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INTRODUCTION  
Open fractures are potentially devastating injuries for the professional athlete. We 
sought to compare return to sports (RTS) and performance in National Football League 
(NFL) athletes sustaining open versus closed fractures. 

METHODS  
NFL athletes with surgically treated open and closed fractures of the forearm, tibial shaft, 
and ankle from 2009-2018 were identified through publicly available reports and records. 
Data including demographics, RTS, career duration, and the approximate value 
performance metric before and after injury were collected. Statistical analyses were 
performed comparing open to closed injuries. Continuous variables were compared using 
Mann-Whitney U or two sample t- tests while categorical variables were compared using 
Fisher’s exact test. 

RESULTS  
Ninety-five athletes met inclusion criteria (10 open and 85 closed fractures). Overall, 90% 
(n = 9) returned to sport after an open injury and 83.5% (n = 71) returned after closed 
injury with a median time missed of 48.9 (range 35.1 – 117.4) weeks and 43.0 (range 2.4 – 
108.0) weeks, respectively. Athletes undergoing forearm surgery were able to return 
sooner, at around 20.8 weeks, and ankle fractures conferred the lowest return rate at 80% 
(n = 48). There were no significant differences in career duration and post-injury 
performance between open or closed fracture cohorts. 

CONCLUSIONS  
Although open fractures are relatively uncommon injuries seen in NFL athletes, our 
study suggests RTS for these players is high. Athletes undergoing surgical treatment for 
open fractures had similar RTS rates, performance metrics, and career durations 
compared to those with comparable closed fractures. This information can provide 
guidance for providers counseling elite athletes on postoperative expectations. 

INTRODUCTION 

National Football League (NFL) athletes have the highest 
injury rate compared to professionals in other sports.1 Sev-
eral studies exist investigating return to sport (RTS) and 
performance in professional athletes sustaining various in-
juries.2,3 Open fractures pose unique treatment challenges 
for the orthopaedic surgeon, especially mitigation of post-

operative complications like nonunion or infection. These 
factors continue to be a source of significant morbidity rel-
ative to closed injuries.4 Depending on severity, risk of in-
fection can range from 2%-50%.5 Open fractures tend to 
also raise concern whether an athlete will be able to RTS, 
let alone at the same level of performance. 

Clinical outcomes are often measured in orthopaedics 
through validated scoring systems. However, post-surgical 
outcomes in professional athletes may be better measured 
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through factors such as duration of career and on-field 
performance.6,7 With a better understanding of how open 
fractures have historically affected professional athletes, 
physicians can more accurately provide evidence-based 
counseling to the athlete regarding career expectations. 

The purpose of this study was to: (1) determine RTS 
rates in NFL players following surgical treatment of open 
forearm, tibial shaft, and ankle fractures; (2) compare RTS 
rates, time missed, performance, and professional experi-
ence between open and closed injury cohorts; and (3) eval-
uate differences in RTS rates, time missed, performance, 
and professional experience based on fracture anatomic lo-
cation. 

METHODS 

Official injury reports for all 32 NFL teams from 2009-2018 
seasons were reviewed, allowing for a 2-year minimum fol-
low-up period. A comprehensive injury dataset prior to 
2009 was not available to the public. Like previously pub-
lished methodology,3 multiple sources of public informa-
tion were scrutinized for evidence of athletes sustaining 
open and closed injuries. Archived records included player 
profiles, newspaper archives, press releases, and team in-
jury reports. The initial search was conducted by two au-
thors (BG and SB) and validated by a third author (BN). 
We chose to specifically evaluate forearm, tibial shaft, and 
ankle injuries, given the higher proportion of fractures in 
these regions compared to others such as humerus or fe-
mur. Institutional review board approval was not required 
for this research, as all information was publicly available. 

INCLUSION CRITERIA 

Two independent sources with reports consistent for sur-
gical treatment of forearm, tibial shaft, and ankle fractures 
were required for inclusion, in addition to a minimum 10 
NFL games played prior to injury. This criterion ensured an 
established presence in the league with adequate perfor-
mance metrics for comparison. 

Exclusion criteria included injury prior to being on an 
active professional team roster or during the rookie season, 
re-fractures, stress fractures, chronically treated osseous 
injuries, surgical treatment with suspensory fixation or 
arthroscopy alone, and inconclusive or insufficient evi-
dence based on accessible reports. 

Fracture type was classified based on anatomic location. 
Demographic variables including age, BMI (body mass in-
dex), and time away from sport were collected as well as 
information regarding professional experience and perfor-
mance metrics through the 2020-2021 season. Players were 
categorized into the following positions: quarterback (QB), 
running back (RB), wide receiver (WR), tight end (TE), of-
fensive lineman (OL), defensive lineman (DL), linebacker 
(LB), and defensive back (DB). 

RETURN TO SPORT AND CAREER DURATION 

Dates of injury and RTS were collected. RTS was defined as 
participation in at least one regular season game follow-
ing injury. Career duration was the number of years from 
first to final season on an NFL roster, or 2020 season if in 
active status, regardless of any seasons missed in full due 
to injury. Professional experience prior to injury included 
each season in which at least one regular season game was 
played, including that of the shortened injury year. Each 
season played in after return from injury was counted if the 
athlete played in a minimum of one game. 

PERFORMANCE-BASED METRICS 

Performance-based metrics have been developed in attempt 
to quantify an athlete’s seasonal value. Many studies have 
used a more cumbersome model based on a previously pub-
lished scoring system.8,9 We chose approximate value (AV) 
to help assess and compare an NFL athlete’s performance 
before and after injury. AV is a Pro-Football-Reference cal-
culated seasonal value for an NFL player independent of 
player position or year. Data were collected on the 
www.pro-football-reference.com online database where de-
tailed methodology of AV can be found. AV was identified 
in the two years preceding the injury shortened season, 
the two seasons immediately after injury and the maximum 
values in any season before and after injury. If the player 
was injured during a regular season game or offseason (i.e. 
2015), then prior season’s AV (i.e. 2014) was selected for 
the first pre-injury data point. However, if injured during 
a playoff game or after game 14, then the data point from 
the same year’s regular season (i.e. 2015) was chosen. The 
first return season data point was chosen for the subse-
quent season (i.e. 2016), regardless of a midseason return 
or number or games played. 

STATISTICAL ANALYSIS 

Statistical analysis was performed by author BG using Stata 
software version 16.1 (StataCorp). A Fisher’s exact test was 
used to analyze categorical data. Continuous variables were 
reported as the mean and standard deviation or median and 
range with comparisons performed using either a Mann-
Whitney U test or two sample t-test, when appropriate. The 
Spearman correlation test explored associations of demo-
graphic, injury, and performance variables with RTS. A P-
value < 0.05 was considered statistically significant. 

RESULTS 

Ninety-five players met inclusion criteria of surgical treat-
ment for injury after playing a minimum of 10 games. There 
were 10 (10.5%) surgically treated open injuries (1 forearm, 
4 tibias, and 5 ankles) and 85 (89.5%) surgically treated 
closed injuries (22 forearms, 8 tibias, and 55 ankles) (P = 
0.03, Figure 1, Table 1). There were three (30.0%) athletes 
identified with injury-related post-surgical complications/
reoperations in the open cohort (2 infections, 1 re-fracture) 
compared to 13 (15.3%) in the closed cohort (3 infections, 
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Figure 1. Distribution of open and closed fractures by anatomic location.          

Table 1. Demographic Data and Injury Breakdown by Pattern and Player Position           

Metric Forearm Tibia Ankle Entire Cohort 

Open Closed Open Closed Open Closed Open Closed P 
valuec 

Injury type, n 
(%)a 

1 
(1.1) 

22 
(23.2) 

4 
(4.2) 

8 
(8.4) 

5 
(5.3) 

55 
(57.9) 

10 
(10.5) 

85 
(89.5) 

0.03 

QB 2 1 1 3 1 6 7 
(7.4%) 

RB 3 1 2 1 5 2 10 12 
(12.6%) 

WR 3 2 2 1 5 3 10 13 
(13.7%) 

TE 1 1 5 1 6 7 
(7.4%) 

OL 19 19 19 
(20.0%) 

DL 2 6 2 6 8 
(8.4%) 

LB 3 1 3 8 7 
(7.4%) 

DB 1 10 2 9 1 21 22 
(23.2%) 

Age at injury 
(years)b 

24.0 29.2 ± 
3.6 

27.0 
± 4.7 

26.9 ± 
3.0 

27.0 
± 1.2 

26.3 ± 
2.9 

26.7 
± 3.0 

27.1 ± 
3.4 

0.71 

BMI (kg/m2)b 24.8 27.8 ± 
2.2 

26.6 
± 2.0 

30.0 ± 
4.4 

31.9 
± 6.3 

32.5 ± 
5.3 

29.1 
± 5.3 

31.1 ± 
5.0 

0.24 

QB=quarterback; RB=running back; WR=wide receiver; OL=offensive lineman; DL=defensive lineman; LB=linebacker; DB=defensive back; BMI=body mass index 
aP value derived from two-sided Fisher’s exact test 
bReported as mean ± standard deviation (when n>1, otherwise reported as absolute value); p-value derived from two sample t-test 
cTotal number of injuries by position denoted when P value not calculated 

5 re-fractures, 5 revision surgeries/hardware removal) (P = 
0.36). 
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INJURIES BY PLAYER POSITION 

DBs (n = 22) followed by OL (n = 19) comprised the largest 
proportion of injuries (Table 1). The only positions to not 
sustain an open injury were OL and LBs. Of 23 forearm in-
juries, 11 (47.8%) occurred in DBs followed by 3 (13.0%) 
each for RBs, WRs, and LBs. For ankle injuries, 19 (31.7%) 
were in OL with DBs the next most represented at 9 
(15.0%). Offensive players were more commonly injured, 
making up 7 (70.0%) and 51 (60.0%) of open and closed in-
jury patterns, respectively. Fisher’s exact analysis compar-
ing injury type by player position showed no significant dif-
ference between open and closed fractures (P = 0.14). 

RETURN TO SPORT (RTS) 

Overall, 9 (90.0%) open fractures returned to sport and 71 
(83.5%) surgically treated closed fractures returned to sport 
(P > 0.99, Table 2). RTS based on injury type (P = 0.34) 
and player position (P = 0.62) did not reveal any signifi-
cant differences. Fifteen athletes did not return following 
surgical treatment for injury (Table 2). One athlete (20.0%) 
among those with an open ankle fracture (n=5) did not re-
turn. Among the closed injury cohort, two (9.1%) players 
with forearm fractures (n=22), one (12.5%) with a tibia frac-
ture (n=8), and 11 (20.0%) with ankle fractures (n=55) were 
unable to RTS. 

The single athlete with an open forearm fracture re-
turned postoperatively at 43.0 weeks, whereas 22 athletes 
with closed forearm fractures returned after a median 10.0 
(range 2.4 – 49.6) weeks (Table 2). Of note, with one athlete 
in the open forearm cohort, we can only list an absolute 
return time value, and his return may have been delayed 
due to a concurrent ACL injury. Return from surgery after 
tibia fracture was 79.5 (range 37.1 – 117.4) and 44.6 (range 
36.0 – 54.3) weeks for open versus closed injuries, respec-
tively. Within the open tibia cohort, one athlete missed an 
additional year due to a tibia re-fracture in the preseason 
and another athlete missed an extra year due to an unre-
lated shoulder injury sustained during a preseason game. It 
took athletes 47.5 (range 35.1 – 49.0) and 48.0 (range 5.0 – 
108.0) weeks to return after ankle fracture for open versus 
closed injuries, respectively. 

Two of the nine (22.2%) returning athletes with open 
fractures missed the entire post-injury season compared to 
seven of the 71 (9.9%) returning athletes with closed frac-
tures. 38.9% of athletes remained active by the end of the 
2020-2021 season (n = 4 open, 40%; n = 33 closed, 38.8%). 
Injury type, player position, age, BMI, seasons played prior 
to injury, and pre-injury AV were not found to significantly 
correlate with RTS on Spearman’s correlation test. 

The average career duration was 7.7 ± 3.2 and 8.0 ± 3.3 
years for the open versus closed cohorts, respectively (P = 
0.78, Table 3). The average age and professional experience 
at time of injury was 26.7 ± 3.0 years and 4.9 ± 3.4 seasons 
for open injuries and 27.1 ± 3.4 years and 5.0 ± 3.3 seasons 
for closed injuries (age: P = 0.71, Table 1; professional ex-
perience: P = 0.93, Table 3). Athletes able to RTS played on 
average another 2.4 ± 1.4 and 2.9 ± 2.0 seasons after sus-
taining open versus closed injuries, respectively (P = 0.60). 

PERFORMANCE OUTCOMES 

For athletes returning to play, AV was collected and aver-
aged for the two seasons preceding injury, which served as 
a baseline measure of performance at the time of injury. 
As compared to this pre-injury baseline, the first post-in-
jury season AV decreased by 0.6 ± 2.4 points in the open 
injury cohort compared to a decrease of 0.4 ± 3.6 points in 
the closed injury cohort (P = 0.91). The two season post-in-
jury average AV decreased by 2.1 ± 4.8 and 0.5 ± 3.2 points 
for open versus closed injury cohorts, respectively, as com-
pared to the pre-injury two-year average baseline (P = 0.60, 
Table 4). 

We also compared the maximum AV recorded by a re-
turning athlete in any season after sustaining their sur-
gically treated injury (Table 4). This value was compared 
to the pre-injury two-year baseline and the maximum AV 
recorded in any season prior to the studied injury. Five ath-
letes (55.6%) with open injuries had an AV maximum that 
reached or exceeded the pre-injury baseline compared to 
43 athletes (60.6%) with closed injuries (P > 0.99). Four 
(44.4%) and 35 (49.3%) reached or exceeded their pre-injury 
maximum AV (P > 0.99). 

DISCUSSION 

Open fractures are potentially devastating, yet relatively 
uncommon injuries seen in professional athletes. For a pro-
fessional athlete, successful treatment of an open fracture 
is defined by RTS, their on-field performance, and lack of 
complications.3,10 Thus, it is important to have some ob-
jective evidence regarding how high-level athletes fare after 
sustaining an open injury. 

Our dataset includes ninety-five injuries, including 10 
(10.5%) open injuries and 85 (89.5%) closed injuries span-
ning a 10-year period. Within the closed group, ankle in-
juries (n = 55, 64.7%) were most common followed by fore-
arm injuries (n = 22, 25.9%). The RTS rate was comparable 
between open and closed fractures, with 90% (n = 9) of ath-
letes successfully returning to their original field position 
after surgery for an open fracture compared to an 83.5% (n 
= 71) return rate for closed fractures. Return from time of 
injury took a median of 48.9 (35.1 – 117.4) versus 43.0 (2.4 
– 108.0) weeks for open and closed fractures, respectively. 
Although this difference was not statistically significant, 
the nearly six week differential benefiting the closed cohort 
would surely represent a clinically significant amount of 
time missed for an NFL athlete due to absence from compe-
tition and loss of pay. This difference may have been influ-
enced by two outliers in the open fracture cohort—one ath-
lete suffering a serious infectious complication and another 
with an unrelated shoulder injury during a preseason game 
resulting in an additional year missed. Excluding these out-
liers, the return time decreases to 46.0 (35.1 – 59.9) weeks, 
only exceeding the closed cohort by three weeks. However, 
prolonged infectious complications are a serious concern 
for open fractures and excluding these cases may minimize 
the potential detrimental implications of an open injury. 
Calculating the median RTS rather than the mean helps 
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Table 2. Return to Sport Based on Injury Pattern and Position and Time to Return              

Metric Forearm Tibia Ankle Entire Cohort 

Open Closed Open Closed Open Closed Open Closed P 
valuec 

RTS, n 
(%)a 

1 
(100) 

20 
(90.9) 

4 
(100) 

7 
(87.5) 

4 
(80) 

44 
(80) 

9 
(90) 

71 
(83.5) 

> 0.99 

Unable 
to RTS, 
n (%) 

0 2 
(13.3) 

0 1 
(6.7) 

1 
(6.7) 

11 
(73.3) 

1 
(6.7) 

14 
(93.3) 

15 
(100%) 

QB 1 0 0 0 0 1 1 
(6.7%) 

RB 0 0 1 0 1 0 2 2 
(13.3%) 

WR 1 0 0 0 1 0 2 2 
(13.3%) 

TE 0 0 1 0 1 1 
(6.7%) 

OL 4 4 4 
(26.7%) 

DL 1 2 1 2 3 
(20.0%) 

LB 0 0 1 1 1 
(6.7%) 

DB 0 0 0 1 0 1 1 
(6.7%) 

Time 
missed 
(weeks) 
b 

43.0 19.7 ± 
17.9; 

10 
(2.4 – 
49.6) 

78.4 ± 
36.5; 
79.5 

(37.1 – 
117.4) 

44.8 ± 
6.7; 
44.6 

(36.0 – 
54.3) 

44.8 ± 
6.6; 
47.5 

(35.1 – 
49.0) 

49.3 ± 
17.3; 
48.0 
(5.0 - 

108.0) 

59.5 ± 
28.9; 
48.9 

(35.1 – 
117.4) 

40.5 ± 
21.2; 
43.0 

(2.4 – 
108.0) 

0.17 

RTS=return to sport; QB=quarterback; RB=running back; WR=wide receiver; OL=offensive lineman; DL=defensive lineman; LB=linebacker; DB=defensive back 
aP value derived from two-sided Fisher’s exact test 
bReported as mean ± standard deviation and median with range (when n>1, otherwise reported as absolute value); p-value derived from Mann-Whitney U test 
cTotal number of athletes by position unable to return to sport denoted when P value not calculated 

minimize the influence of these outlying cases in our study 
sample. Of the 15 athletes (15.8%) in our dataset that did 
not RTS, none were identified as having a post-surgical 
complication. The inability to RTS may be multifactorial 
in nature and the definitive reasoning in our cohort is un-
known. Only one athlete (10.0%) with an open injury (an 
open ankle) was unable to return, likely due to non-sport 
related etiologies. 

Overall, athletes with forearm and tibia fractures experi-
enced approximately 91% return rates, whereas those with 
ankle fractures experienced slightly lower rates of 80%. 
This is in line with a study by Mai et al who found a return 
rate of 96.3% after forearm surgery, 90.9% after tibial nail-
ing, and 78.6% after ankle surgery.3 Another study found a 
return rate of 91.7% after forearm surgery.11 

When interpreting our findings for time between games 
played, one must consider the small sample size for each 
injury type. By combining forearm, tibia, and ankle cohorts, 
regardless of open or closed patterns, median time between 
games played was 10.0 weeks, 49.0 weeks, and 48.0 weeks, 
respectively. Mai et al reported an average recovery period 
of 33.3 weeks for forearm surgery,3 but this may be due to 
less aggressive protocols in this earlier study period from 
2003-2013. More recently, with data collected through 

2016, Sochacki et al found athletes missed on average 21.7 
weeks after forearm surgery.11 Mai et al’s results for the 
tibia and ankle were 51.3 weeks and 50.0 weeks, respec-
tively.3 

Our findings support existing evidence3,11 that athletes 
with forearm fractures are able to return more quickly com-
pared to those with lower extremity injuries. This makes 
sense considering the lower demands on the upper extrem-
ity in football and the lower impact on mobility. The timing 
of injury (i.e. early or late in the season) can also impact 
the amount of time missed. In a study by Werner et al, the 
authors were able to report time missed as the duration be-
tween injury and return to full participation, even if return 
was achieved during the offseason. Thus, their cohort of 
surgically treated ankle fractures missed an average of 17.7 
weeks.12 Although this time is about 30 weeks sooner than 
our ankle cohort, we feel return based on regular season 
gameplay is more accurate given the increased demands 
compared to activity during the offseason, practice, or pre-
season play. 

DBs accounted for half of the athletes with forearm frac-
tures, and they were most injured overall. This finding is in 
line with previously published studies.3,11,13 DBs are gen-
erally smaller compared to other positions, which may ex-
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Table 3. Professional Experience Based on Return to Sport        

Metrica Forearm Tibia Ankle Entire Cohort 

Open Closed Open Closed Open Closed Open Closed P 
value 

Professional 
experience pre-
injury (n seasons) 

Non-returners 
(n=15) 

- 9.0 ± 
7.1 

- 3.0 8.0 3.2 ± 
2.6 

8.0 ± 
0 

4.0 ± 
3.7 

- 

Returners (n=80) 3.0 6.9 ± 
3.5 

5.0 ± 
5.4 

5.1 ± 
3.3 

4.5 ± 
1.3 

4.4 ± 
2.7 

4.6 ± 
3.4 

5.2 ± 
3.2 

0.55 

All (n=95) 3.0 7.1 ± 
3.8 

5.0 ± 
5.4 

4.9 ± 
3.1 

5.2 ± 
1.9 

4.2 ± 
2.7 

4.9 ± 
3.4 

5.0 ± 
3.3 

0.93 

Professional 
experience post-
injury (n seasons) 

Returners (n=80) 3.0 2.8 ± 
2.7 

2.3 ± 
1.5 

3.6 ± 
2.0 

2.5 ± 
1.7 

2.8 ± 
1.7 

2.4 ± 
1.4 

2.9 ± 
2.0 

0.60 

Career duration 
(years) 

Non-returners 
(n=15) 

- 10.0 ± 
5.7 

- 4.0 8.0 4.5 ± 
2.4 

8.0 ± 
0 

5.3 ± 
3.3 

- 

Returners (n=80) 6.0 10.0 ± 
3.4 

8.3 ± 
5.3 

9.1 ± 
3.8 

7.5 ± 
1.3 

7.8 ± 
2.6 

7.7 ± 
3.4 

8.6 ± 
3.1 

0.43 

All (n=95) 6.0 10.0 ± 
3.5 

8.3 ± 
5.3 

8.5 ± 
3.9 

7.6 ± 
1.1 

7.2 ± 
2.9 

7.7 ± 
3.2 

8.0 ± 
3.3 

0.78 

aReported as mean ± standard deviation (when n>1, otherwise reported as absolute value) p-value derived from two sample t-test 

Table 4. Pre- and Post-Injury Performance Comparison for Athletes Returning to Sport           

Metric Forearm Tibia Ankle Entire Cohort 

Open Closed Open Closed Open Closed Open Closed P 
value 

AV change post-
injury vs pre-
injury baselinea,b 

Post-injury 
season 

1.0 -1.5 ± 
2.7 

-2.8 
± 4.2 

0.3 ± 
4.9 

0.0 ± 
0.6 

-0.1 ± 
3.9 

-0.6 ± 
2.4 

0.4 ± 
3.6 

0.91 

Post-injury 2- 
year avg 

2.0 -1.4 ± 
2.8 

-4.6 
± 3.9 

-0.6 ± 
3.7 

-0.5 
± 0.4 

-0.2 ± 
3.2 

-2.1 ± 
4.8 

-0.5 ± 
3.2 

0.60 

Post-injury max 
AV met or 
exceededc 

Pre-injury 2- 
year avg, n (%) 

1 
(100) 

12 
(60) 

2 
(50) 

3 
(42.9) 

2 
(50) 

28 
(63.6) 

5 
(55.6) 

43 
(60.6) 

> 
0.99 

Pre-injury max, 
n (%) 

1 
(100) 

10 
(50) 

2 
(50) 

3 
(42.9) 

1 
(25) 

22 
(50) 

4 (44) 35 
(49.3) 

> 
0.99 

AV=approximate value 
aNumerical data reported as mean ± standard deviation (when n>1, otherwise reported as absolute value) p-value derived from Mann-Whitney U test 
bpre-injury baseline calculated as the mean AV in the two seasons preceding injury< 
cP value derived from two-sided Fisher’s exact test 

plain an increased susceptibility to traumatic injuries. OL 
made up the highest proportion of ankle injuries, which 
was also the case in the Werner study.12 This is presumably 
a result of being frequently rolled-up on while block-
ing—the act of having another player incidentally fall and 
impact the lineman below the knee. 

We chose AV as the primary modality to evaluate NFL 
athlete performance in the short and long term. This metric 
is simpler than previously used metrics, which require cal-
culations based on a player’s on-field statistics. Addition-
ally, AV is easily obtained from a professionally maintained 
public database and it uniquely allows inter-positional 
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comparisons. It has been the preferred performance metric 
for other authors including a study on Achilles tendon rup-
tures and another on shoulder instability.10,14 In these 
studies, AV was significantly decreased in the two years af-
ter sustaining an Achilles tendon rupture, but not signif-
icantly affected after a shoulder instability event. In our 
study, there were no statistically significant differences in 
performance values when comparing athletes with open 
and closed injuries in the immediate postoperative season. 
To better analyze long-term effects, we compared maxi-
mum performance values achieved before and after sustain-
ing injury. Outperforming the pre-injury maximum sug-
gests an athlete eventually played at a level that was at 
or better than before undergoing surgery. Since injuries 
tended to occur in the latter half of careers, some of the 
performance decline may be attributable to natural regres-
sion. 

The NFL Players Association estimates that player ca-
reers average 3.8 years, but a player who makes an opening 
day roster can expect an average career exceeding six 
years.15 The athletes in our dataset, who were on active 
rosters, had an average career duration around eight years. 
Athletes in both open and closed cohorts essentially played 
the same number of seasons before and after injury (4.9 vs 
5.0 before and 2.4 vs 2.0 after, respectively). Interestingly, 
injuries typically occurred in the second half of a playing 
career, suggesting an association with increasing tenure. 
The relatively short NFL career only heightens the impor-
tance to rehabilitate athletes to a professional level of play 
as quickly as possible. 

Although open fractures do not commonly occur in NFL 
athletes, our findings are of particular interest for setting 
postoperative expectations. Players can be counseled that 
return to play rates and performance are similar to com-
parable closed injuries. Various factors, such as complica-
tions, may increase return time. While this may be the case 
for elite-level football players with unlimited support ser-
vices and recovery resources, results may differ in lower-
level athletes or cases with high-energy mechanisms. 

This study is not without limitation, including the inher-
ent limitations of a retrospective study design, potentially 
inducing bias and limiting strength of conclusions. The 
open fracture sample size was small, which in one group 
prevented calculating a mean/median, and likely con-
tributed to large standard deviations. Also, this may have 
resulted in type II error, limiting our ability to detect sig-
nificant differences and impacting the generalizability of 
our findings. Furthermore, we relied on public reporting to 
identify our study cohort, which may introduce selection 

or reporting bias. However, previous studies have success-
fully utilized public reporting in their methodology.3,6,8‑11,

14 We did attempt to minimize error by confirming injuries 
on at least two separate reports. Additionally, we utilized 
strict inclusion criteria and limited our capture to a recent 
decade, improving identification accuracy and reducing 
misclassification bias. Lastly, we were unable to classify 
fracture patterns or soft tissue severity, a similar challenge 
encountered by others utilizing public reports to investi-
gate fractures in professional athletes. Authors with access 
to the NFL injury database could potentially study open 
fractures with a better understanding of the full injury pro-
file. We recognize that the variability among fractures, un-
related injuries during an athlete’s career, and other fac-
tors are difficult to ascertain and may influence outcomes. 
Again, we attempted to account for this through strict in-
clusion criteria while carefully identifying acute forearm, 
tibial shaft, and ankle fractures undergoing the appropriate 
operative treatments. 

CONCLUSION 

Open fractures of the forearm, tibia, and ankle are relatively 
uncommon injuries seen in NFL athletes. Our study sug-
gests return to sport rates for these players is high, reaching 
90% in our cohort. Players undergoing surgical treatment 
for open fractures had similar return to sport rates, perfor-
mance metrics, and career durations compared to players 
with similar closed fractures. This information can provide 
guidance for providers counseling elite athletes on postop-
erative expectations. Eventually, re-evaluation with a larger 
sample size should be the target of future investigation. 
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