
Contents lists available at ScienceDirect

Transplant Immunology

journal homepage: www.elsevier.com/locate/trim

Brief communication

Introducing the innovative technique of 360° virtual reality in kidney
transplant education

Arianne D. Pietersea, Volkert A.L. Huurmanb, Beerend P. Hierckc,d,e, Marlies E.J. Reindersa,e,⁎

a Department of Internal Medicine (Nephrology), Leiden University Medical Center, The Netherlands
bDepartment of Surgery (Division of Transplantation), Leiden University Medical Center, The Netherlands
c Department of Anatomy and Embryology, Leiden University Medical Center, The Netherlands
d Center for Innovation of Medical Education, Leiden University Medical Center, The Netherlands
e Leiden Teachers Academy, Leiden University, The Netherlands

Dear Editor,
360° video based virtual reality is an innovative digital technique

that promotes active learning [1]. With the use of a 360° camera, videos
can be recorded and viewed in all directions. When a 360° video is
combined with 360° audio records, the viewer is provided with the
impression of standing in a 3D space which provides a more immersive
experience than a normal video. We created a virtual reality environ-
ment of an operating theatre where the learner can look around and
observe the multidisciplinary transplantation team while performing a
renal transplant donation and transplantation. The view of the trans-
plantation surgeons headcam is incorporated to add a detailed view of
the surgical procedures. Activating questions about the transplant
procedure and the related immunological concepts are incorporated in
the videos. To our knowledge, this is the first 360° virtual reality en-
vironment of a living renal transplant donation and transplantation.

The 360° virtual reality videos are of usage for different phases of
our medical curriculum The use of distinct voiceovers and introduction
of assignments makes it possible to adjust the difficulty level and the
specific learning goals to a range of learners. The videos are initially
introduced for students of the Master of Medicine to give them the
opportunity to be involved in activating experiences and to be engaged
in actual clinical situations before entering these in real life. The as-
signments for these medical students focus on the interdisciplinary
working environment and communication. The videos are also in-
corporated in the extracurricular Honors Class on Organ transplanta-
tion of Leiden University designed for bachelor's students of all faculties
which includes various modules on different aspects of organ trans-
plantation [2]. It will also be applied in the Leiden Oxford Transplan-
tation Summer School [3]. This yearly summer school is organised
primarily for biomedical and medical students that are in the beginning
of their studies and are interested in transplantation and (clinical) re-

search, with a main focus on transplant immunology. For more ex-
perienced learners such as surgical residents the videos are used to
acquire more in depth knowledge of topics such as organ preservation
and reperfusion. Residents are asked to observe and explain critical
events which occur during the operation, such as immunological pro-
cesses related to ischemia reperfusion.

In pilot studies medical students and surgical residents self-reported
that watching the 360° videos was an inspiring experience and that self-
efficacy improved, i.e. they felt better prepared for entering the oper-
ating theatre in real-life. Students reported they felt more actively en-
gaged than while watching a normal video, and felt confident it im-
proved their learning outcomes. Finally, they reported to have a more
realistic view of an operating theatre and of the transplant team.

The 360° virtual reality videos will also be added to the Massive
Open Online Course (MOOC) on Clinical Kidney, Pancreas an Islet
Transplantation. In 2016, the multidisciplinary team of transplant
professionals of the LUMC developed and launched this online course
that contains web lectures and interactive assignments for a worldwide
community of students, health care professionals and other learners
interested in transplantation. Amongst the subjects are immunological
challenges before and after kidney, pancreas and islet transplantation as
well as immune suppression and cell therapy [4,5]. Over 10,000 people
worldwide have already enrolled in the course and the course has re-
ceived excellent ratings (average user rating 4.8 on a scale of 1–5). After
the launch of the MOOC, we have continued to evaluate, improve and
enrich the course with innovative educational materials. For example,
the course has been extended with an Honors track besides the basic
track. The 360° virtual reality videos will be incorporated in both
tracks, with more in depth assignments available in the Honors track.

We believe that technology-enhanced learning in the form of 360°
virtual reality can be of great value to the field of medical education.
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The 360° virtual reality environment of a living renal transplant do-
nation and transplantation procedure that we developed can be used for
open online transplantation education worldwide and are easily ac-
cessible via computer or cell phone, optionally combined with virtual
reality glasses. It provides a unique possibility to observe clinical kidney
transplantation procedures and the multidisciplinary transplantation
team without actually entering an operating theatre, and to address
perioperative aspects such as ischemia reperfusion injury and perio-
perative immunosuppressive therapy. We expect that breaking the
boundaries of traditional education with more active and collaborative
learning like 360° virtual reality, will increase the students' motivation
and prepare the next generation of health care professionals for the
demands of tomorrow: a future with increasing use of technology.
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