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Return to Play After Chondroplasty of the
Knee in National Football League Athletes

Anthony J. Scillia,* MD, Kyle T. Aune,*" MPH, John S. Andrachuk,* MD, E. Lyle Cain,* MD,
Jeffrey R. Dugas,” MD, Glenn S. Fleisig,” PhD, and James R. Andrews,” MD
Investigation performed at the American Sports Medicine Institute, Birmingham, Alabama, USA

Background: Knee injuries, including articular cartilage damage, are common in football players and are potentially career threat-
ening. The rate of return to play (RTP) as well as the factors affecting return after arthroscopic chondroplasty of the knee is per-
formed in National Football League (NFL) athletes are not known.

Purpose: To determine the rate of return to regular season NFL competition after arthroscopic knee surgery including chondro-
plasty of articular cartilage lesions. In addition, identification of factors that influence successful return was investigated.

Study Design: Case series; Level of evidence, 4.

Methods: Athletes in the NFL who underwent arthroscopic chondroplasty at a single institution were identified. Retrospective
chart review and review of the NFL online database were utilized to determine the rate of RTP and factors affecting an athlete’s
ability to return. Chi-square and Student t tests were used to assess differences among players who were and were not able to
RTP, and logistic regression was employed to determine a player’s odds of return.

Results: There were 52 patients (54 procedures) identified from the surgical database who met the inclusion criteria for the study
operated on between August 1, 2001, and March 31, 2011. Of these players, 36 (67 %) were able to return to regular season NFL
game play at an average of 8.2 months, including 13 (24%) who were still active in the NFL. The average time to follow-up was 5.9
years, and all players were allowed at least 2 years of follow-up. There was no significant correlation of RTP to athlete age, lesion
size, lesion location, position played, or round selected in the NFL draft. Players who underwent concomitant microfracture were
4.4 times less likely to return to the NFL than were those who did not undergo this procedure (95% Cl, 1.3-15.5). Athletes who
played more than 11.6 games per season were 4.7 times more likely to RTP than were those who played fewer games per season
(95% Cl, 1.4-16.6). Athletes who returned to play competed in 56 fewer games, 3.3 fewer seasons, and played in 3.2 fewer games
per season compared with their level of competition before surgery.

Conclusion: A majority (67%) of NFL players are able to RTP after arthroscopic knee surgery including chondroplasty of articular
cartilage lesions. Athletes who play more games per season are more likely to RTP after chondroplasty of articular cartilage le-
sions of the knee, but those undergoing concomitant microfracture are less likely to return. No statistical significance was deter-
mined when comparing the athletes who returned to play with respect to age at surgery, lesion location, lesion size, lesion grade,
position that the athlete played, or draft round.

Keywords: osteochondral defect; chondroplasty; return to play; NFL; knee; injury

Knee injuries in athletes participating in American football The prevalence of full-thickness articular cartilage defects
are common. The annual prevalence of knee injuries in of the knee identified by magnetic resonance imaging
high school football players ranges from 13% to 22%, and (MRI) at the NFL Combine has been reported to be 20%.%
it was found to be 54% among athletes who attended the The articular cartilage of the knee is at risk of injury dur-
annual combine for prospective players held by the ing collision and cutting sports such as American football.?
National Football League (NFL).? Articular cartilage dam- Not only are knee injuries common in football, but they
age composes a significant percentage of these injuries. also appear to be more common when athletes reach its

highest level, the NFL.
Hirshorn et al® found that 8% of NFL Combine attendees
had multiple chondral lesions in the knee, 4% had isolated
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35205, USA (e-mail: kylea@asmi.org). lateral femoral condyle lesions, 5% hgd isolated patellofe-
*American Sports Medicine Institute, Birmingham, Alabama, USA. moral chondral damage, and 3% had isolated medial femo-
The authors declared that they have no conflicts of interest in the ral condyle lesions. Body mass index (BMI) greater than

authorship and publication of this contribution. 30.5, weight greater than 222.5 Ibs, and playing the line-

The American Journal of Sports Medicine, Vol. 43, No. 3 backetr Posfc;on have.b.een shown 'to be risk frflct(.)rs for chon-

DOI: 10.1177/0363546514562752 dral injury.® In addition, there is an association between

© 2015 The Author(s) previous knee surgery and the presence of full-thickness
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articular cartilage injuries of the knee in NFL Combine par-
ticipants.'® This association was statistically significant for
previous meniscectomy but not for prior anterior cruciate
ligament reconstruction.®

The management of articular cartilage injuries is chal-
lenging due to the limited capability of the cartilage to
heal itself.'® Treatment of these injuries in NFL athletes
is complicated by the financial implications of return to
play (RTP). Arthroscopic chondroplasty or chondral
debridement is a minimally invasive technique utilized to
alleviate the pain, mechanical symptoms, and recurrent
effusions associated with symptomatic articular cartilage
lesions of the knee and has been reported to be effica-
cious.'®'? The technique as performed in this study
involves the debridement of unstable cartilage fragments
until a stable rim is achieved. Weightbearing and range
of motion are not restricted postoperatively, and physical
therapy is initiated without delay. Return to play is
allowed once the athlete has achieved symmetric range of
motion and strength in the knee. This procedure is per-
formed along with the treatment of a spectrum of wear-
and-tear type injuries that commonly occur in NFL ath-
letes, comprising a “clean out” after the season is over.

The purpose of this study was to determine what the
rate of RTP is in the NFL after arthroscopic clean out,
including chondroplasty of articular cartilage lesions of
the knee. Furthermore, this investigation sought to iden-
tify if there was a difference in rate of return with respect
to the presence of a concomitant procedure performed,
lesion size, lesion location, lesion grade, player age, posi-
tion played, prior NFL experience, or round the athlete
was drafted into the league.

MATERIALS AND METHODS

This study was conducted after approval by the Institutional
Review Board at St Vincent’s Health System (Birmingham,
Alabama, USA). The protocol for this study was similar to
the design used in studies previously conducted at this insti-
tution."1® All arthroscopic knee surgeries that included
mechanical chondroplasty (chondral debridement) proce-
dures performed on professional football players between
August 1, 2001, and March 31, 2011, were identified from
a database of all knee surgeries performed at our institution.
Patients who underwent concomitant meniscal or cruciate
ligament surgery were excluded. The same surgical tech-
nique was utilized by multiple surgeons, debriding unstable
fragments of cartilage back to a stable rim with an arthro-
scopic shaver. Thermal chondroplasty was occasionally
utilized as an adjunctive procedure to mechanical chondro-
plasty. Data gathered from this database included name,
date of surgery, age at surgery, and specific surgical details
(postoperative diagnoses, type of procedure, concomitant pro-
cedure[s] performed, etc). Patients who never saw playing
time in the NFL (either before or after chondroplasty) were
not included in the study.

The follow-up data for the study were obtained from
records of current and historic players maintained online
by the NFL.! The following information was collected
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Figure 1. Subject selection flowchart.

from the website: player’s position, draft round, playing
history before and after injury, and date of RTP. Because
of the difficulty associated with determining each athlete’s
exact date of injury, time to RTP was defined as the num-
ber of days that elapsed between an athlete’s surgery and
the day he returned to game play. RTP was defined as
the first time an athlete played in an NFL game after chon-
droplasty. Preseason or Pro Bowl game play was accepted
as successful RTP, provided that the athlete played in
a subsequent regular season game. The RTP and other fol-
low-up data are inclusive through the end of the 2012-2013
NFL season.

Statistical analysis was performed using JMP v10 (SAS
Institute Inc). Descriptive statistics (count, proportion,
mean, and standard deviation) were prepared for all vari-
ables including preoperative and postoperative data, RTP
data, and operative data. Before analysis, a was set at
0.05. Chi-square tests were used to determine differences
among categorical variables with respect to the likelihood
of RTP. Independent Student ¢ tests were performed to
assess differences in RTP among continuous data. Odds
ratios for RTP likelihood were calculated using logistic
regression.

RESULTS

Inclusion and exclusion criteria (Figure 1) were applied,
yielding 54 total arthroscopic clean out procedures. A num-
ber of patients who self-reported as professional football
players in medical records were either undrafted free
agents at the time of surgery or played in either the Cana-
dian Football League or the European Football League.
The remainder of the excluded patients never played in
a regular season NFL game.

All athletes were given medical release to RTP after
surgery. Of the 54 procedures included in this study, 36
(67%) involved athletes who were able to return to regular
season NFL game play, while 13 (24%) of those able to
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TABLE 1
Player Demographics®
RTP No RTP P Overall
Total 67 (36/54) 33 (18/54)
Age, y, mean = SD 28.3 + 3.8 28.2 + 3.1 91 28.2 = 3.5
Position .34
DB 50 (4/8) 50 (4/8) 15 (8/54)
DL 58 (7/12) 42 (5/12) 22 (12/54)
LB 44 (4/9) 56 (5/9) 17 (9/54)
OL 73 (8/11) 27 (3/11) 20 (11/54)
ST 100 (1/1) 0 (0/1) 2 (1/54)
QB 100 (1/1) 0 (0/1) 2 (1/54)
RB 67 (2/3) 33 (1/3) 6 (3/54)
TE 100 (3/3) 0 (0/3) 6 (3/54)
WR 100 (6/6) 0 (0/6) 11 (6/54)
Position category® 17
Speed position 63 (17/27) 37 (10/27) 50 (27/54)
Non-speed position 70 (19/27) 30 (8/27) 50 (27/54)
Draft round .34
1 86 (12/14) 14 (2/14) 26 (14/54)
2 56 (9/16) 44 (7/16) 30 (16/54)
3 80 (4/5) 20 (1/5) 9 (5/54)
4 67 (4/6) 33 (2/6) 11 (6/54)
5 75 (3/4) 25 (1/4) 7 (4/54)
6 50 (1/2) 50 (1/2) 4 (2/54)
7 0 (0/2) 100 (2/2) 4 (2/54)
Undrafted 60 (3/5) 40 (2/5) 9 (5/54)

“Values are reported as % (No./total No.) unless otherwise indicated. DB, defensive back; DL, defensive lineman; LB, linebacker; OL,
offensive lineman; QB, quarterback; RB, running back; RTP, return to play; ST, special teams; TE, tight end; WR, wide receiver.
®Speed position: quarterbacks, running backs, wide receivers, linebackers, defensive backs; Non—speed position: offensive and defensive

linemen, tight ends.

return were still active in the NFL as of May 2013. The
average time of follow-up was 5.9 years, and all players
had at least 2 years of follow-up. The majority of surgeries
were performed immediately after the conclusion of the
NFL season (December-February; n = 30). Among those
able to return, the average length of time until return
was 8.2 months, although 2 players were able to RTP in
the Pro Bowl in the month after their surgery.

Comparisons of athlete demographics with respect to
RTP are shown in Table 1. The average age of all players
undergoing chondroplasty was 28.2 years and was not sta-
tistically different between players who did and did not
RTP. The most common positions played by athletes
included in this study were lineman (42%), linebackers
(17%), and defensive backs (15%). There were no signifi-
cant differences among players of different positions with
respect to RTP.

Athletes in this study played, on average, 75.8 NFL
games in 5.9 seasons before surgery. The number of games
(P = .10) and seasons (P = .41) played were not different
between players who were and were not able to return.
The average number of NFL games played per season for
each player before surgery was significantly different
between players who were and were not able to RTP; play-
ers who were able to RTP played 12.8 games per season,
while those unable to RTP played only 9.3 games per sea-
son (P =.019) before injury. Athletes who played more than

11.6 games per season before injury (the mean for this pop-
ulation) were 4.7 times more likely to RTP than those who
played fewer games per season (P = .010; 95% CI, 1.4-16.6)
before injury (Table 2). Further significant associations
exist with respect to playing time among players who
were able to return when compared before and after sur-
gery. After returning to the NFL, athletes competed in
56 fewer games (P < .001), 3.3 fewer seasons (P < .001),
and played in 3.2 fewer games per season (P = .003) than
they did before undergoing surgery (Table 3).

The round in which each player was drafted to play in
the NFL was recorded and examined in this study. Many
of the players were drafted in the first (26%) or second
round (30%). Overall chi-square analysis did not reveal
any significant associations between draft round and
RTP (P = .34), nor was a significant relationship deter-
mined when players drafted in the fourth round or earlier
were compared with those drafted after the fourth round.

All 54 operations required additional arthroscopic pro-
cedures at the time of surgery, the most common of which
were microfracture (35%), loose body removal (30%), ther-
mal chondroplasty (20%), and plica excision (13%). Six
players (11%) had an additional open procedure. Concomi-
tant procedures are summarized in Table 4. Of note, 5 of
the 11 thermal chondroplasty procedures were performed
from 2002 to 2003. Concomitant procedures did not have
a significant effect on a player’s likelihood of return except
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TABLE 2
Odds of Return to Play
Reference Group At-Risk Group Odds Ratio P 95% CI
>11.6 games/season before <11.6 games/season before 4.7 .010 1.4-16.6
No microfracture Microfracture 4.4 .015 1.3-15.5
>75.8 games before <75.8 games before 2.2 17 0.7-7.7
Drafted in the first 4 rounds Drafted in the last 4 rounds 2.1 .268 0.6-7.6
>5.9 seasons before <5.9 seasons before 2.0 .247 0.6-6.5
Non-speed position Speed position 14 .563 0.5-4.5
TABLE 3
Mean Playing Time Before and After Surgery
Before Surgery After Surgery Mean Difference + SE P
Games, n 84.78 28.39 56.4 + 10.2 <.001
Seasons, n 6.14 2.83 3.3 = 0.7 <.001
Games/season, n 12.78 9.59 32=+1 .003
TABLE 4
Concomitant Procedures®
RTP No RTP P Overall
Arthroscopic procedure
Microfracture 44 (8/18) 56 (10/18) .030 33 (18/54)
Loose body removal 75 (12/16) 25 (4/16) 532 30 (16/54)
Thermal chondroplasty 55 (6/11) 45 (5/11) 475 20 (11/54)
Excision of plica 86 (6/7) 14 (1/7) 403 13 (7/54)
Chondral fracture/OCD ORIF 100 (3/3) 0 (0/3) .543 6 (3/54)
Abrasion arthroplasty 67 (2/3) 33 (1/3) >.999 6 (3/54)
Synovectomy 100 (2/2) 0 (0/2) 547 4 (2/54)
ACL debridement 100 (1/1) 0 (0/1) >.999 2 (1/54)
Lateral release 100 (1/1) 0 (0/1) >.999 2 (1/54)
Hardware removal 0 (0/1) 100 (1/1) .333 2 (1/54)
Marrow stimulation 48 (10/21) 52 (11/21) .76 39 (21/54)
Open procedure 83 (5/6) 17 (1/6) .65 11 (6/54)

“Values are reported as % (No./total No.). ACL, anterior cruciate ligament; OCD ORIF, open reduction and internal fixation of osteochon-

dral dissecans lesion; RTP, return to play.

for those with a concomitant microfracture procedure. Ath-
letes undergoing microfracture were 4.4 times less likely to
return to the NFL than athletes not undergoing this proce-
dure (P =.015; 95% CI, 1.3-15.5). Each player had, on aver-
age, 3.5 chondral lesions that were surgically debrided.
The majority of the players’ highest graded lesion was
grade III (33%) or grade IV (63%). Most of the players’ larg-
est lesions were between 1 and 2 cm (48%), while 43% had
at least one lesion larger than 2 cm, and 10% had no lesion
larger than 1 cm. Lesion location is summarized in Table 5,
and it is important to note that many players had lesions in
multiple locations. Neither number of lesions (P = .82),
lesion grade (P = 0.75), lesion size (P = .28), or lesion loca-
tion (P = .89) contributed to an athlete’s likelihood of RTP.

DISCUSSION

The purpose of this study was to report the rate of RTP of
NFL players after arthroscopic “clean out” of the knee
including chondroplasty and to identify factors that may
influence the rate of RTP. Arthroscopic chondroplasty, or
debridement of unstable cartilage lesions, of the knee has
been utilized successfully in both the athletic and general
population in symptomatic patients.®%1% Good to excellent
results after arthroscopic debridement of knee osteochon-
dral defects in soccer players have been reported.'® These
results deteriorate when this procedure is performed in
patients with significant arthritis of the knee.”®!! Con-
cerns about the longevity of this treatment arise, as
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TABLE 5
Articular Cartilage Characteristics®
RTP No RTP P Overall

Highest grade lesion 7530

I 100 (1/1) 0 (0/1) 2 (1/46)

I 100 (1/1) 0 (0/1) 2 (1/46)

11 73 (11/15) 27 (4/15) 33 (15/46)

v 66 (19/29) 34 (10/29) 63 (29/46)
Largest lesion, cm 2841

<1 100 (4/4) 0 (0/4) 10 (4/40)

1-2 68 (13/19) 32 (6/19) 48 (19/40)

>2 59 (10/17) 41 (7/17) 43 (17/40)
Lesion location

Femur 73 (22/30) 27 (8/30) 5115 65 (30/46)

Tibia 67 (10/15) 33 (5/15) >.9999 33 (15/46)

Trochlea 71 (22/31) 29 (9/31) >.9999 67 (31/46)

Patella 64 (16/25) 36 (9/25) 5223 54 (25/46)

“Values are reported as % (No./total No.). RTP, return to play.

athletes who returned to play competed in 56 fewer games
(P < .001), 3.3 fewer seasons (P < .001), and played in 3.2
fewer games per season (P = .003) in this study. However,
these players had also completed an average of 6.1 seasons
before surgery. Comparatively, the average length of a typ-
ical NFL player is 3.5 seasons,'* so this difference in play-
ing time before and after surgery is not necessarily
unexpected and has been documented in a similar study
of NFL players with regard to RTP after lateral partial
meniscectomy.’

While all athletes received clearance, 67% were able to
return to regular season NFL play. Consideration should
be given to the elite level of performance and high level
of competition that must be met by the athlete when inter-
preting RTP in the NFL. In addition, the study design does
not allow for control of other factors that could have led to
failure to return, such as other injuries and talent level of
other players at the same position on the injured athlete’s
team. Steadman et al'® reported that most players who
retired from the NFL after microfracture of the knee did
so because of numerous factors including familial factors
and age. In the present study, 48% of marrow stimulation
patients (microfracture and abrasion arthroplasty; n = 10/
21) were able to RTP. However, in this study no significant
difference was found in RTP related to age of the athlete.

Although the average length of time until return was
8.2 months, 2 players were able to RTP in the Pro Bowl
in the month after their surgery. This suggests that it is
possible to return to competition relatively quickly after
surgery. It is the opinion of the authors that rehabilitation
after this procedure requires significantly less time than
8.2 months; however, the timing of the surgery as soon
as the season ended is the likely cause of this lengthy
RTP reported. To this end, an overall average RTP of
76.6 days after articular cartilage injury of the knee in
NFL athletes has been described with an average of 36
days until return after nonoperative treatment compared
with 124 days for various surgical treatments.”? However,
return to play was not limited to regular season games.

In a survey of NFL team physicians, the most popular
surgical treatment for articular cartilage lesions of the
knee was microfracture (43%) followed by debridement
(31%) when all defects were analyzed together.® A 76%
RTP rate in the NFL at an average of 10 months after
microfracture has been reported in 19 athletes.!® There
are no previous reports of RTP in the NFL after arthro-
scopic chondroplasty.

The most common positions played by athletes included
in this study were lineman (42%), linebackers (17%), and
defensive backs (15%). Previous reports have demon-
strated a similar prevalence by position.> Another study
identified linebackers to be the highest risk of having
MRI evidence of knee cartilage injury.® However, there
were no significant differences between positions played
with respect to RTP in this report.

Most often, the athletes in this study had multiple artic-
ular cartilage lesions with an average of 3.5 lesions per
knee. In support of this finding, multiple chondral lesions
in the knee were identified by MRI at the NFL Combine
in 8% of players.® However, no difference in RTP was found
for lesion location, size, or grade in our study. Further-
more, there was no difference found among concomitant
procedures performed including microfracture, ACL
debridement, and open procedures, which would signifi-
cantly alter the postoperative rehabilitation course.

Athletes that played more than 11.6 games per season
before injury were more likely to return to the NFL after
chondroplasty. Previous studies have reported similar
findings supporting that the athlete’s preinjury talent level
and experience is an important factor for RTP. Aune et al'
and Shah et al'® reported being selected in the first 4
rounds of the NFL draft was predictive of RTP after lateral
meniscectomy and ACL reconstruction, respectively, and
Shah et al'® found that those players competing in more
games per season before surgery were more likely to
return. As was stated in these previous studies, it is likely
that more highly skilled players (higher draft round pick,
more playing time in season) represent a greater financial
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investment by a professional organization that may war-
rant higher quality rehabilitative services and programs
that could allow them to RTP at higher rates than other,
less highly skilled, players.

In evaluation of the predictive value of prior injury on
NFL career, Brophy et al* reported that the effect of injury
on the likelihood of playing in the league varied by posi-
tion. Anterior cruciate ligament injury significantly low-
ered the likelihood of playing in the league for
linebackers (P = .04) and defensive linemen (P = .03).
Meniscal injury significantly reduced the probability of
playing (P < .05) and length of career (P = .002) for athletes
in the defensive secondary. Shoulder instability had a sig-
nificant effect on playing in the league for offensive (P =
.03) and defensive linemen (P = .02) and shortened the
length of career for defensive linemen (P = .016). In
another study, Brophy et al® evaluated the effect of ante-
rior cruciate ligament reconstruction and meniscectomy
on length of career in NFL athletes between 1987 and
2000. They reported that a history of meniscectomy, but
not ACL reconstruction, shortens the expected career of
a professional football player. A combination of ACL recon-
struction and meniscectomy may be more detrimental to
an athlete’s durability than either surgery alone.

It is possible that the failure to detect a difference based
on lesion type and additional procedures performed could
be due to the weaknesses of the study. Since the majority
of these procedures occurred in the offseason, enough
time would have elapsed before RTP was possible, which
could allow for rehabilitation of more involved injuries
and surgical procedures. In addition, the online NFL data-
base does not provide information about return to practice
or scrimmage or reasons for a failed attempt to RTP. Addi-
tional weaknesses of this study include the lack of a control
group and the retrospective study design. Several surgeons
performed the surgical procedures, and rehabilitation pro-
tocols were varied depending on the type of procedure per-
formed at the same time as chondroplasty.

CONCLUSION

This study reports that 67% of NFL athletes RTP after
undergoing arthroscopic chondroplasty (chondral debride-
ment) of articular cartilage lesions. This was most com-
monly performed in lineman, and multiple lesions were
typically treated at the time of surgery. Athletes undergo-
ing concomitant microfracture and those who played less
than 11.6 games per season before injury were less likely
to return to the same level of competition. These findings
may provide useful information for team physicians,

The American Journal of Sports Medicine

athletic trainers, physical therapists, athletes, and athletic
departments.
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