Plastic surgery in the metaverse: challenges and opportunities

Most buzzwords are short-lived, but one that refuses to disappear is the “metaverse”. Although there isn't a
closed definition, the metaverse is deemed to be its own digital reality; a virtual dimension, in which users can
share interactions and experiences by utilizing their own personalized online avatar. The metaverse integrates
a spectrum of futuristic technologies, including virtual reality (VR), augmented reality (AR), artificial
intelligence (Al), mixed reality and blockchain® which are all planned to amalgamate into one digitized world?.

As plastic surgeons of the future, we should embrace this technological revolution, and, as neurosurgeon Dr
Robert Masson (who we will meet later) described it, “foundationally prepare for what's coming.”3

Sometimes it seems that the entire internet is rife with discussion about the potential applications of the
metaverse and its impact on our lives, but there is little data on how plastic, reconstructive and aesthetic
surgery may utilize it.*

Despite the metaverse seeming like a futuristic concept that is still far from operational, the metaverse is up
and running (albeit in its preliminary stages) and has already penetrated the world of plastic surgery.
Therefore, we will explore present-day uses, as well as future challenges and opportunities.

In May 2022, the world’s first oncoplastic surgery was performed using the metaverse. Dr Pedro Gouveia
completed a breast-cancer removal under the guidance of Dr. Rogelio Andres-Luna, who was 900km away
from the theatre. Dr Gouveia wore Microsoft HoloLens 2 mixed reality goggles, allowing Dr Andres-Luna to be
present in the theatre despite physically being in a remote location®. Plastic surgeons can therefore leverage
the metaverse to provide their specialized expertise in surgeries conducted remotely and beyond their
physical reach. This would increase surgical efficiency and relieve plastic surgeons from the constraints of
location.

At present, the main use of the metaverse within the surgical world is for skill training®. In May 2021, a
hospital in Bundang, Korea used the metaverse to train 200 thoracic Surgeons located all over Asia, in a live
conference. Participants wore head-mounted display (HMD) to access an extended reality platform, through
which they observed lung cancer surgery techniques and watched lectures’. This offers a glimpse of how the
metaverse could be used to train future plastic surgeons.

In addition to live training, plastic surgeons can utilize the metaverse to independently refine surgical
techniques on their own accord. Touch surgery™ is a free mobile application that contains a database of
tutorials to teach surgical procedures®. The platform is currently working on integrating mixed reality
capabilities with Microsoft HoloLens, which would allow plastic surgeons to practice procedures using gesture-
based interactions in a more immersive manner, all through the comfort of their own phone. However, there
are barriers to this. The technology to replicate the physical sensations felt during surgery (such as holding a
scalpel) in the metaverse, is still under research. This is “haptic feedback” and is a separate field of study.?

An organization leading the charge in the surgical metaverse is dedicated to improving the operating theater,
as opposed to the surgery itself. For centuries, surgical facilities have relied on the same technology. However,
Dr. Robert Masson's startup, Expanded Existence ™, is developing an augmented reality medical system that
could significantly enhance the efficiency and workflow of surgical procedures. This technology may
potentially eliminate the need for preference cards during surgery.®

Imagine being able to generate an ultra-realistic 3D rendering of your body by only taking a few photos, and
personally modifying that virtual representation to create your dream appearance, as if you were designing a



video game character. Two technologies, both pioneers of the surgical metaverse, have managed to achieve
just that.

Crisalix'® is a mixed reality (combining both AR and VR) software that holds great promise in aiding plastic
surgery patients with decision-making regarding surgery. Created as an extension of the iPad, the device takes
multiple pictures of the user, and translates this digital information into a 3D avatar within the Crisalix
software. The user can then manipulate the rendition using augmented reality to match their aesthetic
preference. This allows the user to look into a magic mirror and foresee their exact post-operative appearance
before they have even entered the theatre?. Arbrea labs created a similar software, offering plastic surgery
simulation tools for the breasts and face.!!

This may seem impressive on paper, but does it demonstrate effectiveness in practical application? One
medical study demonstrated that the Crisalix 3D-imaging system (combined with the use of physical calipers)
is the most effective method of estimating the volume of breast implants for breast augmentation surgery, to
produce a very high rate of patient satisfaction (100% of the 40 women were satisfied with their post-
operative results)!?. Another study, evaluating the accuracy of Crisalix in predicting postoperative breast
implant volume, reported that 93% of patients believed that Crisalix aided them in choosing their prosthesis,
and only 3% estimated that Crisalix was not necessary for the pre-operative process. The study concluded that
the most effective approach for determining breast implant volume involves using a combination of advanced
3D-imaging technology and trying out different implant sizes in a bra, which is a traditional method?*3.
Although augmented reality technology has demonstrated significant potential in plastic surgery, it is not yet
advanced enough to entirely replace conventional techniques.

Nevertheless, this technology has a multitude of implications for the future of plastic surgery, including the
ability for plastic surgeons to create virtual operating rooms in the metaverse and interact with patients
through personal avatars®. As previously mentioned, patients may benefit by visually representing and
describing their surgical goals in the metaverse. Multidisciplinary team meetings may be more efficient, with
doctors having the ability to meet and describe care plans in one virtual space without the need for physical
presence. It also enables plastic surgeons to attend academic conferences without being limited by time and
space and allows them to provide immersive training to trainee surgeons in remote locations.

Huge strides have been made in the technological advancements of plastic surgery, but the integration of the
worlds of plastic surgery and the metaverse is still in its infancy. Further developments are needed to fully
amalgamate the two fields. The most crucial point is that present technology does not simulate the potentially
severe emergencies that may arise during plastic surgery, such as facial nerve damage during a face lift, or
pneumothorax during a breast augmentation or liposuction. Whilst it is good for a surgical trainee to practice
procedures within the comfort of their own home via the metaverse, it may create a deceptive sense of
confidence because it lacks the real-life gravity and consequences of surgical emergencies.?

Moreover, VR headsets can be uncomfortable and obstructive to wear, and extended use may even induce
nausea or vertigo, which restricts their effectiveness for surgical training, and certainly as a tool used during
the surgery itself2.

Regarding the 3D simulation software discussed earlier, although this may seem extremely beneficial for
plastic surgery, what is not discussed is how widespread access to such advanced software may impact society
as a whole.

There is no denying that looks matter more than they ever have before. Social media runs rampant in today's
modern society, creating a toxic culture of comparison®. Research shows that physically attractive people



tend to have increased self-esteem because of preferential treatment received during childhood (positive
reinforcement theory)® and are more likely to encounter advantageous circumstances in their personal and
professional lives, such as with dating!” and employment!®. As a result, people are willing to go to increasingly
extreme lengths to achieve an idealized version of aesthetic appearance.

Softwares such as Crisalix'® and Arbrea labs'! may be opening Pandora’s box in some sense, as they make
these “extreme lengths” very easily accessible to the public. People will be able to easily create highly detailed
and customizable 3D renderings of their ideal appearance, all through an app on their phone.

As a result, the rapid inflation of beauty standards may occur. This will inevitably lead to an increase in body
dysmorphia, the further objectification of people based on their appearance, increased discrimination and
overall negative attitudes towards those whose appearances do not conform to what society deems as ideal.

The reality is that society's growing emphasis on physical appearance and the prevalence of body dysmorphia
will undoubtedly lead to a higher demand for plastic surgery. On a somewhat dark note, plastic surgeons could
potentially capitalize on this shift and reap financial and business benefits.

To conclude, although it has the potential to revolutionize the field of plastic surgery in ways that are
unimaginable, the metaverse is still in development, and the practical effect of the metaverse on plastic
surgery is yet to be observed®. Nevertheless, plastic surgeons should be ready to adapt, embrace and utilize
the inevitable changes that will occur to plastic surgery in the near future.'*
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