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AR Enabled Remote Assist for Surgical Procedures 

 

Augmented reality for telehealth  

Augmented reality (AR)—a set of technologies that integrates digital 3D content into a person’s 
visual field and allows them to interact with that content—is being used for a wide range of 
health applications, from training and education to neurodiagnostics and surgical navigation. 
 
There is excitement around enhancing telehealth with AR. A recent market report covering AR 
in healthcare estimates that there will be more than 2 million patients and healthcare workers 
utilizing this technology by 2025, and there are a growing number of peer-reviewed 
publications that describe AR enabled telehealth for purposes such as home-based 
telerehabilitation. However, these applications are limited and generally still in the early design 
and pilot testing phases. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7492097/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7492097/
https://www.abiresearch.com/market-research/product/7778389-augmented-and-virtual-reality-in-healthcar/
https://pubmed.ncbi.nlm.nih.gov/33613417/
https://pubmed.ncbi.nlm.nih.gov/33613417/


AR enabled remote assistance for surgical procedures 

One segment of the telehealth market in which AR technology could make a significant impact 
is remote assistance (remote assist) for surgery. With AR enabled remote assist, surgeons can 
receive real-time intraoperative guidance from other physicians, surgical specialists, or medical 
device/technology experts. Such guidance can be critical when a surgeon is presented with a 
complex procedure and may benefit from additional technical skills or expertise or during 
procedures that involve devices or implants that necessitate input from an industry 
representative. If a procedure is unplanned and time-sensitive, it may not be feasible for a 
remote expert to travel to the site of the operation or to transport the patient to another facility. 
Remote assist capabilities can alleviate these constraints, particularly in rural settings, 
where surgical resources might be limited. 

How does AR enabled remote assist work?   

A surgeon operating on a patient can use an AR enabled headset like the one developed 
by Magic Leap, combined with live-streamed video that is supported by high-definition cameras. 
This allows a remote expert to see what is happening from the surgeon’s point of view (i.e., “see 
what I see”). With an AR enabled headset, the remote expert can virtually label, pin and draw 
directly onto the patient’s anatomy to better guide the surgeon in real time. While the remote 
expert views the surgery on a monitor, the surgeon’s use of the AR enabled headset allows the 
remote expert to see 3D renderings of a patient’s anatomy and to apply markings onto those 3D 
models. Even if the surgeon moves around the operating room, the markings for details such as 
an incision point or device placement remain anchored in place for the surgeon. 

Benefits of AR enabled remote assist and current use  

The result of this fusion of the physical and virtual worlds, and subsequent enhanced 
understanding of the position of the user within that world can potentially optimize surgical 
decision-making, improve precision, and reduce errors. AR enabled remote assist can also 
reduce costs, as a remote expert does not need to physically travel to the operating room and 
coordinate scheduling with the surgeon. Cost savings can also be achieved through improved 
precision and fewer complications for the patient. 
 
There are already some examples of this technology being used. For example, spine surgeons 
have been advised remotely on screw entry point and trajectory, lateral positioning and cage 
placement. 

Magic Leap 2 can enable remote assist for surgery 

A central aim of Magic Leap Health is to better equip healthcare providers with AR enabled tools 
with the aim of bringing safe and effective care to patients, wherever the patients or applicable 
experts are located. The upcoming Magic Leap 2* platform is poised to have several capabilities 
conducive to remote assist for surgery, including the ability to use patient data to generate 3D 
renderings of anatomical features that can be shared remotely before or during surgery, 
segmented dimming, marker tracking integration, remote annotation, and spatialized audio. 
Compared with the previous version of the AR headset, Magic Leap 2 will have an extended 

https://bulletin.facs.org/2022/02/data-reveal-the-details-about-the-surgeon-workforce-shortage/
https://www.magicleap.com/en-us/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8042331/


battery life and increased field of view, both critical for remote assist use cases in the clinical 
setting. 

AR enabled remote assist beyond surgery  

Demand for surgical procedures is increasing, driven in large part by an aging population. 
Projected gaps between predicted surgeons entering practice and needed surgeons are 
growing. By 2030, there will be an estimated shortfall of 19,184 general surgeons. 
 
Technology that helps maximize surgical efficiency and case volumes without compromising 
safety and outcomes, and enables the scaling of expertise of highly knowledgeable surgeons, 
can play an important role in meeting this growing demand for surgical services. 
 
Beyond intraoperative use, there are several applications for which this technology could 
be deployed across the healthcare sector, from installing or repairing complex equipment in the 
operating room, to supporting nurses or home health workers in hospital-at-home programs, to 
guiding emergency medical services and first responders in disasters or accidents. 
 
As attention continues to turn toward leveraging technology to improve access and equitable 
care to all patients, AR enabled systems and headsets such as Magic Leap’s have great 
potential to help healthcare stakeholders achieve these critical goals.  

 

*Magic Leap 2 is not yet available for sale. Regulatory approval pending. Specifications subject to change. 
 
For more healthcare-related information from Magic Leap: 

• AR: A Game-Changer for Sports-Related Concussions 

• The Magic Leap/SentiAR partnership 

• How AR is Revolutionizing Rehabilitation for Neurological Disorders 

• How AR in Healthcare is Transforming Patient Outcomes 
 

https://www.magicleap.com/magic-leap-optics-highlights-paper?hsCtaTracking=b8c90b55-604e-4957-a65c-2e903865785c%7C9f9e7906-42ee-47f9-8bb5-275c708c8a48
https://aamc-black.global.ssl.fastly.net/production/media/filer_public/31/13/3113ee5c-a038-4c16-89af-294a69826650/2019_update_-_the_complexities_of_physician_supply_and_demand_-_projections_from_2017-2032.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0002961021004116?casa_token=IQU1iMJorQAAAAAA:UbW1p1VnX_sY4mHkIsbbp2ec9n2UGkpxRd-I4fD_KgeONWJeRCMvkEyxLgxfkP2JlulD1aWu-A
https://cspri.seas.gwu.edu/sites/g/files/zaxdzs1446/f/downloads/Secure%20AR%20Literature%20Survey_20210722.pdf
https://www.magicleap.com/news/ar-a-game-changer-for-sports-related-concussions
https://www.magicleap.com/news/magic-leap-announces-health-technology-early-access-program-participants-for-magic-leap-2
https://www.magicleap.com/news/augmented-reality-revolutionizing-rehabilitation-for-neurologic-disorders
https://www.magicleap.com/news/how-ar-is-revolutionizing-healthcare-today-magic-leap

