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Can simulation improve ECMO care?
Ahmed Labib1, Guillaume Alinier2,3,4

"Bringing ECMO simulation to life": The main theme
of the 4th Annual Conference of the Extracorporeal
Life Support Organisation – South and West Asia
Chapter (ELSO-SWAC), "Bringing ECMO Simulation to
Life", is meant to emphasise the growing role of
simulation in healthcare and medical education at
large and in the highly specialised and complex field of
extracorporeal life support (ECLS), and in particular
for extracorporeal membrane oxygenation (ECMO).
Application of ECMO simulation to improve team
response to ECMO emergencies was first described in
2006.1 In the last decade, several authors have
described the development, utility, and advantages of
simulation-based training for ECMO. In this editorial,
we will discuss the role of and evidence supporting the
use of simulation-based education in ECMO.
ECMO is a complex intervention: The first point to
consider when it comes to ECMO is the complexity,
time critical, and inter-disciplinary nature of the
intervention. Typically, ECMO is considered for the
most sick and physiologically deranged patient,
sometimes as a last resort rescue measure. Time
pressure, the patient critical condition, the potential
rapid deterioration, and the uncertainty interact
within the critical care environment to make decision-
making, planning, and execution quite challenging for
the less experienced members of the clinical team.
This relates to the domains of team and crisis resource
management in which there is a complex interplay of
human and environmental factors involved.2 Appro-
priate training programmes of the required technical
and non-technical skills for ECMO are lacking.3,4

In addition, ECMO is relatively new to many centres
and/or countries, and this novelty brings with it a
general lack of experience regarding such therapy and
the fear of the unknown. Simulation can help relieve
staff anxiety and introduce ECMO in a safe, less
intimidating learning environment.3,4 Ideally, all
aspects of ECMO patient care can be progressively
introduced to the staff being trained through the use
of various simulation modalities to promote better
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understanding and deep learning regarding the
initiation of an ECMO run and ongoing ECMO patient
care.
Simulation can expedite preparedness for crisis:
On 11 June 2009, the World Health Organisation
(WHO) declared a global H1N1 pandemic only two
months after the influenza outbreak in Mexico and
USA. This allowed very little time for governments and
organisations to prepare.4 A 2010 European taskforce
for the intensive care unit (ICU) triage of influenza
epidemic or mass disaster recommended commencing
training of clinicians as early as possible with
demonstration followed by practice under
supervision.5 In line with these recommendations,
a 3-day ECMO-based simulation training was
established to provide a large number of clinicians with
the technical, behavioural, and cognitive ECMO
skills in anticipation of the H1N1 pandemic. The
programme enabled some ICUs with no previous
ECMO experience to care for patients on ECMO.4

Although it was probably the product of an expedited
process of rapidly setting up a custom simulation
programme, as opposed to adopting a more
structured approach involving step-by-step devel-
opment and validation through piloting,6 the antici-
pated outcome was still deemed beneficial to justify
the rapid process. The European Taskforce’s rec-
ommendation demonstrated the importance given to
this educational approach in such a critical time as
clinicians had to commit to 3 days of training to
master life-saving skills and it was widely rolled out.
What can ECMO simulation provide? Traditional
ECMO training and education focused on didactic
lectures, water drills, and animal laboratory.7 This
mostly passive learning approach is suboptimum for
adult learning as adults tend to prefer developing
knowledge and understanding using problem-solving,
as it encourages active leaning, sharing of knowledge,
and acquisition of experience.8 It calls upon "learners"
to develop and use critical thinking skills, not only
during the simulation-based experience, but also
during the "review" phase, which corresponds to the
debriefing of the simulation. This phase is usually in
the form of a facilitated discussion, which helps
learners further explore the event they partook in,
clarify doubts, and develop their knowledge.9 It is not
always without difficulty, but it is a crucial learning
phase to understand the thought process behind
learners’ actions and it allows to deepen their
learning.10

ECMO is a unique patient management and
therapeutic strategy that requires a diverse set of
technical, practical, cognitive, as well as behavioural
and other non-technical skills. Initiation and main-
tenance of ECMO requires ongoing interprofessional
interactions, which may sometimes occur in high-
intensity situations such as a circuit emergency, which
usually requires a coordinated and synchronised
response from the various team members. Akin to
high-risk industries, poor communication, inadequate
leadership, and a dysfunctional team can cause
significant harm.11 The remedy adopted by high-risk
industries, such as aviation, military, and the nuclear
power plants, is regular simulation-based training for
the employees, even if incidents are relatively rare, to
ensure adequate readiness in the event of a potential
crisis.12

The work by Brum et al.3 shows that a one-day multi-
professional ECMO simulation course significantly
improved staff confidence of ECMOmanagement and
enhanced behavioural skills. In another report, ECMO
simulation improved thoracic surgery residents’ skills
in the management of post-cardiotomy ECMO
crisis.13 Management of patients on ECMO mandates
high level of communication skills and team work, and
rapid decision-making and actions. Simulation-based
ECMO training provides an ideal platform to develop
and maintain such skills. It enhances team response to
crisis and permits rehearsal of less common and
atypical life-threatening emergencies.3,11 Simulation
allows practice and acquisition of procedural skills in a
safe environment,11 and these can be initially
practised in isolation and individually, prior to being
embedded into more complex scenarios tackled as
part of a multiprofessional team. In addition, team
building, decision sharing, and execution are improved
via simulation-based ECMO training, which enhances
patient safety and minimises errors in response to an
ECMO crisis.3,11 The level of complexity and fidelity or
realism adopted needs to match the intended types of
learning objective and the level of experience of the
participants.14

Beyond learners’ educational and experiential ben-
efits, simulation presents great opportunities with
regard to systems’ testing, environment orientation,
as well as protocols and guidelines development.
An application of particular interest is "in-situ"
simulation, which engages the clinical team in their
actual work environment,15 and hence with their own
equipment with which they should already be familiar.
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Running in-situ simulations in particular is very useful
to test the implementation of new services and
identify potential risks and actual omissions of critical
safety components.16,17 Putting clinical teams in
various simulated normal and emergency situations
within their own context allows for observation of
their actions and challenges they face in relation to
the procedure, equipment availability or familiarity, or
physical environment configuration. The immediate
next phase is to engage them in a debriefing that will
help identify potential as well as actual system or
environmental issues, and assist in developing
appropriate solutions. Organising in-situ simulation
can however be challenging, especially in an
operational clinical environment where real patients
who might be critically ill are also present.18 In the
case of ECMO patient care-related in-situ simulation,
it is the ideal setting to train a team to respond to a
patient or circuit emergency, as it will test their ability
to act appropriately and test the availability of the
resources required to deal with an emergency circuit
change or pump failure for example. A facility that has
limited regular exposure to ECMO patients should be
recommended to impose more regular in-situ
simulations to ensure the clinical team and equipment
are always ready to deal with any aspect of ECMO,

right from the cannulation phase (wherever it may
take place) and ability to bring together all required
resources, performing an emergency circuit change,
right through to weaning off a patient from ECMO.
Conclusion: There is a universal growing interest in
various aspects and applications of simulation-based
training. Simulation for the initiation and maintenance
of ECMO provides several advantages over traditional
passive learning approaches. ECMO simulation
improves technical skills such as cannulation as well as
non-technical skills that include, among others,
effective communication, team working, decision
making, and leadership skills. Appropriately designed
simulation-based and educational ECMO interven-
tions can alleviate staff anxiety with regard to new
technology and equipment, and boost confidence in
relation to crisis management. In future, advances in
simulation technology will allow for increased realism
and higher fidelity, and subsequently further enhance
the clinical team learning experience.

Keywords: ECMO, simulation, simulator, experiential
learning, patient safety, human factors
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