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Abstract

The video gaming industry is flourishing with billions of par-
ticipants worldwide and has surpassed both the music and
movie industry in revenue. An activity as ubiquitous as this
brings with it the risk of injury, in particular orthopedic injury.
Acute fractures and dislocations from video gaming have
been reported, as well as overuse injuries such as wrist ten-
donitis. The repetitive motions seen in video gaming may
develop over time into severe orthopedic manifestations
which may require extensive therapy or invasive surgery.
Such manifestations may include thumb carpometacarpal
joint arthritis, carpal tunnel syndrome, trigger finger, tendo-
nitis, rotator cuff tear, and more. This calls for a push in
biomechanical research in regards to joint reactive forces
of the upper extremity and how these forces could be allevi-
ated with the introduction of more ergonomic gaming prod-
ucts. It also presents many opportunities for orthopedic sur-
geons and healthcare providers to be consultants for video
gaming companies and to assist in designing said products.
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Introduction

The video game industry is worth more than the mu-
sic and movie industry combined. Its revenue reached
$152.1 billion in 2019 and is expected to rocket towards
$257 billion by 2025 [1]. Of the estimated 2.5 billion ac-
tive gamers worldwide, [2] we see that 21% are under

the age of 18, 38% are between the ages of 18 and 35,
and 26% are between the ages of 36 and 54 [3]. That
means 85% of total gamers are under the age of 55. The
expansion of the video gaming industry brings with it
the risk of possible injury. There are acute injuries from
traumatic events such as falling while gaming, but there
are also risks of overuse injuries from performing re-
petitive motions for long periods of time. In addition to
acute and overuse injuries, there are concerns for long
term orthopedic manifestations from many years of vid-
€0 gaming.

Acute Injuries

Through our literature review, multiple case reports
of acute injuries related to video gaming were found.
Two cases of Achilles tendon tears, a 46-year-old and
a 42-year-old, have been reported [4,5]. Another injury
occurred in an 18-year-old female after she fell playing
Wii Tennis and dislocated her left patella [6]. This has
been referred to as the “Wii Knee” [6,7]. She was treat-
ed in a cast and performed quadriceps-strengthening
exercises for 6 weeks; she had no repeat dislocations
[6]. Almedghio, et al. submitted a case report in regards
to a 23-year-old female who had an injury to her right
knee while bowling on the Nintendo Wii [8]. MRI was
performed indicating a medial meniscus tear, for which
she underwent arthroscopic partial medial meniscecto-
my [8].

There were also several cases of fracture from video
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gaming. A 14-year-old girl in the United Kingdom pre-
sented to the emergency department after falling off a
Wii Fit balance board and was found to have a fracture
at the base of her fifth metatarsal [9]. She was treated
conservatively with crutches. One man sustained a clav-
icle fracture from playing Pokémon GO in 2016 and took
to Twitter to share his radiographs [10]. Galanopoulos,
et al. submitted a case report regarding a 54-year-old
male that was ten-pin bowling on the Wii and hit his
hand on a coffee table, resulting in a Rolando fracture
at the base of his right thumb metacarpal [11]. He re-
quired open reduction and internal fixation for the inju-
ry, but subsequently regained full function within seven
months [11].

Overuse Injuries

In the world of orthopedics, overuse injuries are
those caused by repetitive microtrauma to the musculo-
skeletal system [12]. Often seen in sports, these injuries
develop subtly over time. Examples of overuse injuries
are tennis elbow, runner’s knee, jumper’s knee, little
leaguer’s shoulder, shin splints, and more [12]. Howev-
er, with the advent of video games, a new cause of over-
use injuries is emerging. Some call it “Nintendonitis”,
referring to the repetitive strain injuries often seen with
video gaming [13,14]. These repetitive strains are not
limited to the Nintendo Wii; computer gamers are also
at risk. A recent article highlighted the experience of a
pediatric hand surgeon and the increasing incidence of
overuse injuries seen in her video gaming patients [15].
In particular, it mentions a 15-year-old professional eS-
port athlete that was diagnosed with wrist tendonitis
secondary to his ten hour-a-day training schedule [15].
This injury greatly affected his ability to compete, forc-
ing him to take a one-month break from playing; in ad-
dition to that, he was not able to return to his pre-injury
level of play after taking a month off [15]. He was treat-
ed conservatively with icing, anti-inflammatory medica-
tion, ergonomic adjustments, and physical therapy [15].

Future Implications

Sports, music, and occupational injuries have given
insight to the possible future orthopedic manifestations
from video gaming. All of these activities include repeti-
tive joint movements. One article suggests that physical
load from sports may put women at risk for develop-
ment of severe hip osteoarthrosis [16]. Another study
found over half of retired elite female soccer players
have osteoarthritis and meniscus tears [17]. There is
also high prevalence of hip and knee osteoarthritis ar-
throplasty among former elite male athletes [18]. Musi-
cians such as pianists are at increased risk of developing
upper extremity nerve compression [19,20]. Occupa-
tional activities also play a role, as consistent overhead
activity in painters shows high rates of rotator cuff tears
[21,22]. Like the aforementioned activities, video gam-
ing consists of performing repetitive motions for long
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periods of time. Some train for 5-14 hours a day [23,24].
Over the course of many years, this can lead to potential
orthopedic problems.

The future implications have potential to be monu-
mental for orthopedic surgeons. Today’s patient demo-
graphic will no longer be limited to only professional
athletes, elite musicians, or adult laborers, but to the
average everyday gamer which can range from children
to middle-aged adults [3]. Competitive video gaming is
also gaining in popularity, with many universities adding
intercollegiate eSports departments [25,26]. Injuries as
a result of gaming are starting to become more preva-
lent as the competitive eSports scene and live stream
community continue to grow. The repetitive motions
performed in gaming, especially fine motor movements
may develop over time into symptomatic orthopedic
manifestations potentially requiring extensive rehabili-
tation or invasive surgery [27]. One study reports pain
in 39% of computer and video gamers, with majority of
it being back and upper extremity pain [28]. For many
years, video games were played with one’s hands; but
with the advent of the Nintendo Wii and virtual reality
gaming systems, the entire upper extremity is involved.
That introduces more potential for injury. In addition
to the acute fracture and dislocations, there will be an
increased need for surgical intervention of thumb car-
pometacarpal joint arthritis, carpal tunnel syndrome,
trigger finger, tendonitis, rotator cuff tear, and more.

The upside is that it presents many opportunities
for orthopedic surgeons and healthcare providers to
be consultants for video gaming companies like Sony,
Nintendo, and Microsoft in research and development
of more ergonomic consumer products such as video
game controllers, keyboards, and chairs. Medical acces-
sories such as braces and gloves are being designed and
further specialized in efforts of reducing and treating
these injuries [29]. For example, one professional vid-
eo gamer sustained a wrist injury at 21-years-old that
prevented him from playing for over a year [30]. Ulti-
mately, it was a more ergonomic controller that allowed
him to compete again [30]. Orthopedic surgeons have
an opportunity to engage with the professional eSports
community to provide their expertise; preventing injury
and getting players back in the game.

To aid in the development of these products, more
research ought to be performed. In particular, biome-
chanical studies comparing joint reactive forces on spe-
cific joints of the upper extremity and how these forces
could be alleviated with the introduction of more ergo-
nomic products. Testing current ergonomic products on
the market could provide insight on the development of
new designs.

Conclusion

As the video gaming industry continues to grow, or-
thopedic surgeons ought to be more aware of the po-

e Page 2 of 3 o



https://doi.org/10.23937/2643-4016/1710020

DOI: 10.23937/2643-4016/1710020

ISSN: 2643-4016

tential injuries that may accompany it. Acute fractures
and dislocations as well as long-term manifestations
such as carpal tunnel syndrome are possible. This pres-
ents unique opportunities for orthopedic surgeons to be
greatly involved in the video gaming scene. In addition
to treating eSport athletes and casual gamers, there is
new opportunity to get involved in product design to
improve ergonomics and minimize future injuries. Last-
ly, more research is required in the field of video gam-
ing and orthopedic injury, specifically biomechanical
research related to joint reactive forces in the upper
extremity.
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