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Background: Chronic strain and/or tendinopathy of the adductor longus tendon can be a cause of long-standing groin pain in the
elite athlete, resulting in significant time lost from competition. Accurate diagnosis and treatment can expedite return to play.

Purpose/Hypothesis: To evaluate return to sport and performance in National Collegiate Athletic Association (NCAA) Division I
football players and National Football League (NFL) players following adductor longus release with or without sports hernia repair.
We hypothesized that adductor release will be an effective method of treatment for recalcitrant groin/adductor pain in these
athletes.

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

Methods: A cohort study was performed of all NFL players and NCAA Division I college athletes who had undergone an adductor
longus tendon release with or without sports hernia repair by 1 of 2 fellowship-trained orthopaedic surgeons between May 1999
and January 2013. All patients reported groin pain below the inguinal ligament and localized to their adductor longus. Symptoms
lasted longer than 10 weeks and limited their ability to effectively perform during sport, as assessed by their coach and self-
assessment. Questionnaires were given to all 26 patients to assess long-term surgical outcomes. A subgroup analysis was per-
formed for NFL players, in which “performance scores” were calculated according to individual player statistics while playing.
Scores obtained before the diagnosis of chronic adductor longus tendinopathy or strain were compared with those after surgery.
Patients with prior abdominal or pelvic surgery, radiographic evidence of degenerative joint disease of the hip, labral tears or
femoral acetabular impingement, prostatic or urinary tract disease, or nerve entrapment of the ilioinguinal, genitofemoral, or lateral
femoral cutaneous nerves were excluded from the study.

Results: A total of 32 athletes underwent an adductor longus tenotomy during the study period. Of these patients, 28 were college-
or professional-level athletes who underwent an adductor longus tenotomy, with a mean ± SD follow-up time of 6.2 ± 4.2 years
(range, 12-178 months). Of the 32 patients, 20 had a concomitant sports hernia repair in addition to an adductor longus tenotomy.
Thirty-one patients (97%) were able to return to their previous sport, and 30 (94%) were able to return at their previous level of play.
Thirty patients (94%) reported that they were satisfied with their decision to have surgery. No player complained of weakness or a
decrease in running speed or power. Mean return to play was 12 weeks from date of surgery. In the subgroup analysis of 16 NFL
players, there were no statistically significant differences for the pre- versus postoperative comparisons of the athlete performance
scores (P ¼ .74) and the percentage of the games started versus played (P ¼ .46). After separation of players who had a con-
comitant hernia repair from players who did not, there was no statistically significant difference in performance scores or per-
centages of games started.

Conclusion: In this study of elite athletes, adductor longus tenotomy with or without a concomitant sports hernia repair provided
overall acceptable and excellent results. Athletes were able to return to their previous level of athletic competition and performance
with consistent relief of groin pain. Return to play in an NFL game averaged 12 weeks following surgery.
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Groin pain is a common problem for athletes. Diagnosis and
management can be challenging. Studies have reported
that injuries to the hip region can account for 5% to 9% of
all injuries faced by high school athletes,1,3,10 and the
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incidence of groin pain has been reported as 10% to 18% in
male soccer players.4,7,12,16 Time lost from sport owing to
injury can be significant in these patients.9

Adductor tendinopathy is a well-established cause of
groin pain in the athlete. In professional soccer players, it
has been shown to account for 23% of the muscle injuries
commonly affecting those between 22 and 30 years of
age.5,17 While active physical therapy can be helpful in cer-
tain cases, for patients with recalcitrant adductor tendino-
pathy and pain, operative treatment can be effective.12,17

The results of surgical treatment, while promising, are lim-
ited. A common technique for treatment of recalcitrant
adductor longus tendinopathy with release off its pubic
attachment site has been described.8 The purpose of this
study was to evaluate the outcome of adductor longus
release for chronic recalcitrant tendinopathy on perfor-
mance and return to sport for the elite athlete. The coexis-
tence of sports hernias in many athletes with adductor
longus tendinopathy is highlighted as well.

METHODS

Institutional review board approval was obtained to iden-
tify and contact National Football League (NFL) players as
well as college (National Collegiate Athletic Association
Division I) and high school athletes who had undergone
an adductor tendon release by 1 of 2 orthopaedic surgeons
(T.J.G. and B.Z.) between May 1999 and January 2013. All
patients older than 18 years were considered for this study.
A total of 44 patients were identified, and 12 were lost to
follow-up and excluded from the study. The remaining 32
patients agreed to participate in the study. These included
20 professional football players, 3 college football players,
3 college hockey players, 1 semiprofessional soccer player,
1 college soccer player, 1 recreational basketball player, 1
recreational volleyball player, 1 recreational runner,
and 1 high school lacrosse player.

Patients were included if they had at least 12 months of
follow-up. Patients with prior abdominal or pelvic surgery,
radiographic evidence of degenerative joint disease of the
hip, labral tears or femoral acetabular impingement, pros-
tatic or urinary tract disease, or nerve entrapment of the
ilioinguinal, genitofemoral, or lateral femoral cutaneous
nerves were excluded from the study.

Each player initially presented with groin pain below the
inguinal ligament localized to the adductor longus and had
symptoms that lasted longer than 10 weeks and limited

their ability to compete. During the initial physical exam-
ination, a complete examination of the hip joint was per-
formed. Patients were screened for evidence of pain with
internal rotation of the hip at 90� of flexion to rule out intra-
articular sources of pain, such as labral tears and femoral
acetabular impingement. The most reproducible finding
was tenderness along the adductor longus tendon with
resisted hip adduction in extension. An injection test with
anesthetic in the proximal adductor longus tendon was
used to confirm the adductor longus as the source of pain
and exclude an intra-articular etiology. Plain radiographs
of the pelvis and hip joint did not reveal significant degen-
erative changes or bony abnormalities. Patients with radio-
graphic evidence of femoral acetabular impingement were
excluded. Patients were diagnosed with chronic pain of the
adductor origin if (1) all of their pain emanated from below
the inguinal ligament, (2) pain was re-created with resisted
hip adduction, (3) point tenderness was present over the
proximal muscle tendon junction of the adductor longus,
and (4) there was no tenderness over the pubic symphysis.
All patients had failed a trial of nonoperative management,
specifically activity modification and strengthening by a
physical therapist.

Patients who consented to participate were asked to com-
plete a questionnaire to assess the outcome of the proce-
dure. Questions were asked about their ability to actively
compete in sports, their level of function and range of
motion in the area of the surgery, any current symptoms,
and their current level of pain.

Performance-Based Outcome Measures

A subgroup analysis was performed for NFL players who
underwent an adductor longus tenotomy by 1 of the 2 senior
orthopedic surgeons. Their performance scores were calcu-
lated from publically available game statistics collected
during regular season. Information used to calculate the
performance scores consisted of games played, games
started, seasons played, interceptions, sacks, touchdowns,
and yards gained. This information was compared between
pre- and postoperative athletic seasons.

A standardized, previously published player perfor-
mance scoring system was used to evaluate the athletes.13

Relevant statistics related to the position played by the
player were scored and then normalized by the amount of
games played. Offensive line players were excluded from
this scoring system because of a lack of measured game
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statistics available. The ratio of number of games played
versus number of games started was also calculated as an
additional measure of on-field performance. Each player
served as his own control before and after treatment of the
adductor longus tendinopathy.

Statistical Analysis

The Wilcoxon test was used to compare pre- and postoper-
ative player performance scores and percentages of games
started of those played. Statistical significance was
accepted with P < .05.

RESULTS

A total of 32 patients were able to participate in the study.
Demographic information is highlighted in Table 1. All
patients were male, and the mean age was 24.5 years at
the time of the surgery (range, 18.1-34.5 years). The mean
follow-up time was 68.3 months (range, 12-178 months);
20 patients were professional football players; and
20 players had a concomitant sports hernia repair in
addition to adductor longus tenotomy performed by

a fellowship-trained general surgeon based on preoperative
diagnosis (see Table 2). There were no reported complica-
tions from the procedure, and each patient tolerated the
procedure well. Overall, 31 (97%) patients reported a sig-
nificant improvement in their symptoms; 30 (94%) reported
an increase in their ability to participate in activities and

TABLE 1
Demographic Informationa

Sex, n
Male 32
Female 0

Age at time of, y
Adductor longus tendon release 24.5 ± 4.0 (18.1-34.5)
Follow-up 30.4 ± 6.1 (19.7-42.6)

Follow-up time from adductor longus
tendon release, mo

68.3 ± 49.3 (12-178)

aData are reported as mean ± SD (range) unless otherwise
indicated.

TABLE 2
Patients by Sport Played and Surgical Procedure

Athletes, n

Sport Total

With an
Isolated

Adductor
Release

With an Adductor
Release and

Concomitant Sports
Hernia Repair

Professional football 20 6 14
Semiprofessional soccer 1 1 0
College

Football 3 1 2
Hockey 3 2 1
Soccer 1 0 1

Recreational
Basketball 1 1 0
Volleyball 1 0 1
Running 1 1 0

High school lacrosse 1 0 1
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Figure 1. Visual analog scale (VAS) of pain level at most
recent patient follow-up.

TABLE 3
Patient Questionnaire (Yes/No)

Patients
Marking
“Yes,” %

Is the hip better now compared with preoperation? 96.8
Is your ability to participate in activities better now

compared with preoperation?
93.7

Is your ability to participate and compete in sports
better now compared with preoperation?

93.7

Were you able to return to the sport that you
participated in preinjury?

96.8

Were you able to return to the same level of competition
and ability compared with preinjury?

93.7

Are you able to compete without symptoms resulting
from injury?

75

Would you undergo this surgery again? 93.7
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Figure 2. Performance scores for National Football League
athletes.
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sports; and 24 (75%) were asymptomatic at the time of
follow-up (Figure 1). Furthermore, 22 (69%) patients felt
that they had full hip range of motion at time of follow-
up; 31 (97%) were able to return to their previous sport;
and 30 (94%) were able to return at their previous level of
play. Thirty patients (94%) also reported that they were
satisfied with their decision to have surgery (Table 3). No
player complained of weakness or decrease in running
speed or power. Mean return to play was 12 weeks from
date of surgery.

In the subgroup analysis of 16 NFL players, there were
no statistically significant differences for the pre- versus
postoperative comparison of the athlete performance scores
(P ¼ .74) (Figure 2) and the percentage of games started
versus games played (P ¼ .46) (Figure 3). After separation
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Figure 3. Percentage of games started versus games played
for National Football League athletes.
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Figure 4. Performance scores for National Football League
athletes who underwent an adductor release with a concom-
itant sports hernia repair.
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Figure 6. Percentage of games started versus games played
for National Football League athletes who underwent an
adductor release with a concomitant sports hernia repair.
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Figure 5. Performance scores for National Football League
athletes who underwent an isolated adductor release.
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Figure 7. Percentage of games started versus games played
for National Football League athletes who underwent an iso-
lated adductor release.
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of players who had a concomitant hernia repair from
players who did not, there was no statistically significant
difference in performance scores or percentages of games
started (Figures 4-7).

DISCUSSION

Tendinopathies can account for 10% of sports-related
pathology.16,18 Adductor tendinopathy is a common cause
of pain and has been associated with lower abdominal and
inguinal pain in the high-performance athlete.6,15 As stated
in our inclusion/exclusion criteria, players with any objec-
tive evidence of intra-articular hip pathology, such as fem-
oral acetabular impingement, labral tear, or degenerative
changes, were specifically excluded from this cohort to min-
imize bias of the results.

In a study by Brophy et al,2 NFL kickers were more likely
to have injuries in the pelvis and hip than any other ana-
tomic location, and muscle-tendon injuries were the most
common type. Many patients can be treated effectively with
an active training program.12 For patients with persistent
recalcitrant pain, adductor longus release can provide an
effective treatment option.8,11 The literature in professional
athletes is limited, and findings are most commonly
reported in soccer players. To our knowledge, there are no
outcome studies of adductor longus release in professional
football athletes. Maffulli et al14 showed a high return to
sport at the preinjury level following bilateral adductor
release for unilateral tendinopathy. In our study, 96% of all
patients were able to return to their sport, and 93% were
able to return at their previous level. All NFL athletes
returned to sport at their previous level. There was a slight
trend toward a greater percentage of games started post-
treatment, but this did not reach statistical significance.

In total, 94% of patients reported that they would
undergo the surgery again. There was a high percentage
of patients who were diagnosed with concomitant sports
hernia and had repair performed by a fellowship-trained
general surgeon. Between the group undergoing isolated
adductor release and the group with concomitant hernia
repair, there were no significant differences in percentage
of games started or performance scores.

We used a previously published scoring system13 for NFL
players that allowed each player to serve as his own control.
Scoring was based on the position and publically available
performance statistics. This allowed us to evaluate perfor-
mance in sport and compare the pre- and posttreatment
states. There was no significant difference in these metrics
after surgery. However, as mentioned, there was a trend
toward a slightly higher percentage of games started.

We acknowledge some limitations of this study, includ-
ing its retrospective design. We obtained subjective out-
comes for nonprofessional athletes, and future directions
are aimed at evaluating objective outcomes for these

patients, including strength measurements. While the NFL
players studied were evaluated with a performance score
metric, offensive linemen could not be analyzed given the
limits of the game statistics used in the calculation. How-
ever, surgery did not adversely affect the percentage of
games started in this group.
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