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Purpose: To describe the frequency and type of eye injuries in fighters in mixed martial arts 
(MMA) competition.
Methods: Fight result data were collected from the Nevada Athletic Commission database 
from 2001 to 2020. Any fighters in a professional mixed martial arts (MMA) contest with an 
eye injury were included. Main outcome measures included frequency and rate of eye 
injuries per fight and the types of eye injuries. Secondary outcome measures were gender, 
laterality, decision type, and length of no-contact recommended.
Results: Of the 256 MMA events in the database, 187 events (73.3%) had at least one eye 
injury. Of a total 2208 fights at these events, there were 363 fighters who sustained 369 eye 
injuries, with the yearly rate of eye injuries per 100 fighters ranging from 2.56 to 12.22. The 
most common injuries were eyebrow and eyelid lacerations (n=160, 43%), lacerations 
around the eye (n=98, 27%), and orbital fractures (n=62, 17%). Most eye injuries were 
right sided (n=197, 53.3%) and the majority of fighters with eye injuries lost their match 
(n=228, 62.8%). Fifty-seven fighters were recommended for further ophthalmology clearance 
after the match. The most common reasons for recommended ophthalmology follow-up was 
orbital fracture (n=25, 44%) and retinal injury (n=7, 12%). Forty-three fighters received no- 
contact requirements relating to their injury for an average of 8.9 weeks (range 1–24 weeks).
Conclusion: Ophthalmic injuries in professional MMA were prevalent, were most often 
lacerations surrounding the eye, and often accompanied the fighter losing their match.
Keywords: ophthalmic trauma, eye trauma, mixed martial arts, boxing, MMA, combat 
sports

Introduction
Mixed martial arts (MMA) is a full-contact combat sport between two athletes that 
allows striking and grappling while either standing or on the ground. MMA 
matches can occur in any contest enclosure ranging from a boxing ring to 
a hexagonal or octagonal cage.1,2 A typical MMA match is composed of three 
rounds lasting 5 minutes each. Rules and regulations pertaining to MMA competi
tion have increased since 1993, such as the implementation of ringside physicians 
who can advise cessation of fighting in the event of disproportionate danger to the 
health of each fighter.

Recent estimates have placed the overall average injury rate in MMA to be 
between 228.7 and 246.4/1000 athletic encounters.2,3 The head is the most commonly 
injured anatomical location by far, ranging from 32.4% to 76.5% of all injuries,2 with 
lacerations, fractures and concussions being the most frequent types of head injuries.4 

Few studies have evaluated eye injuries in MMA. In one survey-based study of 55 

Correspondence: Michael J Fliotsos  
Wilmer Eye Institute, The Johns Hopkins 
University School of Medicine, 600 N 
Wolfe Street, Baltimore, MD, 21287, USA  
Tel +1-260-409-7314  
Email michael.fliotsos@yale.edu

Clinical Ophthalmology 2021:15 2759–2766                                                                  2759
© 2021 Fliotsos et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical Ophthalmology                                                                        Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 7 May 2021
Accepted: 15 June 2021
Published: 25 June 2021

C
lin

ic
al

 O
ph

th
al

m
ol

og
y 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0001-8429-0831
http://orcid.org/0000-0002-7209-4646
http://orcid.org/0000-0003-4990-2710
http://orcid.org/0000-0001-9401-4283
http://orcid.org/0000-0001-6084-6399
mailto:michael.fliotsos@yale.edu
http://www.dovepress.com/permissions.php
https://www.dovepress.com


professional MMA fighters, eye injuries were reported at 
a prevalence of 5.8% of all injuries sustained, although that 
study was limited by assessing only the prior 12 months of 
MMA competition in which each fighter had participated.5 

In retrospective review of 171 professional MMA fight 
records from 2001 to 2004, eye injuries comprised 8.3% 
of all total injuries reported, albeit limited by sample size.6

The aims of the present study were to assess the fre
quency and rate of eye injuries per fight and elucidate 
types of eye injuries experienced by professional athletes 
in mixed martial arts. We also assessed characteristics of 
eye injuries (such as laterality of injury and type of follow- 
up care recommended) and whether the eye injury was 
associated with the win-lose outcome of each match in the 
study cohort.

Materials and Methods
MMA results data from all professional matches in the 
state of Nevada from September 2001 to March 2020 were 
obtained from the Nevada State Athletic Commission 
(NSAC). Few states sanction MMA competitions, and 
the NSAC has a large database that has been used in 
a previous study.6 These data were available in the public 
domain and accessible on the website of the Nevada State 
Athletic Commission (http://boxing.nv.gov, last accessed 
April 2020). Of note, in October 2020, the NSAC removed 
data from their website, and it is no longer publicly avail
able. All professional MMA matches occurring in the state 
during the study period were included, except the Ultimate 
Fighting Championship (UFC) “The Ultimate Fighter 
(TUF)” matches, as these are considered amateur fights. 
Data obtained included gender, date of the match, whether 
the fighter won or lost, how the match was decided, the 
types of ophthalmic injuries sustained in the match, and 
laterality of the affected eye.

Injuries in the dataset were based on the clinical report 
of the physician at ringside. No radiographic or additional 
diagnostic testing was performed to confirm the presence 
of these injuries in the dataset. An ophthalmic injury was 
classified according to the physician reports in the NSAC 
database and included eye injury, eyelid and eyebrow 
lacerations, eye laceration (laceration around the eye, 
not an open-globe injury), orbital fractures, contusion/ 
hematoma, retinal injuries, and corneal abrasions, other, 
and unknown. The following injuries were categorized as 
“other”: blurry vision, double vision, dilated pupil, con
junctival laceration, glaucoma, and eye irritation. Orbital 
fractures included a suspected orbit fracture, maxillary 

sinus fracture, medial wall fracture, or if the ringside 
physician recommended follow-up with an ophthalmolo
gist regarding the fracture. Lacerations were included if 
they explicitly stated that the eye, eyelid or eyebrow were 
involved. All other lacerations including facial, scalp and 
forehead lacerations were excluded. In MMA, matches 
are either decided by submission (where a competitor 
signals verbally or physically their wish to discontinue 
the fight), knockout (KO), technical knockout (TKO; 
where the referee stops the fighting), and by a panel of 
three judges as a unanimous or split decision, or draw. In 
addition, for certain injuries in the dataset, fighters were 
given an explicit “no-contact” time by the ringside phy
sician. No-contact time is defined as a length of time, 
determined by the ringside physician, where the fighter 
is prohibited from engaging in further fights after their 
injury was sustained.

All statistical work was accomplished using Stata ver
sion 13.0 (StataCorp, College Station, TX, USA). Chi- 
squared testing was used to analyze proportions of different 
types of eye injuries. Mann-Kendall testing was used to 
compare the rate of eye injuries over time. For the purposes 
of our statistical analysis, significance is defined as p < 0.05. 
The research study protocol was reviewed by the Johns 
Hopkins University School of Medicine Institutional 
Review Board and deemed exempt. All study activities 
adhered to the principles of the Declaration of Helsinki. 
The study adhered to all regulations outlined in the Health 
Information Portability and Accountability Act (HIPAA).

Results
Results were reviewed from 256 events. The mean (stan
dard deviation [SD]) number of fights per event was 8.6 
(2.4), while the mean number of fighters involved in each 
event was 17.3 (4.9). Data were collected on 2208 total 
fights, representing 4416 fighters. There were 187 events 
(73.3%) that reported at least one eye injury; the mean 
number of fighters sustaining an eye injury per event was 
1.4 (range 1–6). There were 363 fighters that sustained 369 
eye injuries. Injuries were sustained by male fighters in 
359 instances (97.3% of all injuries). The rate of eye 
injuries sustained per 100 fighters each year ranged from 
as low as 2.56 in 2002 to as high as 12.22 in 2004 
(Table 1). There was no significant trend when comparing 
this rate over time using Mann-Kendall testing (continuity 
corrected p-value = 0.53, Figure 1).

The most common injuries were eyebrow and eyelid 
lacerations (n=160, 43%), eye lacerations (n=98, 27%) and 
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orbital fractures (n=62, 17%, Figure 2). Twelve fighters 
had bilateral injuries, and four fighters sustained two con
comitant injuries, and the majority of eye injuries were 
right sided (n=197, 53.3%). The most common decisions 
rendered by referees in matches where an eye injury was 
sustained were unanimous decision (n=139, 38.3%), tech
nical knockout (TKO, n=116, 32.0%) submission (n=59, 
16.3%) and split decision (n=31, 8.5%; Table 2).

Most fighters with eye injuries lost their match (n=228, 
62.8% of all injuries) compared to those who won their 
fights (n=130, 35.8%) or for whom the match resulted in 
a draw or no-contest decision (n=5, 1.38%). Among the 
group of fighters who sustained an eye injury and ended up 
losing their match, there was a statistically higher propor
tion of orbital fractures (21.1%) compared to those who 
sustained an injury and won their match (10%; p = 0.02). 
The proportion of fighters winning their match with an 
eyebrow or eyelid laceration (40.8%) was not statistically 
different from the proportion of fighters losing their match 
sustaining the same injury (42.2%).

Upon examination by the ringside physician, 57 fight
ers were recommended for further ophthalmology clear
ance after the match. The most common reasons for 
recommended ophthalmology follow-up were orbital frac
ture (n=25, 44%), unknown (n=9, 16%), and retina injury 
(n=7, 12%). Overall, 43 fighters were given no-contact 
requirements relating to their injury (Table 3). The average 
no-contact time among all injury types was 8.9 weeks 
(range 1–24 weeks). The majority (n=23, 53.5%) of 
those fighters for whom the ringside physician mandated 
no-contact time had an orbital floor fracture (average no- 
contact time 3.2 weeks). Retinal injuries required on aver
age longer no-contact clearance (4.5 weeks), but the sam
ple size was small (n=2).

Discussion
While sports-related eye injuries have been the subject of 
previous investigations,7,8 the present study explored the 
rate of ophthalmic injuries in the increasingly popular area 
of professional MMA competition. Eye and facial injuries 
occur frequently in sports competition, and younger parti
cipants are more often injured. In one study of sports- 
related visits to the emergency department, 52.5% 
(n=601) of facial injuries due to combat sports occurred 
in individuals under the age of 19 years.9 One study found 
a significantly higher prevalence (58%) of vision- 
threatening injuries and retinal tears among 74 profes
sional boxers in New York compared to 7% in a smaller Ta
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group (n=7) of other athletes who served as controls.10 

A separate study of both amateur and professional boxers 
in Italy found a statistically higher proportion of conjunc
tival, corneal, lenticular, vitreal, ocular papilla, and retinal 
problems in the boxing group (prevalence 40.9%) than in 
a comparison control group (prevalence 3.1%).11 In addi
tion, different patterns of injuries have been identified 
within various subtypes of combat sports. For example, 
in one study, the striking predominant combat sports such 
as boxing, karate, muay thai, taekwondo were more likely 
to result in loss of consciousness (prevalence 7.1% among 
all involved fighters) and eye injury (prevalence 1.1% of 
all involved fighters) compared to MMA (4.2% and 0.3%, 
respectively).12 Submission-predominant combat sports 
such as Brazilian jiu-jitsu, judo, and wrestling have been 
demonstrated to have a lower prevalence of injury 
overall.13

By focusing on ophthalmic injuries, our study adds to 
the current understanding of type and prevalence of inju
ries in combat sports overall. It was previously known that 
MMA competition most frequently results in head injuries, 
including lacerations, concussions, and fractures.3 This 
mirrors the trends found in other combat sports as well; 
for example, a previous meta-analysis and systematic 
review found a 30% prevalence of dentofacial injuries in 

combat sports,14 while a separate cross-sectional study of 
478 Brazilian athletes identified a particularly high rate of 
musculoskeletal joint injuries in combat sports compared 
to other non-combat sports such as rugby (61%) and 
soccer (49.4%).15 Heterogeneous patterns of injury type 
have been documented previously among different types 
of combat sports,16 likely due to differences between each 
sport in terms of what body parts are typically used or 
targeted by participants. A previous study of MMA com
petitions in Nevada from September 2001 to 
December 2004 found a rate of 2.37 eye injuries per 100 
fighters. This is lower than the rate observed in our study, 
which is likely due to the fact that in that study, eyelid 
lacerations were categorized as facial injuries as opposed 
to eyelid injuries.6

It has been previously established that head trauma the 
potential associated neurological sequelae are an important 
injury trend to address in MMA competition specifically.17 

Our study found more specifically that lacerations around 
the eye and those involving the eyebrow and eyelid com
prised approximately 70% of all ophthalmic injuries sus
tained during professional MMA fights over the study 
period. We found that the prevalence of orbital fractures 
is approximately 14% of all eye injuries sustained in 
professional MMA competition. A previous retrospective 

Figure 1 Relationship between year of competition and rate of eye injuries sustained per 100 fighters involved from September 2001 to March 2020, with corresponding 
p-value for Mann–Kendall testing in the upper right-hand corner.
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review of over 10 years of clinical cases found that sports- 
related facial bone fractures were sustained most com
monly in soccer (38.1%), followed by baseball (16.1%), 
basketball (12.7%), martial arts (6.4%).18 A four-year 
study of all training- and sports-related injuries in the US 
Armed Forces found that skull/facial fractures and 

intracranial injuries accounted for 2.1% of all injuries, 
and that these cases were more common among boxing- 
related cases.19 Only one other study to our knowledge 
examined the rate of facial fractures in MMA fighting 
specifically; this was an observational cohort study of 
116 bouts of professional MMA competitions held in 

Figure 2 Type of eye injuries sustained by fighters in professional mixed martial arts competitions from September 2001 to March 2020.

Table 2 Decisions Rendered for Fighters Who Sustained an 
Ophthalmic Injury During Professional Mixed Martial Arts 
Competition from September 2001 to March 2020

Decision Type N %

Unanimous 139 38.3
Technical knockout (TKO) 116 32.0

Submission 59 16.3

Split decision 31 8.5
Knockout (KO) 7 1.9

Majority decision 6 1.7

No decision 3 0.8
Draw 1 0.3

No contest 1 0.3

Table 3 Mean No-Contact Time Recommended by Ringside 
Physicians for Mixed Martial Arts Fighters Sustaining Various 
Ophthalmic Injuries, September 2001 to March 2020

Injury Type N Average No-Contact Time

Orbital fracture 23 3.2 weeks
Unknown 4 5 weeks

Eye injury 3 3.7 weeks

Retina injury 2 4.5 weeks
Eye laceration 2 3 weeks

Eyelid laceration 2 4 weeks

Eyebrow laceration 1 4 weeks
Corneal abrasion 1 3 weeks

Contusion/hematoma 1 3 weeks
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Hawaii between 1999 and 2006. In that study—where 
fighters were assessed by a physician before and after the 
fight—only five facial injuries were observed (with two 
nasal fractures and one Le Fort fracture).20

We found that individuals that sustained eye injuries in 
MMA matches more often lost their match (74%). 
Furthermore, orbital fractures represented a larger share 
of eye injuries in fighters who ended up losing their match 
when compared to those who won their match; this finding 
can be explained by the severe nature of that injury. In our 
study, it was identified that the most common outcome 
decision rendered in matches where a fighter experienced 
an ophthalmic injury was unanimous decision (38%) fol
lowed by TKO (32%), while submission was less common 
(16%). A previous study examined the relationship 
between match outcome decision and rate of injuries sus
tained and found that matches that were KO/TKO incurred 
two times as many injuries as fighters participating in 
matches ending with submission.21 In both studies, the 
increased prevalence of injuries in KO/TKO versus sub
mission can be explained by the increased duration of 
fighting (and subsequent increased time where the fighters 
are at risk of injury) that occurs when fights are decided by 
the judges’ decision as opposed to submission. However, 
in cases where the individual lost via unanimous decision, 
it may be the case that eye injuries are likely distracting, 
but not debilitating to the point of needing to retire from 
the match.

Given the frequency of ophthalmic injuries that are 
sustained during MMA competition, it is important for 
ringside physicians to be aware of basic management for 
ophthalmic injuries and to be well equipped for assess
ment of injuries. Current guidelines recommend ringside 
physicians to have an ophthalmoscope in the medical kit, 
as well as suture kits for managing lacerations.22 

Although there were no reported cases of retrobulbar 
hemorrhage, consideration of training in lateral canthot
omy and cantholysis may be necessary. In addition, we 
found that there was variability in the no-contact times 
suggested by ringside physicians when stratified by injury 
type and recommendation to see an ophthalmologist 
based on certain injury types, although statistical infer
ences were limited by sample size. The promotion com
panies and state athletic associations should consider 
development of ophthalmic guidelines for various injury 
types.

There are several important limitations to consider 
when interpreting results from our study. First, the 

definitions of the injuries were limited by the descriptions 
of the ringside doctor, who are not ophthalmologists. Thus, 
descriptions such as eye injury are generic and could be 
open-globe injuries, conjunctival lacerations, periorbital 
lacerations, etc. An additional limitation is the fact that 
orbital fractures were diagnosed based on physician 
assessment on physical exam without imaging. While 
physical exam findings such as lacerations, bony stepoffs, 
hypoglobus, and/or enophthalmos are clinically useful for 
diagnosis,23 definitive CT scans are often necessary in 
confirmation, assessment, and operative planning for 
such injuries. Going further, this study is limited in that 
it is a retrospective review of publicly available informa
tion of professional MMA competition in the state of 
Nevada. This means that trends observed may not be 
generalizable to amateur competition or trends in other 
states where professional MMA fights occur. Our reliance 
on this dataset also limits further classification and clar
ification of injury types; for example, there is likely over
lap in the reported categories of “eyebrow,” “eye,” and 
“eyelid” lacerations as reported in the NSAC database.

Furthermore, we did not look at the effect of fighter 
weights on rate of ophthalmic injury, which is a factor that 
has been identified as associated with overall injury rates 
in previous studies.24,25 Our inclusion of whether or not 
a fighter was injured was limited to the report of the 
physician at ringside, as we did not review individual 
fight videos to confirm injuries or mechanism of injury. 
We also did not include information on age or the round 
when the injury was sustained, which are factors that were 
identified with overall injury in previous studies.5

Despite these limitations, there are several strengths of 
our study that add to our previous understanding of patterns 
of injury in MMA competition. While previous studies 
focused mostly on the prevalence of overall injury in 
MMA competition stratified by body location (ie, torso, 
limbs, head); there were very few studies that were able to 
identify ophthalmic injuries specifically and determine rele
vant patterns as a result. It is our hope that the findings in 
this study can serve as the foundation for further study of 
eye injuries in MMA competition, considering issues such as 
weight class, age, and mechanism of injury, and lay the 
groundwork for future guidelines to prevent eye injury.

Ophthalmic injuries in professional MMA are preva
lent and are most often lacerations to structures surround
ing the eye. Critically, fighters who sustain ophthalmic 
injuries were more likely to lose their match. No-contact 
clearance for injured fighters was recommended by 
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ringside physicians most often for orbital floor fractures; 
however, there was variability in the recommended clear
ance time and guidelines should be considered by the 
different state athletic associations.
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