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Background: Previous surveys of the practice patterns for anterior cruciate ligament (ACL) reconstruction in collegiate and pro-
fessional team physicians have shown bone–patellar tendon–bone (BPTB) autograft being the most common graft, with variable
return-to-sports timing.

Purpose: To evaluate the current practice patterns and return-to-sports timing of National Football League (NFL) head team
physicians for ACL reconstruction.

Study Design: Cross-sectional study.

Method: All 32 NFL head team orthopaedic surgeons were surveyed and asked their primary ACL graft preference, revision ACL
graft preference, use of lateral extra-articular tenodesis (LET) or anterolateral ligament reconstruction (ALL), use of suture brace
augmentation, return-to-sport timing, and whether functional testing was utilized in determining readiness of return to play. The
years of experience of the physician were also evaluated.

Results: All 32 head team physicians responded, with 31 (97%) using ipsilateral BPTB autograft in the primary setting and 1 using
ipsilateral quadriceps autograft. In the revision setting, 24 (75%) physicians preferred a contralateral BPTB autograft, while 5
(16%) used an ipsilateral quadriceps autograft, 1 (3%) used a contralateral quadriceps autograft, and 2 (6%) used a BPTB allo-
graft. One respondent (3%) used suture brace augmentation ‘‘most of the time’’ in the primary setting and always in the revision
setting. No respondents utilized an ALL or LET in the primary setting and 2 (6%) respondents always performed an LET in revi-
sions. Five others (16%) have performed at least 1 ALL or LET in an NFL athlete. Mean return to sports was at 9 months post-
operatively, with no physicians allowing players to return before 7 months. All but 1 respondent used functional testing in return-
to-sports decision-making.

Conclusion: All but 1 of the 32 NFL head team physicians used BPTB autograft in primary ACL reconstruction. The majority preferred
contralateral BPTB autograft in revisions, with a few considering extra-articular procedures or suture bracing in addition. On average,
head team physicians allowed players to return at 9 months postoperatively, with none allowing return before 7 months. Nearly all
utilized functional testing to aid in return-to-play decision-making. These homogenous findings in this high-risk and public athletic
cohort aid in patient education and clinical decision-making for best treatment of ACL injuries, particularly in contact athletes.
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Anterior cruciate ligament (ACL) reconstruction is one of
the most published topics in the orthopaedic sports medi-
cine literature.1 With newer high-level multicenter data
evaluating ACL graft outcomes as well as new options for
ACL augmentation, it is unclear whether practice patterns
in those caring for elite athletes has changed.1,21 There

have been previous reports outlining graft preferences
and return-to-play timing in this group; however, these
studies are nearly a decade old.4,5 Players in the National
Football League (NFL) are at some of the highest risk for
ACL injury and reinjury, with possible long-term knee
health and financial implications.13,18 One 2002 study
reported that 84% of NFL team physicians use a bone–
patellar tendon–bone (BPTB) autograft.2 In a 2014 study
of NFL and National Collegiate Athletic Association
(NCAA) football team physicians, 86% preferred a BPTB
autograft, and 55% of respondents allowed athletes to
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return to play at 6 months.5 One year later, the same group
evaluated the practice patterns of 94 professional team
physicians in the National Hockey League (NHL), Major
League Soccer (MLS), and International Ski and Snow-
board Federation (FIS) and found that 70.2% of physicians
preferred a BPTB autograft, while 14.9% used the ham-
string and 4.3% used the quadriceps.4

It is unclear whether practice patterns have changed
regarding graft selection due to the increased interest in
quadriceps autograft and data concerning failure rates of
hamstring tendon autograft.14,16,20,21 Further, it is also
unknown whether newer considerations with ACL recon-
struction augmentation with suture bracing or lateral
extra-articular tenodesis (LET)/anterior lateral ligament
reconstruction (ALL) has gained traction with NFL team
physicians.11,12 In addition, data regarding return-to-play
timing and testing have expanded in recent years; therefore,
its influence in changes to practice patterns is unknown.9

The purpose of this study was to survey all 32 NFL head
team physicians to determine current ACL practice pat-
terns, which may provide helpful patient education and
surgical decision-making information for those caring for
athletes. It was hypothesized that these physicians would
prefer BPTB autografts, but an increased interest would
be seen in quadriceps autografts as well as supplementa-
tion with suture bracing and LET.

METHOD

This study was deemed to be exempt from institutional
review board approval. All 32 NFL head team physicians
were surveyed by phone by the senior author (J.P.B.) in
February 2023. Team physicians were asked the number
of years they had fulfilled their role, and they were sur-
veyed as to their primary ACL graft preference, revision
ACL graft preference, use and incidence of LET or ALL,
use of suture brace augmentation, return to sports timing,
and if functional testing was utilized in determining read-
iness of return to play. These questions were also asked
regarding ACL reconstruction in the revision setting.
Table 1 provides a summary of the questions asked to
each team physician. The responses to each question
were recorded and tabulated in a spreadsheet.

RESULTS

All 32 NFL head team physicians responded; the responses
are summarized in Table 2. Overall, 31 (97%) respondents
utilized ipsilateral BPTB autografts in the primary setting,
with 1 (3%) respondent preferring an ipsilateral quadriceps

autograft. In the revision setting, 24 (75%) respondents pre-
ferred a contralateral BTB autograft, while 5 (16%) used an
ipsilateral quadriceps autograft, 1 (3%) used a contralateral
quadriceps autograft, and 2 (6%) used a BPTB allograft.
One team physician (3%) used suture brace augmentation
‘‘most of the time’’ in the primary setting and always in
the revision setting. None of the respondents regularly uti-
lized an ALL or LET in the primary setting, and 2 (6%)
physicians typically performed an LET in revisions. Six
physicians (19%) stated they would consider the use of an
LET/ALL in the primary setting and 8 (25%) physicians
would in revisions. Five other respondents (16%) have per-
formed at least 1 ALL or LET in an NFL athlete.

The mean time to return to sports was at 9 months post-
operatively, with none of the respondents allowing NFL
players to return before 7 months (Table 2). All but 1
(97%) respondent used functional testing in return-to-
sports decision-making.

NFL head team physicians had a mean experience of 14
years, with a median experience of 12 years (range, 1-32
years). There were 8 respondents who had served over 20
years in their role as head team physician.

TABLE 1
Questions Asked to NFL Head Team Physicians

Regarding ACL Treatment Preferences

Question Possible Responses

Primary graft choice
(ipsilateral or
contralateral)

BPTB autograft/hamstring
tendon autograft/quadriceps
autograft/allograft

Revision graft choice
(ipsilateral or
contralateral)

BPTB autograft/hamstring
tendon autograft/quadriceps
autograft/allograft

Use of suture brace
augmentation

Yes/No

Use of suture brace
augmentation in
revision

Yes/No

Consider use of LET/ALL Yes/No
Consider use of LET/ALL

in revision
Yes/No

Mean time to RTS [number of months]
Use of functional tests in

RTS decisions
Yes/No

ACL, anterior cruciate ligament; ALL, anterolateral ligament
reconstruction; BPTB, bone–patellar tendon–bone; LET, lateral
extra-articular tenodesis; NFL, National Football League; RTS,
return to sports.
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DISCUSSION

The findings of this study were that the primary ACL graft
choice for nearly all head NFL team physicians was
a BPTB autograft (31/32; 97%), while the most common
revision ACL graft choice was a contralateral BPTB auto-
graft (24/32; 75%). One team physician commonly used
suture brace augmentation with quadriceps autograft in
the primary setting and regularly in revisions. Concomi-
tant ALL or LET in the primary setting was rarely per-
formed, but 2 team physicians did perform it in revisions.
Return to sport after ACL reconstruction was typically
between 9 and 10 months, with the earliest return being
7 months. All but 1 respondent used special testing to aid
in decision-making regarding return to sport.

These results are similar to those in the limited litera-
ture evaluating ACL perioperative care in high-level foot-
ball players with important distinctions. The BPTB
autograft appears to remain the gold standard in the
NFL because of the high number of studies supporting
BPTB in this population.10 Numerous studies have evalu-
ated failure rates by graft type, with BPTB being reliably
low with also high return-to-play rates.7,15,16 In 2008,
BPTB was the primary graft choice by 87% of NFL team
physicians, while it increased to 97% in 2016.17 Similarly,
in a 2014 study of NFL and NCAA team physicians, 99.3%
used autograft and 86% used BTB; however, there was
a response rate of only 51%.5 With the recent increase in
the use of a quadriceps autograft, it was unclear if the
use of a BPTB autograft would decrease in the current
study.14,21 This is not the case with primary ACL

reconstruction in the NFL. In the revision setting, the con-
tralateral BPTB autograft was the preferred graft source.
With recent data showing higher rates of failure with
a hamstring tendon autograft, it is not surprising that
the hamstring is not currently a popular choice in the
NFL.16,20 Further, the use of an ACL allograft is still min-
imally utilized in the NFL, likely due to the extensive liter-
ature showing its higher rates of failure.3,5,8,22

The addition of augmentations of ACL reconstruction,
such as suture bracing or LET versus ALL reconstruction,
has not been widely investigated in the football popula-
tion.11,12,21 The current study shows that in the NFL, these
augments are rarely done and typically reserved for the
revision setting (6%). Studies do exist that LET/ALL may
improve anteroposterior translation as well as rotational
stability; however, no consistent difference in patient-
reported outcomes have been shown.11 With further out-
come data coming forth, the incidence may change.

Return-to-play timing in the current study is later than
in historical reports of high-level American football play-
ers, where return to play was commonly allowed closer to
the 6-month mark.5,6,19 In a previous survey evaluating
NFL team physicians return-to-play preferences, 49%
allowed return to play before 6 months in 2008 while
that number dropped to 14% in 2016.17 The current study
found that no NFL head team physicians allowed return
before 7 months, with the mean being 9 months with
a heavy emphasis on return-to-play testing. This change
appears to be consistent with trends of sports medicine
specialists due to recent data showing lower retear risk
when return to play is delayed closer to 9 months.11 Simi-
larly, the importance of multifactorial return-to-play test-
ing has been shown in recent data and the current study
reflects that trend, with 97% of team physicians incorpo-
rating that in their postoperative decision-making.9

With the ACL being one of the most published topics in
orthopaedics and the NFL athlete being at a highest risk of
injury and public implications of return to play, these data
give concrete information from some of the top orthopaedic
surgeons in the United States.13,18 The survey respondents
have filled the role of head team physician for a mean of 14
years, with 8 team physicians being in their position for
more than 20 years. This represents a benchmark for
which other football players may be treated. It is hoped
that the data from this highly experienced group of sur-
geons with typically complete and extensive follow-up of
their high-profile and high-risk athletes who are in the
public forum provides helpful information for orthopaedic
best practices as well as patient education.

Limitations

Limitations of this study include a lack of granular data
regarding specific positional or situational decision-
making. For example, decision-making regarding ACL
graft augmentation with suture bracing or ALL/LET was
not assessed. In addition, specific criteria used to make
return-to-play decisions were not evaluated. It is unclear
if most team physicians are using global positioning
system data to evaluate accelerations and speed in

TABLE 2
Responses of NFL Team Physicians Regarding

ACL Treatment Preferences

Question Responses

Primary graft choice 31 ipsilateral BPTB autograft; 1
ipsilateral quadriceps
autograft

Revision graft choice 24 contralateral BPTB
autograft; 5 ipsilateral
quadriceps autograft; 1
contralateral quadriceps
autograft; 2 BPTB allograft

Use of suture brace
augmentation

1 yes, 31 no

Use of suture brace
augmentation in
revision

1 yes, 31 no

Consider use of LET/ALL 6 yes, 26 no
Consider use of LET/ALL

in revision
8 yes, 24 no

Mean time to RTS 9 mo (range, 7-10 mo)
Use of functional tests in

RTS decisions
31 yes, 1 no

ACL, anterior cruciate ligament; ALL, anterolateral ligament
reconstruction; BPTB, bone-patellar tendon-bone; LET, lateral
extra-articular tenodesis; NFL, National Football League; RTS,
return to sports.

The Orthopaedic Journal of Sports Medicine ACL Treatment Preferences of NFL Physicians 3



conjunction with biometric testing, but we suggest this.
Despite these surgeons caring for elite athletes with the
assumption that the most ideal treatment options are uti-
lized, some of these processes may not be generalizable
for amateur athletes playing multiple or different sports
who have other personal considerations. As an example,
timing of return to sport may not be directly translatable,
as high-level athletes have nearly unlimited and constant
resources available in postoperative care, such as physical
therapy and modalities. Further, world-class athletes
likely have protoplasm that allows quicker recovery and
healing potential compared with others. This has previ-
ously been coined as ‘‘athletic reserve,’’ where elite athletes
tend to have quicker recovery, better outcomes, and higher
rates of return to play.2 The current study was also not
anonymized, which may lead to inherent bias due to the
senior author calling directly. Another factor that should
be considered is that not all ACL reconstructions per-
formed on NFL athletes are performed by NFL surgeons.
Therefore, the data presented here may not entirely reflect
the treatment of all NFL athletes. Future studies evaluat-
ing the practice patterns of other sports both in the United
States and internationally would be of interest.

CONCLUSION

All but 1 of the 32 NFL head team physicians reported
using a BPTB autograft in primary ACL reconstruction
(97%). The majority preferred a contralateral BPTB auto-
graft with revisions and a few considered extra-articular
procedures or suture bracing in addition. On average,
head team physicians allowed players to return at 9
months postoperatively, with none of them allowing return
before 7 months. Nearly, all survey respondents utilized
functional testing to aid in return-to-play decision-making.
These homogenous findings in this high-risk and public
athletic cohort aid in patient education and clinical deci-
sion-making for best treatment of ACL injuries, particu-
larly in contact athletes.

ORCID iDs

Justin W. Arner https://orcid.org/0000-0002-7007-4596

James P. Bradley https://orcid.org/0000-0003-0765-3699

REFERENCES

1. Anderson MJ, Browning WM, 3rd, Urband CE, Kluczynski MA, Bis-

son LJ. A systematic summary of systematic reviews on the topic

of the anterior cruciate ligament. Orthop J Sports Med. 2016;4(3):

2325967116634074.

2. Bradley JP, Klimkiewicz JJ, Rytel MJ, Powell JW. Anterior cruciate

ligament injuries in the National Football League: epidemiology and

current treatment trends among team physicians. Arthroscopy.

2002;18(5):502-509.

3. Cruz AI, Jr, Beck JJ, Ellington MD, et al. Failure rates of autograft and

allograft ACL reconstruction in patients 19 years of age and younger:

a systematic review and meta-analysis. JB JS Open Access.

2020;5(4):e20.00106.

4. Erickson BJ, Harris JD, Fillingham YA, et al. Orthopedic practice pat-

terns relating to anterior cruciate ligament reconstruction in elite ath-

letes. Am J Orthop (Belle Mead NJ). 2015;44(12):E480-E485.

5. Erickson BJ, Harris JD, Fillingham YA, et al. Anterior cruciate liga-

ment reconstruction practice patterns by NFL and NCAA football

team physicians. Arthroscopy. 2014;30(6):731-738.

6. Erickson BJ, Harris JD, Heninger JR, et al. Performance and return-

to-sport after ACL reconstruction in NFL quarterbacks. Orthopedics.

2014;37(8):e728-734.

7. Gabler CM, Jacobs CA, Howard JS, Mattacola CG, Johnson DL.

Comparison of graft failure rate between autografts placed via an

anatomic anterior cruciate ligament reconstruction technique: a sys-

tematic review, meta-analysis, and meta-regression. Am J Sports

Med. 2016;44(4):1069-1079.

8. Kaeding CC, Aros B, Pedroza A, et al. Allograft versus autograft ante-

rior cruciate ligament reconstruction: predictors of failure from a MOON

prospective longitudinal cohort. Sports Health. 2011;3(1):73-81.

9. Kaplan Y, Witvrouw E. When is it safe to return to sport after ACL

reconstruction? Reviewing the criteria. Sports Health. 2019;11(4):

301-305.

10. Khair M, Riboh J, Solis J, et al. Return to play following isolated and

combined anterior cruciate ligament reconstruction: 25 1 years of

experience treating National Football League athletes. Orthop J

Sports Med. 2020;8(10):2325967120959004.

11. Lai S, Zhang Z, Li J, Fu WL. Comparison of anterior cruciate ligament

reconstruction with versus without anterolateral augmentation: a sys-

tematic review and meta-analysis of randomized controlled trials.

Orthop J Sports Med. 2023;11(3):23259671221149403.

12. Mackenzie CEA, Huntington LS, Tulloch S. Suture tape augmentation

of anterior cruciate ligament reconstruction increases biomechanical

stability: a scoping review of biomechanical, animal, and clinical

studies. Arthroscopy. 2022;38(6):2073-2089.

13. Mai HT, Alvarez AP, Freshman RD, et al. The NFL Orthopaedic Sur-

gery Outcomes Database (NO-SOD): the effect of common ortho-

paedic procedures on football careers. Am J Sports Med. 2016;

44(9):2255-2262.

14. Mouarbes D, Menetrey J, Marot V, et al. Anterior cruciate ligament

reconstruction: a systematic review and meta-analysis of outcomes

for quadriceps tendon autograft versus bone-patellar tendon-bone

and hamstring-tendon autografts. Am J Sports Med. 2019;

47(14):3531-3540.

15. Persson A, Fjeldsgaard K, Gjertsen JE, et al. Increased risk of revi-

sion with hamstring tendon grafts compared with patellar tendon

grafts after anterior cruciate ligament reconstruction: a study of

12,643 patients from the Norwegian Cruciate Ligament Registry,

2004-2012. Am J Sports Med. 2014;42(2):285-291.

16. Samuelsen BT, Webster KE, Johnson NR, Hewett TE, Krych AJ.

Hamstring autograft versus patellar tendon autograft for ACL recon-

struction: is there a difference in graft failure rate? A meta-analysis of

47,613 patients. Clin Orthop Relat Res. 2017;475(10):2459-2468.

17. Schrock JB, Carver TJ, Kraeutler MJ, McCarty EC. Evolving treat-

ment patterns of NFL players by orthopaedic team physicians over

the past decade, 2008-2016. Sports Health. 2018;10(5):453-461.

18. Secrist ES, Bhat SB, Dodson CC. The financial and professional

impact of anterior cruciate ligament injuries in National Football

League athletes. Orthop J Sports Med. 2016;4(8):2325967116663921.

19. Shah VM, Andrews JR, Fleisig GS, McMichael CS, Lemak LJ. Return

to play after anterior cruciate ligament reconstruction in National

Football League athletes. Am J Sports Med. 2010;38(11):2233-2239.

20. Sullivan JP, Huston LJ, Zajichek A, et al. Incidence and predictors of

subsequent surgery after anterior cruciate ligament reconstruction:

a 6-year follow-up study. Am J Sports Med. 2020;48(10):2418-2428.

21. Tuca M, Valderrama I, Eriksson K, Tapasvi S. Current trends in ante-

rior cruciate ligament surgery. A worldwide benchmark study. J Isa-

kos. 2023;8(1):2-10.

22. Zeng C, Gao SG, Li H, et al. Autograft versus allograft in anterior cru-

ciate ligament reconstruction: a meta-analysis of randomized con-

trolled trials and systematic review of overlapping systematic

reviews. Arthroscopy. 2016;32(1):153-163.e118.

4 Arner and Bradley The Orthopaedic Journal of Sports Medicine


