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Extracorporeal membrane oxygenation (ECMO) is a
last resort therapy for patients with terminal respira-
tory failure. In the current worldwide surge of critic-
ally ill patients with novel coronavirus disease
(COVID-19), ECMO demand for the sickest of them
is unprecedentedly high and management is very
complex [1]. Highly trained healthcare personnel is
essential to safely prime, implant, and operate ECMO
devices [2]. Acquisition of such complex skillsets has
always been difficult—especially for smaller hospitals
with lower ECMO case counts [3]. During the pan-
demic, traditional face-to-face instructor-led training
is additionally complicated by social distancing mea-
sures. Alternative and complementary ways of deliver-
ing high-quality training are thus desirable to increase
personnel resources for ECMO services.
Virtual reality (VR) simulators are emerging as

next-generation options in digital health to comple-
ment traditional training: VR training is largely inde-
pendent of resources, location, and person-to-person
contact; it integrates both teaching theory and

practical application and allows unlimited repetition.
Our research collaboration currently develops a
prototype for VR training on an ECMO device
(Fig. 1a): using a VR headset with controllers
(Fig. 1b), trainees are immersed in a digital VR en-
vironment with a Getinge Cardiohelp® ECMO device
(Fig. 1c+d). The virtual device is responsive to man-
ual user input by movement of the body, head, and
hands in the virtual space. A digital coach leads the
trainee through a multi-layered didactic digital
teaching program: beginners go through step-by-step
video instructions and manually imitate each step on
the ECMO device (Video 1); experts must perform
tasks without any support (Video 2). Training in-
cludes sessions of the priming procedure of the de-
vice for use (Fig. 1c and Video 1) and configuring its
program options (Fig. 1d and Video 2), each a com-
plex sequence of single steps requiring specialized
knowledge and manual skillsets. This VR prototype
is ready to be evaluated for the ECMO priming pro-
cedure. It may be expanded to further content in the
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future, e.g., device troubleshooting or implantation.
We are looking forward to reporting results of this
innovative technology soon.
Virtual reality device training for extracorporeal mem-

brane oxygenation promises to be a very valuable tool
for health care personnel training—both during the pan-
demic and beyond.
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Fig. 1 Virtual reality setup and Getinge Cardiohelp® ECMO training environment. Schematic drawing (a) and real-world shot (b) of a virtual reality
setup, with scenes from the VR environment of priming (c) and controlling (d) the ECMO device
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