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Introduction 
•  ACL tears represent one of the most common injuries in 

sport, estimated incidence of 250,000 ACL injuries per year 
in the US.  

•  Reported incidence of 0.11 per 1000 high school football 
players and 0.7 per 1000 NFL players. 

•  NFL return to play as high as 92%, most players return to 
previous statistical in-game performance. 

•  No study has quantified NFL athletic performance in terms 
of function including running speed, jumping ability, and 
agility/quickness after ACL reconstruction 

Methods 

Discussion 

Purpose 
•  Evaluate athletic performance at the NFL scouting combine 

of NFL-caliber athletes who had undergone ACL 
reconstruction. 

•  Hypothesized that players that underwent ACL 
reconstruction would have no difference in running speed, 
jumping ability, or agility and quickness when compared to 
matched controls 

•  Retrospective, case control study 
•  98 football players with history of ACL reonstruction 

identified, all participated in NFL scouting combine between 
2010 and 2014 

•  All had reconstruction prior to combine 
•  Demographic data including college, position and years 

from injury to combine recorded 
•  Combine performance statistics collected (Figure 1):  

40-yard dash, Vertical leap, Broad jump, Shuttle drill,  
3-cone drill 

•  Control group was age-, size- and position matched 

Results 
•  98 ACL reconstructed players evaluated vs. 98 controls 
•  Demographics: no difference from controls (Table 1) 
•  All players from D-I or I-AA schools 
•  Athletic performance almost identical (Table 2): 

40-yard dash: 4.74 (ACL recon) vs 4.74 sec 
Vertical leap: 33.35 vs 33.22 inches 
Broad jump:  113.9 vs 113.9 inches 
Shuttle drill: 4.37 vs 4.37 sec 
3-cone drill: 7.16 vs 7.18 sec 

•  Years from ACL reconstruction to combine performance 
showed no correlation (Table 3) 

•  Not only return to play, but also functional performance 
including speed, agility/quickness and jumping ability are 
ideal to evaluate athletic performance after ACL 
reconstruction 

•  Previous studies have shown good return to play as well as 
similar post injury performance 

•  We found that high-caliber athletes have equivalent levels 
of physical performance after ACL reconstruction vs. non-
injured controls. 

•  This study provides unique information that NFL-caliber 
athletes who are able to fully recover and play at the 
highest level do not have diminished functional athletic 
performance 

reconstruction and combine performance was 2.93 years
(range, 1-8 years).

In comparing the combine performance of ACL-
reconstructed players to controls, results were almost identi-
cal, with no statistically significant differences in any physi-
cal performance measures (Table 2). With regard to speed
and acceleration, the mean 40-yard dash time was 4.74 sec-
onds (range, 4.33-5.55 seconds) for ACL-reconstructed play-
ers compared with 4.74 seconds (range, 4.34-5.38 seconds;
P = .96) for the controls. Jumping performance was also sim-
ilar, with a mean vertical leap of 33.35 inches (range, 23-
43 inches) and broad jump of 113.9 inches (range, 96-
136 inches) for reconstructed players compared with 33.22
inches (range, 23.5-43.5 inches; P = .84) and 113.9 inches
(range, 92-134 inches; P = .99) for the controls, respectively.
Agility and quickness testing measures also did not show
a statistically significant difference, with reconstructed play-
ers performing the shuttle drill and 3-cone drill in 4.37

seconds (range, 4.02-4.84 seconds) and 7.16 seconds (range,
6.45-8.14 seconds), respectively, compared with respective
times for the controls of 4.37 seconds (range, 3.96-5.00

TABLE 1
Descriptive Statistics for the Study Groupsa

ACL Reconstruction Group (n = 98) Control Group (n = 98) P Value

Age, mean 6 SD (range), y 22.42 6 1.00 (20-26) 22.27 6 0.75 (20-24) .23
Height, mean 6 SD (range), inches 73.46 6 2.89 (67-80) 73.47 6 2.74 (65-79) .98
Weight, mean 6 SD (range), lb 241.06 6 39.95 (175-338) 241.05 6 40.02 (180-345) .99
Year, n (%) ..99

2010 19 (19) 19 (19)
2011 14 (14) 14 (14)
2012 24 (24) 24 (24)
2013 19 (19) 19 (19)
2014 22 (22) 22 (22)

Position, n (%) ..99
Quarterback 5 (5) 5 (5)
Running back 19 (19) 18 (18)
Wide receiver 10 (10) 11 (11)
Tight end 5 (5) 5 (5)
Full back 3 (3) 3 (3)
Center 3 (3) 3 (3)
Offensive guard 2 (2) 2 (2)
Offensive tackle 5 (5) 5 (5)
Free safety 3 (3) 3 (3)
Strong safety 2 (2) 2 (2)
Cornerback 7 (7) 7 (7)
Outside linebacker 10 (10) 10 (10)
Inside linebacker 8 (8) 8 (8)
Defensive tackle 8 (8) 8 (8)
Defensive end 8 (8) 8 (8)

aACL, anterior cruciate ligament.

TABLE 2
Comparison of Performance Measuresa

Performance Measure ACL Reconstruction Group (n = 98) Control Group (n = 98) P Value

40-yard dash, s 4.74 6 0.26 (4.33-5.55) 4.74 6 0.25 (4.34-5.38) .96
Vertical leap, inches 33.35 6 3.89 (23-43) 33.22 6 4.18 (23.5-43.5) .84
Broad jump, inches 113.90 6 7.87 (96-136) 113.91 6 8.35 (92-134) .99
Shuttle drill, s 4.37 6 0.21 (4.02-4.84) 4.37 6 0.23 (3.96-5.00) .91
3-cone drill, s 7.16 6 0.34 (6.45-8.14) 7.18 6 0.37 (6.64-8.24) .75

aResults are reported as mean 6 SD (range). ACL, anterior cruciate ligament.

TABLE 3
Correlation of Years From Surgery to the

NFL Combine With Performance Measures
for the ACL Reconstruction Groupa

Performance Measure Correlation Coefficient P Value

40-yard dash 0.173 .09
Vertical leap –0.214 .07
Broad jump –0.149 .21
Shuttle drill 0.147 .27
3-cone drill 0.183 .18

aACL, anterior cruciate ligament; NFL, National Football League.
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seconds; P = .91) and 7.18 seconds (range, 6.64-8.24 seconds;
P = .75).

In evaluating for a correlation in the reconstructed players
between the number of years from ACL reconstruction to the
combine performance date compared with combine perfor-
mance results, there were no correlations found in any perfor-
mance markers. The years between ACL reconstruction and
combine performance showed no correlation in the 40-yard
dash (P = .09), vertical leap (P = .07), broad jump (P = .21),
shuttle drill (P = .27), or 3-cone drill (P = .18) (Table 3). There
were also no correlations between combine performance and
age of the players (Table 4).

A post hoc power analysis demonstrated that with a sam-
ple size of 98 participants per group, a mean difference of
0.4 SDs could detect 80% power, assuming an a value of
.05 and 2-sided testing. Using effect size and the SDs from
Table 2, the detectable differences for performance meas-
ures would be 0.12 seconds for the 40-yard dash, 1.68 inches
for the vertical leap, 3.32 inches for the broad jump, 0.08
seconds for the shuttle drill, and 0.16 seconds for the 3-
cone drill. Thus, the current sample size of this cohort was
found to be sufficient to find a meaningful difference.

DISCUSSION

To truly quantify the effect of ACL reconstruction on athletic
performance, it is crucial to evaluate functional performance:
speed, agility/quickness, and jumping ability. There have
been no previous studies to our knowledge that have specifi-
cally evaluated the functional performance of high-level ath-
letes who have undergone ACL reconstruction. Most current
studies review return to sport or statistical performance in
sports after reconstruction. Erickson et al9 demonstrated
that the in-game performance of 12 NFL quarterbacks
returning to sport showed no significant difference compared
with preinjury performance or controls. Busfield et al5 evalu-
ated the player efficiency rating (PER) in 27 National
Basketball Association players after ACL reconstruction,
demonstrating that 78% returned to sport, 15% had an
increase in PER, 19% were within 1 point of their preinjury
PER, and 44% had a greater than 1-point drop from their
preinjury PER. Finally, Shah et al24 showed that 63% of
NFL players (31/49) who underwent ACL reconstruction at
their institution returned to play at 10.8 months.

Although return to play and sport statistics after ACL
reconstruction provide useful information, many athletes
are concerned about how changes in their speed, agility/
quickness, and jumping ability or power/explosiveness
may be affected after ACL reconstruction. In brief, our
study is unique in demonstrating that high-caliber athletes
after ACL reconstruction can achieve equivalent levels of
performance with no statistically significant differences
compared with age-, size-, and position-matched controls.
This information is unique when advising high-level ath-
letes on athletic performance after ACL reconstruction
and encouraging them that similar high-level athletic per-
formance is not only possible but also probable.

Residual donor site weakness after autograft harvesting
for ACL reconstruction is a concern for athletes and physi-
cians as it may directly affect athletic performance. Studies
have suggested both quadriceps and hamstring weakness
with bone-tendon-bone and hamstring autografts, respec-
tively. For example, Keays et al11 compared reconstructed
patients versus uninjured controls and found a 6% decrease
in quadriceps strength after ACL reconstruction with
a bone–patellar tendon–bone autograft. Ageberg and associ-
ates1 also showed that lower hamstring and quadriceps
muscle power might persist up to 3 years after autograft
harvesting. This current study did not specifically evaluate
donor site weakness; however, its results lend evidence that
even if a minor strength deficit exists, there is no evidence of
functional deficits in high-level athletes after ACL
reconstruction.

This study does not differentiate between grafts, sur-
geons, or techniques. However, it can provide information
with regard to the broad spectrum of athletes who undergo
successful ACL reconstruction regardless of graft choice,
surgical technique, or surgeon experience. Bradley and col-
leagues4 demonstrated that 84% of NFL team physicians
would use bone–patellar tendon autografts to reconstruct
the ACLs of their athletes. A more recent study by Erickson
and colleagues8 assessed surgeon practice patterns in ACL
reconstruction performed on National Collegiate Athletic
Association (NCAA) and NFL athletes and concluded that
86% of NFL and NCAA surgeons use bone–patellar
tendon–bone in their elite running backs and that 99%
use single-bundle reconstruction. Thus, regardless of the
possible variables in graft choice, surgical technique, and
surgeon experience, it is likely that the majority of the

TABLE 4
Correlation of Age With Performance Measures for All Players, the ACL Reconstruction Group, and the Control Groupa

All Players ACL Reconstruction Group Control Group

Correlation Coefficient P Value Correlation Coefficient P Value Correlation Coefficient P Value

40-yard dash 0.109 .13 0.098 .33 0.128 .21
Vertical leap –0.025 .75 –0.087 .46 0.028 .79
Broad jump –0.151 .06 –0.171 .16 –0.138 .19
Shuttle drill –0.051 .55 –0.081 .54 –0.028 .80
3-cone drill 0.031 .72 0.052 .70 0.011 .92

aACL, anterior cruciate ligament.

4 Keller et al The American Journal of Sports Medicine
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•  Age at time of combine also showed no significant 
correlation with combine performance (Table 4) 


