation in ECMO education
with objective, measurable, clinically relevant and long-
term outcomes. It provided insights into the useful
clinical application of simulation training as a valuable
tool to dispense ECMO training. First, it allows the safe
development of relevant clinical skills without direct impact
on patients where errors may have direct consequences on
mortality and morbidity. Second, it permits the practice
or either unusual or infrequent life-threatening events (8).
Finally, it also allows the assessment of ECMO experience
prior to clinical engagement and also meets the continuing
educational requirements of an ECMO practitioner.

In addition to allowing the increase of technical skills,
simulation-based training has also been shown to provide
essential cognitive and behavioral skills when compared to
theoretic teaching (9). Moreover, it improves team working
quality and safety (10). Benefits of using simulation training
for ECMO have been demonstrated in a number of previous
studies. In cases of ECMO emergencies, Anderson et al.
confirmed a decreased amount of errors after simulation-
based training (9). An improvement in confidence in
ECMO practitioners receiving simulation training has also
been confirmed by Burkhart ez 4/. (8).

In the past ten years, simulation techniques have been
improved from low fidelity to high fidelity models that
now are able to mimic human responses in a very realistic
way. Evidence supports a timely detection of emergency
circuit management and long-term maintenance of skills
learned by simulation training. Adding simulation to
fellowship programs and postgraduate formation seems to
be a feasible and reliable ECMO postgraduate learning. It
will certainly improve and speed up the theoretical and the
practical education that increase physician expertise (11).
However, evidence is lacking whether the use of simulators
is associated with better patient outcome and research is
needed in this field to define the standards of high fidelity
simulation in aspects of ECMO intensive care training.
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