
© Ethan Waisberg, Joshua Ong, Mouayad Masalkhi, Nasif Zaman, Prithul
Sarker, Andrew G Lee, Alireza Tavakkoli, 2023

Ce document est protégé par la loi sur le droit d’auteur. L’utilisation des
services d’Érudit (y compris la reproduction) est assujettie à sa politique
d’utilisation que vous pouvez consulter en ligne.
https://apropos.erudit.org/fr/usagers/politique-dutilisation/

Cet article est diffusé et préservé par Érudit.
Érudit est un consortium interuniversitaire sans but lucratif composé de
l’Université de Montréal, l’Université Laval et l’Université du Québec à
Montréal. Il a pour mission la promotion et la valorisation de la recherche.
https://www.erudit.org/fr/

Document généré le 3 mai 2024 07:28

Canadian Medical Education Journal
Revue canadienne de l'éducation médicale

Apple Vision Pro and the advancement of medical education
with extended reality
Apple Vision Pro et l’avancement de l’éducation médicale avec
la réalité étendue
Ethan Waisberg, Joshua Ong, Mouayad Masalkhi, Nasif Zaman, Prithul Sarker,
Andrew G Lee et Alireza Tavakkoli

Volume 15, numéro 1, 2024

URI : https://id.erudit.org/iderudit/1110459ar
DOI : https://doi.org/10.36834/cmej.77634

Aller au sommaire du numéro

Éditeur(s)
Canadian Medical Education Journal

ISSN
1923-1202 (numérique)

Découvrir la revue

Citer ce document
Waisberg, E., Ong, J., Masalkhi, M., Zaman, N., Sarker, P., Lee, A. & Tavakkoli, A.
(2024). Apple Vision Pro and the advancement of medical education with
extended reality. Canadian Medical Education Journal / Revue canadienne de
l'éducation médicale, 15(1), 89–90. https://doi.org/10.36834/cmej.77634

https://creativecommons.org/licenses/by-nc-nd/4.0
https://apropos.erudit.org/fr/usagers/politique-dutilisation/
https://www.erudit.org/fr/
https://www.erudit.org/fr/
https://www.erudit.org/fr/revues/cmej/
https://id.erudit.org/iderudit/1110459ar
https://doi.org/10.36834/cmej.77634
https://www.erudit.org/fr/revues/cmej/2024-v15-n1-cmej09222/
https://www.erudit.org/fr/revues/cmej/


 89 

Canadian Medical Education Journal   
 
 

Apple Vision Pro and the advancement of medical education 
with extended reality 
Apple Vision Pro et l'avancement de l'éducation médicale avec la réalité 
étendue  
Ethan Waisberg,1,2 Joshua Ong,3 Mouayad Masalkhi,4 Nasif Zaman,5 Prithul Sarker,5 Andrew G Lee,6,7 

Alireza Tavakkoli5 
1Department of Ophthalmology, University of Cambridge, Cambridge, United Kingdom; 2Moorfields Eye Hospital, NHS Foundation Trust, London, 
United Kingdom; 3Department of Ophthalmology and Visual Sciences, University of Michigan Kellogg Eye Center, Michigan, USA; 4University 
College Dublin School of Medicine, Belfield, Dublin, Ireland; 5Human-Machine Perception Laboratory, Department of Computer Science and 
Engineering, University of Nevada, Nevada, USA; 6The Houston Methodist Research Institute, Houston Methodist Hospital, Texas, USA; 7Center 
for Space Medicine, Baylor College of Medicine, Texas, USA 
Correspondence to: Ethan Waisberg; email: ethan.waisberg@qehkl.nhs.uk  
Published ahead of issue: Aug 22, 2023; published: Feb 29, 2024. CMEJ 2024, 15(1)   Available at https://doi.org/10.36834/cmej.77634 
© 2024 Waisberg, Ong, Masalkhi, Zaman, Sarker, Lee, Tavakkoli; licensee Synergies Partners. This is an Open Journal Systems article distributed under the 
terms of the Creative Commons Attribution License. (https://creativecommons.org/licenses/by-nc-nd/4.0) which permits unrestricted use, distribution, 
and reproduction in any medium, provided the original work is cited.  
The Apple Vision Pro (AVP) is a spatial computing device 
developed by Apple and incorporates both virtual reality 
(VR) and augmented reality (AR) technologies.1 The 
introduction of AVP has the potential to significantly 
transform the field of medical education. AVP was 
introduced on June 5, 2023, and is a notable advancement 
in spatial computing that integrates digital content with the 
physical environment, resulting in an engaging and 
interactive educational experience. The novel spatial 
computing device presents a comprehensive three-
dimensional interface that is operated by instinctive and 
effortless inputs, namely the user's eyes, hands, and voice. 
The integration of VR and AR technologies by AVP has the 
potential to yield significant benefits for both medical 
education and the practice of clinical medicine. 

Our group has previously developed a head-mounted 
device using AR and VR technology to assess astronaut 
vision during long-duration spaceflight.2,3 This same 
technology could be used terrestrially on low-cost VR 
headsets to help assess vision of aging populations around 
the world.4,5 Advances in the VR/AR arena have already 
been shown to enhance the teaching, learning, and 
competency in graduate medical education. The highly 
immersive quality of these technologies enables students 

to actively participate in lifelike simulations, realistic 
medical scenarios, and interactive anatomical models.  

The implementation of AVP has the potential to improve 
medical education and training by offering a more practical 
and immersive learning experience. VR can offer cost-
effective, standardized, and repeatable clinical training. VR 
headsets can help to provide practical, simulation-based 
training which is otherwise inherently difficult to provide. 
Simulation based training involves replicated real life 
scenarios, and then providing feedback on a student’s 
performance, and has been shown to be superior to 
traditional clinical education and yield lasting results.6 AR 
can also provide significant ethical and financial 
advantages for anatomy education by eliminating the need 
for cadavers. AR can effectively combine real world objects 
with a digital overlay to offer a highly realistic anatomical 
environment to facilitate learning. Further research in this 
area will be required to determine if this AR teaching is 
superior to traditional dissections. AR dissections do have 
limitations such lack of haptic feedback. 

Finally, VR and AR technologies can help medical students 
better understand various ophthalmic diseases and visual 
phenomena by visually experiencing it in extended reality 
(ER). As populations age worldwide, the ability of future 
primary care providers to understand and recognize 
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various ophthalmic diseases will become even more 
important. This can be achieved by overlays in AR to 
decrease contrast, dull colors, and alter sensory input in an 
ER environment. In the future, understanding how patients 
with visual symptoms actually experience their visual 
environment will require moving beyond conventional 
visual assessment (e.g., visual acuity, visual field) and direct 
visualization in VR and AR environments will allow novel 
and unique opportunities for clinicians of the future.7 For 
example, ER technology might allow future clinicians to 
directly experience what patients see and thus be more 
empathetic to the concerns of those with vision loss.  

In summary, we believe that the Apple Vision Pro and other 
future developments in AR, VR, and ER will find application 
in future graduate medical education including simulated 
clinical scenarios, virtual anatomy teaching, and AR/ER 
simulations to help clinicians to better understand patient 
perspectives of disease and more. 
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